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(54) Title: SUBSTITUTED AMINOTHIAZOLES AS INHIBITORS OF CANCERS, INCLUDING HEPATOCELLULAR CAR-
CINOMA, AND AS INHIBITORS OF HEPATITIS VIRUS REPLICATION

(57) Abstract: Pharmaceutical compositions of the invention are presented which comprise substiuted aminothiazoles derivatives.
The substiuted aminothiazoles derivatives have a disease-moditying action in the treatment of diseases associated with unregulated
cell growth. Such diseases include cancers such as hepatocellular carcinoma, and viral infections from a hepatitis virus.
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Subwinted Scunothtansles & nhetors of Cancers, Includmg Hepatorellnler Casnneme, and as
Inletwtors of Hepattiis Vs Roplication

CROGS-KEFERERCE TG RELATEL

F APPLICATIONS

(O8] Thus apphicaton clmms the benefit of TS, Frovisions! Application No, SEINT
Hled Ootober % 2011, whick is hevein inompoested by refirence in ity antivety.

{8} The prasent invention desorbes eomponnds and methods wwefnl for the bestment of
camesr; brelndims  peiowry o bve coneer, . hepobooellalse caremown,  hepatoblestomm,  and
cholanporarcinoms, and the testmest of voal bepains mechen, melundime Wt oot hauted $o
hepatitis & wrws imfection, bepattis B wimns mfechon, bepaiitis O o mfection, hepatiis I virus
sfection and hepatitis E vires infecton, as wall a2 other vivad species that imfact the Sy

N3] Pomary hver cancsr 15 cuvrently the 88% soost cosvmion cause of cancer deaths smong
men and ninth among women | the TR, vath the monder moreasing wearly. The swost mecent data
madicate that i HNE Sere wers an sctimated 31 370 new caves of bver and bde duct vasvey of wiuck
the misyonty @e hepstocelinlsr caeveornss B0}, with 18 418 deaths (hohtate, NC. | SEER Cancer
Stanshies Rewew, IFT3-E Riss L&KL o ), Bdutors, HHE) Woldwade, # 35 the South nost
oopene canver, with sppeomimately 63 N fatal cases reported tm HAGE; based on cywvent tends and
haseline woodels, the mridence 15 expected to nise to TN v 3015, and 955 000 wm 2050 Mathers,
LB axd Db Losear, Projecions of glohal mortaMy and busden of disease fom J00T to 3050, Fla&
Med MGG 3 11, p o=l Although 8 1 comperstively wnogmemion i the US| iy sesdesce bas
been maing over the last 20 wews potelly 35 2 el of bhureeaine musSers of cases of duwmec
bepesis € Oldwell, 5 ad 5 H Bad, The spudeouclosy of bepatoesllils camcer Hom e
perspectives of purblic bealth proddes fo hover bicdogy. § Gaetrosmbered, N8 4 Suppd 1% p 86
181 Bl-Semp, HE | et al, The coptimusg morease @ the meidenee of hepstorellular caromoms i
the Umted Sates: zn vpdste. Aow Intern Rded, 2083, 138018 p. 817-33) oue of the prinvipal causes
Aong wuth hepabibis B and sflsfeonn saposue.
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{004} Thers 15 3 long felt peed for sew dmugs that e both disease-wodifinng and effective
i treating patients with promary Iver canver sclnding but not tosted to hepatoceliular casminoma;
hepateblssinens, and cholmmmocwomonma. Thee & also & vlear and peesesyt nesd fxv new Sempestic
apents Gt are hol diserse sodifdng and oot I fresting peliends et ave mfected with 3
bepetiis wous. The prevend mmemiion addresses the resd for pew diugs that e both deeane-
oodifimng and effsctve & freatny pebent suffenng Sowm puowsey ey cancsy angd bepatoosihalar

carcimorns, Deeswse the present inventon el the cell types St have been demopstrated fo
support vival infection in the Ko the presest inventinn addresses sko the mesd fv new antivmal
drugs thst ave both Ssesne-mndifing and effechve i bealing patends that ave mbected vtk bepetihis

A wirn, bepatttis B virss, hepatitss € vivns, bepetis I virus, and hepatils

- Eane, asowel as offer

BRIEF STRBARY OF THE BNVENTION
{0085} The present mvenhion & dwecied towand sovel subshuted anunotiva;
of fownwnls 31

& 1 S ’&’{2

Ewludine hydaten, soboles, Sommeceubeally scceptalle sy, prodiurs and complexes Hherend
R iv selected Srom @ moup comsich:
o

o T Vs »”\ “swkm sl dhon
o

¥

> of hydogen, -0 bosar s, vomopyl, ovelehend
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R’ is selected from a group consisting of hydrogen, methyl, isopropyl, tert-butyl, benzyl, and

%\/OH'

’

Br
SN g TINCONTS
. - e QUL U 1
Ar is selected from a group consisting of phenyl, 2 ; ; ;
OH
[N
~N ~N ~N >N
o @ @ | @
= % % =
) ) ) ,and ;
SN ﬁN cl XN
) . A | A4 \f/)\g
Ar~ is selected from a group consisting of phenyl, . ; N :
. CF, cl OH
O O Tl O O OF
N/)}{, NR, N N/)\éi, N//Si, , ,
SON
K
S 5

=
IN N>

N
\>—NH
[0006A] Compounds structures
N
% ne C% Q % D C% Q
S Sy
=N N= HO
/ \_7 X
/ N Q A N @ N Q | 7 N =
Sy Sy Do I ¢ !
> 5 ’ S
TN
N\ /
LN
/ »\N)%/N
and 7 H are excluded from the novel compounds of formula (I).

[0006B] The present invention is also directed towards a compound having formula (I):
Ar 1 Ar 2
o
S ) R2
or hydrates, solvates, pharmaceutically acceptable salts, prodrugs and complexes

thereof, wherein:
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R' is selected from a group consisting of hydrogen, C;-C, linear alkyl, isopropyl,

O (0]
0 0
cyclohexyl, bromine, cyano, %J\ G %\OH, E{\OJ\, %\OJ\/\, g H}%J\OH,
0 (0]

> L]

HN)J\NH

N o
S /\/\[O]/ \/\éo/\}s N
2

and,
o 05 0 . o
NH, /@)J\u N%OA}O\/\HJ;{
4
Nj/\'r o]
HoN

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

benzyl, and AN OH;

Br
Ar' is selected from the group consisting of phenyl, e e ; i ; o .

OH
SN [ X | SN SN | N
/@ﬁ 7 % | / 8N

Ar’ is selected from the group consisting of phenyl, C%i )Ei )5\

Cl

Gl O Ty Gl O O Oy
1 0N

4a
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=
N L N>/_ >
| \>—NH

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

%p%@@w%s%w
90 P0G 8 Ko

[0006C] The present invention is also directed towards a compound having formula (1):

Arl Ar2

o

S ) R2

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

(e} o o (@] (0] J<
R'is selected from: %0/\, %\OJ\, %\OJ\/\, E%kOH, and %0 }

H
R” is selected from: hydrogen, methyl, isopropyl, tert-butyl, benzyl, and %\/O :
Br
Ar' is selected from a group consisting of phenyl, e o " o ; 7 2
OH
SN | /N | SN S | SN
| / = o %
’ # ’ Iarld ;
Cy
Ar® is selected from a group con5|st|ng of phenyl, /gi )Ei
fg[ lg L%&Ag N)g[% and%{ { }

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

compounds of the structure

4b
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AN AR
(oA
Sm R,
[0007B] The present invention is also directed towards a method for treating a disease
associated with unregulated cell growth, said method comprising administering to a subject an
effective amount of at least one compound of the formula (I),

Ar'
B
S ) R?
including hydrates, solvates, pharmaceutically acceptable salts, prodrugs and
complexes thereof, to treat the disease, wherein the at least one compound is

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

wherein:

R' is selected from a group consisting of hydrogen, C,-Cy linear alkyl, isopropyl,

(0] (0]
0 0
cyclohexyl, bromine, cyano, %J\ o H}‘i\OH, %\OJ\, %\OJ\/\, H}%J\OH,
0 O

e
*
o

ﬁ3‘%(10J<, ﬁ}j\NHz,

0 8 . and,

NH, i I/}(“%o 40\%”)055
Boe rld

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

benzyl, and %\/ OH;

Br
Ar' is selected from the group consisting of phenyl, > = ; 7 : o ;

OH
SN B SN SN =N
Ly | |
Pz = = =
b 2 b ’and ;

4c
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B B Cl
C G
Ar® is selected from the group consisting of phenyl, e : N/):’i, N/)?s\,

CF; @ OH
Br X N\ R SN N
T 03 0 0 O 4 Ot

[0007C] The present invention is also directed towards a method for treating a
disease associated with infection of the liver with a virus, said method comprising
administering to a subject an effective amount of at least one compound of the

formula (1),
ANN A
[
R1” S ) R?
or hydrates, solvates, pharmaceutically acceptable salts, prodrugs or complexes

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

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

R' is selected from the group consisting of hydrogen, C;-Cy linear alkyl, isopropyl,

O O
o o
cyclohexyl, bromine, cyano, ﬁ%)k 6 %\OH, %\OJ\, %\OJ\/\, : %OH,
0 O

ok ke Yy MO

A

HN  NH

i N O~ )gf
S /\/\IO]/ %O/\}B H
2

and,

Y
o 0.0 x o
NH, /@)L”I/\[(N%OA}O\/\HJ;E
N 4
ISeN °

H,N" N

>

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

benzyl, and %\/ OH;

4d
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Br
Ar' is selected from the group consisting of phenyl, 7 . R . 7 . # .

OH
S | SN | \N SN | \N
| = e b -
2 2 2 7and ;

B B Cl
C Gl
Ar’ is selected from the group consisting of phenyl, & ; N/)?i, N/)\éi,

Br S N\ s A C\FS i i
Tl 03 0 G O L Oy

[0008] The present invention further relates to compositions comprising:
an effective amount of one or more compounds according to the present invention and an
excipient.

[0009] The present invention also relates to a method for treating or preventing
diseases that involve unregulated cell growth, including, for example, primary liver
cancer,hepatocellular carcinoma, hepatoblastoma, cholangiocarcinoma breast cancer, ovarian
cancer, lung cancer, leukemia, and metastatic disease, said method comprising administering
to a subject an effective amount of a compound or composition according to the present
invention.

[0010] The present invention yet further relates to a method for treating or
preventing diseases that involve unregulated cell growth, including, for example, primary
liver cancer,hepatocellular carcinoma, hepatoblastoma, and cholangiocarcinoma, breast
cancer, ovarian cancer, lung cancer, leukemia, and metastatic disease, wherein said method
comprises administering to a subject a composition comprising an effective amount of one or
more compounds according to the present invention and an excipient.

[0011] The present invention also relates to a method for treating or preventing
disease or conditions associated with primary liver cancer,hepatocellular carcinoma,
hepatoblastoma, and cholangiocarcinoma, breast cancer, ovarian cancer, lung cancer,
leukemia, and metastatic disease, and diseases that involve unregulated cell growth. Said
methods comprise administering to a subject an effective amount of a compound or
composition according to the present invention.

[0012] The present invention yet further relates to a method for treating or
preventing disease or conditions associated with primary liver cancer,hepatocellular

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

de
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cancer, leukemia, and metastatic disease, and diseases that involve unregulated cell
growth, wherein said method comprises administering to a subject a composition comprising
an effective amount of one or more compounds according to the present invention and an
excipient.

[0013] The present invention also relates to a method for treating or preventing
disease or conditions associated with unregulated cell growth. Said methods comprise
administering to a subject an effective amount of a compound or composition according to the

present invention.

[Text continued on page 5]

4f
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{8814} The pesent mvenhon vel finther relptes to a for beaEng of peeveniing diseane
oy conditens associabed with neweeulated coll svowih, whesein sand swthod comperes admwistering
fo & suhgect 3 compotion comprising & offective smount of cpe of wove conpounds svcneding to
the pvesent ovenhon and 3n exeipded,

18] The mrevet myvertion alve redstes fo 3 pethod o beoling or prssentag dissaves that
wrvotve mierbon with 3 hepeth vows, wchudng, for sxamiple. hepalihs 8 v, bepaits B weous,
hepatitts Ovoms, bepotns T vows, sod bepoliiny B vaws, a5 vl a0 other viead speces that wofect the
Sever, sad methed conpening admimsstesing fo 3 subyect an offechve smownt of & coppound o
conprsdion snosding fo the present myeshios,

[016] The present mvention vet fusther relstes to 3 methed R bestng o pevening
divessey that swolve hohon with 3 hepaltles v, moluding, fov scsogpls, bepattts & vows,
hepatEs B vous, hepaithy € vams, hepats D v, and hepatitis E virws, as well sy oher sl
spectes that miet the lver, whevein said method comprises advonistering to 2 subject 3 composition
compisng an sfechve amount of ove o more compounds scowrding to the present smwvenfion and an
excipient.

(3817} The present rventon alo miztes to 3 mothad for peahng oo preventing $sesses or
sondies aosociated with hepatitis & s, bepatsis B v, depatis £ vings, hepatites D voes, aod
hepsthris B vongs, and diveases thatl mvoive wifechon voth a hepetits vivas 25 well as ofeerviral species
that mfset the ver. Sxd methods conpre admiestening fo 3 sulyert an effectve amouwnt of 3
rompound or componiion according fo the present mvenbion.

(8813} The presesd mvertion vet etler relotes $o 3 wethad for besting o preventing dinease
or pondibions associated woth hepat@s & vows, hepabiin B wivns, bepetfis € vews, hepatuiss B v,
and Hepattis E vous, ad dessases that swepdve mfschon with 2 bepatls wirgs 33 well as other vaal
spectes hat mieet he e, whessn saad medhod conpases advumsheing fo 2 sulyect 3 comapostiten
oomprismg an sffective anwned of ove o pove composnds aceording to the presesd ftovenhon and an
[3918] The present mvention aleo wmlates fo & metho

ponditions asseciated witk mfecton with 3 bepatis e, 3 well s othey vival sperses Hat indact the
Sver. Sad melhods comprs sdoumdlermer fo 3 subyect an effschve amonmt of 3 compousd or
componion sooedinms i the present mreniion.
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{8828] The presext invenhon vet further selates to 3 method for teating o preventing dizease
oy conditens associabed with infoction with & hepatits vomss, sz well 3¢ other viral spectes that infect
the bver, whevein seid wethed comprises aduunistermg to .3 sulysed 8 comypesiion COMNPITRRE 38
sffaciive snwunt of see v more compousdr according o S present imvmntton and an exnpient,

[B21] The present vendon Rrther relaies o 2 proesss fiv pepanng the comprands of the
Eeseh) Imvesdion.

{89231 Thess and other ohbjecty, Satwes, aod advemtazes wall hecome apparent to those of
rdimary shill o the avt fom g veading of the following detnled desoiption and e sppended clams
S pemcenteges, rafioy amd proporions heres are by owaight, soless cfherwase specrfied AN

temperabmes are i degewes Telanss & O) soless ofhermine specifed. AH decumests wited me m
relevant part, incorporated beevin by reforemes; the ciaton of any docwrment iv not to be conshued s

an adrmvaron that af & praoe &t woudh respeck o the presest imention.

{80213 The subvhated ansnsiissneles of the precent uwention e capehle of braling and
poeveniing disesses assootaded wal mwemslzted cell mowds, for exoomds pumwry bver camper
hepatocellulor covimoes,. buyeteilutone,. snd cholmpesvimoes, brsast cancse, ovamas cameer,
Sung cancer, lenkewsa snd owlsialic dvesse  The wmbchubed anmctlssscles of the poeseant
mventios are alve capabls of bestnr and preventing dGveases associzbed with nfection with 3 hepalis
virns, Tor example bepaliis & virss, bepalifis B vous, bepatihs © 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 couse ool cyele amest and apopioss in hepatocelldlar carvinpens IO -dorived
cells as well as hepatohlzstonn breast cancer cells, and ovaman rorvanoms eells. o addiion, © bas
been determived it the sfect on sonsivve osdls, for exsegple HOC-Sermved oells as mell a5
kepatoblactomms, eeant cancer cells, and svaian coavomess sells, & nopeverside, and that e
oompownds of the dscloswe act Hwough mivhsbon of pufohce anb-spopictic sigmalisg by the
reguiatoey kmases AXT mTORCE and mTORCY. Fother, the subshtmted amusofiuazeles of the
discloswe destoy cells thet suppnt imfecton with & hepafits wimss, for example bepafGs & voms,
heopatitr B wres, bepatitsy € viras, bepetts U ws, and Hepatitis E vames, such as {vell hype to
supperd Hepatits nfehon), and oan ssove & aofivisl agsety fv the tesloent and mevertion of
diseanes associsted with infecton with 3 hepatits vivws, Sor exasaple hepatitic & virws, hepatts B

&
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vins, hepebtis © vires, bepatibs T woves, and Hepattis B s, 35 well &5 other vival specses that

O] Withost wishing to be honuvted by theory, 1t 1t hebeved that the anbstitated
ammedhaszales of the disclomyre ran wosberste, shate, otherwise cause o be countrolled
civepses ssocialed weegilsted cell mowth.  In sddvhon snd afse withowt wishing o be
linsited by theory, # 15 bhelieved that the substituted
mwelioonte. shate, ofherwize rause o be controblled. disens

e wath 3 wwes

toasoles of the d&sclonwe cam
s sscociated with mlechon of the

ST Throushout the desomphion whsee composiions ars deserthed @ havmy, melnding o
conpeimy specific rompoments, of where (wocesses are desonthed & bowime, solnding, o
onmprisiag speeific process sfeps, i 3 contemplated that conpeniions of the wesent feachmmgs ake
consist esseniadly of, o conned of, the recited componests, sud thet the processes of the present
teackengs alse comnat essentially of, or conmist of, Hhe secited grocesming steps.

[26] I the spphicstion, whee an eloment or sousponent 1s sad fo be bednded in andior
splected Homn s Sstof recyied slements oo componesdy, # should be wnderstood et e adsment oo
component can e any coe of s rectted cloments o composesds and can be selected fom 3 poup
consising of o or move of the rected slemends or components.

3827} The we of the smruler herem meluden the plural {and wiees versa) nadens specifically
shated otherwnse. In addheon, where the we of the ferns “Showt™ & before 5 guaniiative whe, the
poevent feacismrs abw mebdde e sperific quanbitsfive walve kel uwnlesy sperBedlly siated

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

FEO28] Ao nsed borein the tem Thalopen” skall mesn chlomne . brovure Russne and iodise.

[0 As veed bermin wrdesy otherwine noted, “alkpl™ sndior “dliphetc” whether wed slows
or as pat of 2 subaiheent Froup refers to stvurht and branched corhon ohases bavine 1 0 20 canbes
alore o Ay muwber wothe the rnge, for exanmde 1 to & corbon atoms or 1 f0 4 cardon stoms.
3 shall refer mdepesdently to the sussher of carbon

Designated mmmbers of carhon shonis feg Tgd
sows m an &lky] modely or fo the 2o porthon of 3 lvpey alli-containmye subshiuent. Won-Tunsling

F
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examples of allnd s wolude melhyl, sthyl, n-propy| Sopropyl oyl secbulyl oyl
sr-tutyl, and Se Blke o Al growps van be optonslly
substthted Ryl grougs molude hpdrorymethy, dMorowethyl, nflarsowethyl, swwosmethnd, 1-
chivvoetinl, 2-hydsororetind, 1.2 G 8vorostbyl, 3coboryprops], sod the IS In suboibeent grovps
with mmitple a8 groups suek s (U ol aoumn e alk sroups msy be the same or Sfment.
AT &5 uweed berem, e buvnsy Valkean” and el mroups, whether wred alowe oy as
part of 3 substivent sroup, refer to siraigl and fvanched cwhbos chatos beving 2 or mere carbon
atows, prefeaably I o 3, whersin an alkenyd cham has ot feast ove double bond in the chan and an
akyeyd cham bos at least cue tngle bood i the chain. Albenyd aud s¥omy! groups can be opfionally
substhvted. Noshuntne exaples of sfhermd mouss incfude sthenyl, 3pwopeny), fgvopan {afe 2-
msthviethenvl}  sopropenyl {alte Zomthdethen-Iol), bubada and the e Nooloutag
sxanipdes of sthotttuted afeny! moups pwhsde 2oldnensthen {ale J-chlormmayl), $-brdrasybuten-
T-bydroone- Tmetyloct-fen-dad,  Thydvome T-methyloot-3 5-8en-2), and  the Ie

subsitried.  Non-Jomsting examples of

iy exarmpdes of allyey sroups melude stvmyd, prop-Somyl fale propag), propmym-iad
and Jmethylhex-dom-iad  Nonhesisg exsmples of subohhsted alomyd prowps melede, 5+
brdore-Soefuien-3oanl, Shydooe-Sooethribepd-3owm-2vl, Shovdvoeye-S-ethvibept-3amnd, and
the ke
FOE32] As weed baen, Sowcloalnd™ whethey wed alone or 3y part of ancther srowp, efas o
2 son-momahic cnobon-cosfaiming nog wmohsdes cvelized 2l slher, and s oups, 22
having from 3 fo 14 mog carbon stoos, preferably Fom 3 fo T oo 3 o & o covhon sfoms, orwsven 3
to 4 nop carbos atonrs, and ophosally contisang ope oo wwwe e, 1 2, or 3} douhie ov fple bond,
Cyeloalky proups can be ponocyebie {e g, eyclohewst) or pelyeyele (o5, contemimy fuced tuzdped,
andior g g systan), wherses the carbon atoow ars ocated masde oo ordside of the ring syslean.
Soy saitable rne posthon of the orelaBnl sroup can e covalently hinked {o te defied chemacal
struchme. CTyoloalod rings can e optonally subottuted. Noohkoutng sxsagles of cvcloaly! grouge
molnde: oyclopropyt, 2 meﬁiwl-w\.is:gmml cyclopropeny], owelobutd, 33 -dibvdevorvevelotnhd,
cyolohstenyt, cyclopentyl, oyelopentenyl, oyrlopentadienyl, cyeloberyl, ovclchexenyl ovclchepiyd,
cyclooctamy, deeslimd, 3 5-Swwthvleyclopendyl, 3 3-duchimroevciohend, d-lodvayeyeichesyd,
3.3 3-mmethvicyelohes-1-4, cctdbydropentslend, cothyden-l adonyl, 34 5.&7 Ta-heoalndo-
SH-mdend-vl, decabrrdroszulenyd; heveleld. 2 Bdecanyd, decalnedronapbthalenyt, and dodecabpdre-
1H fvoraryl  The tenm “eveloalied” alvo meledes cashoovebe mugs wisch we Movele bvdrocarbas
g
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rngs, poo-hovhng exaenples of wlack eclede. Sevele 31 lbenmey, becwelold ¥ 1 Reptanyd,
&sf}ﬁiﬁf_‘ds&ﬁ:@mi 1.3 -dowmethyd 2 I TTheptan-3-v, Seyeleld 3 Hoctanyl, and
heeyvedsf3 3 Shodecanyl

shiphate bydrocarhon sreaps hoving the sperfied monber of carbow sbonw, subatsbebed with oae
mewve halogen. Haleallkhd movps wolude poerhaloaliyd goups, whesm 3l bydvogsss of as aSad
group heve been replaced wath halogens fa.g, -LF,;, LFLYF ) Hilealdyl moups con opbonally be
subsirtuted with one ov more subshivents i addibion to halopen.  Ersowples of balosfod moups
mclude. bt we oot hotted do, Docrcmethyl, dichicrseflel ifluorowethyl, Schlommedhd,

A The tem “slioxny”™ refirs i e grovp —O-allnd, wheremn the alky] sroup is 2 definsd
above, Atkoey zroups optionally may be subshtited. The term G0 oyelic sthomy b to 3 nng
contuning 3 o § cachon stoms and 3¢ leash oo oxyeen stom (e g, tetrairedrofivan. etralnedes-2H-
pyran). Ol ovchie albary growps opticnally may be sabsthiuted.

[BH35] The tenm oyl " whersin used alome or 3 pet o anotber proug, i defined berein zv 3
an umssheated, avomwdic mosecyelic nng of & cabon msesbers o to an wessturdded. aroeuate
podyerele ning of Som I fo 14 carbon menders. S nngs can be, for exanyple, pheny! o naphtfed
nug sack optionally suhoituled with one o move moieties capable of replaciny one or more bvdvoges
stoow. NWNop-YouSng examples of anvl svoups wmelude: pheoyl naphthoden-i-+l, naphbiindes-2f, §-
Hnovophenyl, Xbydrosyphenmyd, F-methvipheny, Famme-4-Suovopheny, NN
diethr i phenyt, S-evanophenyl, 2 5-N-tet-butvigheny, J-methoyphenyi, 8-
brdormaphibylen-Zat 4 5-Swsthoomapitbylen-I o, asd Sovww-napidbrles-Iaf Sl powps
absn mclade. fir saample, henyl or napldlnd mnes fsed woth ome o moves siuled o parhally
satusated cavhon gz {eg., bioweleld 2 Wocta-1,.3 5-biemy], ndarmyd}, which can be subshifished st one
oy move carbon atoms of the avoowaic andfor sabturated or partially satursted mmngs.

[O836] The term “arvlafeyl™ or “arallnd™ refors to the group —alivi-arvl, where the aflod and
aryi groups are e defived hevain, Asalkyl poups of the mm soveiton e optionaly subotihsbed.
Exampdes of sndsfkyl poups modnde, Ry example, bepzy), Ighenpdethyd, Spbesvisthyl 3
phenvipropyl, -phenadpropsd, Soorenyimeths snd the bke.

0]
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{8037 The feoms “heltewaovelic” sndioe &e%erwgmie‘ andios “heterooylyl” whether used
alons or a3 part of apother group, are defived hevem 35 one o wooee ring having from 3t 20 atosns
whersm af Jeast one stom i ot e ove nng & & hetersatom selected Som mivagss N}, sxypes {8,
or sl (5) snd wlesewm fefher the sy that includes the hetorosiom & non-wonwmtie. In
beteroeyele proupy thet molede Doy move fuved s, the nop-helernatons beatee ang e by anyd
{eg., nduland, istebpdropueatey, chromenyl).  Exemplary beterocyele grovpe hove Bom 3 fo 14
ring stooss of which fom 1 to § ave beterostone: independently selocted Sow mitrogen (), sorgen
3 o sulfoe {8 Ooe or owrs W or § atonss in 3 heteraoyele sroup con by oxodized. Hetersewele
groups can be ophonally subshiisted.

{033} Non-lumstng evunplers of baterveyede snits bavimg 3 sogle g tolade: disramayd,
aeinndinyl, waselyl scehdumyl, prssohiding), smdarelidingl, oxaroliding, troxamclinyl tnssamelyl
fusobdund,  tollamlyl  oothosoley! oosthiasslidnesyl,  oxacobdineemsd,  bedantomsd,
ferahvdroframd, prvobdinel,  oowphobernd, prperasae, mpendwyl,  dibwdvepyramyd,
tetralrvdropyrany), mpenndm-d-oayl {1&1&'@1&:&@‘ 334 Stetrabydro- L avepanyd, 2 5-cilrdhn- 18-
madede, and 123 emalnedro-gumneline.  MNop-hovhng exanples of heterooyehe wots having 2 ae
mope nngy include:  besebydee- {8 pyerobmeyt, 338567 H-hexabyde- 1 bevoeldhnadazadyl,
32 A 547 Te-benabhdro-ifmdeldl, 123 debabvdogamelins,  chrooweyl,  ssochevsuanyd,
moolieyl endeling, and deeslodve-1Foycloactzlblpymadd.

R3S The tom “heteroayl” whether woed dlove ov = pat of another Froup, v Sefived

herein as one oF rags baving Hoes § fo 20 stons whersss i least oue stven m #f least one nngis
2 beterostom chosen Homm mitropen (8}, oxvees (0%, or sulfe {8), and whevein forther at lsast cne of
the nmps that ebsdes 3 helerostons oy arosunty. In hetercmyd goups that elude ¥ oy minee fesed
rimps, Se pocchetewrebhen beamng mng by be 3 cubeowde {sp, & 7-Dhbydee-58-
cyclopentapnrinndine} of Ayl {e.r., bovofivanyl bencotiophernd, maoldl Eremplary hateroaryl
evoups Yove Fom § o 14 nog atver and codain Soe 1 te § g belsroators ndependently selocted
From petvoges (N}, oxygen {04, av sulfer 5. Ooe oy move M ar 8 atosss 1o 2 hedevoary moup can be
cudized  Hetemary] zooaps con be subchhsted  Nos-lisstng examgples of helesoary] mags
roofatung 3 single nug melwder 13 3ddehsmelyl, [1.351aselyl, {1 2d¥miszeld, Wiammyd,
thiasoll, 1Hoedeayd, oxasolyd, syl fuopbeneyl prrmmdend. 3 -phenvipmmedngd, predngd,
Jostbripmdind, ad Sdeefclmeopmudend. Noo-dowre ocepdss of hebwoanyd rwes
coptaninr ] or oo Ssed noer mcheds bewolramyl  benmothrephend, beomosmzell
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beorfuaraly), benvimarehd, cimobisyl, naphibyrdinyd, phenant
aoine-Sfpmany], | A pvreleld Adipvmimdind] THiperclell 3-dpmoudieyt,  pmde? 3-
dpyvuendingd, Iphenyibenro{diluasalyt, 1 Hondadyl, 458 tetvabiydro-1-Handeld, quonsatond,
S-oethriounossiingd, gunascheyt gumelagd, S-brdrom-ganeiend, sod sogumedingd.

nadnyvl, TH-ponsyl, 3 punmd, &

e example of 3 heleromyd mrowp & deserdbed shoves w T
hetwoaryl, sduch bas | 0 F caorbon oo steens and &t least ove addebonsl ming stom that v 3
heterostom {preferably 1 to ¢ addtional mng atoens that are heterostoms) independentty selected from
nitvoges N}, oxyeen (9, ov sulfie £5) Exomples of U0 betercanyd nclude, bt ase pot Hnsted to,
ey, Suasel-d-d Heamol-fy) tademed-Eo, 1 H-nudamel-Ja, I aasdarel-dal, oxamelinS-
vl foan-2d, Bwan-dol, Scopben-3), Senphen-Syd p}msim-i-vL pyrimsdin-dovl prnmudeeS-

B8] Unless oifermess nofed, when oo sibohiussds sve feken topether o form 3 g
having @ specified mumber of ring shonw {e.g, R and B taken together with the sivoges 08 o
wiich they e aftoched $o form 3 oz having Hom 3 o 7 ring members), the ning can kave carbon
aoos and ophonally ocne or more feg, §io 3} addsbnnal heterostoms mdependently selected Hrons
natvogen (M), saygen {08, o subfe {81 The ung can be sahested or parially sebwetad and cox be

[0%42] For the parposed of the pressnl mvenivon fesed ring wests, 25 well &5 spirecyclic mngs,
heowelio mogs aod the e which comprise 3 single heteroatom will be conadersd to belong to the
cyele  faouly oomespondimg fo the helercalom contunmg nng For exmmple, 13348-
tetralyvdroqunaline havng the formals

1, %y the puwsposes of the present ipveshon, considered 2 betsvocyelie nmt 6. 7-Dhbydee-38-
cyclopentapyyimdine baving the fommdac

15, for the pasposes of the precent swenfion, oopsdeved 2 beterosry! vt When 2 focod sng wet
contains belercatons m both 3 sshosted 2pd & and mnp, the syl g vl predonsnate and
11
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o
"A
ki

deternane the fype of catepmoy to wnduch the umg 15 asugned
[} Slpaphtinyadine having the formmeda:

For sxanygle, 12338 crabwde

15, Ror fhe meposes of the present myveniion, consderss 3 beteroary wd

{6043] Whepsver 3 form or exthey of their prefix rooly sppesy i & nomme of 2 substituent the
mame i o be inferpested as incheding Sose linmistions provided heretn. For example, whesever the
tervs el or "ayd” or arther of ther prefix rosts sppesy i 2 rame of & subshivesd (o g, arylalind
allrlann) the neme &t be inferpeeted @ mehsding thoss lmitations mvsn shove fir eyl and

Ry 3N
ary

{04
d berets a3 3 wmetety, whether acvclic or eele, which fos one or move hwhrogen atoms.
subsirtusnts are capeble of seplatiny one v oo hyrdroges atonws of 2 single mmety at 3 e,
addibor, these mubshtuent: can replace two hydrngen slosw o twe adjecent carboes to forms sud

$ The e “nbnihnted” 1 weed Boourbont e spentfoation. The feres Dochaitded™ s

PR kB

replaced by 3 subchhsest or sevesal feg, 1 fo 18 sobsbhients ay define

substrhuent, new motety crwmst For example. 3 suhotutued wet st requises 5 sogls bydrogen stom
replacemsent Inchedes baloren, odooeyl, and S Bie. A fwo hodiopen stess replacsasent meludes
carbonyl, conene, ad the Yhe & tvw bydoges atom replaresent o adiarend corbon atoess
meludes epoxy, aud the She. The torm “swhohhied” 1 weed Hwoushont the pessent specificaion fo
mdicate fhat 2 naotely can have one or mvove of the hudvoges ators veplaced by & subshitvent. When s
modsly 5 desenbed & rulshiuted” any mumbey of Se hydveger stowss wmay be seplaced Fon
exsope, Sifworcemmsthyl v 3 subsitmted € sl mfucromethy] 1 3 substimled € alad; 4
hydroxyplenyd 11 2 substiteted srowstc mng, G4 -dimethyl-3-someloctamyd 5 2 suboituted O
alod; 3-puamdinopropyl 3 subehiteted O 2ol and 3carboosypyuidins 45 5 subsbbsted beternasyl.
[045] The vanable gvoups delSned heresn, sz, alkyl, alfenyy, alkyny, oycloalind, alhoxy,
aviowy, anyl, heteroorcle and betersanyl pvoups defined heretn, whether woed alome o 35 pat of
another gvoup, van be optioselly subshitbed. Dhdionally suhstitbed moups will be so indicated.
(3848} The Rllovwsnr s pon-loniing exarsples of suboibivends whaeh cam subshiule e
brdropen shoms on 2 motety: halogen fchicnne (C1), bvonsns (B}, Juorne (F and sodinslT LM, —
0, e (507, -OR, SR, NRY NROHRT, SORT, -SOUDRY, SS0MED,, -OOR, -
13




WO 2013/052613 PCT/US2012/058674

COONORY, —CIONTERN.. Cie allnd, Cue haloalinl Gy alkowy, Cre alkemyl, Crg aliymed, Cu
cyeloalied, anyl, heterceycle, or heteramyl, wherein each of the alkyl holoellnd, alhemyd, alowmyd,
alkeory, evclealind, sl beberocyvle, and beteroany] pongps s optonally subshiuted wuth 110 g,
16 or 1-9) groups selected independently from haloges, -CN, -33, oxe, apd R whevein B, at
lently v bydoges, ~ORF, SR, CIOORY, OIONORS SRR —
SOR’, S(ONOR’, &Y, NRCOR, Cs alkyl, Cs baloalkyl, Caa alkemyl, Cas alkym,
eveleaibrl fer, T syoloalrd}, sy, beterosyele, or beferoaryd, oo two R mmits tshien topether with
fhe stonxs) fo which they are bound formr an ophonally subshihuted carboeoyele or heteroryele whersin
sid carborvele or hetevorycle s 3 fo 7 vog atonsy: whessin B ot wach secwvenre, independenthy i
hydrogen, T allod, G baloslhyl, O alkemd, O allymad, evcloslind {s g Crarveloalndy, and,
heteraryele, or hetersaryl, oy fwe B weits tobes topether with Se stonyy} to which they are hound
formy s optceally sbshhed cxuboeoyele ov helersryele. whereim sad condooyels o heterseycds
peeferably bas 3 to T oo atons,

84T o some embodunents, the suhoStents are sefected Hom

e ~ORY, for example, -0OH, <OCH,, -OCHOH, -DCHOHOH,

0 —OOR for exanypds, ~COCH,, “COCHCH,, -COCHCHH,;

) —C{OHOR; for exmemple, “COLH, COCHLH, -COCHHIH,

i} SNy for example, DU, —CORTICH,, —COMCHG:

v} IR for example, 398, -NHCH,, MCHS:, SEHCHL.CHY;

i} halogen: —F, Y, —Hr, and -

VRS —LHX wheress X ts halogen m s frows § o 2, etg =3; for enaemple,.  —CHE, -

CHF, ALF, OO, o {Bry

sty —SGR for evenple —SOH: SOCH SO0

o} e bmear, beanched v ovelie alhyd;

x} Cyvana

mij  MROICEIRS

mul e (FU

vy Heterseecle; and

) Heteromeyl.

iz
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whersin each B &5 mdmﬁaﬁikf bydroges. spbomslly sobstiuted G0 boewr o branched alind
{ag. . ophonally substied O linear oo tvanched aloel}, or opbonally substiiuted 0 ovelsalingl
{er optonally substitated €Oy opcloadinl or too B ety coan be takes topether $o S 3 ning
cumprsing 3-7 ring stowss. I certuis aspects, each B i independently bydrogen, C-C bneay or
branched sl sphonally subshoted wath Ealogen ar O-Cioveloalind o U0 ovelaaiisl

[BRAE] At vanoas places 1o the present specification, subshivents of conyposmds are dinclosed
néended that the desoriphios metnde sack sod svery

I STOUDS OF 1D ramges. M oin specifically 3
madivndusl subooabineton of the mewbers of such groups aod ranges.  For exmmple fhe tesm "
™ spectBeally sdended to ndiaduadly disedose U, T, G, T, O G GO0 O T80, U
Lo T Bl Gl Lol Gl T Bl G g N Gl .m& Lol alioel.

[ B the pumpssss of the present mmvenhion the tees “ropgpomnd” “ansdop™ aod
“rompostice. of nmatter™ shnd eguwelly well S the sobobaled arimotdaseles desenbed herawn,
wmolvding al ensmtiomenic foms, dosteeomenc foms, salh, and the hhe, and e tems
Seomprmd. ™ “analor ™ md “conposiios of paie™ are wied intesrhangeably througbout the precent

OS] Composnds deserthed hevsin con coufamn & avmamehic slom {adse refiored & 2
chival renter), and zemie of fhe compounds can conlain ous oF Duore Anvmensine alon o cenders,
winch con Gs pive moe fo optical Ssopeers {aronbonsers} and diacheeormers. The mesent teackhingy
and compounds disclosed heven sochsde such ena sr and diastereomers, as wel a5 the racemse
and resolved, exantiommertcally powe K and § shereotsomers, a5 well as ofber suntomes of he R and &
sheresisomers and phermsesutically sooeptable xalts thareof. Opiiesl omess can be ohiamed 1 pure
form by standad procedres knowm fo thoese dalled m the s, wiech modnde, bt e not loested 4o,
Sastereommete el Svomics, kuelie soclalion, and aovoeseinie oyumthesss. The precent feachengs

3 . BNRE

abse enoompars oy and bany ivomers of compounds coptamray afkery] pioesties feg., aReney and
maEnes). B alswe ondersiood that He present feackines snommpass all pessble remorsomer s, and
pExhes thereof whick can Se oldamed o pove form by standend separstion procedures koons to
those slalled ™ the at, and swinde, bwd s not homted $o, colusw chromatorrsphy, then-fayer
chrovetorraphy, md gh-perforeases huped cheooatorraphy.

fB0S]] Shamscsntieally acceptalle salts of compoms

: of the present teachings, whick can
beve au sordie macsety, can be femed using orpanse aad morsanie bases. Both mono aod polvanionse

i8
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salts ave contewpisted depending on the mumber of acidic ndopens availsble for deprotorshon.
Smtable salts formed wath bases invdude metal salis, suck as alkal metal or dlkaline easth wetal salts,
for examipde sodiem potassium, oF nogmesun? salts; sumons salty ad orpante amme seis, seck &
thoos Hrmed wuth morpbolines. Sussompheline, pipaidine, provclidine 3 sous- &- or Sr-lowssr
albylansns (e g sfrrldeet-butyl-, desthyd-, dusopropyd-, ethyl-, fibutd- ar dinethripropriacume}
or 3 mee-, 8- oy fbeedeory fower allodamsne fep, wone-, &- o tethenolened.  Specefic nos-
Smsting examples of iworpmuic bases mchede MaRROOy, e 00, EHOD,, B U0, T 0, LaOR,
}aOH, KOH ol PO, N HR0, aod Nan POy, Iotermal salis alve con be formed. Stoslardy, when s

conpoind deselosed bevemn cnniaing & basie motety, salls can be foweed soing orpanie and morgmns

anids.  For example, saly can be froms the Holowany scidy scehe, propuase, . Jactic,
hensenssulfomic, bencoie, camphormaifome, e, tatane, swecmse, dicklorososts, aheremifome,
fommne, fomane, slwocme, shuismse, hippane, bydrobromse, bydrocklonie, vethionic, lacts, malere,
malie, palede, mandelie, nefopssuifonie, mmicte, mopthalenesulfonie, st oobe, pumets
pantothesse, phompbome, phthahe, propiome, seeome, sulfase, tetenc, twheeresulfvmse, and
camphorvaifinge an well av othey knoww pharmscenbeally scceptable aads.

FOBSZ] When any venishle ccors more than cus fime i any eositfuent o tn any fommds, s
defirntion I exch sconmmener v mdepsndent of s Jdefvbon st every ofher ecowrsses {ag, @
XEN:, each B may be the sone oo Sfferent an the othert.  Conbinations of subshtuents andlor
varrables ave permvssihe ouly i such comfssativgs ol I sable comporusds.

[O053] The terms “eat” and “teating” and “beatment™ as used hevein, refer to partially o
completely alleviativg whibting, aowelorabing andiar relleving 3 condibon Fows wiueh 2 pabest s

RS s weed hemis, “therpeutesdly sffechre™ sod Veffrtive Jond™ vefler fo 3 subshanes o
an amount et sheds 3 desmralde hinlogeal achveby ar effect.

fBBAS] Exrept when ooted. the temws “sulject™ or “pabent™ ave woed indevchangeably and
refier o mmmmels sweh &5 san pebends and son-homes eimistes, as well as experimental axemals
sk 2x rabdty, v, s mmce, and offer muwel:, Scoordimsly, the term “rubiect” o Tpattent™ a5
wres beovny wears sy mevealize petead or subiect to whsck the conypounds of the mvenbon can be
fesivest sccordmyr o the sethods of e mmvention, sccepied soysevng methods are smploved o
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deterpane sk factors assectated with a3 arpeted ov sespected disease oy rondition of to detervane the
statns of an existing Ssesse or condstion b & subjecd. Thess screening wethods molude, for exangde
copvenbonsdl work-ups to deternrne mak Sotors that may be assonisted woth the targeted or suspectad
dissene ov comditions. Thess and other routine methods allow the cliniaian b sefect palients in nead of

The substinted smenotuaroles

[R05E] The compornds of Hhe present invertion e stibstided anmrotiiaroles, snd melude
sl sravhooeic aod dasersmsne forms aud phnrmmesutcsly socepted sl theveof baving the
formuda:

Including hydrates, solvates, phunsceuticaly accepiahle salts, modrugs and conylexes theveof

whereine

R ix selected Swem 3 proup comssting of hydrogen U0y lnew allnd, Ssopromd, cvelolesnd,

B i nelected Bom 2 mounp conshng of hrdroges, methel, isopropsl. fevt-buhl Sexml, and
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S 1 osslerted foes group concsting of phend R R
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compownds of fornvals (T
[H45S] The presewt sweention 1y alve doecied fowed novel methods of wee of compomds of
the shuokure
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rESm B

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

[0088] Th some embodimends, B &5 cyena.

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

[B0TH & some embodimends, Bl in %}Q\m

iy

T50TE] T soume endbodiments, B is B

¥
8972} In soumne smbodiments, R is N

o

[SETH I some embodiments, ' i E‘él*m

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

o
o
[8875] kb nome embodimesnds, B %L‘a*‘L\

O
[BOTE] I some embodiments, B 15 QLNHE
[B0TT I zome embodimsnds, B i

[0078] In some enbodiments, B is L

ig
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[9878] In some embodimends, R' 15
[0880] b some embodimests, R is

_(»L

D
LT x:\.«"u“ "\]]r v\.\m "\.}’Qxﬂ"‘““'ﬁ"‘ug
"

{6081 o some endbodiments, B s hvdrogen.
[O087] Ty some embodimerdy, B & mathed.
[E83] In vomos smibodiments, B i ivomopyd.
[E084] T vorme sovbadiments, B is fort-batyl
[IEE] B s embediments, B iz eyl

[O088] B nome embodiments, B i k“wm

*‘&v

L.,

[0085] In soene swbodiments, 4r' &5

h

(6089 In nome embodinents, &r' &

f‘ 4’—

[E991] e voeoe sbodiments, ' 17

[5053] I oo embodimmends &' 85

iz
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(009 So nome embodiments, &' iy & F0

Py
—_—

g
[6094] Tn some swbodiments, A5 s “J?‘

e NN
L
Dy §‘, i

[395] Te soene smbodimests, &v &

[O09E] B some embedimendy, 8¢ 85 phemd.

L7
Z

| Ls

o
[BIMY] & rome embodimends, & N o
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[9104] In some embodiments, 4535 M 1

[E105] B sonos sovbediments, &8 *;&

10106] Su nome embodiments, Ar¥is L“* -

,

[9187] T some embodiments, 8785 ¥ g

[HI08] Exemplary sodbodivesds meolnde conpounds bwros e fooele
rhersmrentoally acoadatde sal e Sevwad:

Al N A

g7 hm R

wherein non-Nsting ccemples o B R, &r' and &5 ave defined herein below s Table 1.

P’
K

Tatle 1: Exemplary embodiments of compounds of the Sonasda T

Extry ® B A AF

BTN

[2%]
£
W

Wb
AH
o

g =
4 B H Phesl ﬁ"‘%
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g 2 & N-

{0189 For the purposes 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-{pwaon- i d-{pradin-3-yTinarald-2-avune.
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{E118] For te paposes of demonstrating the manver in which the compounds of the present
rventon are numed and refeved to herein, the conpoumd k

far e chemedd sewe  dmmdin-dl 3-ewminm
bubyrate.

[9111] For the pmposes of the presend wvention, @ cooypound depscted by the sacemsc
formuly, wall sheed squally well for ssther of the frp ssanhomers or suviurss thereof, o m the cane
whers 3 second chivad cester 3r present, sl Seslsresmmers.

(8112} Io all of the e sty provided heretn sxamples of suntelle options) substitnents
e nol mbended fe Mt Se seope of te daped mvention. The conpounds of the mvention may

din-2-ylomumouanst-F-3d el

rentan sov of he suhobitvents, o combinations of substituents, provided herain

3113 The mesewt oo Futher relafes to 2 provsss for pregening the commpounds of the
pveseart awention. Compoads of the present fesclenes can he propared = zcoovdanee with fhe
provedures cufined berein, Hom coensveveially svailable davhing matenals, conpounds Enown in the
Stterature, or readtly prepaved indenmediates, by emploving dandard synfhetic nwethods and proceduses
koonn fo those dalled 11 the at of rpamie chomshy, Sandard sothetic methods and procedures S
the pregorstion of nrsende molecider and Socbond poup tensformstions and mespaistons oo be
readiby obduned from the relevand sorerdific terabere oo Foo shandasd teodbooks in the feld Nwall
be appeeciated Swt whers bpieal v prefiosred process conditons (e, vachon femperahees, Emes,

winls ratros of reactants, solvends, presmmes, et} are mven, other process condiBons can also be used
unless otherwnse stated. innn reschion condhions cam vay wih S peteslsr veactands or
salvent weed, bt such copdehons can be deternuned by ope slelled & the &t by routine optmirsiiog
vocedures. Those skilled in Bhe ant of orgasdie svnthenis will recogvaze that G natwe and order of

the synthedic steps precented can be vaned for the pmpose of cpbosemg the forvation of the
componnds desciabed feran
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{8314} The processes desoribed hemeim can be moostored sorcrdins fo sy cwteble methed
koomn i the v, Yor example, produst formetion can be momtored by spechescopic means, such as
muclesr mogmetic resonance spechuscepy {eg., 'H or VO, nfared spectroscopy, spechiophotomety
feg, Wilvmtl), oes sechomely, o by shromatomaphy suck as lugh presswe bgud
chromatormapy (HPLE) s clevesterraphy S0 oelpermeston cdromstogaphy §E8 0 o thin
layer chroowlography {T1CL

{8115 Preparston of the commponnds
chemiesl sroups. The need Sor protection and deporterion and the selection of sppropnste profecssg

s can mvelve protecton and deprotechos of vomouws

gxoups can be readily determsned by cne dhilled in the axt. The cheewshy of proetechny sroups can be
found, S exanple, o Geeene ot 3l Prodothe oy i Grpadie Sowhariz, 34 B (Niley & Sons,
1891 the extire diselosre of which Iv meosporated by reforence hersin & all parposes.

3118} The reschons o fhe mocewss Sescnbed berein can be caned oul i sakile sodvents
which tap be resdily selected by cne slnBed im the mt of copmmic myofiens. Suntehle soivents
Hroically are sudbshanhally oooveactive wath the reaciants, infermediptes, andlor peodhots 3t the
solvent’s Beering fengreratire o the sobvend’s botling tenpershws. & pyven reschon oan be camzed
out i ome sodvest o & mevhre of more Yan one solvent. Depending on the parbodar reachon shep,

tempershires &t whick the wachions aw camed o, te, Yemupe

suitable sobends for 2 pashowlar reschos step can be selected.

8117} The Fxawples movided Selow pooude represesizlive methods for prepamng
exemplary conmounds of the present ivenbon. The shalled prachtioner will koow bow fo subsihhste
the appropriate reagents sarting materials and posfivabon methods knows to those skl
i oudey to pregare the compounds of the present sswenbion.

[5118] 'H NME spechrs wers vecorded on 3 300 3k BOVA VARIAN spectromster.
Chenveal shfls walges a2 goer & pom and sefemed = e mbemad shoaded © THE
{otvanetintabnel. The peak pattens ae odicated 3 Hlows: 5, woglet, 4 doulet; £, tplet; g
guadnglel; m mwitplet and &4, doublet of doublets. The covplayg constants {5 ave reposted m Harle
{H=), Mass Speckn were obtamed op 3 1200 Akgest LE-MS spechometey (E5-477, Footbive), Silics
el voluem chromsforraghy was performed over sstiea gl 1NN mech wong the sobvent syshemn
descerthed bevein hevain.

119 The examples movnde oethods Sx mepaing remesenizive compeunds of fepnds

{3 The sheled procttonsr will know how to substiute e spproprate magenis, starting satertals

TR
)
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and metfivshon methads bnows fo Sase gl

of the present Invention.

{0128 Exanple 1 Symtbesiy of of Ipinsudie-Falituouea:

y//A

By B RNTR

R

Faoe—O) + ¥3GR Froo—N=0=%

R

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

P

"»,”,

B3] To x swipension of potarsines Hhiveyanste 3.3 g 3440 owmel) in aoldrons efind
acetals O30 il o © U ol the vpoe dwosphee, was added Sopers 3 schebes of
Tuovenyimethylorrcabomd chlonds (E8 z, 319 swnoll ro anhydrows sthyl scetate (30 ml} After
sddibown. the reachon nuchwe was shrved &t room femperaiwe for 34 howmy. Then, 1t was convendrated
and panfied Seough sifies gal cohws chvomatography {dichlvromethane havaner = {0 fo affned
30 £ of e roduct OHFH-Onmren- Bl imethnd) carbonuothroryanatdate 3 onlorless cell

23] & reschon nushee of O-{FH-Suoren-SvDimethy?) carbontsotisoeyanstidate (308 &
178 powel) snd pinsdie-Z-arare (18] g 189 powe]} i toduene {80 ml} was vefhuxed for § bowy.
Then # was Shered and washed wuth toluene fo mve 880 £ of produwet | -Fowee-3-{pynivadin-2-
yirhsowres as whule sold, which was divsetly wied in e pond step wathout fiuther mnBcabon,

3123 To s stored sevpension of 1-Fooe-S{pmudin F-viterores (8.80 & 159 nunsll in
divhioromethane {120 mil} was added pipesidive {34 ad b The macton puxtoe way shived & roces
tenpershrs for 20 howrs, and then SYersd and wached vtk deebboromethane. The onade proaduct was
shunied o water {3 mal} for 18 panwtes, Slieres, watked with walsr and dned wwlsr the vaemam to
135 g of pwre product -{pimnudin- 2 yiithtowes as whte solid 1 H MR (300 38k

P QST o, B D), 100 G, 1M NEL SIS G IH NN 883 4 =48 By 3H, TE )
1 He 3 CH L
{ﬁilﬁ Exzugpls ¥ Synthews of 1 -{pvrasin-3-y{ihuowrsa.

3 R
]

N
oy .r-"'\:\.

ThISC- ﬁQﬁ

)
[222.]
J.,.
s
i|
iﬂ i:xl
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B Ea{mﬁamﬂ 2oyhitidowes was Snthesized fom pymamn-vlymive @ the some
ronuner 35 Exsmpde 1 o provide the product 33 & white solid. 'H IR (300 MBEx, DMSG.E &
03 IR N MG IH WL 368, 1 NI 832 6 EHR O S8 & 1 O

31 28] Example ¥ Svmtess of | {paimtdin 4 olithsomsa.

8 w?

.ﬁf ,:v\ i
R R
o K

FRIYT lpoivedinadlitvourse was synthestred Fom prrmdim-doydamme m the
IR (MO0 M, TS0
LR I8 e I H GBO SN

same townner 8 Example § fo provide the product 85 & nlute sold "HIE
4 5 1083 s, 1, NI 1098 (s, m NER, 839 ¢, TR N
J=60He 15 CH), 714 (8d J= 5.7, 1.2 Hx, 1L CHO.

FO1 28] Frarmple 4 Sruthests of -0 chlovopyrinsidin-3 -+ thismes.

I3 S-chlovspainedue-d-ylthiomss wie synthesized fomn S-chilors-prrnaidn-3-
viamine in the ssme mauser a3 Exsmple 1 to provide the product s & whte solid. 'H MR
L300 NPz, DMEO-): 5 1088 ¢, TH NI, 9.90 ¢, 1H, K¥D, 920 ¢, 1H, N80, 872 ¢ 29 CHLY

LA S vomopminadin-FoDithomes was symthesired fom 3-browe-pynnmdin-2-
S84

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, 1HL MED, 971 ¢ B N0 B77 ¢, 3H CHL
fAY] Exople & Synthests of T-{4<infuoromethy] prrimudin- S itioussa.

S :N:Q" ™,
3

kN

By
ﬁ;»'_"\\gh ‘hﬁ «.M N, :&
M

1YY mfvorowsthylipnisedin-daiibicese ws  Syuthesred  Hom 4
nfvoromethyl- pymnedin-Jvdsmme i the shoe mmer as Exsmple 1 o provde the
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product. AR OO0 N, DSOS R O8RS {3 IH M 833G, IH N BT F=531H
IHCHG, T8 @ J=48 K I8 CH)

LM Bxanpls T Syathesin af 1-{&%—&&&1‘5 ipnm&m—\ A houres.
. S ,
o f,JLW 3 ‘*w . Aoetone, sel 3 “3‘&:1

1Y §
IHNMaH T

Ty

B3] Hecodl chlenide (L7 ml, B ooedl wa added dropotse fo 3 soletion of
worum Hoocvanate {181 7 35 oewel} in dyy scstone ;"3‘3 mi ) & room femperatwre. ¥ was heated
fo pefhix for I3 nunwutes, and then beated wafh d-oefnipminsdin-Zapese {1 g 1D mosel}
Reflisdne was conttned fu 30 somsten, A8 cosling dows, the reacion michoe was powed owde
see and shred fo 30 ounwies. The precpiints wao osdlscied b Slstion, washed with water, and then
ErdoSsed I sodivn hydrosde (30 il &8 88 0 Ko 30 poombes. B owas condsd o rocem

fenpershne and povmed inte feecold & MOE OO0 =i} The pH wax adusied o 88 muh powdes

sodiues carbonate. The oade product wes collected by Blbaton and washed with water. § was futher

shonted m dehioromethane and fltered o e 340 mr of conpound | -{-metinpyminadin2-

yiithionwes 3o white solid 'H MRR {300 AT, DRSO § 1038 {18, NI, 1027 & 1H, 180

SIS I N R W =51 He IH CH O, T =51 B 18 O 2404, 30, &CHE
LM Bxongple T Syothests of {6 ondnyibenzaldjivaral-3-+ isoures.

RLIT] Somthesis of 1-{S-methylbenvoldihiazal-Z o was Tyntheszed fom 6-
methyl-benrofiusrel- 2 lanvre m the same moanrer 3¢ Example 7 fo pronde the prodhact
white solid. "H MR (300 3F, DMSCRY § 1LT3 6, 18 NEL 906 ¢ JH MR, TER (s 18,
CHY 756 (8 J=T8He I UH, T30 J= 7.5 He, 1M, CF,), 237 {o, 3 AeCHY.

{@3%53 Exarmple & Syonfessof mmm&m- ylnfsoursa

%&\r m\
"«[\ . Snivene, Pl 5

5

- BT R

3 ploerding, THAOY, ot
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13 To = suspension of polesstuee thineyanaie $4.38 g 4.0 mmel} m sobydrows ethyl
avetate (BHide 3 ud } 2t § U under the apon stwosphere, was added dvvpuae 3 solubion of
Huovenplmethylonyr-catond shismde Fmor-Cl 1038 £ 0.0 vonel) i aninydvows afind scetste {50
mL Afte sdditon, the reachon sexhee was shered 3t oo deopersiwes for 34 bours, Ths reachon
nExiEre way dluted with hexames {100 ml), Sen Slered throushk 3 xhoe pel pad a0 washed wth 2
mavhws of dickioromethane and hexanes (3073, 200 b} The flrate was concentated to groe the
erade D8 -Nuoren-Salimethyl} carbonssotinrevanatdate as hght-vellow o which was resobved
 fohsene {100 ml}, llowed by addibos of poomedm-Tavane £3.82 g 385.0 mosell. B was refluwed
for 4 bowrs, Blered and washed with toluens S e} fo affeed | Faee-F{prrnvdin- Yy lithionres,
which was swrpended @ dickliorcomthans (1N i} vod ested wirth pypendive (38 i 3. Afer siiwed
o rocoy tenpeeshie Sio 13 houry, the piviure was Elersd and wasted with dichivmmathane (100
i} then wates {HNE i} The sobid was Soed under the varmem to afforded 445 z of pore poodunt 1-
yrnsdm--3 hiourea as Eghi-brows sebd

R 48] Frawple § Symthess of 1 domdin-Nalropan-I -oee.

Hmﬁl LN sgee 1ELD, 1570, Angan
o '5.5*‘* N o S p— -‘“
TN PR

3 20 R0

143} To 2 stired soluhion of 2cyanoprridive {10 & 1Y ool in anbydvoes diethy] ether
20l at « -15 °C under avpon sbosphers, was added slowdy sobubduiarmesue booaede (Ml
deethyl efher, S8 ml 12 momel). After addibion, the peachon mevhwe was shred al Hus tempershee
for 1 hows, and thes sllowed o warm up to room temperature over 3 hours, It was guenched anth 3N
HOL 8wl & § 0 and stuved fv another 15 punutes. The pf was adusted to &8 wath 3N 08
The minhr was difsded wonll water {15 ml) and eviracted wath efhy] acelate W0 uf x 3% The
comivined argarsc Iaver was dued over M50, convendrated and punfied Srough afies gel ool

chroawtorraphky {elind soatetebexanes = 56 o I8 fo affed 140 g podeet 1{pwmdis-3-
vIipropan-1-one a5 oolerdess il 'H NAE 300 MHz, (DO S 868 e F=4 3 09 He 1K CH).
EE F=81 B I CH), TR @ =75 188 I CH) T8 78 THIHLITE T
=86 He 3 CHIOOL 334230 (m 1N (O 10 =68 e & CICHG) ME AT =188

fE14Y] Frongpde B Synthents of 143 5 -dumetbydmamidin- 2l iethanone.
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SR
BI43 105 dmettyipridin Slethanose was  Synthesized  from 35 -dimetind
pyndine-Y-carbonitile snd methylmsmmestm brocotde i the suwe munmer 83 Exumple § &
provide the product sz 3 coleddess i, 'H IR (300 3 O,y SR F=09H 1B, CHL
TAT (A, F=15He, IH CH), 260 (o T8 CH 256 G, 35, CHYL 136 s, 0L CHOD MS: ME
=35%
fBl44] Fromypde 1 Synthests of 1§ methomyprmidin:--yNethanons.

\_\

Mol ,,***‘\-\

g s
R

A145] 1-{femsthomypinidin-J-vletonse was synthesized fom §-Methony-pyvidine-2-
carbenitile sod melnvbosgresres brorade I the soue noswer a¢ Exonple S0 pmw:igﬁaé
product as s ool H NME (300 M, CDORY S TF-TA2 {on, TH, CHL 6933, =81, 08 8,
Y CH G 400 6, 38, CHOER, 288 G, 3L B0 M N =152

101 467 Frample 11 Synthesis of I-<quinolin-3-wiethanons.

\’\‘

w.{’\* E’J,\ o ’\\

LT oeeeln-2-wlsthsnone was Sxmiheﬁlzeﬁ fropn Quunckse-J-cxrborainile and
roethvhnagnesnun brommde i the same manne Emmp% fo provade the product as a
white sold. T WME 300 M CDCL: 583744 F=84 He IH CH 80 J=87H, 1K
G 813 J=87He 1H, CH ) 787 & J=84 He 1B CH ) TRVL78 {m, 1 CHY 88
TEY w3 CHY 288 s 3ML CRWOOL MB: ME =172

f1 48] Frample 1Y Synthesis of Ipwmidin-2 -vi"?gs&m -ome.

i

R Lpride-Jovlpvopan-1-ome was swﬁkemed fom pymdise-d-cmbomtnle and

e a5 Example 3 fo provide the product as » Liglt

ethyimammesiom bronmde o fhe sarwe mars

L
frud
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wellow ol TH IR 300 W CTOL SE68 00 T4 8 09 B IR CHO 800 (& F=81.12
He YR OO TR F=T75 18 e 18 OH T3T 8 fm 1B CH) 335 g F=753Hs 3,
O 1R g J= %&%ﬁ{f‘{{s S ME =138
fE150 Exanpls 15: Syrdtheses of {pyndu-S-yihotan-1-sue.

B - omdm- S adibata-l-one wan Smthesiced Bom Pyodive-Yonrbombile and
propyimagneshon ronude i the sune manmer & Example § to provide the product & =
colortess il *H “&Eﬁm M=, TN} 5868 (g J= 5.1, 0.9 He, I8 CH), S04 (& F=81,12
He IH CHG TR & I=T51 S&&ﬁ@&&a%&7@gm§ﬁ,t&&i§‘\& F=75Hz 28,
LHL TR G 31, {:{'i;} PO J= T e 3 CH) M MED =1

15 Exvople [4: Byadhens of 1pwrides-F-vihepton-1-one.

IS 1-pymdn-3-ylheptan-1-one was Synthesred from pidine-2-cartborgtnle and
hexyl meapresitm bropude m the same manner as Example ¥ fo provide the product as =
roleeless eal. "H MRS (300 3z, €DOLY: 5 868 ¢y F=48 D9 e, 1H CH,), Sf}%i{k J=810%
He IHH G TR @ =75 18 I H CH VT80 m H OH L 33 J=T70H 38,
CHOO), 176168 don IH, CH, 183126 foe S8 3 = CHy, 080 0, F= 723 He 38 CHY MS
ST =180

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

RN
!u! &y
§ N

BI15N Oywclobentl-raide-2vlethanone was  synthesized from  pymdime-2-
crrbonirile and onclobexytmettnd mapmesnm bresaide m the some oromer 2 sxample § &
provide the product as 2 colorless ofl, "H NMR (306 MHe, CDCk: & 8.68 (8, F= 39, 0.6 He, 1K,
CHA B0 {4 F=81H: 1H CH 78 (& J=78 18 He IH CHJ 745793 fm I CHLL
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oA
o]
L)
:p'd

¥ Hz, 2, CRO00, 304700 fee 1H, OHG, 178180 & 10HL 3 x OHD M ME =

[B1 5G] Exanple 15 Synthests of I{pyuidin-Jylunderan-T-cus.

15T Hpmdie-3diondecan-] one was syithecized from poade-Scarboninle and
wndersny marvestae bronude 1 the sotee e as swanple E to provide the M&‘t 253
codartess oal. “H NRER (300 38, CDOL): S8 A8 (g J= 4.8 09 e, 1 CHO. B 1,533 8113
He, 18, CR), 783 e F= 75 L8 He THL OB, TH8745 fm 1L CHOL A2 ¢ J=T5 He, B,
CHOON, 175-1.68 ¢, 3H CHY, 135123 (m, 148 T2 CHY 088 &, F=68 .@; SH, OHG. MS:
MEH =28
fB1ag] Emmpﬁe 1T Smibesis of sl 3-0frmetbyipyridin- 3T cxopropanoste.

T o U e ey
Somn. Mtk i e \I;j

o

Hy

SR A reschon sdviwre of fowinipiootme send {180 £ 7.9 owel} and cone. lfsic
arid {~88%, 8.8 pal ) 1n sthanol £30 &=l was refuwed for 24 bows. The exira ethanel war svaporated
followed by addvhos of water {30 mal} 5t © 0. The pH was adjusted o & with sodivm bicarbonste
powds. Then the mmxhee wasy extracted with effvd scelste (3 ml x 3}, :od Se cowhined argame
Sever weas duzed over anbedvowry seduham sulfals and concenbaled fo af¥ord 120 g oof effnd §-
mefhvipicalinale as 3 colomlens il MBS MF =188

I 8 solvion of mbrdom el scetate (nl, 3% moell = toleese {30 =LY, was
rested with sodivm: ethoade (349 mz 8.8 mg) of room temperahoe. The nuvhee was shred undes
argon ahwosphere for § howr, and then sthyl S-metbvipscolinate 458 mez. 3.3 nunol) was added The
reschon minhwe was besfed fo el for 30 bows. Afer cooling fo room ftemipersturs, o was
Avndsfied fpH = &) wafk acebe aoxd, Holloweed by addobos of watey (30 vd } and exbacied wath aihyl
acetals {30 =l x 3 e ooubemed oegmrse byw was dined over sahydrows sodtuen sullsds
ooucenhated and punfied Horoush wbea gl colvnw chvonatorraphy {othed scetatebeanss = FNG

b SR o affosd 30 g of compond ety 3<{6-methyvipnedims-2-y}-3oxopropancate as Sght-
yelow off. 'H NME (300 Mz (DL ST8T @ J=78 = IH (H), "G J=T8 B 1K
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CHL T E =753 IH Gl 335800 m 9, 3 CHL AN B A 1 G J=
TI3Hs 3H CHY MEAE =R
[5161§ Exenple I8 Synthecis ofetfid 3-{Sromthylpyeidin-2 o Toorcpropaneste.

| HQT-‘J\\ “'lL\;}Ey

fOI6Y] Bfnd 34d-wedipyridin:-3-¢li-F-cnspropaseate was Synthessad fom dmetiod-
procine-dcarboxvhie sod m the sune mowwer a3 Emm@x& 17 to pronnde the pooduct 3 a ight
yellow oil. 'H NME (300 M UDOL: S 850 {d =51 He 1H OHG. T8V F=06He 18
CHY THE F=51 08 e IHL UL 4. s;m H, 2 O 388 3 30 &xCHDL L3
J=TI3He ¥H CH MM =308

f1E3 Exmnple 19 Synthesis of Sdvome- E-{pmidin-3-wlisthancne bydrobronsde,

s

SR &8 o v . %N
1 By, 0~ 750 i “]I;*“"Sr
* b3
FI16d] To s solobos of 2-scetvipamidine 243 £, 30 nmsad) = naistore of 5% bvdrolwsnse
arid 2 28 el 30 swed) and acetie anid {32 md Y &8 8 L, wan added dvopmne Swopsne {113 mi 33
e}, The reachos mevhee was sivred at room tempershoe o | bow, and then T3 0 for Shows,
A8er cocking to room temperahere, 1t nas dilwled wath tebrabordvefian (35 mil) and stoved overmighd,
The product was oollected by filration, washed with tebsbyrdrofman sod Sred wndey vaewsm 338 ¢
of 2-brome-1{pydm-3-ylethanore hydeodoonade was afforded ax niate aohd.
116N Exmnple X Ssoitbesis of Spmdin-2vD-M-{pmenidin- 3 ittard -2 -amine.

s W™ SR

FBI6E] A reacton puxhwe of Y hrome-lHpmidin-3vl) ethonone bydrobromide (168 g &
mwedy, I-{prisedin-dod ihaoumee 0053 & & el and eintnune (2.8 mi. 13 mewol} in ethanad
0 mly was refhuxed for | bow medey arpon stwosphers. Al coolimy fo room tengperabve, the
reaction ppvhoe way guenced with weter (180 mly and stoesd $or anwther 2 hows. The ouds
poduct was collected v filbahon and was Sether panfisd by reorysialbsston m methanal. 1 13 gof

romponnd Spmmdin-2 DN prnsdin: 3 idkiarel-Y-amine was afocded as white solid "H AR
35
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CH@ 8%3-3‘5?1 IH, {ﬁg

500 30 DRMSO- \ 81
IH CHY T J=530 H 1§ {}k‘s ML MEH = 358 4@*&&5}3—3—?@&%@-{@%@&&4a;--
yhithtasad-Jamme conld be Sether convertad to the BLY selt wimg Se following procsdwe: &
saspemian of Hpyndin-d N pvinediee S litesed Youmne (D ne. 84 oel} v mefhanel
{I0 ml) wes beated & M HOT soleben {in {d-omane, Il Then it was hested to reflux and the
reschon mviore becamie 3 olewr soluticn. The sobent was removed by eveporalices and the mven
residue was Suther muified by recrystallization in ethyl avetate to affed 130 my of BOY sl 'H
R V0 RO, DRSO § 8.T1EST {m, 3H, THG, 858584 m, 38, TH, 171187 {m, 1H
H T =531 IH O ME M= 296, |
G167} Example 31 Syuthesis of 3 \A—@.\g&%mm’}ﬁ‘m{mm -RETET

18R] N d-diphemdifisoal-T-mmine was synthesized fom 2-brome-1 sphenyl-ethanone and
phenyl-thimwes in the sane manner as Example 20 to provide the prodoct a5 2 hghtvellow solid B
AR (300 MEe, DN & 808 (m, 38 CH G, 755 o, 1H, M1, T45-738 (e, TH, OEG
TIDTO {m 1H CH 6838 J=188z I¥ CH 3 A& MH =351

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

i;;k l”
oy
v

, P
% erind
iR

%

<
‘;\

s

2
kR
N

BT YWghenvl-d-fowmdn- Tl tharol-amine was synthesived Sowms I-hromeo-T-pyoidin-
i ethmons and phemyl-thowes m the cante svsns 3y Examgple X o prowds the product 35 3
Yizht-vellow solid. *H IOME {300 b8e CDXCL) & S62-860 Om 1H CHL 80 (& F=81, 12 Hs
IE LG 7956, J=81 A He 18 CHEG T8-934 im 83, 5 = CUH snd 3 oveslapped), 7.33-
TS Gm TH CH S T3-T 00 (o, 1H COH O MM =350

171 Exsmpde 23 Symthesss of 4-pheayl-N-{pyromdin-3 +Tihizzol-2 -smne
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BT 4 Phend Mi{pwiradin-2adithisal-Jansre v vothesived Sess Sdesma-1-
phenyisthanope and pyrimsdin-Syllnemss m e sams manver as Bxample 30 o provde the
peoduct as & white solid. 'H WRR (300 &Ex EAEB0- S 1LE0 s, 1H NE), 883 g{i J=51H=,
A8, CH T8989 {m, 38, CHG, 782 ¢ IH €8 7837538 im 38 CHG, F3 08 (s, I8
CH TR =51 s IH OH ) MS: ;.i-ﬁi 255

T § ’mmg;}e M Synthesis of M@wdm vl luamal-Y-amane.

[0174] N A-difpyridin 2ylhia
ethanone and pyvidine3- - Sooures im the same mammer as Exsowple 3 o provide §e product a5 3
white selid 'H 3R (500 Mz DRSO & 1145 (s 1L NOD), 860 ¢d F=45 B 1H CHL
B33 @d J=35 088 I CH) 78T @ J=80H: IH CHQ TR & F=848 28 H: IH
CH LTI o M CH LTS G IH L TR IHCH)L T | J=851 18,
CH,Y 696697 o 1H CH 35 MH =235,

i-d-amens war nntetred Sees Jlwvene-lopyndis- ek

Y ithranel-3-anune.

Y T8 $<pvridin- 3l {pwinsdin- 3y Tithsnmed- 3 arine way synihesized Soe 3 -brome-1-
prrndin-S-vl-ethanone and prmsdom-J-yi-thowrss B He same manmer 35 Exsople 3 o provide e
produet 35 3 ey solid H MR (308 Mk DRSOy & TLES {o, 1 MED, S 01 (. 1H
CHL S E J=48E 3 CHS 831 &d F=531 18 K 18 CH 835821 éu 1H {HY
TR I O T TS0 o 1B CH G T G J=4 8Hs 1H CH_} ME: MH =35

[B1T7] Example 3 Syuthess of ${pwidin 4 40-N-(pyrimidin-3 4 uazel-3-andne.

|
2
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TS dperidim-dold- Nt -3 vl ithsseel-2- anene was syutesived Frowm 3-femme-1-
pyadm-falethanore and pyondm-3al thimes in the same maoser as Bxanpde 3 fo provide the
product as 3 ey solid TH RNRR 00 M, TRISODE S 1199 & TH W90, 8854 =48 Bs 2.
CHS 858 dd F=48 13 H: 28 CHO 789 &, T, CH ) TEST.85 G 3 CHY, THE & g
488 IH CHO MR AR =338

LS Neprems-3ii{pmdin-vDiseral-F-anune was synthesized fowm I-lwomo-1-
pyridin-S vl athamone and prrorsdin-Saithiowrss in the smme manner as Bxsople 30 4o provide the
prodiet 2 2 brown solid 'H MR 300 Mz DRSSO & TLET ¢ 1 M), S A08S5T m, 1ML
CHY 831 d F=13Hs 18 CH 5,3_{35.&. F=348 i&&iﬁm&a A3 d J=34 5 IF
{:ﬂm TR, T=78 13 He L €H 3 T8 &8, TE I8 He PN CH L 798 ¢ I TR,
TIT M im 1H CHO M M =356

0181} Exemple 28 Synthe

-

i5 of d-fpvridin- 2D N-ipyrinidin 4 v ihiamel 3-ansine.

IR dpyridin- 2D N{prrimidin-dTithoamel- 3 mrvime was synthesized fowy I -brome-1-
pynadin-dyl-ethanone and proosdum-f-y-thioures i e same manner 25 Example 3 fo provads the
product 35 @ rown solid THIRER {‘Eiﬁﬁ M¥s DM & 310 o, I NHDL SR 8, =08
IHCH) SRS T (o IR CH L 846 {(d F=608e 1 CH ) TR I=T78 [3H: 18§
CHO T8 @, J=81 31 Be, N—E Cﬁ&? T8O IH O T3 % (e IH € Ti10{d J=
57 13 Hs 10 OH M5 MH =356
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[0183] Example 29 Synthesis of 4-{6-bromopyridin.3-y - N-pyrimidin-2-¥]tanel 3-

v ENY
Y d .
b

R oy o
LRI
RN @"""\N"’ \ﬁ

[0184] 4-{6-bromogryridin 330 N-{pyrimidin 3 ylthizel 3-amine was synthesised from 3-
beesns- E-{E-bvome-prndie-3yl-ethovone and  pymesdmedgd-fooures | the same menmsy an
Example 30 to provide the product as 3 gray solid 'H NMR (300 M=, DMSO-E) § 1182 (s 16
NED, B85 (0 To 45 He YH CHO TSS 8 ST 00Hs 1M CH TS 8 o1 He 1H
CH.Y, 775 ¢, F= 06 Ho 15 CHL), 754 (44, =81, 098 s 1K CHL), 705 ¢ J=48 5 18

[B185] Example 30 Symthesis of 403 methrelpynidin Sy Wipyrimidin - whtbianed 3

[9186] 4-{4-methylpyridin 2-1)- N-{pyrinsidin-2-y)thiasol-2-amine was synihesized fom 2-
hromo-I-{d-setol pyndin 2yl cthonone sd prrimidin i thicues i the same vonoer s
Example 3 to provide the product as 3 duk gy solid "H NMR (300 Mz, DMS0-4): § 1181 {5,
VHL NHY, B84 4d J=4.8 M 7H, CH.) 842 (dd J=43, 08 He 1H, CH), 782 4, F= 09 He, 1K,
CHQ 770 {6 1H CHJ, 714712 (o TH CH), 704 & F = 48 Ha, 10, CH, 236 5 3,
AsUH G MBS ME =20

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

[0188] 4035 Simetfrlpyridin 2yl N {pyrinnidin 3 yiifhizeol 7 amine  was  synthesizes
fom 2bromo-143 5-dimethylpymdin Ay -etanoce =nd primdindaddiomse @ the same

33
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monser 55 Exompde 30 o provide the prodet =5 & hght-gray solid. "H NMR (300 M e DMSOd) &
170 {5 U NED, 86448 F=4 8 He 2 CHY 834 ¢, 18, €, 748 &, 1L ), 741 45, 1K,
CHL, 782 (¢ F=48 He 1 CHO, 253G, 3H, &CH), 237 (6, 3H, ACH). MS: MH =284,

1S Example 33 Syuthesiz of ﬁ“@mlmﬁmnﬂmm@mn&-%ﬂ}mﬂ* 2ol
diveirocidoride.

oI & -pmnadin Xvlannngitiarcl-4yhipmidin- 3o} dibvdrochionds was symthesmed

ean  J-Bromio-1-{-hedroxy-pimidine-l-ethanose  difkvdrochlonde and  pyisudm- oyl

thizawes in the some nwoner 23 Framgle 30 o provide the product a5 & svay sobd TH XR 500

L DM GRS I & H N S J=43 e I CH 3 TR G INLHEL TR I=

SIH: B CH), T Q=48 IH{H L 680 J=690 s (H {fHL83 @ T=33%
TR OHL NS M= ?

{iﬁﬁ?l} Example 33 Synthesss of Wipmpedm I l-{aunslin-3othizcel-T-anine

1 \a m
|

193] Neprmmdin- Fy-d-{gmnalin-2 ] ifveze)--amine Sthydrochinside was mnithesized
fom 3-trome-i-geneln-ivd-ethanone dbvdwodiionde and pymdin-2ad-thicwes & e same
manner 3 Fxample 3 to provide the product &5 2 gray solid 'H MNME 300 Mz, TS0 § §.8¢
IR0 IH O 80 W f=31 e IH LH L8566 G IH CH ) 838 =873 33
IHCHL & J=78 8 I CHS TG =75 E IHCRG 3 =78 B K
CH.L TI0 R J=4 8 1H CH ) MS MH =38

U193 Example 3 Swmihess of H-O-chomprimadin-T-pl-3-{pymdin-T-vliteasel-3-
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isg M3 vhlonpyrimsdin-Iodi-Hpymdind afiduszel-3-ameve was symthesized fom -
vomo-l-pmdin-dodeihanones and clovo-pymmudin-Jaiioomwes m the same memmer as
Framgpde 20 to provide the produst as & whife solid ‘H AR {5“3{'} i, BRSOk & 1231 & 1M
NEE R G M CH G EME F=81 e B CH L T J=8 By I CH TR (e 1K
CHL T8 G IO T8 G, B CH MS M =200

1IN Exanmie 3% Synthests of NS -bronppyromdn-ali-biprndin-ZoyDitaarad-3-

S Lo,

RG] WS -romepynaddin S-yD-ddpvidin- Tl hiarol-J-amine was synthestzed fom -
rome-lpyondin-2ol-elocone and heooso-pynsudam-doli-Svouea 15 the same oenver &
Esgzmple 3 to provide $he produet 2 2 white solid. 'H 3R (300 38z, E}E&S@—rix}: & 1280y, 1,
) T S CH S B im IHCH T =788 IHECH L 78 {& J=81 18
He IH CHO 7776, B OHD, T35-7 0 fm, T O M8 MEBD =33

197 Example 3& Symibeus of M4 mebyipymmudin-Foli-d-fprmdin- 2D iarel-3-

*"‘% N s¥>§ iy

“Ea “‘“} ?&4
g

BRG] Wademetvipmivedin- 2 ad-S-{pridin-Yoylituared-2-anene wes mymthestred  foen
rosee-l-pyndin- vl-ethanone and {(Jmeihyl-prromsdin-Fal-ooures o the sanw miaooer a3
Example 3 o provide the prodoct as 2 gray solid 'H MNME 300 28k, DMROEL): 5 1L & 1IH,
NED SAVE =40 He B CH O BA8{d J=48: 1H CHY T8 =788 18 {8
FE S =75 18 He 1K CH 7 6, 18, (3G TRIST {m M HL 83 =48
TEE CRL 88 ds, 3, SfTH ) MS 3BT =370

1
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l,,,u

190 Exumple 3T Symtbesss of Spywmdin-J-iNd-{mBucromethnDipymissdin -

yivheazol-2-anume.

LR N 'Q@E?tiéiﬁ:ifﬁ}*'j?“{’i'imﬁmmtﬁ%ﬁp‘nmﬁ -t ithtarel-2amine WRS
synthesized fvon  2-brooe-1-pymdin--vl-efimnose and ($-mfoomen-promdn Sl oourea i
the same maumer @ Bxanpde 30 to provide the product a5 = gay solid “H MR (300 3Lz, DMBG-
\i\} & 1243 o, IH, X80 858 iﬁL F=4iFs IH CH 88 @ J=346H IR CHL TRT J=

3z I CHD, TES-T8T fm 0, CH 748 W =45 He IH O T & F= ST Hs I
CH) MEME =33

[201]  Evample 3 Swuthesis  of  Sowethyl NOSprwidin Jolhiazel 2-

vithenea[dltdanol-J-onine

Y] S-rosthyl N{d-fpmdn-3 v thiared- 2 4h henmofdhizred-2-aoine was syntheszed
fom  Jbrooo-l-pwmdin-Z-vi-ethanone and {($-oelhylbensofuamel-2-voowes n the same
penner 35 Fxanple 3 fu provide the product ax 2 light-trows solid. "5 NMR {308 M £INL &
&2 &, IH Eﬁ,&} E13{d F=68 s IH CHG. TR E F=75E 1H CH, 784758 {m, 1H

b TI3-TA8 G IHL CH), T35-T18 fm IH CH, 384 (6, TH, O CH) M MEF =325,

{ﬁi&ﬁ} Exmmple 3% Syothess of S-methel-dpmidin- 3ol N dpmimidin- 2y ildarel-J-

L)'

se was mmthesized Som
Fbronnn- L-pyradin-2 —yii-@m&-@ﬁﬁ and mmm&ﬁ—ﬁ —_{‘\i—ﬁisima m the sanse msmmer 33 Example 20

|3
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S=43He L CHD, V9 =841 H O T =3B IH (R T3 8 s
1H, CH) 70l @ F=4 S Hz I, %‘Z?.sw 372 ¢ 3H CHG. msz-mf= 0.
R0 Example S0 Syuthes

R w}, " S)\
[B206] S-Eyt-d-{pymidin 2yh-N-{pyrimidin. 33 Mhiszel-2-suune wos synthesized from -

&m—&m@éﬁn&-‘ﬁ&mﬁm&ﬂm ad pyrsden-Tol-throves m the same wwarmer as Exarnple 3 fo
provide the product 3 & ooy wolid, TH IR SO0 MH:, DMESO- Y & 1161 s T, M, 62858
fm B CHL TR W S=T8 R, 1H CH. T8 @ F=T8 188 IH CH TIT M 1K
LH L TR .J=48 Hﬁ, 1B, CH 3 2482 48 i 2H, 8{H, overlspped wuth the peaks o DRISRY},
1384 =75 e 3K CH MS M =18

{207 Example 21 Syat

Pamme

aeie o S-mopropyl-dprrdn -3 a0y die Tl iiarsle

IR Sasoproprl-fpwmdin-Yadi-N-{prmimidin- S oyiMhiazed-3-anvine  was  syntheoised
Fom 3-bromo-F-meifod-l-podn-3vl-bafan-1-one and proussdie-2-vi-theowres mthe same nanrer
3 Frample M o provide the prodint v 2 Boldoray ol 'H IR §\ 90 MBIz CBE: S 883 (s,
15 MR RG0S (m 3H CH Y TSR J=T8 e 1§ CH L TR G J=81Hz IH CH ) 717
tms $H, CHGY 688 4, F= 51 He IH, CH O $3534308 {m IH, G 188 d F=88 T &8
CIHA MS: ME =288

[O208] Example 42: Symthesis of S-peahl-Sipymdm- 3l N-ipyrimedin-2-vDildamal -3-
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I 5-Pentvi-d{pimdindol - N pmmidn-FvDilsssel- -anune was nnthesized fom -
oo F-pyvudine- 2opd-heptan- one and prrimsdin-3-yl-Suoures im the same wanrer ay Bxample 38 to
rrovide She moduet 30 2 ey solid. TH NME GO0 A E: O & 1007 fs TH WED, S48 (. SH
CHLTBRE S=T5 He 1H CHATHR{ =T IH CH ) Tisdm M OH ) 688 {18,
TH. 32948 J=7.5 He, 7, &CH), 089 (m, 3 CH) M M =106

21| Example 43: Symthests of Soyelchenyl-d-{pmdin-2- w1 N{mrnidin-3 g

[B212] 3-Cyelohexyld-{pyridin2-y)}-N-{pyrimidin- 2 ¢lthizsol T-amine  dibydrochioside
was synthasized fom bsomo-3-vycloberyd-Ipyridin2-yl-ethasone dibydrocklonde and prrmidin-
o thicuea in the sume moswes 3y Exusmple 30 to provide the produst as & Sghtoyellow solid H
BRR 100 W, D04 S8 (i F=4.5 e, 1B OHL), B85 (0 S= 4 8 B, VB OB B,
J=81Hs IH CHL S J=87Hs 1H CHY 7633 J=63He I CHL TOS L J=43
Hz, 1K, CH,), 358w, 1 CH), 2.00-1.29 {m, 108, 5= CH). MS: M =338,

[0313] Exanple df Synthesis of S-momyl-{pymicin- 3y Wipyrimidin 2y Difdamel -

e N e

{114 5-Nonyl-3-{pyridin- 2-y{}-N-{purimidise- 3] thisral-2-anwwe wan sywthesised from 3-
brome-i-pyndin-2-vi-undscan-f-one sod prrmsdin-Foodatheomes B the samie manwer av Exaeple 30
to provide the product o a silver-gey salid HANRE G R (D 68 N, U M B
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 15 CH,) 689 (¢ 7= 5.1 Ha, 1 CH), 339 (t 7= 8.1 He 25, ACH), 177169 fm 20
CH), 140-125 Gm, 12H, 6 Ol 087 /= 6.5 Hx, 35, CH. MS: ME' =382

[0215) Example 43: Synthesis of Netsopropyl-$-{pyridin-3 - Neporimidin-2-yl)thiazel-3-
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: Q ‘- 23 . . ‘A | ! 3

B ’} X ? L, e z”\’&m ol N
% i\ '}hﬂi T i
\% T, & i

Y. }“W F e

IS To s stirved mespersies of {pmdin-d - Napmimmdin 2ailared-Taowme {51
g, 3.2 ol ) i dinetiniformmesde 8wl was added sodivm bvdinds iﬁi’.}”\n 12 vap, O3 wawnd) 2
meastes iaber, Stodogropste (38 ¢l 82 nomel) mas added. The shinme was copbeued for 28 hows
The reachon was guenchad with sat. aneneesusy shdostde {H sal} and extvacted with et avetate
{35 wd. x 3} Te roushimed sipamie Iaver wey doed ovey anbydoes sodvon slfste, cosrenteated, and
purfied Hvourh abiex gl ol cdhomstosraphy fethyl acetete fevanes = AT o aford M op of
e Z\E-ss&;ﬁm?}iai—gpgn&n—ﬁ-}‘i}&%&m&m—ﬁ—}f’m-}m av white solid 'H AR
O AEE I HEFE H GO =738 IHL\TTTa O I8 s
IHCH S & IR CH 38 m I NH, I8¢@ J=60Hs, ﬂi CICHGD MR MY =
GE.

T Example 46 Syothests of HN-methel-$-{pidin-2s - M-{prminidin-2-vliduarad -2 -

B o,
\”{\ oo
noS Now
e g\_" -‘x‘?"§§

IS MNoameibhyi-d-ponde-J40 N oyrimedin 2-
Sfpwmdi-Ial-N1pyrenidin- 3l ieazel-2-amme and rodonetiane i e same wenmer a3 Exanygde
45 1o provide the product 3 2 wisle solid o 5% wield H MME 300 3 CINEY 5 S 64860 {m
FHCH ) SISS D e IRCH L VTR I=F8 18 e I OH 3 702 6 I O, R8T
fm TEL CHL) 880G J=38 Fe, 1H CH) 407 (s, TH, CH MS: ME =T

[O218] Example 47 Syohess of N-benml-${prmdm- 3y N-ipyrimidis-2-vDidamel-3-

MY Nobensyld-pvdin- 340
$ipwmdin-2l-H{prendin- 3o ihesrel-3-ansns and m«: ropede i e some menmr &S

&5
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Fxaugpde 45 to provide the product a5 & white sofid, 'HNME O00 8 CIE): § 8828 80 {ne 3
CHLSMNE =780, IH CHY TSI M CH) TR :_gi F=T3iNe 3 {H T3
T35 {m 48, CH,, sverlapped with the peaks of CHOL) & 88 & J=48 He 1H CHJ 558§, I,
NOHArh M M =348
B3] Exsople 8 Swbes of  2M-rmsin-dolthissel-3odiprowedie 2
¥ onene fethanad,

HELZE) 3-(-{pndin-2-vipthiamal- 2wl
pyadin-Yali-N-{prmmidem-d-yDflussel-Tamwe  and Ibhwoosthenel B fe wme manmes w5
Fxaugpde 45 to provide the product a5 & white sofid. 'HNME O00 8 O § 853380 {ne 3
CHGH SR E F=78F IR {8 7838 o 381 ﬂi T I CHG 88 {J=
48 ¥, 1M, Eﬁm‘a MG J=51 He, 3 NHY, 471§ J=45Hg U G 430815 o 3H,

223 Exmmple 4% Swtheds of Shrome-3-{pwisin-2D-M-{prmddin-3 -y ihiasel-3-

measin-Sylemnsjethens! was syuttensed fom

SURA o)
L }_N Bry, HO#D g\ﬁ"\_&% =

8 . N
< pe— #Lg?_\%

jf’////
w,ﬁ

23 To 3 sopension of $pyradin- 3D Npoinddie Tl ihiaeal-amine (812 myp, 04
mmed} i soeke and & b)), vy added brooene o vooem feosperaturs. Shing was conhiged for 2
howrs, and then =i acefate (20 o} was added. The crwde product was collected by filbsbon and
re-orystalhized im ethyl ascsinte to afford 138 mp of S drooe-d-pamdn-S-0-Ndpmnedin-3-
MR GO0 M, DMEO-G): & 893867 &u, 3H TH, 816

=§iJ =33 H:; 3H, m} TEF 50 o IR CH L T . =530 1H OF ) M M =334
22 Example X Swifess of {-pmidn-20-2pminadi-3-vlandne jthssl-5-

winsthanol
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%

g R g 2
;Q ! k} VR SRt SR I i& \;55* 3
ﬁ\g PR 1% HORGRLSM T 4 d Vel

P

s semed Abe, 130 1T, 5O } %\WW
s HOw

Bl & sspension of Spmdn-2db-N{pyomdn-3ikiasel-Tamine {51 mg, 83
frennldebede (36 5%, 2 mﬁ.?
then ethdaxne (88 wlby ¥ owa hested v I3 X R 13 hows, Hes cooled down and
concentrated. The rendue was guencled wath water (X0 wb} stiwed and Shered to mve the product,
winck was washed wrth water and effnd aosisie b sequesce and fen dned voder vooumes. 35 my of

ounol} m tebrabycrofons (f mly m 2 secled tube way bested wath ag.

mre componnd  (${pymdin-3l-2{prrmsdin- 3t amane s
wohite solid 'H IR (300 M0 TRESO S LSS & IH WHLE &:‘\-b 58 {m, 3 fj{;} RN J
=75 Hg 1B €HG T8 Tl Hs EE CHG T30 T80 IH R TR G J=48 H IH
CHL 581 & F=87He, IH O SO3 4 J=57 B, 2H (0HAS ME M =288

LY Exanmgple 310 Symthesss of {d-{pymidis-2f)-2-{pyrinndin-2-vlasuncjtuarst-3-
yhimethyd acelate,

"v,wa-% e =i e S
\I; N‘@—ﬁé-t DCE, vetu, BE

o=

<

X3N] & smpension of (Hpmdin- 32 {pranidin- 3o ihiared-Salmethanct 28
mg, 8.1 mowdy m 1 3-dchlorsetone FXE, § ml} was bested with prmdime (81 sl 1 musedl,
followed by the sddibon of scebe anbyvdnds (38 pl, 4 ppwcl) 3 voom tenperahoe. Then & was
beated to reflux for 5 hours. Afer cocling dovm, fhe rescon was guesched with water (S0 b}, the
i was adjusted to 10 by wing powder sodnuss carbonate and sdvacted with dchlovonsethane {38
mi % a%‘! The combined orgemie Saver was dvied over sodtums sulfhts, and then concentvated. The
recuiing residie was smpendes in afhyd soetate, Hltered asd Suther washed with sthyl zcetate. M wg
of {4-{pmidin -3yl pyinsdu- Fvlonsneiiearad-Soylmmihyl acetale as whute sebd. Mk 8=

[G138] Example
vimnethel bubyrate.

[
Al

537 Symthesss of (-pwmidm-Y--{pmmdie-Yvlaeneifuamel-5-



WO 2013/052613 PCT/US2012/058674

MY dpwdn-dali-pmmde-Jolmeneserel-fallmethy]. bubsie . was
syothesized fom ($-pmdn-2a -2 {prmsudin- Y slaaneiivanal-S Tenethonel and bubmic sod
anhvdvde 1o fhe sanwe manves a5 Exanple 49 to provide the product as 3 ofonlete solid o 5P  weld.
HIAR O00 X CDOY): S80S s, 1M, NI, SAR S8 (m AL CHG T J=T8H: 18
CHS T @ F=78 21 He I OH TR0 J=63, 13 e 18 CHY 683 4 J=48 ¥z,
PRLOCH ) 385 ¢a, 3H, SeCHUN 238 4= 5 He, 3 CHOON, 11T (i, 30, O, ﬁff ff
=75, 3, CH) A5 3N =378

fEIM Example 337 Symthesis of ethp? ${pymidim-3-w-2-{preimmidin-3-+ionine hiasede-3-
carvoxviate

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

23] To a stiwed solution of effnd -oxe-3-{pmidn-Sylpropaneste (1,16 z § momol) in
CHG (0 ml ) st §°C, was added dropwiss bropsse (339 21 &8 powdl The reaction mexhos war
Frsfly stired ot $U 0 for I, and then 70 °C fv soother hows. The sobeent war svaporated to grve
the oude afind 2-bromw-3-oxo-3-{pynidin-3-yljpropancate kydrodromede.

B233] A reschor mexture of oude el 23vomn-3-owe-3-{pymdin-2-yiipropanoate
bydrotoonude, I-{pyumsdn-3ylthiowss (617 oy, 4 newel), and bethylamine {18 mi. 4 womel}
m oathanel (30 =i} wos reffexed for 1 how wedey wpom stowosphers. A8y coolng fo rocwm
teopershos, the reschon muxturs was quenched with water (0 nal.} aud sired fov 30 sumwtes. Then
¥ was Glered apd the collected sofid was shurted = el acebrlohenares (31, 30 =1} ARer
filaton  and  Soyvmy woder vaomam, PR mp of efind  dpymdw-dadi-paimadieed-
ﬁm&m}’&@mi&é%mﬁ@mhﬁ afforded as brovnreddich solid “E MAE {300 Mz, DMEOE): &
I35 IR ML 87538, =405 e 28 OFH ) S.804d J=30 e IH CH ) T8 F=T& 18§
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He VB CHG TR I=T5 1 10 UG 745378 i I CHG. TG =51 e 16, CHG.
$124g F= T2 He, zﬁ,m LYIe =73 He 3H, CHY MS: M =328,

BIM] Exsuple M Swmthess of st S sefvlpmde-2f-2{prinadis-3-
yisoeneesrole-Soabondats.

3] o $(dmethvipmden- 2 -2{mrinsdin Y vlanune s amnle-Foarhondate was
ansthesized. S pronmsdin-dvl-thoswee znd 3--methd - mmdin-3 - Foxo-proponte. acid etind
soter in the same menrer 3r Boonple 35 to provide the prodect 35 3 gray sobid. TH MR 0300 38,
LG &R E J=51 ‘1& ‘Z’;R. i'_“ﬁwi E59d J=4% “i& IHOCHG, Va3 I8, CH T8 J

h;.ﬂ TH CH ) 888 ¢ E e IH CH L 43 F=T73 H‘.‘; 2& TRCEL), T3 s BH,
Bl LB =73, m CH) MS AT =342
BN Examople 3% Syottesis of eyl 346 -wefnlpyrdie-30-2-{owinsdin.3-

Vienmeibiarole-Scarbordate.

AIT] Bl 4 mefnipydin-2 42 {pvinsdin-Iodseneilsarals-Scavboodste wa
muthenred Som pyrorsdn-3aldnowes and 3-{5-methvl-mrde-3 40 -3 -oxe-propionie and effind
ester in the same manser as Exanple 57 fo provide the product as 3 ownreddish solid 'H AR
AT (DL 5005 & I NHL 8718 J=9423 e 38 CH 3 76804 J=T58E TH CH}
T3 J=T8H FH CH,), T3 J=7He I (HL 658 {m 1K CH,) 43 J=33Hs
28, OCH 366, 30 SCH LG F=T2 8 1 (B MR MH =32

23S Example 3% Spofleds of sl 34 metbriprrondin-3 ol nmsinei4-{paidas3-

vinksarale-5-cubondsts

4%
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230 Bl tanethvlpanmidin onme-$pmidin 2 vitsarals- Scarbondate wan
syothesized fom (et pyromidn-Jol-Sdowss and Jon-Fpymidee-Jpdpropioe sotd athyl
ester i the same manner a5 Example §3 to provade the peodict 53 3 lownreddisk olid "HMNAE
(0 AT, CDCL): 8843 {:}.‘ 1B MR, 83 d F=45HHs 18 CH3 M | =534 1K CH.
TEAT R M CH G TG J=53T K 1Y, {ﬁ\&ﬁ {d J=54Hs ¥, {_hxj! 43 J=T2
He 38 OCH Y 35364s, 381 Mﬁ:ﬁ A ES=758 M CHG M ME =340

RN Exsogde 30 Sywhess of pwmdin2-pomudn-Yrlemnsihassie-S-

carboeyine acid

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

241} To 3 soluton of etfed $-{pmidin- 18- {pyrisnidin- 3 vinmine Mdavele- S-rarboyiate
{435 myp, 133 pewol} o tetahydrofiean CHOHTO G531, 165 ol ) wes added hifvuns hydvosade
oiopohydiats (391 mg 831 meel)l The machon muvhirs was refoeed for & howrs. 88er cochng
down, e sohrent was eveporated and water {30 nd Y way added o Exsedve the resdue. The pHwas
adrsted 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- 2403 {pmmds-
Ivizninc)itzzrele-Fcarbomdic acd as eht-booes solid M5 AE&G" =320

242 Example 38 Synihesis of methyd $-{pyedin-Foli-2{mrinidin-3-ylamms thacole-
S-ravbonyiste
£ CHOH, Bone. HBy,

243 A sugpesvios of dpymdin- 240 din-J-viaeinothiarole-Scaborybc sexd
B0 my, £.2 smel) m methassl {18 ml} was tveated with cone. sdfame sepd (~88%, ¥ coops). The
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reschon mevhre was refuxed for 4 davs. Afer copling down, the solvent was evapoeated sad water
20 mL} war added. The oH was adusted to § by sat sodiom brahoaste and e pEvhoe was
axtvacted with dehlosenetiane 38 mi. x 4. The combmwed cogawme laver was doed over snbrdesss
sodues bl and then svaporated to aford 36 mp of methy! S{pyridin- 2li-2{pvrumddin. 3-
yisnsnoifsasole- Foabonpdse o white selid. H AR (500 205 TRES0EY 5 1387 (&, 1H N,
=338 1§ &ﬁw‘! T8 J=T3H: IH R T8dJ
THe, 'iﬁ, f_ﬁ“ TG J=V 8 B, 1H, €L, 387 5, 30, OCH)

Exsmple 3% Sywthesss of tert-buirl I-fet-butriipmnedin-2- (e i-d-{pyridin-
RN E&xazmle-"ﬂmmbam'me

4N & mavhee of S{mmdine-250-2 S protmsdin-3-vlanane iseale-S-carbomadie ansd {38
L8] e} and 11-S-tet-butoxye- N N -dimeindmethanamne (130 pL, (L3 mowell is tolvene 2
miL} was beated to reflux for 24 howes, Affer contng dows, B was guesched with watey (30 ml} and
exfvacted with dclommethane {1 ml x 3} The combined organse layer was dued over sodnss
zulte, concentates, and then puified by preparafive TLEC {eilnd aretale theome =3 T
afoeded 12 mg of ferbbep ?-;--{ﬁmﬁf—kﬁwl*@swmﬁm-;.—:asi}mm}di#{@rgnm—yyxgh&me-}-
carboayiate & white solid. “HMME {’if\li i DRSO 5881 {a, J=48 Hz 31 CHLO,. T8 e
J=T8 L5 1H CH ), 7678 J=T8Hs I Lﬁm} FA-I38 o IR CH L TR G T=43
He 1H, {Rﬂ} 1556, 8, E{‘C‘i G 1305 8L {gﬁf’ﬁ\} AR AR =410

f“‘“mz;ﬁ & R &

H
5 E@:}; 137 & Ak i OHAOH, 60, seaesbte ﬂ;@l ““N\m l&ww
- o R HOHT S0, el R
Wt\ﬂ 5 Hollo o= ~RO
Bl4T] & 3 seded twbe, ® swpemsion of efind ${pmde Yl -{pmumdie X-

yienuvoe ihesmole-S-caboondate {16 mg, 503 mg) . TR HH; solubion m swthannd {5 mi} was heated

51
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e 80 °C iy 7 daos. The selvest was evaporaied and Hhe resduie was washed with effnd acetale o is
sarvded e methanod, fpested wath M HOY i doxape {03 sl} and
hexted fo vellux. The sobvent was ressoved by evaporation and the oade F&m’i&tﬁ was wathed with

gve the pawe omide. B s o
byl scetate to mve 17 mg of dfmmdn-da -2 {prasse-3vlamne itissde-Searbovamide 5o
lghtyellow sl H MR (3 60 MHz, CD,0D): 5853889 m, I, CHL), 871863 (m. 3 (L)
Bk F=88 e, IH {HO T & =51 He, IH CH MS M =388
[H348] Example 61 Sypthests  of  Nomethnpd-d-{pwide- 313 -{proimidin-3-
gxiamsxm\tﬁ;miewﬁ-ﬁmﬁmzmd&
LAY FNG £

[}
]
I
|
‘ 1} RO, NS, TWE, TR0 T o
e, _§\\_ B ' - ow ) Yeww ! =
' !
5 |
:
1

/

i‘

.i
B,
WS

o, I,
% "T’

X

% ]
N N -
ix ™
@y

48] A resction smvtwe of d{muidin-3al-Ipyriesdien- Y vlensnaithiamale-Scarbmode
aved {60 mg, 8.2 mened), mstbylacuny bydweblorsde {37 mp, 4 romel}, benrotnarsle-i-yl-ouy-dris-
{demethnTunmnel-phosphomms hesaflnovophosphate (BOP, 321 we, {5 panel), Miethylnsige {83
sl &8 oweol) in denethyormansds {3 mi) in 3 sealed fube was hedted $o 75 0 for 24 bowrs. Then
# was goenched wath woter {30 w:l), £Yered znd washed wath water. The sobd was suspended
weihaaol {2 ml) sod feated malh & M B & doxase 806 =i B was heated to reffux, and ten
evapmraied to semove sohvent The resulting sclid was washed woth byl acelste and dued under
vacusm o give & my of the Nomethd-d-{pimdin-Iadi-2<pyroosdin-2-vlnmeiusrole-3-

carboransde brdrochloide ax Hebt-vellow solis 'H NME (300 3, DRSO 5 585 i 1H
L 870 ] J=48 He, 3, CHG 38830 {m 3, OH), TR w18 O 71 o 18

CH 285 6 O3H, NCH). MS ME =313
RS Y E&mk £ Swmthens  of  Nhenml-{pwndeS-w-I{pymomdin -

S O vt el &\{ ‘%
S

&
RS

vimouneharele-Scabon

13 BT, NEL, DME, 78
HaTEn o ————

N k kd !
N N

B3] & reschon nuvhee of -mnidin- 20 2dpminudin- davuncifiarale-S-onbondic
Aavid 80 mp $7 peell, benodaoene (3 mp 4 ool tessobascle-ldoorims-
53
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{dimetindamine - phosphonrms bexaRacrophesphste (BOP, 199 me, 044 mmoll, rethviamme {§3
#l, 8 conel) = dimethyWormanede (18 ml} was stuved for § days. Then 8 was quenched with
watey 30 ml} Sheed snd wahed wuh wmte The solid ws suspesded am
sethanelidichlnromethons {45 and fhen E¥erad. The Sldate wer concentizted fo ghve M v ol the
snde 3y off whate wobid m 31956 yielMd. 8w of the sbhove susds was sspanded o wethanst {1 wl}
snd freated wath 4 M D i doccane (B3 wl} N was heated to reflex, and thes evaporated $o nanove
sobvent. The reculting solid was washed with efind acetate and dried under vacwmes o mve ¥ mE M
bensyl-ddpwmdin- =0 Jdpvwundin-Sadamiceiuarole-Femboramide  bedtockionde s an off
white zobid “H NMR (380 Mz, DMSOY 5 1229 (b, 1H BEN, 1309 (he, 1H DD, 87144 F=

S5 He, 28 NG S0 &6, IH CH L S W J=04 B, 1R CH), 809 4 F=T53 B IH, CH
TH o, FHLCHG, T3T-T38 g, SH CHLE Tl ¢, 1B CHG A2 =43 e 1, &CHN
RS B =38%

f25I] Example $% Syobess of the MIX deswanve, 4800004 dminoptendin-§-
yimethyhimety souneibenrsmided-1, 31 -diomo-1-{4-{pmdin- 2 -3
fhiazel-SaTi-5 5,11 141 Tpents oxa-d NWi-dasspentarasss-3 5 -oir aod i-nfucsoscstsie
e ~
i 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 TS, SHyOR,
ﬁ“‘l“'&wf“mﬁ?m\* e g
<

3 ?ﬁ-

H H ﬁ\
M _‘.-\»\.w*\- L N Ckk_,am. e
o \3 * ETES

NAEET '-3—*5’1 BRIV j

253 I & sesled fube 3 rescton mvhwe of S{pymdin-Idi-2-Gpewieadin 3
yimunoifesrcle-Scabopbe acd 8§ me 837 cwunl) teebbund  amwms- IR0 4
deaswnopherdin-&-vhimethel {mﬁ%f&m&m.mﬁm—i a3 8 R 13 pentnowa-18-
azatriessan-3-sate QFTNRT0 B FEMNH,, 170 o, 827 puncl}, bensotiascle-1-d-omy-tis-
{dumethylamunci-phosphonros. bexafoorophosphate BUOP, 186 me, 833 smel}, netvlenme {35
sl 8.4 mowd) = SwethylSromoads 2 L) was heated to 6070 for 48 howrn, Affer coolnr o room

53
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femmperatire, it was guenched with water {30 ml), Slered and washed wath water. The sebd was
deied, and then swrpended tn 3 mixtwe of dichlvromethane nd methaned (&4 0 wal} ¥ was Slered
and the Slvde was coucentated to gve the pure svtbaltyl exber, which was bested wuth
daehboresethane {10 ml), Rollowed by addihen of fleornecete acd 2 ml) The mivhoe was
stuzed 2t rocor femperstive for M bowes sad eveporated to omes 388wy of MAEEAE-
snsnoptendin-S-rlimetyTi{metnismme frencmmeda-1, 2 E-drose-1-{ - {pymdn-2 -2

{rrrmadin- 3-viammne thias 35975 8.11.34 1 T-pents -%ﬂ@-ﬂﬁﬁﬂiﬁﬁ%&‘@i&ﬂ?zﬁ-&& anid &
Ccolid H OMAME 00 M0 OO S8R S48 He 1N
CHG 5885 T SH CHG TR J=T8He IH R PO =83 IHCHES T W
J=80H M RiTH4 /=48R IHCH 8 E I=87He 3 CHH 485§, 3K,
T 455 M 1K CH), 370342 {m, MEHY 321 30 NUED 238307 fm 4H MS
%N = 103

254] Example &4 Syottess of the Biotn denative, M08 oo 35038 45 6802
oxchexshwdre-] H-tlenol3 4-dhoadarol-dvF-3 R 1215 38 2 34 27 nosaons-30-
mgﬂsmﬂmmm S {pvendin- 3o b2 (s pdin- 2oy lenaithiasele-Seaboxanude

Ffumrcacetaie s rovn-saddid

Ly
w‘g"" e“ )

N, W
‘ ' :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 buwhwe of 4—@%@1{3&&-&?&3-{9&1@{3&—3-
yiamuneifsscle-Fcabonbe aod 30 mp, 8] ool NO3%smme-3 6313151831 24 37
popsersmrnseei - U ARG A5 6B oohenz  bvdie-1H S} 4 dimsdessl-dvDipestasannds
{Brotin(FEi= - NH;, 68 mg, 8] mewl}, bencomansde- I-vi-cor-ins-{dunethyiamsne i phesphonnen
hevsfuoropbosphate (BOF, &6 mp 01 moell Seoicdemse @8 pl, 02 ownoll @
dimethyiformemede {3 mi} was beated to 80 °C Soo 48 houss. After vooling to mom temperatuge, o
was guenched wath water {30 i} and sxbacted with dicloromethase (30 mi. x 4% The combined
srparie Saver was doed over socuss mMhte, copcentvated, and then porified by prepavabive TRO 2 M

5]
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¥, m wethanad @ dchbimomethage = § 1 95) to afferd 49 mg of W-{3 oo 35403545 8aR-2-
orchexahrdre- L -thiensl? 4 Shnadesalb i3 8 8 12 15 1821 3 M ponaoxa-3
argpentehnacon--prvadin-2 ad 3 {pae sudim-Yvlenunsitversle-Serhoramde av wiste sobd
HNR O0 M CDODY S8 T o, IH CHOL BE1 4 F=9 8 He, B O S48 F=80
He S CH) T8O I=T 8 e 18 CHG T8, IR N, T8 J=5 T8, I CH L TR
F=48Hs 1H OR) $88488 (o 18 CH 438425 o 1K, CH), 38349 e S8 318312
{m PHE, CHE 288 dd F=108 54 e BHOHL 28 | J=100He 1H OH) 33010 (i 33,
D153 {m oFD, L8137 (o, 3D NS A" = 9886,
{8258} Exonple §5: Syuthessn of 3-FBromw-3-oxe-Fpraudin-2-yi-propiosshtie hydrohronude
e Mgy B HSF

s

A
{B25T] Browuwe {4 ml O 8 pexel, | 2g) vy added deopunse o 2 soluhos of F-one-3-pyrdine-
Jdomoatle {117 mip, 0.8 mwed, T egl snCHTT: {F nd) ot 85 € Then the reschon mixhos was
haated fo 00 for Thowr and T8°C for another hove. The reaciios voxtre was evaporated fo remove
the sohvemty and the orude product wes need drectly for next shep.
[E258] Exangple & Hetes of Pomdm-dol-ddpywmeudie-J-viseunol-Suasels-3-
carbomtriie:

.yt""\,

ey & H
* - e M, -~ BN e §
A (TY == |
R A BOR S

288 3-Brome-I-gne-3-myrsdee-2-vl-peopuorsinle h&%&m&e {5 mg, 83 mawedl, I-
fprmnedim- 2-e) theeeses £0.8 e} and refindsssne (0853 nd, & mewd. 15 sg) wore nexed fogether
= efianed 5 nf) wnder avpon and refluoed for 1 b, Sfer cooling fo rocns Semperature, the reaction:
was guesched with waber {18 mb) and then sxivacted wath 2 3 to | oevhoe of methonel and setindene
chlormde (123 45 mi x3) The comhioed crganie phase was evapossd
obtuned by colunw chromstographe, M5 M+ =381

55
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8268 The peesent invention alse relstes fo conposttions o fcondebors wheek comprise the
suhstiwted apwnethiarddes secording to the present invention.  In pecernd, the compesitons of the
peesent mvenhios compnse an efechve saeunt of one o movs sedeited anvnothiareles and sals
thersof srosnding fo the present mvention whach e effechve S moviding frestwend o eventing
dizseser thet swolve vrsgddated coll grosvth: snd ooe oy wors excipents The compostions of the
mesent wneahng abee coomprse aneffective sownd of ooe o e sbsinded aoscottasecles and
salts theveof sccovding to the prevent mvention whick sre effective for realing o preventing disesses
fhat tmvote tofection with 2 hepatifis vomss; and owe or more exciptents.

261} For the paposes of the presest wvention Se enn “excipent™ sud “carmig™
are wsed pderchansestly femushont the desenphion of the present myvenhon nd sad lemms
wre defined bersm ax, “mpredients whach are weed i the prachee of foomukime & safe and

effective phammsesntical compositon.”™

[B283] The Soowlabr vl uoderstend et sopdent ave wied :
debvermne 3 safs, sk, ad Beebons rdarmmmretieal, serving mot sody 35 part of B el veducle
for delmesy bt abo 3 3 rosemy oy aclsevmng efeclve shonuplion Wy the ronrpient of the ol
migediend. An svcrprent miay 87 2 role 5y wopds aod Swect 25 bemip s ment Eller, o an exverpient ay
wed heretn may be pat of 3 pH shlubmng system oo costmr fo mwre delfvery of the meredients
safely to the stomsch. The foomvalator can also foke advantage of the fHct the conpoumds of the
present wventios have spyoved cellle pobeney, phunseokinefic properhies, as well as mpeeved
oval oavalabeldy

[3263] The present teachi

Es slso provade pharmscentical compositions thet chale
& leax ome compowund described herein and one of more phanmsceunheally acceptable
carmers, excipients, of dilvents. Exssmaples of such camers are wel koewn te these shalled m
the art md can be peepered @ accondance with sccepiable phanmarentics]l mocedizes, such
s%, for example, those descubed in Rendugion’s Phomscendiodd Scfenows, 1Hih editon, od.
Alfonose R Gennare, Mack Pubilish
of which ¢ moogporated by reference besemn for all pupeses.  As used hereln

g Company, Esston, PA (1985), e enbive disclosmure

“phormscestically  sccepiable” mfers fo 3 substence Gt B osoceplable for o we o m
phaonsesubics] sppliicaions from 3 temcnlogest perspechve and does not sdversely mieract

&
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with the active mevedient  Accordingly, phamsaceunieally scoeptable camery are those that
sre compatible with the other meredienis m the formulsbon and sre Yiologiosily scceplshle.
Supplecentary achive mpedients can abe be mcompomted nle the pharmscenticsd

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

paversterally, nest or v combinsfion with conventions phar

weeutical carmers.  Applicadle
solud cormery can melude oue or mors subslances wiseh com slse sob a8 Bavormy sgentx,
lubncsnts, sclubhoers, sovpending sgents, Bllers, shdests, compression swds, Wmders o
teblet-disintegrating sgems, or encopeniating materials. The compoumds can be Rumwlated i
conventtons] manner, S exomple, iy 3 mooner sty fo thet wsed Tor dnown ant-cascey

agents. The compotridy can also be formmidated wm convenitons! manner, for example, m 8

manner similyr to thet wsed for knows aofiovicel spents. Ol Sommlstions conteining @
compored disclesed herein can comprite any conventonadly wed oml fon wmeheding
fablets, capsules, bueral fonns, woches, boenges and ol Iupads, swepensions o solubans.
In powders, the camer can be 2 Suely divded sobd, vluch © m sdrowwhwe with & 8nely
dinded compownd. o tablely, 8 conpound disclosed heretn cam be max

4 with a camer
having the pecessary compression properties i sulable propections and compacted i the
shape snd size desired. The powders and Sabdets can oontess wp o 09 %5 of the ownpoumd.

26N Capoules can contun nuxhwes of coe of mare corupenmd(s) disclosed berem
with mert #8er{s) andior difoen¥z} such a5 phannsceunbically sccepisble starches fo g, com,
potato o taptocs slerch), supwm, schificia]l sweelening sgents, powdersd celluloses {2 g,
crstadime and nucrocrysialline cellaloses), Sowrs, peloting, gvens, and the hke

U266 Useld toblel Sormadotions can be made by conventionsd compressiony, woet
sramiation of dry pranuistion metheds and uwilize pharmsceutically accepteble dilwents,
tanding apents, hwbocants, dissdegra ifang apents (mchuding sfactants),
suepending or staluhizme apeats, moluding, bt not hogted o, rospmesnon stearate, steanic

acid, sodis s sulfaie, fede, sopams, lactose, deximn starch, pelsting cellulose, mwethnd
celhdose, nmucrecrystalline  celhdese, sy caurbosympethyd cebluloss,

¥ swrfave i

5F
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carboxymethylcelivlose codenma, polyvimdpyrolidice, slgmwe sod, soscws g, zamthas
sy, sodingn cirste, complex silicstes, calermm corhonale, glveime, soorese, sorbifed
dhralowen phesphate, calonrn sulfsle, bctose, bando, soanmited, soduue chlonde. low melios

s

waxes, and jon exchange resmt.  Surfrer modifung spenbs molnde nopgosee snd ansomie
surfsee modifinng apents. Representafive sxamples of surfhee modifiong agents meohade, but
are motb botted to, podozsmer 138 bensslhbomum chlomde, celonmn stesrate, cetosteard
alohal, celomecregs] envdabong wax, soriuian esters, colindat sbicon dinsade, phosphaies,
sodnmn dodecylsalfnte, monppesion  shosmgsn  sificste, snd  inethoclamine,
an can wilize stwderd delay or Sow-selesse fonmulstions fo aler the
sk The cond formudation can slse consist of administening &

formmalations he
sheorplion of the compon

corapormd disciosed et mowater o Bt puce, rontaneng sppropnste solviuloers o

ermyisifiers as needed.

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

syrups, alivers, snd for mhaled delivery. A compowsd of the present feschings can be
drsolved o suspended im a2 pheomscsubieally sccepheide Boud camer such a3 waler, an
crgamc solvent, or 3 ouxtwe of both, or 3 pharmacentically scoeptable mils or fnts. The

bBgud camer can contun other amteble phamsscenbion] addifives soch &8 sodubshie

erovisafiers, baffers, preservabves, sweelemers, Unveemg speads, sispending  sgeafs,
theckenme agenty, codors, viscossly regulstors, siabolizers, and como-regulstors. Examples of
hgpud camers for orsl sod perenters! adoumssiriion imehade, it are oot Unsted fo, water
{partiowdady condnining sdditives ss descmibed bewein, g, vellaiose destvatives such as s
sodnen coboaymethdl cellidose solubond, shobols (cloding meoncledue alochols amd
polyhydric deohiols, 2.2, ghvools) and they derivatives, and als {e.g., factionsted cocoma
ol and arsclos i), For parentersl adnurnsstrabion, the camer can be an oily ester such as

ety cleale sud wogeopy! onmetale. Membe hgwid comen wve weed o xende ligud form

conpestiions for paeniersl adhnurestraion.  The lupeed camer for pressurized commpoxthons
can be halogenated hvdrocarbon or other phamacetioally scceptable propeliants.



WO 2013/052613 PCT/US2012/058674

18] DLigud phermacenticdl compostiions, whel sre stende  solwbions o
shired by, Sor examopde, siveesusendsr, mbrspesione or subostzneons
stered sowavenously. Compesibons for sl

suspensions, c3n be w

sgechon  Sterile soluboms can alse be sdow
adrsnistration oan be i entber Bgwd or sobd fom

[5268] Prefershly the phermarventical composition fs in unit dossge fomm, for
exaniple, ss Gablets, copsdes powsders, solubens, spentions, eomduions, gramdes, o
supposiiones.  In such fom e phenpaceniical compostiton can be sub-drvded = wmd
doseds} contwinasg sppropriste guanbities of the compound.  The wnt dosage formes can be
packaged compositions, for example, packefed powders, vislks, anpondes, prefilled syringes
o sachets contapung bowds, Alematvely, the wut dossge forms can be 3 copesude or Wbl
stself or 1t owm be the appropnale munber of sny such composthons m package forme Such
wwd o sbowt MU meky of
» doses. Such doses cam be

it dosage form can comtsin froms abost 1 mgkg of compo

compored, and caw be mven i 2 smgle dose o I hwo oF B
abonustersd |moany monter wefd m deecing e compomiis) B e seopent’s
boodsresre, wrlnding omlly, v muplends, peremterally {moludimg  mirnvenous,
inirapeniones) and subcuwisneows myections), recially, vegmally, and fraosdemmatly.

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

pr disceder, i IS U
comaporad withzed, e ronde of sdomstrabon, snd seventy of the condiSon being treated, as
well 23 the varsous phywics] faectors related to the mdnadust bemg rested  In therapeutic
sppdicstions, & conpotusd of the preset feachings oan be prowvided fo & pobient slready

tood that sn effechve dosage o vy dependinyg npon the pahonlar

N

suffermng Tom a disense I an amom sudBoent fo cuse or at less! pantially ameliorate the
mplications. The dosage fo be weed in the treatment of &
g physician., The

v corsdition sud de siste as well o the size, sge and

syniprhoms of the disease and it oo
specific indivedual typeeaiiy moust be subjectvely determumed by the attendis
vanables Svedved mclude e specif
response patlen of the pahent.

171 In somce cases ©f may be demrable to adnsmster 3 compound direcily 1o the
srweys of e potient, sung devices such as, bud oot loudted fo, metered dose imhaders,

53
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bregth-cperaied mbafers, mudtdose doppowder mbalers, pumps, sqeeeze-aciusied nebulized

spray dispensers, sesosol dispensers, and seroso nebulizers. For sdoemrstration by i
or sdrsbromcinal inbalshon, the compounds of the present eachngs con be formulated mio 3
Supud commposthon, & sobhid compostiion, of au serosal cotspostiton. The hugnd conpesthos
can immchede. by way of dlusiralion, ope o more compounds of the present feachings
dissolved, partially dissolved, or suspended m oue or more phamneceutically scceplable

sobvents and can be almnedered by, for esnmople, & plenp or 2 squeere-achted pebulized

spyay despenser.  The solvents can be, for example, tsotomic saline or becleriostatic water,
The solid composibon can be, by way of Slustration, & poswder preparaiion including one of
 teachings mtervained with Inchose or other inert powdess that

muere oomnpounds of e presey
are socepiahle Sor intrabroachsal wee, sud can be adovnisterad by, for exanyple, wn senmol
drspenser of & device that bresks or panchres 3 caposde emoasing the selid composttion and
delivers the solid componition for snhalattion.  The sevesol compostbon can inchude, by way
co-sodvents, mnd oan be admerssterad by, for example, & metered device. The propeSants can
be 3 chiorofvorocarbon (CRCY, 3 hydrefluorcaikape (HFAY, or other propeliants that swe
physialogically and eowrompentally acceptalle.

2T Compounds descobed hesen can be adoum
wivapentoseaily.  Solubtons 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 puxed wath 2
sirfrctant such a3 hvdwosyl-propylecelldose.  Dispersions can slse be prepared in glycendd,
Heauid polyethyiene glyeals, and mixtoes thersef in oifls. Tnder onfinery conditices of
siorage and wee, these preparstions hpically confasn & presensitve to mlubil e growth of
INCTOOT SRS,

AT The pharrasceuntinal forms swinble fiv mjechon o mclude glenle agueous

solutions or dipersions and stenile powders for the extemporarenss preparation of stende
mpectable solehons or dispersions. In some embodiment, the form can stenle snd %
viscosify permuls ® fo fDow dwough & symege  The from prefembly 1 stable under the

&0
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condifions of manufctre and storsge and can be preserved spained the contwronaisng aches

of mucroorgusans such as bectems and Swmg. The cumer cam be 3 salvent op dispersion

diun costumng. for example, water, ethaned, polyel {a g, ghyveral, propylene glveo] and
fugud podvethvlene ghyeoll, sutable nuxhues Beveof, and vepeiohle atls.

B174] Compomnds descrbed herein can be admimstered wamsdermally, is,
adramsterad acroes the surfizce of the body and the moer lnsgs of bodily passages incheding
epathelisl and nwcosel teses. Sweh sdnuaishation can be cxmted ot wsing the compounds
of the present deackings mcluding phermscentically scceptable salts, hvdrstes, or eglers
thereof, & lotions, creamus, fosms, patchies, suspencions, solotions, snd suppositonies {rectal

and vagsall

TN Troncdermal ahnowsiraiion can be sccomplished Seough the uwee of &
dermal patch comlummng & compound, sueh &8 & compound disclosed berein. and 3
earrier that can be nent fo the compound, can be non-toxie o the shin. and can allow delivery
of the coapomnd for syaiense shaorption oo e Mood siream vis the shas. The carmer cane

fake sy seonber of forms such a3 creams and cmbments, pastes, gels, and ooclusive devices,
The creams and cintments cen be viscous bgwd or semmsehd emvisions of esther the wlian-
water oo water-in-otl hype. Pattes comprived of alworplive powders disperted im petrolewss o
dropdshic petrolem contrmmng the componad can also be smiae. & vaoely of socheve
&e@&e& can be used fo release the componmd e the blood shexra, such ss & wenu-permueable

AP COVETING & reservodr contummg Se compoimd with or withowt & camer, o @
ey contsinng e compound. Other oochative devices ave kupwm i the bterabhee.

AT Cocopormds descrbed herem o be adnursstered rectally o vamnally m the
ferms of & conventionsl suppository.  Suppesttory formmadabons can be made fom raditional
mstenials, meheding cocos butter, with or withowt e sdditon of waxes fo alter the
suppreitoey's melmy poant, ssd ghyeerm Waler-sodubde supposttory bases, sch s
pobvetilens slvoods of vaniows mplecnlar weights, can abso bewsed.

&1
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277 Liped formmlations or nenocapsules can be wsed o miroducs compotnds of the
present teschungs mte best cells exther & wibs or fv wive.  Lipd Svrondsboss amd

nanpospsules can be prepared by methods Inewn m the art

FITE] To mcresse the effecitveness of compounds of Bie vesent feschangs o oxn be
desirable o combine 3 compound with other sgents effecive i the resioent of the tergst
disease.  For exsngde, other seSve compounds (e ofber sclive mgredients or sgenis)
effectrve m resting the tarpet disesse con be admomsstered with compoumdx of the § ;

teachings. The other sgents can be admindetered at the same time or at different Swoes than

the compounds disclosed berem.

{8278 Compounds of the present teechises can be wefid for the tractment v infubiton of &
retiiosiesd condibon or Sicorde i 3 el v exanple 3 human subpet. The present sachmps
sorordingly. prsade . methody of oeine o whthtse 2 efielomea] oondition & dEsceder by
providing o 3 mamensl @ compound of the present teackings inclding i phamacentinaly sccepiahle

a2t} oy 3 pharmaceshcs!l compostion thet eludes one oF wore compounds of the presesd $eachings

= combinaion o associatton with pharmeesuticslly acceptatle camers. Compoands of the present
teachings oam be advonvbered alre oy i coobinafion wath other fHherapeutiosily offective
componds or therapes for the bestment or sdvbizos of e paftelogeal condibon ar &sordar,
(B8] Mon-boutng exsmples of coopoahony avconiing o the present mrventon edude
Foms about GO0 mp to shout 1800 nie of coe or more acomding to the precent soventicn and cne ov
moe exerpeenty; oo abost §$9 me to about 0 o of one v more substnsted anunoths;

rmales
according $o the presend imvention &304 one oy exopients; and Soos about 0.1 mp o sbout 1 mg
of coe or move suhotiwted aminofivarales scoording fo meesent mventien; and ome of omge

sxensens.

{0181} The following procedwes cam be ukliced m evalusBng and selecting
I as effective for providing bealmsent or [weventing disesses that swvolve
thized m evaluaing aud

wiregulsted oall gowth The fillowmsg provedures cam alse be n
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seleching compounds as effectve for treping or preventing diseases that myvolve mfection
with & hepatifis voms.

Cell cubres s conditions

IR Hub-V cells and denved Hom hepatocellnder corcmoma cells, od wer
donated by Dr. Xuamwvong Lo, (Drexel Uwverstty College of Medicine, Doylestown, PAL
THLE-Y were purchased from Amencas Type Culture Collecticn (Mannsess, VAL FHYXCH
were denaded by B M
and PHSCH hove been tomorialived throngh stable mansfecton of the 5V40 large T antizen
in normsl bepsiocytes, and are thus cell hnes that are sepresenta@ive of normsl hepaiocytes
sather than HOC cells. THLED bave been confinued to not Som tumors in sthymie mice. Al
cell Hnes were aulhwed snd moatmed i PN 00 1 3T0 Huh-T were maintvived i the
cinre medn DMEMTLY Thdbeces’s Modifed Hagle Medvom) wath 1% Fewl bowne
semmn (FRoy, 0 pe'ol pemietiln, 100uetc’ml. sheptomyelm, and Mpepl. soomeci
THLE-Y mal PHICH were mandnived 1v m the culhme medis Broclisd Eputhedinl Growih
Mediz (BEGHM) wath 1% FBS, 10 yg'ml pemcillm, 100 umis'ml shreplommas, with the
folowing additives form the prepackaged kit Bovme pitastery exiract {(BPE) msddin
nhocorhcone, retmote aond, boovdern, fucdothyrocese, spplemented withk § pp'lwd
mnan epdemeal mowth fHoker and ¥ np'md phosphoesthvnelsnane (Lonzs Wallkersnlle
Inc., Walkersville, M

syyuhl Nogucls (University of Teokuba, Barsks, Japeny THLEZ

Testing of subsbinted smunofluarcle snalognes.

2R3 HukV cells were plaled on ®6-well pletes at 28l cells pey well o permut
grow m the presence of compounds of the dsclomwre. Compomnds of the dischonure were
predifuled and raafered to cell plates by antomated higned hendbing Calls were meubated
with compoands of the diclosure for 72 howss, sfer wisch culture grosvth md vishalsty were
assessed by addition of 30 yohml 3-8 3-Dimedind-2-usrolyd)-2 S-diphenyl- M- tetrarolies
bropude (MTT) imeubation for 4 bours &t 37 °C. Solubalizsbos naffer {0,010 HCL, 19%

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

&3
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580 {reference §30 nm). Compound of the disclosure were tested in in Heh?, THLE2
and PRICH, over ssght-pomt diduboss 1 half-log stepe, festme MO0 188 50, 1868 0%
DI66 0.0%, and DO o0 in 0 5% DRSO, with esch conceniration in duplicste walls. The

wean value of the reduction of webslity signs! i the MIT sssay over the duplicate wells was
used fo determine the concentraBion that is oytemie to 30% of the pells (0T, &8 compared to
D80 oudy contral wells {5=8}, wsang curve-Hling analyaes with XESt {IDBS, Samey, TR

Esch compond was tested oo 3 8o T dmees in seporste assay tngds

384 Selechsty of toxinity 18 HOC-denved cells over norme! brer-denved cells 33
wporiant for the
fow tomesty S the whole tumor. The Selectve Index (3} 5o the rabo of Ol i pormaal cells
{THLE? or PHSCH) over the U0 in the Hver cancer denved cells; #ws, the higher the

menber, e lower e potential towiesty 5t sn effiosctons dose.

purposes of developing & therapy that specifically tarpets the cancer with

Tahle ¥ Exesoplary cell wiahelity screerang reqults for commpotnds of the disclosiwe
with Hub- 7 cells, THLE? cells and PHSCH cells
T . C, | PHESCH
EnEy Struchurs (i} (o) | BT o\ | BabT S
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WHAT IS CLAIMED IS:

A compound having formula (I):
ANCN AR
[
RV Swm R

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

2.
o
s

3.

O o o O O J<
R! is selected from: &)k 0/\, 34\0*, 3{\0)1\/\’ ﬁ}'%kOH, and h}%ko

R? is selected from: hydrogen, methyl, isopropyl, tert-butyl, benzyl, and %\/ OH ;

Br
Ar' is selected from a group consisting of phenyl, B e S Z \

OH
N
SN B | =N SN N
| P Z = | — Z
b b b ’and ;

B
CLCL ey, O
Ar” is selected from a group consisting of phenyl, Z¥, N/)\;\, N/)}i, N/)i,

CF3 Cl

>

0O

0]
(6]
The compound according to claim 1 wherein R'is ﬁ'»)k O/\, %\OJ\, 3’1’1\0)]\/\, or

K

The compound according to claim 1 or 2, wherein R? is hydrogen, methyl, isopropyl, tert-

butyl, benzyl, or B AN OH.

72
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N

4. The compound according to any one of claims 1-3, wherein Ar' is phenyl, 7N
OH

Br

SNOONTS SN I/N N N [N
| = l = | = = pZ =

5 ? ? ] ] ) Or .
)
5. The compound according to any one of claims 1-4, wherein Ar? is phenyl, # ,
CF3 Cl
Br N

SN Cl N ~ N X NTX N N NN N
0 (G O G G -

N b N/)}{’ N/)g’ N b kN/ b N/)i’ N)i’ b Or %48 M
6. The compound according to any one of claims 1-5, selected from:

(4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazol-5-yl)methyl acetate;
(4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazol-5-yl)methyl butyrate;

Ethyl 4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylate;

Tert-butyl 4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylate;
Ethyl 2-((4-methylpyrimidin-2-yl)amino)-4-(pyridin-2-yl)thiazole-5-carboxylate;
4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylic acid;

Methyl 4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylate;

or a pharmaceutically acceptable salt thereof.

7. A composition comprising a compound according to any one of claims 1-6, and a carrier.

8. The composition according to claim 7, wherein the carrier is a pharmaceutically

acceptable carrier.

9. The composition according to claim 8, wherein the compound is selected from:
Ethyl 4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylate;
Ethyl 2-((4-methylpyrimidin-2-yl)amino)-4-(pyridin-2-yl)thiazole-5-carboxylate ;
Methyl 4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylate;

and a pharmaceutically acceptable salt thereof.
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10.  Use of an effective amount of a compound according to any one of claims 1-6, or a
hydrate, solvate, or pharmaceutically acceptable salt thereof, in the manufacture of a medicament

for treating a disease associated with infection of the liver with a virus.

11. Use of an effective amount of a compound according to any one of claims 1-6, or a
hydrate, solvate, or pharmaceutically acceptable salt thereof, in the manufacture of a

medicament for treating hepatocellular carcinoma or primary liver cancer.

12.  The use according to claim 10 or claim 11, wherein the compound is selected from:
(4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazol-5-yl)methyl acetate;
(4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazol-5-yl)methyl butyrate;

Ethyl 4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylate;

Tert-butyl 4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylate;
Ethyl 2-((4-methylpyrimidin-2-yl)amino)-4-(pyridin-2-yl)thiazole-5-carboxylate;
4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylic acid;

Methyl 4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylate;

and a pharmaceutically acceptable salt thereof.

13.  The use according to claim 12, wherein the compound is selected from:
Ethyl 4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylate;
Ethyl 2-((4-methylpyrimidin-2-yl)amino)-4-(pyridin-2-yl)thiazole-5-carboxylate;
Methyl 4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylate;

and a pharmaceutically acceptable salt thereof.

14. The use according to any one of claims 10, 12 or 13, wherein the virus is a hepatitis
virus.
15.  The use according to claim 14, wherein the hepatitis virus is selected from: hepatitis A

virus; hepatitis B virus; hepatitis C virus; hepatitis D virus; and hepatitis E virus.
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16.  The use according to any one of claims 10, 12 or 13, wherein the virus is any virus

infecting the liver.
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