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prophyl axi s and treatnent of angi ogenesi s-nedi at ed
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Published PCT application WO 00/27819 (Schering) discloses certain anthranilic
acid amides for treatment of diseases that are triggered by angiogenesis. Published PCT
application WO 02/090352 (Schering) relates to selective anthranilamide pyridine amides
as inhibitors of VEGFR-2 and VEGFR-3. Published PCT application WO 01/81311
(Schering) relates to substituted benzoic acid amides and use thereof for the inhibition of

angiogenesis.
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di scl oses benzam de derivatives and their use as

vasopressin antagoni sts. The present invention

relates to a conpound of fornmula (I) O S NA <\ HN

Nlr_lo uﬂﬁﬁ?}: Olgféa:ﬁgl esHa§ ! %gmé%he;é' Lﬂh@ltogs Eg\%l 8§ gx@&k%ﬁ&hﬂ% series of
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Biochimica et Biophysica Acta, 1697, 17-27 (2004).

EP-B-832 061 discloses benzamide derivatives and their use as vasopressin

antagonists.

The present invention relates to a compound of formula (I)

wherein
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2 R1-
Rl1-5 R1-3 ORl-6 * N R1-3 R13 and N-SO2 R1-7
wWRleB9asBerein R1-2 is selected fromthe groupCT/US2006/006436
consisting of H, (Cl-C4)alkyl, wherein said
(Cl-C4)al kyl can be substituted with 0, 1, or 2
a’“dgr oups i ndependently sel ected from hydroxy,
- C4) al kyl ami no, (Cl-C4)acyloxy, (Cl-C4)al koxy,
@ 3 WD 2006/ 096338 PCT/ US2006/ 006436 ( C2- C4) al koxy
S /tcﬁﬁ,ed with 0,1 or 2 (Cl1-C4)al koxy groups,

hal ogen, O *-Nj~ RIl- 3 O'R1-4 * ANRL-3 *
_N

*

XisCHorN;

R! is selected from the group consisting of

wherein
R'? is selected from the group consisting of

H,

(Ci-Cyp)alkyl,
wherein said (C;-Cy)alkyl can be substituted with 0, 1, or 2
groups independently selected from
hydroxy,
(C;-Cy)alkylamino,
(C-Cyacyloxy,
(C;-Cyalkoxy, and



5- or 6-nenbered heteroaryl, and phenyl substituted
wth 0, 1, or 2 groups independently selected from
w0 bwegessp consi sting of (Cl-C4)al kyl, hal o, nPCTUS2006/006436
(A -C4)al koxy and cyano, and wherein said
(C1-C4)alkyl is independently optionally substituted
with F up to the p@hiCoadkaxy sbetitpteRwigh 0,8 ob2¢€;-Cs)alkoxy
(C1-C4)alkyl; R1-4, Rl-s and R1"6 are selected from
the group consisting of 8°FPSi ndan-5-yl, phenyl

substituted widy dmebe@l héteffapylPs | ndependent |y
selected fromthe group consisting of (d-C4)al kyl,

hal 0, nitro, agdCl-C4)al koxy and cyano, 5- or
et 0 b T T o P 8
nitro, (Cl-C4)al kftbm th‘@grbﬁif)] Bosdtig (OE(C Cé)yaligy halo$ nitro,
optionally substituted with 0, 1, or 2 groups
sel ected from (0 CSadkeayaandiyang,C1- C4) acyl oxy,
(Cl- 4) al koxy nd (C2-C4)al koxy substituted with up
to 0, 1 or 2 1-C4) al koxy groups, (C3-C6)cycl oal kyl
substi tut ed wwhdreinGall (h-C)gdkydupsidsgdndett®doptionally substituted
(CL-Chalkyl, (C1- 0 ¥ it ¥he parfiloro 1800 halo. 4
R is H or (C;-Cy)alkyl;
R'™ R'™ and R" are selected from the group consisting of
H,
indan-5-yl,
phenyl substituted with 0, 1, or 2 groups independently selected
from the group consisting of (C;-Cy)alkyl, halo, nitro,
(C1~Cy)alkoxy and cyano,
5- or 6-membered heteroaryl substituted with 0,1 or 2 groups
| selected from the group consisting of
cyano,
halo,
nitro,
(Ci-Cyalkyl,
wherein said (C;-Cy)alkyl is optionally substituted
with 0, 1, or 2 groups selected from
(Ci-Cpalkylamino,
(Ci-Cy)acyloxy,
(Ci-Cy)alkoxy,
and
(Co-Cy)alkoxy substituted with up to 0, 1 or 2 (C;-Cy)alkoxy
groups,
(Cs~-Ce)cycloalkyl substituted with 0,1 or 2 groups selected from

(Ci-Cyalkyl, (C(-Cy)alkoxy, cyano, and halo,
4



WD 2006/ 096338 PCT/ US2006/ 006436 and (Cl- Co6) al kyl ,

wherein said (Cl-C6)al kyl is independently substituted
wWowak/0®%388 1 group selected fromthe group coPGI/BE5100006436

of NH2, (Cl-C4)alkoxy, (C2-C4)alkoxy independently

substituted with 0,1, 2 or 3 (Cl-C4)al koxy and OH

groups, and |aﬁ‘élependent |y optionally substituted with

fluorine up g 9 k&?rfl uoro | evel, carboxyl,
(Cl1l- 4) al koxy ar bo * (C1-4)al kyl ani no,

am nocar bonyl whefefa %@éﬂ 1aCé<)§tl|k$1Ji|s fimiepbndeptl Bytistituted with O or 1
substituted with 0, 1, or rou s 1 ndependent |

sel ected fromthe §‘r°6‘8p§e]€6§%§ &l@gbqup(cea}smwfﬁw

hal o, nitro, (Cl- | koxy and cyano, 5- or _meimber ed
het er oar yl mdependenfly substituted W|th O 1, 2 or

3 groups sel ected fCoG)tlltexygr oup consi sting of

(CLl-C4)al kyl, (C1- a itro
and heterocyclyl ﬁ’d@ﬁéﬁfﬂ%ﬁﬂ%&?ﬁ%ﬁ& %‘ﬁ’@fét&}t iV o, 1,
2 or 3 groups selectedofir og}the,-af, ﬁ%xggm@;g@g s‘of
(Ad-C4)alkyl, (Cl-C4)al koxy cyano, and” hal o, %
wherein said (Cl-C6)al k§#d i s i ndependent |y subst ituted

with 0, 1 or 2 CHor hﬁllldgpcglrderliwy Optlonglly substituted with fluorine up
to the perfluoro level,
carboxyl,
(Ci-Cyalkoxycarbonyl
(C1-Cyalkylamino,
aminocarbonyl,
(Ci-Cy)alkylsulfonyl,
phenyl substituted with 0, 1, or 2 groups independently
selected from the group consisting of (C;-Cy)alkyl,
halo, nitro, (C;-Cy)alkoxy and cyano,
5- or 6-membered heteroaryl independently substituted with
0, 1, 2 or 3 groups selected from the group consisting
of (C1-Cy)alkyl, (C;-Cy)alkoxy, cyano, halo, and
nitro
and
heterocyclyl independently substituted with 0, 1, 2 or 3
groups selected from the group consisting of
(C1-Cyalkyl, (C;-Cy)alkoxy, cyano, and halo,
and
wherein said (C;-Ce)alky! is independently substituted with 0, 1 or 2
OH or halo groups,
and
wherein said (C;-Cg)alky! is independently optionally substituted

with F up to the perfluoro level;
5



wherein said (Cl-C6)al kyl is independently optionally

substituted with F up to the perfluoro level; 5 WO
wWQD6HIB8B38 PCT/ US2006/ 006436 and R1"3 and RPCHUS2006/006436

R1"3 and R1"5, and R1"3 and R "6, when attached to the

same nitrogen atom may form together with the N

atomto @i ch they are attached, a 5- or 6-menbered

sat ur at egdi-het epocyaki ¢ Lip I3 def

pyrrolid nyflr}({sﬁnréholafl%[}l %Pﬁﬁn%rﬁégol |‘£’11§%H aatltﬁl ed to the same

pi perizi nyl opjulogaiahtosh, siakFbink,ud@ahe@ Wit the Natom to which they

(A-C)alkyl, RL"7 is independently selected fromthe

group consi st MEgitaghed ©f- @Hmerppred sparFaphhaigrogyclic ring

(CA-CA4)al kyl | ' AV . .

sel ect ed fron$§%%£g$%%g&§§ggﬁgﬁgﬁ>lg%m9tﬂﬁoﬁ&ﬂﬁﬁﬁnﬂ¢md

(C - C4) al kyl apipearizinyl@pticAglhcsubetityited o OV wikh) (&) K )akyl,

and (C2-C4)al koxy substituted with 0, 1 or 2

(Cl-C4)al koxy groups; or a pharnmaceutically acceptable

sal t t NeReOfs.indendAUFREILABA BbAANE BlHpRSnliting of

phar maceuti cal conpositions which Conprise a~ conpound

of Formul a (IJ§CeSya&yi,ned above plus a

pharmaceutical ly accept abl ier.. ln.addition, . th
i nvention rel ates ngelguhsé‘lcﬁgg‘a(]éf;)alﬁdéﬁ?‘i‘]?‘?&ag%dn‘ggﬁ6’ 1 or Z groups
conprising adm nisteri ngﬂéc@e@fr@[ﬁk@m@%@é)aomgWer eof
an effective anmount of a conpound o ormula (1) as
defi ned above. Phar mace(ftireaplkylagée®pt abl e sal ts of

t he compounds (1) incluge Agj dition salts of

m neral acids, carboxyl f&é g@%wg% hd sul phoni c aci ds,
for exanple salts of hy@reChhlkoxyg acid, hydrobronmc
aci d, sul phuric acid, phosphoric acid, '

met hanesul phoni c acid, #%hanesul phonic acid,

tol uenesul phoni ¢ aci d, RebzsNRsH AMRRufeddFHIdo, 1 or2
napht hal enedi sul phoni ¢ acid, acetic acid, propionic
acid, lactic acid, tartaric €air@yallvexy groaps;d, citric

or £Samal MBI aBE e Tt flefoofiC! d @nd  benzoic acid.

The invention also relates to pharmaceutical compositions which comprise a

compound of Formula (I) as defined above plus a pharmaceutically acceptable carrier.
In addition, the invention relates to a method of treating cancer comprising
administering to a subject in need thereof an effective amount of a compound of Formula

(I) as defined above.

Pharmaceutically acceptable salts of the compounds (I) include acid addition salts of

mineral acids, carboxylic acids and sulphonic acids, for example salts of hydrochloric acid,
hydrobromic acid, sulphuric acid, phosphoric acid, methanesulphonic acid, ethanesulphonic
acid, toluenesulphonic acid, benzenesulphonic acid, naphthalenedisulphonic acid, acetic acid,
propionic acid, lactic acid, tartaric acid, malic acid, citric acid, fumaric acid, maleic acid and

benzoic acid.



6 WD 2006/ 096338 PCT/ US2006/ 006436 Phar maceutically
acceptabl e salts of the conpounds (1) also include

W@ 2006996388 cust omary bases, such as for exanpl eP@mtisS2006/006436
preferably alkali netal salts (for exanple sodium and
potassiumsalts, alkaline earth netal salts sfor
ex aRpirmacalticilihacaentabia splie of thecempeends (Balso isgtg of

e RSB B 0 B LB bt
andiyoRdssiaaialts, alkaNhdt i enetdlisgltsh¥drarhmple chlcphhytdanhgiesium salts)

et hyl di i so- CE%op | am ne, nonoet hanol am ne,
andcnerperavia| salis dealved FpBtaRQIi AR Haani¢rBies avag, ) tondorarbon atoms,

: . 1an o SN )
R e L
propylainiie, mehdehaankdiig)ytiethaasidmire] tigthahgeming] dieycl@ekylamae,
. for the purposes of the inventjon are those forns %f )
dimefiylapprdismak Pracaine. essppmaRce ety SIS pe. (E1gEppistylamine,
argﬁﬁghg‘; gt'éima,%tl%@éﬂ%hﬁﬁﬁﬁenanﬁnﬁetﬁﬁéiﬁ?ﬁ(ﬁﬁe.l iquid state.

es are a specific fto of sol vates, where the
coordination is with water. For the purposes of the

o SS0L ] AL o005, SUUSLL UL DR G Bk
coordifitke (thabk¥ht ma&shles & Horfat) @nkidx in MRAD1IA of li8akta! Hydrates are

branched saturated carbon group having from about 1
a spegifigtierm olzsotyatps ofkere thefcoeidinaionss vith Batahout 6 C at ons,
respectively. Such groups include but are not |limted
to nethyl, ethyl, n-propyl, isopropyl, n-butyl,
| sOPBoittlyd purpeses biihy bresére irivehtidry the sabutlitiehs Havkehe fdlleving
term " (C3-C6)cycl oal kyl" means a saturated carbocyclic
Hm@?%ﬁ’@ﬂ%ﬁﬁﬁWHVFﬁﬂmcﬁWéh1about 3 to about 6 C atons.
Such groups include but are not limted to
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl and
t heThd tesms Toa-Gaealkyl” afCHCEdkdX yricamedingarcor|birarshed saturated

ey Bbtar 3 e oo El Rt oot BLBOR bR LR e c woms

respeRtiddly Sidh @idups Thgudd @it @ Adt L& dRe hitthydfetiaflf aptupsNtisopropyl,
of the al koxy substituent to the rest of the nol ecule.
n-bugiyb AsqpubihpsgcibHBiluyad-tetil. addhelbke. i mited to nmet hoxy,
et hoxy, n-propoxy, isopropoxy, and the |like. The term
"(Cl-C4) al kyl ami no" nmeans an am no group having from
oneTlor tetm(Cof C ) dppentkidt rleynsebawtted calbOrydid)radgkgrbup having

substituents, illustratively representing nmethyl am no
T T VS S S S
cyclbbRIyPRWCRIFERGI, chaOREQPHARINE Mige, tert - butyl am no,

n- pént yl am no, n-hexyl am no,

The term “ (C;-Cy)alkoxy” means a linear or branched saturated carbon group
having from about 1 to about 4 C atoms, said carbon group being attached to an O atom.
The O atom is the point of attachment of the alkoxy substituent to the rest of the molecule.
Such groups include but are not limited to methoxy, ethoxy, n-propoxy, isopropoxy, and

the like.

The term “(C;-Cy)alkylamino” means an amino group having from one or two

(independently selected) (C;-Cy)alkyl substituents, illustratively representing methylamino,
7



N, N- di met hyl ami no, NN-det hyl am no,

N- et hyl - N- et hyl am no, N-net hyl -N n-propyl am no,
WORG0sOPIBEPY| - N- n- propyl am no, N-t-butyl - N net hpCEDB2906/006436

N- et hyl -N- n-pentyl am no, N n-hexyl-N-nethylam no and

the like. The term " (Cl-C4)al kyl sul fonyl" nmeans a )
et@lﬁmmaylrprgmé%rpmﬁawmgpsdarpmrt@&jybawzymnognmﬁ@rwﬁt n-hexylamino,

il e G, el Yh g
N N RO ARG P B O ¢
n-propeéamihbgV-ipropy-Ein-fibp abkioy NarbaomN-methgiinging, N-ethyl-N-
(Cl- C4) al koxygroup bound to the C atom of a carbonyl
n-pepiylmpne.dy-myieXylAmethying kg dkeound to the rest of
the nolecule, illustratively representing
met hoxycar bonyl, et hoxycarbonyl, n-propoxycarbonyol,
i - pheprmy{ar-Hajaiitylsuifohylf’ mepasa kdfory] geng haviag lai (Ke-Chjukyl

term " (Cl- C4)acyl oxy" . mean Cl-C4)gro ound t
sotsle. i engesbaigl pey Bulbmy e ortPuds eigpalpitons,
buRBuFenRoMIthBYiké he oxygen atomto the rest of the

nol ecul e illustratively representing fornyl oxy,

acetyl oxy (acetoxy), propanoyloxy, butanoyl oxy,

t-b AP h i ke, The te “ 55,06 6-nenbered

net AP AT LV CHRBSICbSE, Dy A CaSrahaR R Rgne C
atofffelea @fbdnyR pp| and)hguidgrolp being Doakid th thetat 68the ic3dcule,
... each selected. independently fromO, N, and S, the _
ﬂlwsg%tfveﬂﬁéxeﬁgeseﬂmgdﬁ%tbowwbw%etﬂap@smagbpnwh AProp@YEarbenypl, i

1 S #0 the heteroaryl. This

Pt g%(g%{)argﬁtrog%gﬁ'%gﬁ{gé’ ?Ig&t;ﬁﬁy{gcore nol ecul e at any

avai |l abl e position and is optionally substituted at

any_avai l abl.e osition with t recited substituents.

ST R AC T o PERR Gy PrET e GrHOUR PGB AR ¢ ao of i
carb&tyd @ZRpf -CEHASHiE FrohB 'b@ﬁlg!b@un&ﬁﬁﬂ@ ygbPREALB S rest of the

I sothi azol e, triazole, oxadiazole, thiadiazole, and
mofestledHetetively appresenting (payixyl ecehdorptacetor s pipagryloxy,

' ' ' f 6 , 1, 2, 3 of
oot R0, PR OB G MPENE ' oo R T where the

het erocycle is attached to the core nol ecul e at any
avaj ) able C atomand is optiognally substituted at any
avai Mab@ % ok e aorec ekerparyl tRepIssseCHYRIHt . Such

(1 95:PMBRati Fh Y %l?adg Y 5 Qs an?i}‘r%l:\/fe}iigqj, BE3 oPY ﬁiatfgﬁ)%.td?ﬁ(sgé%selected

triazine in"all their possi i sonmeric forns.
2006pc0g6838raaT), 062006, 08648 beingeatomsnwith gteeprovigpe thek there

TR R LR RSB s e
sere alottuld BahP availaBle PsitioR@nd &@tidhAlly aibefi®ited at any available
position with the recited substituents. Such groups include pyrrole, furan, thiophene,
imidazole, pyrazole, thiazole, oxazole, isoxazole, isothiazole, triazole, oxadiazole,
thiadiazole, and tetrazole in all their possible isomeric forms;
or
(2) an aromatic ring made of 6 atoms, 1, 2, or 3 of which are N atoms, the rest being C,
where the heterocycle is attached to the core molecule at any available C atom and is
optionally substituted at any available C atom with the recited substituents. Such
groups include pyridine, pyrimidine, pyridazine and triazine in all their possible

isomeric forms.



bei ng made up of C atons, with the proviso that when

there are 2 0 atons they nust be nonadjacent. This
wheienosysl e is attached to the core nol ecul e BET/EHSZ006/006436

available Cor N atomand is optionally substituted

at any available Cor Natomwth the recited

substituents. Such groups include pyrrolidine,

t et TR0 YO BYdc cl&?{lﬁ@ﬁﬁéqrﬁ%m %B&hbere@éd?tﬁ%{e@oﬁ‘?ﬁlcutlall saturated

tetrahydropyrany t et rahydr ot hi opyr ano, pi per Y
hetﬁmmdmtngndntamlpg ﬂ@zhdtemyﬂoms selepthd fiomyO, S or N, the 1ema1n1ng atoms

beipg GTAGP B OF by e e e preiscte Gyl et B ity must be
noxgdj acBiit, 'I'ﬁmqwi'elbeyc‘l@i@ ra&aéﬂed tBhe@Bek HoRESe apﬁr%f Slaligle For N

nbol next to a bond denotes the point of
atogy avaic,ih apimenally Suwﬁélttrmd alouly avaikipte Co oidsvigf theheaited

ti contain one r ent.ers,
sty ONEAGT ROcTBonE bR 000 Phhe, T BRIV ER eSO TFT
plpsﬂ&myl tau@ny@rogﬁanylse@uawﬁy p;yreﬁlo pipedanylaingiaszdNmyl, be
present in the configuration., It is
Pyrua%ﬁlémj él&mphﬁtnyaﬁhwwg@wéwl anghthe Bke Biktheir ppssiyle éfomgric forms.
enantioners and di astereoners) are included within the
scope of the present invention. Preferred conpounds
ar eThdeses (hddgenh endlisadd UmhearcOh Bir giaad 1, ovheod Cl, Band F are
.g% ound of this invention which exhibits the nore
rabl e biol ogical activity. Separated, pure or
partially purified stereoi soners or racem c m xtures
of the conpounds of this invention are also included
A Rpiymihioh nextdo ¢ bop@ derfotesiibe peigkefiattacmenitin the. malkeule.
purification of said isomers and the separation of
said stereoisoneric mxtures can be acconplished by
st alhkasamp@ebnbLlEsinkaon nhdy doRgiéte ord oy Mietric centers,
enbodi ment, the invention relates to a conmpound. of

depepding PROR fhe loglinmand nersor b8V asons SREbEREoEaE.  Gsgnmetric
car%rﬁ{to aér eht ﬁ%ﬂ@' Rr%(olrgA? )%‘ﬁéglgﬂuono‘r 1t iSinSlE§ iflan possible

fromt consi st
stereoisomers (1nclud1ng enantiomers and diastereomers) are included within the scope of

the present invention. Preferred compounds are those with the absolute configuration of
the compound of this invention which exhibits the more desirable biological activity.
Separated, pure or partially purified stereoisomers or racemic mixtures of the compounds
of this invention are also included within the scope of the present invention. The
purification of said isomers and the separation of said stereoisomeric mixtures can be

accomplished by standard techniques known in the art.

In another embodiment, the invention relates to a compound of Formula (I)



OF OF JaF JO O FFFO~CF3 and S -CF3 Xi sCH
Rl is selected fromthe group consisting of * NIRL-s

WoR108/09@881 O RL-6 * N N. Rl1-3 R1-3 wherein 10CTAI82006/006436

2006/ 096338 PCT/ US2006/ 006436 R1-3 is H or
(G-CA)alkyl, R 5 and R1-6 are selected fromthe
group consisting of H, indan-5-yl, phenyl
substituted with 0, 1, or groups i ndependently
selected fromthe gro at®ting of (C-C4)alkyl,
halo, nitro, (Cl-C4) aZ\kd y and cyano, 5- or

6- menbered heteroaryl sibstjfuted with 0,1 or 2 groups
sel ected fromthe group clqln |st| ng pf cyano, halo,

nitro, Y

@

wherein

Ar is selected from the group consisting of

O _F
*©:0><F
F

Of-F
JO W
* O

F

F

O\f‘

F
*/©g<0

2

X is CH;

R' is selected from the group consisting of

*\N/RM
Lis

and

R1'3 R1'3

2

wherein

10



(A-C4)alkyl, wherein said (Cl-C4)al kyl is optionally
substituted wth O, 1, or 2 groups selected from

w@ Bloedepas kyl ami no, (Cl-C4)acyl oxy, (Cl-C4)al ROKRYS208616D6436
(C2-C4) al koxy substituted with up to 0, 1 or 2

(C-C4)al,kox u - C6) cycl oal kyl substituted
with O, 1k ZH ’rgé'g 5%@’ lected from the gr oup

consi sti p&°> gg IQGI m@ﬁélé&t&i’ From(det g%@bﬁﬁéﬁhv dyano, and
hal o; and (O - wherern said (CI-C6)al kyl is

mdependentlstubstltut ed with 0 or 1 group sel ect ed
fromthe groupd §S|st|ng of NH2, (C-C4)alkoxy,
(C2-C4) al koxynl ’ndently substituted with 0,1, 2

or 3 (C-C4) pbﬁ%ﬂﬁ VsudBGtutd veEOOLRS or 2 8Rsh Qrind\é@ndently selected
2006/ 096338 PCT/ US2006/ 006436 |ndependent

optional |y substi tﬁ@@dh%ltoﬁpﬁplaﬁbﬁlnﬁ@flﬁ@ C@)3¥KYé halo, nitro,

perfluoro |evel, ) al koxycar bonyl
(C1- ¢4) al kyl ani no, i%%!éx r ";k/f‘g
1- C4) al kyl sul $-am\6- membeﬂ&y |he&tdh$illst1b§tﬁlﬁte&\mm M1 od2 g@up?
groups i ndependent| se|l ected fromthe group

consi sting of (Cl-¥xciddyem the group consisting of

cyano,

halo,

nitro,

(Ci-Cyalkyl,
wherein said (C;-Cy)alkyl is optionally substituted
with O, 1, or 2 groups selected from
(C;-Cy)alkylamino,
(Ci-Cy)acyloxy,

(Ci-Cylalkoxy,

and

(Co-Cy)alkoxy substituted with up to 0, 1 or 2 (C;-Cy)alkoxy
groups;

(Cs-Cg)cycloalkyl substituted with 0,1 or 2 groups selected from the
group consisting of (C;-Cygalkyl, (C;-Cys)alkoxy, cyano, and
halo;

and

(C1-Cg)alkyl,

wherein said (C;-Cs)alkyl is independently substituted with O or 1
group selected from the group consisting of
NHo,,

(Ci-Cyalkoxy,

(C2-Cy)alkoxy independently substituted with
0,1, 2 or 3 (C;-Cy)alkoxy and OH groups,
and

11



hal o, nitro, (Cl-C4)al koxy and cyano, 5- or 6-nenbered

het eroaryl independently substituted with 0, 1, 2 or
wW@2@602338 sel ected fromthe group consisting PET/US2006/006436

(Cl-4)al kyl, (Ci1-C4)al koxy, cyano, halo, and nitro

and heterocyclyl is independently substituted with O, .
1, 2 or 3 groups sel ect‘%@P‘F‘?‘j@HﬂY ARty pubkssfesd yith fluorine up

of (Cl-C4)al kyl, (Cl-C4)alk G O 1e90d hal o, and
wherein said (Cl-C6) al kyl is%?%ﬁében é%f?@”substituted

with O, 1 or 2 COHcabokdl o groups, and wherein said

(C1-Co)al kyl is indgpgndently optjonally substituted
with F up to the pgéﬂ%r&}& X}’é{r@ﬁfyi and R1"3 and R1"5,
and R1-3 and R1"6, (@hen.aliaahed to the same nitrogen

atom may form together "'with the N atomto which
they are attached, ami®cabon®, menber ed sat ur at ed

het erocyclic ring | ected. from, pyrrolidinyl,
nor phol i nyl, thi on@‘?'ﬁﬁ@f‘ﬁ?ﬁ'ﬁg%’ pi peri zi nyl
optional |y substitgh&ml aubshikuited Witk @,11,@4)Zaér&)1/dszir\1/%peﬁ’dently

pharmaceutically acceptable salt thereof. 1
2006/ 096338 PCT/ US2006/ edledgbiromithe giopn spnasingdif te nCaalkyl,

the invention relates t g gRAPRUI)AkofPHnd)) ©

5- or 6-membered heteroaryl independently substituted with
0, 1, 2 or 3 groups selected from the group consisting
of (Cy-Cyalkyl, (C-Cy)alkoxy, cyano, halo, and
nitro
and
heterocyclyl is independently substituted with 0, 1, 2 or 3
groups selected from the group consisting of
(Cy-Cy)alkyl, (Ci-Cy)alkoxy, cyano, and halo,
and
wherein said (C;-Cg)alkyl is independently substituted with 0, 1 or 2
OH or halo groups,
and
wherein said (C;-Cg)alkyl is independently optionally substituted
with F up to the perfluoro level;
and
R and RI'S, and R and R1'6, when attached to the same nitrogen atom,
may form, together with the N atom to which they are attached, a 5-
or 6-membered saturated heterocyclic ring selected from
pyrrolidinyl, morpholinyl, thiomorpholinyl and piperizinyl
optionally substituted on N with (C;-Cy)alkyl;

or a pharmaceutically acceptable salt thereof.

12



W

H(l) wherein Ar is\ | ~Oor OICF3 XisCH Rl is
selected from R1-5 R1-3f and O RLI-6 * N N R1-3
®R1008/0968b®rein R1-3 is H RL1-5 is (d -C6)al kyPCT/US2006/006436
wherein said (Cl-C6)al kyl is independently substituted

with O or 1 roup selected from (Cl-C4)al ko
(ol SO B dbriBReTLp et s € beorb I Fommulagh
2 (Ad-C4)al koxy and OH groups, and 13 WO 2006/ 096338
PCT/ US2006/ 006436 i ndependently optionally
substituted with fluorine gp to the perfluoro |evel,
and wherein said (Cil- MiAri s i ndependently

substituted with 0, 1Qrl2 H
N"NH
H X_ _R
\
H Y
l N
@
wherein
Aris
O><F
* o For
0]

2

X is CH;

R! is selected from

*\N/Rrs
Lis

and
9]
*\NJLN,R“G
Flﬂ-s R-8
wherein
R"7isH,
R is (C1-Cg)alkyl,
wherein said (C;-Ce)alkyl is independently substituted with O or 1
group selected from
(Ci-Cy)alkoxy,
(Co-Cy)alkoxy independently substituted with
0,1, or 2 (C¢-Cy)alkoxy and OH groups,

and

13



OH or halo groups, and wherein said (Cl-C6)alkyl is

i ndependently optionally substituted with F up to the
w@erbhuss | evel ; RL-6 is selected fromthe greCpuUSHp6/006436

and (Cl-C6)al kyl, wherein said (Cl1- 06) al kyl is

i ndependent |y subst it ut; e

fromIO (C1- C4§/al koxy, gg %ﬂ?glﬂ& E/IO}JI%I %Qt ﬁFetd |V§} Huonne up

substituted with 0,1, 2 or apﬁﬂap&ﬂﬁ@bhewi and OH

groups, and independently optionally substituted with

fluorine up 138 he perfluoro | evel , and wherein said

(C1- C6) al kyl

(CL 0011 MbdSRARdans it SURsLi L L B o, 1 or2
I S independent |y odpHicohalol growisbstituted with F up to

the perfluoro l.evel; or a pharmaceutically acceptable

salt thereof .2 anot her enbodi nent, the invention

relates to a wRmBAYsd ©f -9 |1§1n£1é endéiﬂl t10na11 substltuted
2006/ 096338 PCT/ US2006/ E)ngaﬁ I) ngB y

XR (1) with F up to the pe1f1u0ro level
R' is selected from the group
H,
and

(Ci-Co)alkyl,
wherein said (C;-Cg)alkyl is independently substituted with
0 or 1 group selected from
(C1-Cy)alkoxy,
(C,-Cy)alkoxy independently substituted with
0,1, 2 or 3 (C;-Cy)alkoxy and OH groups,
and
independently optionally substituted with
fluorine up to the perfluoro level,
and
wherein said (C;-Cs)alkyl is independently substituted with 0, 1 or 2
OH or halo groups,
and
wherein said (C;-Cs)alkyl is independently optionally substituted
with F up to the perfluoro level,

or a pharmaceutically acceptable salt thereof.

In another embodiment, the invention relates to a compound of Formula (I)

14



wherein Ar is xF * OXis CH, R is selected from

Rl-5 *-NRl-3 and ORL1-6 * NIfl, N, Rl-3 R1-3
wob@ee9a338s R1-3 is H Rl1-5 is nmethyl, ethyl, n-PCDPy1006/006436

i sopropyl, n-butyl, isobutyl, sec-butyl or

tert-butyl, and wherein said nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, isobuty, sec-butyl or tert-butyl
i's independently substitut d th 0, 1 or 2 OH,
chloro or fluoro, and 'said nethyl, ethyl,

n- propyl, isopropyl, n< IH I sobutyl, sec-butyl or

tert-butyl is independ tIyNH)ptlonaIIy substi tuted
with F up to the perfluor@ ev I%16|s sel ect ed
fromthe group 15 WO 2006/ §~f3f CT/ US2006/ 006436
H and

wherein

Aris

O F
*/©io><F-

X is CH;
R! is selected from

1-5
w1

wherein
R"7is H,
R is methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl or
tert-butyl,
and
wherein said methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl or fert-butyl is independently substituted with 0, 1
or 2 OH, chloro or fluoro,
and
wherein said methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl or fert-butyl is independently optionally
substituted with F up to the perfluoro level;

RS is selected from the group

15



met hyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,

sec-butyl or tert-butyl, and wherein said nethyl,
w@edvglo963ss propyl , isopropyl, n-butyl, isobutylPCT/US2006/006436

sec-butyl or tert-butyl, is independently substituted

with 0, 1 or OH, chloro or fluoro, and wherein

sai d net hyl, *hyl, n-propyl, isopropyl, n-butyl,

i sobutyl, segpputyl or tert-butyl, is independently

optionally substituted with F up to the perfluoro

| evel ; or a pheethsdoshyli eatdpyl, aspeqayhbi-eutghlisobtitygseebutyl or

Cener al thho%;FBﬁ:Freparation Conpounds of Fornul a

(1) may be pr 6a %a’by synt heti c procedures known to

those skilledahd the art or by nethods anal ogous

thereto. These nethods are summarized belowin

Reacti on Schefemrin sgdmethel, eghyl 7apropy, Mapropyl, n-iRLyl, Hobutyl,

\~ "I N(lI), wh ' [ i.s.sel ect f F.
xF O 16 V\D( 2)006/ 09g%fg@ﬂ?ﬂé%‘/tlﬁ%ﬁ’%’é}‘%H@%@%‘%e%%ts@g@‘ﬁe% Wih o, 1
or 2 OH, chloro or fluoro,

and

wherein said methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl or tert-butyl, is independently optionally
substituted with F up to the perfluoro level;

or a pharmaceutically acceptable salt thereof.

General Methods of Preparation

Compounds of Formula (I) may be prepared by synthetic procedures known to
those skilled in the art or by methods analogous thereto. These methods are summarized

below in Reaction Scheme 1, where

wherein Ar is

Ar is selected from

O _F
*/©EO><F

16



F*\ O FF QCF3 S-CF3 and/ * \ O CF3 Unless

ot herwi se specifically defined, RlL and X have the sane
wore@aing3s as defi ned herei nabove. The conmpounPiST/U8§2006/006436

Formula (1) are generally prepared utilizing the

conpounds of Formula (I111), (I1V), (V) and (M I1) as

S i gat erials. 17 WD 2006/ 096338
US2006/ 006436 Reaction Schene 1 0 0 S OR OR <
. 28D N NH2 base N N(BOC)n (I11) R = | ower

al kyl (\HI) n=1 or 2 CHO1 X ArNH2 (VIIl1), (R)3Al
Ar NH2 NRl (Vi) (1Vv) 1) hydrolysis R )3Al 2)

‘ O . reduction coupling agent, Se g., or
= IeaV| ng group, 3) TFA
@r
o
;nd
*/@O/CFS_

Unless otherwise specifically defined, R! and X have the same meanings as

defined hereinabove.

The compounds of Formula (I) are generally prepared utilizing the compounds of

Formula (III), (IV), (V) and (VIII) as starting materials.

17



CH21

NH2
W@ Xop/0963B8 (1 V)

(R )3A CH21g

(V)" (M11) <\
X ,RlL HI

g eg.,

hal o,

(V) O (1X)

2.
or
I

i N

Ols 0O or OM SAr N\RL e H N
R SOCHO NNHI CH2 XRL 1. ~ s'%
reduction Ar-NH2 or (VI I1BCT/US2006/006436

N~'R1 hydrol ysis,

H cou lin ent
M@@ﬂ%

0 Ar-NH2 S N Ar
NNH e.g., PyBOP H
6338

PCT/ US2006/ 005436 As illustrated in Reactpon Schene

1, two geﬁer synthetic routes can beSuse to
prepare g co@ibunds of (Bocpul a (1) < OR'
NH, base N™>NBOC),
() R'= lower alkyl (Vi)
n=1or2
CHO
Xx ArNH, (VII1), (R)5Al
1. A o
NoR 1) hydrolysi
ydrolysis
(v 2) ArNH, (VHI),
2. reduction coupling agent, e.g.,
or PyBOP
Ig = leaving group, 3) TFA
CHalg e.g., halo, OTs
g or OMs Q
| )X\ \ AT
N Rt <\
NH
(V) 2
0 (IX)
e
N\
CH2 1 ~X
X.__R 1. l
\E/\\l/ N/J\R1
(V1) N (1V)
2. reduction
Ar-NH, or
(VHy,
~N
X
or
I A
hydrolysis, 0 N° R
Ar-NH, s AT (V)
(Vi) <\ I q
coupling agent, N
e.g., PyBOP NH
H X.__R!
HT Y
=N
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In one route, the am no group of the conmpound of

Formula (Il11) is subjected to either reductive
W@pionaed3ss usi ng a pyridine or pyrimdine PCT/US2006/006436

car boxal dehyde of Fornmula (1V) and a reducing agent,

such as sodium triacetoxyborohydride, or to direct

N-al kyl ation wusing a pyridine or pyrimdine nethyl

hal Agd@lustrasy iPREachibn Besehat Qw@fgeﬁ%‘aﬂ%eﬁy}o@&%aﬁ be used to

opti onal base such as pyridi ne or or a catalyst
PYCBQI@Hle&@Hw&m@ﬁWﬁIMmd@ (Phe product formed, Fornula

VI L owed to eact W ar i.C am ne
o tgpedolilifle Aot fifug BF%@B%M BB MR o
e1tlﬁ1.l£éldu&$ve(a‘ﬁ’u)l&f&l(ﬂ/ﬁ@ ﬁgﬁidl 1Vimiaink ehoboRhMéERY@e b Bormula (IV)
npound of Fornul a or alternatively, the ester

and@rf@ﬁﬂéﬁi%ﬁ%ﬂ -yhgh asSSOHi}m Biagotenyhosohylside suritel disptdralkglation

) |
L A S BB AT
optmﬁalFEmscm;ﬂch ab p!ylhdlrr]le 8r Iéiglﬁ@grolfr adgﬁatyst hﬁthatmscﬁtﬁﬁl?il r:déﬂde Ofhe product

er._ direct reacti on wi an
fouta R A (BFT PP S vt T B Sromd bt Bprsda (VIID
in tl%r &:*éé/enf:é 684 c A gﬁhg/%%érﬁ Qucghhﬁ (RF'%RP WHAE R Qriongr zgkw gﬁlr?g the

derivativ subse uent cou

compgind pf Fesituha(D), d]r uabcmmyvew ttlie c(sEél YoB Kbymaa (Vl)as hyd1olyzed to the
in the resence _of

acid YRR B oyl P S ipe b oeB R St PyBOP.
COMAGhEEEchEd ones) tlié%\&@bhﬁ(ﬂ of Rorhli@a (100 odvérted 6 APaHReamide

usi ng either the reducti ve am nation nethod or direct

of FrmplyPex qibar disccly hyrpastian sdnea aromaiyy apiweaf Forme (VII) as
des%rﬂe%i Ia?&\?er bi Wﬂfg@ g’ﬁ%ﬁ%ﬁl"g tﬁ)ef nlflﬁ [P\]Iljllé:%%?,gv), ?s :{gﬁ)xcg (gegl’vatlve (VID),

are comme aval

and @bs&qmgn) cauplimg ywithe( VIR pathedditeye t1$ twa tho @ 1 Al vsa Nelrdlysis, and
scribed in Reacti on Schene

h t
theﬂzﬁ%l lo D b By R YB PP il isanof b B ()
blihd is tNHIRVEted & theEMula (TPc ﬁ&frﬂd%&g@%%"\%& Pec@kﬁ\pe

of Internediate A. Reacti on Sc
amigtRp-pethod ondigeNNNHRYIANR12ses¢rited tdboye/@) prePorapion nfl VDT

f&r%i% gng?e)r'falslo% ﬁé@m%l%g?f\g?{sx%?’a%d? )Uasr% %81611/1’&9(:613' :I)’y aanable
(e.g., Lanxess, Germany) or may be prepared by standard means well known in the art, or
as described in Reaction Schemes 2-9. The preparation of starting material of Formula
(III), where R” is methyl, is described below in step 1 of Intermediate A.

Reaction Scheme 2

cl
cl
Ny CI/U\
— X 0
o LA s
X) (Va) i

Compounds of Formula (Va),
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[Formula (V) where R is Hand Igis d], my be

prepared as shown in Reaction Schenme 2 by reaction of
wa@eooaoda3ghl ori de with a chl oronet hyl het er oar pCHIBE2086/006436

of Formula (X), generally in the presence of a base

such as triethylam ne. Reaction Scheme 3 OH Opg Opg Q

N RL-5 1 NH N NH2 N' "NHBOC (XI) (XII) (XIi1l1) Opg

HIlg X X1 it"™N< N "NHNNH 1 R1-5 (XIV)
[FoRdula (V}Mheﬂ@]&lﬁs ( Vbl) pg and Ig)f[s €], gy ‘t@rp)é{ialedsa@howﬁ(ﬁﬁReacuon
g = | eaving hal o, M5O, etc

Schegrgdugacton GP ﬁalrizshkovéy it th'?larrxe%yl Wt@i@@rxﬁamn@ ofjFormula
[ don Schene 3 from
OO I o GRS, g N b STy,

Pr ot ect| on of the al cmtti@anSchear\Ber sion to the
BCI:—derivativeO f Formula (XI'11) is followed by

N-al kyl ation (t0 give the Ser nedi at€P8f Formul a

(XIV). Depratection of he al cohol ] and gmi_ng,

fol l owed byfjc versj_an |of X he_hydroXy group+to a

| eavi ng gr RZi9r ex sin 12, when I g is
a) givesthg&_n’%ezrmemae 2 For il aN9BF. 20 WO
2006/ 096338 / US2006/ 06436 Reagximpn Scheme 4 O OR

04XLJ&M| X(m_a(m_aNH NCI NG (XVI) (XVII)
OH | lg

f[ f& -

NBOC
1-5 15
(XIV) A (XV) A (Vb)

pg = protecting group, e.g., BOC
lg = leaving group, e.g., halo, MsO, eic.
*\N’RH}

Compounds of Formula (Vb) [Formula (V) where R'is  H ], can be
prepared as shown in Reaction Scheme 3 from hydoxymethylheteroaryl amines of
Formula (XI). Protection of the alcohol and conversion to the BOC-derivative of Formula
(XTI) is followed by N-alkylation to give the intermediate of Formula (XIV).
Deprotection of the alcohol and amine, followed by conversion of the hydroxy group to a
leaving group, (for example, using SOCl,, when lg is Cl) gives the intermediate of

Formula (Vb).
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X~ NNR1 3R1-5 NOANRL-3R1-5 (XVIII) (Vc) R = Iower
al kyl 1g = leaving group, e.g., halo, MsO* N' Rl1-5
w@ovposss of Formula (Ve) [Formula (V) where RIT/US2084/006436

3 ] can be prepared by the route illustrated in
Reacti on Schenme 4. The chl orohet eroaryl carboxylic acid
derivative of Fornula (XVRgactian Sel to the

chl orohet eroaryl g@ohol of Formga (XVI1) with a
standard reagen such as lithiu borohydr| de. Reaction

of the chl oro C oundLBNth Sﬁ@{rrul a
(R-")(R - )NngI aLe_aJ_cghI of
Formula (XVII Ny |nverS| on al cohol to a
| eavi ng group, ﬁVI? nmesyl at e, et es the synthesis
of the con‘pouné For mul a (Vc action Schene 5 O OH
OOHOM™ XH+XN c X NWOR'OHN-/ONH4CI NO
OHOR N-12 (XIX) (XXI) O OHlg Mel x

NaBH4 X I g-halo x 1O O base Na2 N N N NH2 NH2 NH2
(XXIT) (XXI11) ( \X21—WQ»2006/ 3<38

PCT/ US2006/ 006436 nds of Formul a
(vd) [Formula (V) \'R’her'}éR |s Rl ,Nﬁéﬁ?We pr epar ed
as shown in React \gpScheme 5 from the dicarboxylic
acid of Formula ( IX) by (Ve)

R' = lower alkyl
lg = leaving group, e.g., halo, MsO
*\N’RH’
Compounds of Formula (Vc) [Formula (V) where R! is FI‘m 1 can be prepared
by the route illustrated in Reaction Scheme 4. The chloroheteroarylcarboxylic acid
derivative of Formula (XVI) is reduced to the chloroheteroaryl alcohol of Formula (XVII)
with a standard reagent such as lithium borohydride. Reaction of the chloro compound
with an amine of Formula (R'*)R"™)NH gives the intermediate alcohol of Formula
(XVIII). Conversion of this alcohol to a leaving group, e.g. mesylate, completes the

synthesis of the compound of Formula (Vc¢)

Reaction Scheme 5

O.__OH Os_OH
I Sy H* I Ny NH4OAc
1 /
N/J\(O R'OH N © NH,Cl
OH OR'
(XIX) (XX) (XX1)
O+__OMe
NaBH4 Ig -halo Ny
” O base /
NayCOs
NHz NH2 NH2
(XXI1) (XXIH) (Vd)
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conversion through the half acid ester (XX) to the

acid amde of Fornmula (XXI). Esterification of (XXl)
w@e@eiogls3s (XXl 1) which can be reduced w th sodPCIUS2006/006436

borohydride to the alcohol (XXIIl) and then converted

to the Formula (Vvd) conpound, using for exgn'pl e

and a base such as triethylam ne. ReactionyjSch

CEt O OEt NI N YO NH2 (XXIV) (XXII)An’lLa nate

met hod of aring the pyridine amde ester|o

For SOPBOERDF Foratlo (Yeh FRumun N sehercdtos: on Shown].ican be

e 8B, SERATR o S YL DR SSUBRI bl oo v

con@eisiontthieupin drdnifecif esn (EXY it ik aﬁidhaﬁailde GDF@ﬁ{iM @KEP}
Estg'i?f%aﬂo@of&&l} )Qr@l[jl_elzsg)(%% Rev?}%%lgg% l;clvceigg?edZ@th sqdiymn b%oh%nde to
the QNBH)I((KXHI) gnd'gheﬁ\@ér\;lertl% ® @%FZ)HQE% (@?c}&n@fl{r&{l\%%@fo&)’ egample

= Hor
Msﬂmdh@scrplmlnmﬁsrwhylﬁnmml a (Ve) [Fornmula (V) where k1
is RL 3] can be prepared the route shown in
Reacti on Schene 7. Stﬁ?(—avc—ﬁ%&%lﬁMe i nt ernedi ate of
Formula (X), thenssuldenam de (Ve (be prepared in a
manner anal ogous t0® that descri or Formul a (Va),

by reaction of ( {th a sul fony \chlorldelnthe
presence of 22 ) —
N 0
NH,
(XXIV) (XXII)

An alternate method of preparing the pyridine amide ester of Formula (XXII) is via
the Minisci reaction shown in Reaction Scheme 6 in which the pyridine carboxylic acid
ester 1s stirred in formamide with cooling to 10 °C in the presence of an equivalent of
concentrated H,SO,4, FeSO, and H,0..

Reaction Scheme 7

Cl o 0 ol Cl
N\’
S~g!7 N
,\/Xk cl’ o o O X o,
N7 NH (R™®=H) N//kNl\s’iwq N NTSSRM
R1-3 Osd (Ve) llq“”
(X) | XXV) g7
(R =H or alkyl)
N7
S pl7
o’ R
502
N \R1-7
Compounds of Formula (Ve) [Formula (V) where R'is R ] can be

prepared by the route shown in Reaction Scheme 7. Starting from the intermediate of
Formula (X), the sulfonamide (Ve) may be prepared in a manner analogous to that

described for Formula (Va), by reaction of (X) with a sulfonyl chloride in the presence of
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WD 2006/ 096338 PCT/ US2006/ 006436 a base. The
bi s-sul fonyl ated conpound (XXV), if fornmed, may be

weoveedsasl to (Ve) if necessary, by reaction BET/0IS2006/006436
aqueous base. Reaction Scheme 8 CI CI 6X Rl1-6NCO ~X

Oor I 1-6 -Jt. NHNNNR_ R1-3 or 6R1-3N000I R1-3
a bgee3 The b}s-mpyl@temoelpound\mw) Iif forap auidze envededigl(Xe) if
is RL R3 1 can be

nec(eéé %}]éﬁ)ggé%%?“m{)ag%}%%ﬁ%lm in Reaction Schene 8. In
the case that the Rl-3RedetibhSchidngh® is H the
internmedi ate of Fogrnmula (X) is allowed to react with
an i socyanate of rmula RI- 6 lin an aprotic
sol vent such as _dichlorgnet hane, In the case that the
R1-3 on the right"Xis df k{0 atyR1-3 and R1-6 are
conbined in a ﬁ&ll\ t rasct ur ,;[Qe nt erygedi at e of
Formula (X) is all g dro reacthvli;\l NTar banmoy|
chloride Formula R1R6 Ri-SANARSYcii NREM Reproti ¢ sol vent
such as dichlorqwpthane in the ppgsence of a base such
as triethylamne or potassium carbonate. The use of a
starting material of Forrmula (X) in which t R1.3 on
the left is alkyl results in the preparaug .Ra’ ur ea
of structure Vf where RL is O Rl1-6 *_NN Rl Rl 3
(1 @hinphuidsef RaAIGUBFOMmUINEY) @ﬁélelﬁé i@l k'?\ AR then be
case that both Rl1-3 on the ght and R1-6 are_H,

preppd by fhe; repiephaRp én Rgaqt@aépb@n%ﬁ{ fn thy éaseﬁh@trth%& 2P thefright is

1. BRI o ey 0P B AL gl g ¥l

*NCO in an aprotic solvent such as dichloromethane. In the case that the R' on the right

is alkyl, or that R'> and R"® are combined in a cyclic structure, the intermediate of
Formula (X)) is allowed to react with a carbamoyl chloride Formula R RNCOCl in an
aprotic solvent such as dichloromethane in the presence of a base such as triethylamine or
potassium carbonate. The use of a starting material of Formula (X) in which the R on
the left is alkyl results in the preparation of a urea of structure Vf where R'is

o 1
AN R
Ars Fl*m in which the R!" group on the left is alkyl. In the case that both R on the
right and R"® are H, benzoyl isocyanate is reacted with the intermediate of Formula (X) to
give a protected urea of Formula (Vf). The benzoyl group is removed from the final
molecule after combining Vf with the core molecule. In the cases that the isocyanate of
Formula R'"NCO is not commercially available (and R'? is H), it can conveniently be
prepared by treatment of the amine of Formula R"NH,, wherein R"¢ is aryl or heteroaryl,
with phosgene, diphosgene or triphosgene in a suitable solvent such as ethyl acetate.
When R is alkyl or substituted alkyl, the preferred method is to treat the corresponding
alkyl halide or dialkyl sulfate with inorganic cyanates. These methods, as well as others,
are well known to those skilled in the art and examples are described in S. R. Sandler and
W. Karo “Organic Functional Group Preparations,” vol 12, 2™ ed., p 364-375, 1983,

Academic Press and references cited therein.
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nol ecul e after conmbining Vf with the core nolecule. In

the cases that the isocyanate of Formnmula R1-6NCO is
woekscoossercial |y available (and R1-3 is H), iPCDHI2006/006436

conveniently be prepared by treatnent of the am ne of

F RL- BNH2, in RI-G | e he I
ot T s ot g Al mide arboRiptlaafs WONC G ¥t o
condrabié Rty aSaiCdbIa St @h BMﬁve%i%%ﬁ?g)r% rpé%)wnbgtrb safindrt of lttﬁyelniu% of

substjtuted alkyl, the pre od Is to trea
Forppda R or Re W dihnghosgankydiphesigereordriphivsabieyin asuithlt solvent such

i.t:h. i naraganj ¢ ,¢ tes... These nmet hods, as well as i}
o SR A Gt W ihens 6 ool ea ™ aiise Fopman R
R“NTHER D |cas bt $hiH '

Kar o%" %rmani ¢ Funct i%\g{rtlgl%%r)gogg%esagrnggrﬁgetaﬁ;gﬁg;@%&%ﬁlft al, J.
Org hiheg2003)6864.337%, 1983, Acadenic Press and

references cited ther 'n.t.23 2006/ 096338

PCT/ US2006/ 006436 |n35‘#8—‘€5§5£%9§1 at the car banoyl

chloride of Formula R1-6 R1-3N0001 is ngfo cemeercially

avai | abl e,Opg can conveni entdpg be prepare y

treatmeny of the am ne of |Fornmula R1-6 3NH with

phosgeneXyli phbsHEreINGgS osgene in a suiRt8bl e

sol vent| sych as dichtor rre;/h&rﬁﬁat 0-4 XX\Optionally,

the N béNz NHgJ?-o’t(z&Qsed aniNe NHgul & RI-6

H6

Rl'?’NCH@ can be reactedHaith tri phosgene as

descri bedby M G Banwel | (X&) al, J. Og. Chein.

2003, 68, 613-616. Reaction Schene 9 halo R1-9 Opg

Opg X 1. PhC(ONCS X O R1-8 (XXVIl) NH2 2. K2CG3 N N

NH2 H (Xbbé (XXVI) Opg Ig 19 19 X R,l. deprotect x
8

g(IRH%-S NRI;[QN R 2. MsCl, base or (Q%VI 1)
| 2( S_g\ 1. deprotect | ~X s
e e
P /Q\ 1-8 AN 1-8
N NTENTR 2. MsCl, base NT NN R
or
XXVl
( ) SOCl, (Va)
lg = leaving group, e.g., halo or MsO etc.
pg = protecting group
g8
h;J\}Rm
s
|
Compounds of Formula (Vg) [Formula (V) where R! is RS ] can be

prepared by the route shown in Reaction Scheme 9. The intermediate of Formula (X1D),
prepared as in Reaction Scheme 3, is allowed to react with benzoyl isothiocyanate,
followed by a base such as potassium carbonate, to form the thiourea intermediate of
Formula (XXVI). This thiourea (XXVI) is then allowed to react with a 2-haloketone of
Formula (XXVII) in the presence of a base, to form the thiazole intermediate of Formula
(XXVII). Deprotection and conversion of the alcohol to a leaving group, e.g. mesylate,

completes the synthesis of the intermediate of Formula (Vg).
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lg = |l eaving group, e.g., halo or MsO etc, pg =
protecting group R1-8 I\ Rls N S Conpounds of
wo-oroada3g Vg) [Formula (V) where Rl is RL s | P@RURm®06/006436
prepared by the route shown in Reaction Schene 9. The
internmediate of Formula (XII), prepared as in
ReadtvadnatySdleemposydsicd Fatthowgh can bc em@membmlmm@wof

coraiio A0 DL 6 ulaD: REDERS b PGP Nt SRl g botdlon

meftRHike a1k Dbelob irSRéAe oM B ERente¥XdL])3.1 s then al | owed
to react with a 2-hal oketone of Fornmula (XXVI1) in

the presence of a basd&eagliprf $ghemeH® t hi azol e
internediate of jJFormula (XXVII1) .o Deprotection and
conversion of the aIcohoI to a l e |ng group, e.g.
nmesyl at e, & synt the internediate
of Formul a VE§ l‘,_’4 V\D 006/ Ogﬁ Ib’CT/ US2006/ 006436
A variety of cdhpound$!of Filﬁor Id\“'(l) can be prepared
by el aborati on off conpounds, also of Formula (1),
prepared by the Qve schenes. Th el apor ation

met hods are illistfated bel ow in eaclt |Nsﬂ]N§cherres

10- 13. Reaction h 10 OO S NWAr

HO<\ | HNNHCKRL-2 NNHO 1-2 N KH2 R H (Ia)
(Ib) \<6NcO ~(8-7 cle RO O (Ib)

\Fﬂ'eNCO

/

b

0 o)

S -Ar ~Ar
N N

<\NTH ) ])L

NH

I OO | Q
N-S<g r\l//erl/u\l\r*?“6
H

N"

For example, the amino compound of Formula (Ia) can be converted to the amide
compound of Formula (Ib), the sulfonamide of Formula (Ic) or the urea of Formula (Id) as
shown in Reaction Scheme 10, by reaction with an acid chloride, sulfonyl chloride or
isocyanate, respectively.

Reaction Scheme 11

0O O
Ar
JAr 200 °C S :
N KJI sealed tube N N
N (R8)(R™S)NH x
I /)\ R
N//kCI N fT‘
R1-3
(le)

(If)
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SNAr SNAr <\ H\ HNNHNNH X1 -- 1 X0 NN
-R1-7 NNJIINRL6 (lc) H(lId) HH For exanple, the

wa@pionosespound of Formula (la) can be conver t BOI/US20061@06436
am de conpound of Formula (lIb), the sul fonam de of

Fornyl.a (I or the urea of Fornmula (l1d) as shown in

Re a&iﬁﬁaﬁ@,ﬁxﬁ dhreehiqro cppppwKlefi F&ﬁmmatﬁlﬁ() &A1 Be FRRVEHPGEI he,
g O g P P 5O P RA R ) basgsuch as
Pyriling idi arealed tubld atlelvided eaheedattnebe N N (R 3) (R -5)NH X

X R -5 N2 NRL-3 (le) (I f) 25 WD 2006/ 096338

PCT/ US2006/ 006436 Additionally, the chloro conpound

of Formula (le) can bgsamesdesetio the substituted

am no conpound of Formul'a (TT) Dy reaction with an
am ne angy a base such as yridine in a se@tl ed tube at

el ev gferatures. Reagtion Schene 120 /S N, Ar O
O NI NHH<\SNArS' > NH\l/{grva«élvANNH
- - \ H
R1-4 NH X N N2
., DMF-DMA R™R"3NH
“ 0
H 1-31-4
2 OCHj NR'™R
(lg) (Ih) (1i)

Esters of Formula (Ih) and substituted amides of Formula (i) may be prepared
from the unsubstituted amide of Formula (Ig) by the sequence illustrated in Reaction
Scheme 12. Reaction of the amide (Ig) with dimethylformamide-dimethylacetal in
methanol provides the ester of Formula (Ih); reaction of the ester with a substituted amine

gives the amide of Formula (Ii).

Generally, a desired salt of a compound of this invention can be prepared in situ
during the final isolation and purification of a compound by means well known in the art.
Or, a desired salt can be prepared by separately reacting the purified compound in its free
base form with a suitable organic or inorganic acid and isolating the salt thus formed.
These methods are conventional and would be readily apparent to one skilled in the art.

Additionally, sensitive or reactive groups on the compound of this invention may
need to be protected and deprotected during any of the above methods. Protecting groups
in general may be added and removed by conventional methods well known in the art (see,
for example, T. W. Greene and P.G.M. Wuts, Protective Groups in Organic Synthesis;
Wiley: New York, (1999).

By using the above illustrated general schemes and choosing the appropriate

starting materials the compounds of the invention may be prepared. To further illustrate
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X--~1 X N ONO NH2 N NR1-3 1-4 OCH3 R (19) (Ih)
(li) Esters of Fornula (Ih) and substituted am des of
wo-rmda3g 1 i) may be prepared fromthe unsubstPCTUSH06/006436
am de of Fornmula (1g) by the sequence illustrated in
Reaction Schenme 12. Reaction of the amde (lg) wth
thednypatipg, the folomiapspgritistargmates ved providedbuhaieaiot meantite imit the
t. 0 (Ih); reaction of the ester with
mx§ggﬂg%fﬁ%ﬁ®égEé%ﬁaggygives the am de of Formula (1i).
Generally, a desired salt of a conmpound of this
i nvention can be prepared in situ during the fina
i solation and purification of a conpound by neans wel |
known in the art. O, a desired salt can be prepared
by separately reacting the purified conpound inits
free base formwith a suitable organic or inorganic
acid and isolating the salt thus forned. These
nmet hods are conventional and woul d be readily apparent
to one skilled in the art. Additionally, sensitive or
reactive groups on the conpound of this invention may
need to be protected and deprotected during any of the
above nethods. Protecting groups in general may be
added and renoved by conventional nethods well known
inthe art (see, for exanple, T. W Geene and P.G M
Wits, Protective Groups in Organic Synthesis; WIey:
New York, (1999). By using the above illustrated
general schenmes and choosing the appropriate starting
materi als the conpounds of the invention may be
prepared. To further illustrate 26 W 2006/ 096338
PCT/ US2006/ 006436 the invention, the foll ow ng
speci fic exanples are provided, but are not nmeant to
limt the scope of the invention in any way. 27 WO
2006/ 096338 PCT/ US2006/ 006436 A. Exanpl es
Abbrevi ati ons and Acronyns Wen the foll ow ng
abbrevi ations are used throughout the disclosure, they
have the foll ow ng neani ng:
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bm broad nultiplet BOC t-butoxycarbonyl bp boiling

poi nt bs broad singlet bt broad triplet CD3CN
W@e®wbo963s8 i | e-d3 CD3CD net hanol -d4 Celite(r) PCT/US2006/006436

regi stered trademark of Celite Corp. brand of

di at omaceous earth d doubl et DMSO d6

A di nMI foxi de-dé DMF N, N-dimet hyl formami de Et OAc
ethyl acetate h hour(s) 'H NWR proton nucl ear magnetic
resonance HPLC hi gh performance |iquid chromatography

AbbedBatiompsiml Abwomyntsogr aphy / nmass spectroscopy mnin

ey kil

mlliliter(s) M nethanesulfon

gvnp%ztl?béevpg@gp apedssd thrpughoukthe disc}/olsure[qhzey have

thel foMbwidg¥ndahing: PYr rol i di no- phosphoni um

hexa

fl uorophosphate rt roomtenperature RT retention

bmt j me (HPLC or bto@B)ultigletsi ngl et t triplet TFA

i fluoroaceti¢c acid ., THE tetrahydrofuran 28 WO
B%oa/ 096338 Pﬁg?tﬁb@f@d%"/“%ama TLC thin | ayer
bp chr omat ogr aphyoifiig pofn@! uenesul f onyl

bs broad singlet

bt broad triplet

CD3;CN acetonitrile-ds

CD;0OD methanol-d,

Celite® registered trademark of Celite Corp. brand of diatomaceous earth

d doublet

DMSO-ds dimethylsulfoxide-ds

DMEF N,N-dimethylformamide

EtOAc ethyl acetate

h hour(s)

"H NMR proton nuclear magnetic resonance

HPLC high performance liquid chromatography

LCMS liquid chromatography / mass spectroscopy

min minute(s)

mL milliliter(s)

Ms methanesulfonyl

m/z mass to charge ratio

PyBOP benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium
hexafluorophosphate

1t room temperature

RT retention time (HPLC or LCMS)

S singlet

t triplet

TFA trifluoroacetic acid

THF tetrahydrofuran
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General Anal ytical Procedures The structure of

representative conpounds of this invention were
w@emwhiosasesl usi ng the follow ng procedures. ElBCL/D8006/006436

i npact mass spectra (EI-M5) were obtained with a

W ett Packard 5989A mass spectroneter equi pped with

TLS Hewl et t Pacm@ymowg@ﬁﬁiﬁnat ograph with a J & W
TDBScqurm(P |ng 30 mx 0.25 mm). The ion

source is nt a| ne at 250 C and spectra were

scanned from 50-800 anmu at 2 sec per scan. High

G ressure.|i i;ui d.chromat ography-el ectrospray nass
——E%Mﬁwe obtai ned using either a: (A
Hev“l“ﬁé §imiaskar %ﬁ@s@&aﬁé&n@ﬁﬁﬁh@@@ﬁhw ihPenfiof YRLEER B Med using
unp, a variable wavelength detector set at 254 nm a

the\fﬂ)&b%m@p@@éurcal um (2 x 23 mm 120A), and a Finnigan

S8 eT RS RS RN o] PO B R e Pockand

5989@1 Aghs@ spedtioaleke dq@rppten mﬁttaﬁq@mleag%cﬁaﬁhﬁgmuab@ ICh@dmatograph
ions in the source. The eluents were A 2%

withcted ki WrPBeS icalumt €232 coatoRye3PRA &M BmupysI hggipe rsource is

t, h 0.018%T ent el tlonfro

g §Behi ol s yae? Fnlgd Qom RPN 4% P Ll
| NLHEHN pieSsuds uid bHroﬁ{atdgﬁégfhlyaéledﬁ@kﬂa fmbksSspatita ANA-MS) were
final holdat 95% B of nmn Tota run tine is 6.5

obtaingd ugpg eitlEy a5 | son HPLC syst em equi pped with two

Gl ; osa sgn
O BB RYILO0 SOy AHCSELEh 2o
wavalgngil? Getdgtor seirmi 284 Mm;raom ptcC(Z B adben R ad?2iipoh,el20A), and a

ctroneter with z-s el ectros

Finfigan A @D Ene Rr SRESHEMERE i cRF ariPiboaistigny Srrsira were

scadnedl 660285120581 usidVAPAiAMd VR thh@Becorfias tEHeNfimber of ons in
Detector) data is also acquired as an anal og channel .

the pawrceelhe stusnigewvere pA: 2% aqstandipile i water ikl O 7T and B: 2%

Wa%:%Z% -Qr:l rle Wlﬂé P'ut g@g)n ‘gcr)(r}ﬁarilf??}gat Ut g%l <|> govq@}ﬁ %%é%mg%é%s min

at aafloverafd @fV\If @ine/afin k. Wsed Whithminrinitial h@lﬂ(?bf 013 tirpdmd aifihdldlold at 95%
ld of 0.5 mn and a final hold at 90% B of 0.5 mn.
Bof'gtsdpm rRRalPpEmeds 4590 n. An extra switching val ve
or | S used for colum sw tching and regeneration.
Rout i ne one-di mensi onal NMR spectroscopy is perforned
(B)on GO$pnvHPLasyisem equipped i thpiwesG a0 puetper & Gilidre215

Au%%e'[{%%é adela LS %'g‘é? E}'ggt@ge%%@dc 58! B S0PL G 50 A),
and a Micromass LCZ single quadrupole mass spectrometer with z-spray electrospray
ionization. Spectra were scanned from 120-800 amu over 1.5 seconds. ELSD
(Evaporative Light Scattering Detector) data is also acquired as an analog channel. The
eluents were A: 2% acetonitrile in water with 0.02% TFA and B: 2% water in acetonitrile
with 0.018% TFA. Gradient elution from 10% B to 90% over 3.5 min at a flowrate of 1.5
ml./min is used with an initial hold of 0.5 min and a final hold at 90% B of 0.5 min. Total
run time is 4.8 min. An extra switching valve is used for column switching and
regeneration.

Routine one-dimensional NMR spectroscopy is performed on 400 MHz Varian

Mercury-plus spectrometers. The samples were dissolved in deuterated solvents obtained
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from Canbri dge I sotope Labs, and transferred to 5 nun

ID WInmad NMR tubes. The spectra were acquired at 293
wK200¢hes38hem cal shifts were recorded on the pptT/BESBENE006436

and were referenced to the appropriate sol vent

o g 0 RO D0 B 3 TR s
spebird QeRPABqhiREd SOB3K f Phe chlirhiSAR s verdt [&Qf‘?fe?toh% Hm scale and

Internediates Intermediate A Preparation o _
werg-rgfarengeditq the 2ppliopiigio solvent3ignelsz authax 81495py Jor DMSOhisal.93

P D G BRUbRG P05 et for el B 20 e CDCL for

'Hkgdegra. O S OCH3 <\ :1] N NH2 This material was
prepared using the general procedure of Bal dwi n, John
J.; Engelhardt, Edward L.; H rschmann, Ral ph;

S.; Atkinson, Joseph G ; Wsson,

Pr&AnaiidiPef fn Jd%% % har | es S.; Scri abi ne, Al exander .
Het er ocycl ic anal 0gs oflxﬁktenefﬂﬁﬂelmypert ensi ve

- ¢ bl ockin
( g drrer]g A iovN- g'-ud«lﬂuoro-IS benzodioxol-5-yl)-1,3-thiazole-5-

hydr oxypr opoxy] - 3- cyanoRyihsh Jour nal of Medi ci nal
Chem stry (1980), 23(1), —g#gﬁ—mhl ch is hereby

i ncorporated by referencg, a bows A m xture of
nmet hyl 4-am no- 2-

(methyl thio)-1,3- thl o@yl%te (2.55 g, 12.5
mol ) in rrethanol stirred with warm ng
until all materi aI §'so| ved and then allowed to

t

S-Arret—wa chele LRV e d  sol uti on
in rret hanol was pr epar ed by cg:autl ousl y addi ng the

appropriate quantity of co engpated aqueous HCL to
nmet hanol . The reaction% ®|th3a rapidly stirred
ti

suspensi on of zinc and ng material in methanol
was continuously flushe wi t¥2 nitrogen as 2.5 nL

o B P e P S R UELF S5 8L 30, e
EngghardzEdiedd My MischatnR eSS HonQIlNGef£ASL; 1AWinson, Joseph G.;
Wasson, Burton K.; Sweet, Charles S.; Scriabine, Alexander. Heterocyclic analogs of the
antihypertensive $-adrenergic blocking agent (S)-2-[3-(tert-butylamino)-2-
hydroxypropoxy]-3-cyanopyridine. Journal of Medicinal Chemistry (1980), 23(1), 65-70,
which is hereby incorporated by reference, as follows: A mixture of methyl 4-amino-2-
(methylthio)-1,3-thiazole-5-carboxylate (2.55 g, 12.5 mmol) in methanol (50 mL) was
stirred with warming until all material was dissolved and then allowed to cool to ambient
temperature before zinc dust (4.90 g, 75 mmol) was added. A 3 N hydrochloric acid
solution in methanol was prepared by cautiously adding the appropriate quantity of
concentrated aqueous HCI to methanol. The reaction flask with a rapidly stirred
suspension of zinc and starting material in methanol was continuously flushed with
nitrogen as 2.5 mL portions of the HCI solution were added at 10-minute intervals.
During this addition, rapid evolution of gas ensued which was passed from the reaction
flask into a bubbler of bleach to capture evolved methanethiol. Periodic HPLC analysis
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flask into a bubbler of bleach to capture evol ved
nmet hanet hi ol . Periodic HPLC analysis 30 WO

wWQ6HIB8B38 PCT/ US2006/ 006436 i ndi cat ed t hatPAT/BS1906/006436
after the last of ten portions of HJ was added, nost

indfice s 1,28 deree b REo e SEAE AP RIcd, TpHad the starting
maﬁ‘:&iﬁp@%g&ﬁ qfhe@@ichbﬁ gnkt'ﬂrez\%)s TwSAour iR a?&iflgi‘?f%ued

sodi um car bonate. The resulting “mxture was tered
SUSQMIQM (SBite® én K mLrshnsaed equehusdadiumkanrendian®he resulting

sVt Rt o S u e Bt SRR Y S (100 mL)

waMﬂwrﬁ@metﬂqh BRChE WS Iﬂeenvmﬁ@c@d Wirbdti®ad WiAURNIRbnERane.
dried (Na2SO4) and evagorate in vacuo to yield

Combief icsipctyWaigavashed wit @ﬁbpmmbl(r@sduwb(Naaa@a) amue@apm ated in
vac@l @c?gf;?ggteékﬁﬁ ?,Fa%l ?fl%le{%ﬁﬁﬁ%\gﬁ/x @?Bg%?g%&l ? %‘_f ng be%ggnably

purivby NNIRGQd HHLO al&lﬁs'is 48], wadsed dir€Aly(iBShe @3} reabdos. 72
PLC RT (m 1.43. Ste&Z Prepar ati on

oF "Hre R (A i DO Wt bk &5, 050y 1§ fondhh and 3. T2ppm s
- B- rboxylate 0 S CH3 NI OCN -J~~
3Hf(§¥—]§‘@%§é 12% CHH% 3 A slurry of nethyl
4-ami no- 1, 3-thi azol e- 5- carboxyl ate (2.83 g, 17.9 mmol,

. |n di chl or omet hane (65 rrL) was
Step 2: Preparation af WRis(tergbutor pearbgnyppmino]-153-thiazole-5-

caﬂ%%ﬂe@ét butyl d| car bonate (8.40 g, 38.5 mml) was

added, foll owed by dichloronmethane (5 nL), followed
by NN-di et hyl pyri di n-4-al®ine (218 ng, 1.8 nmol), at
whi ch point all matergal uCtlkl y di ssolved to give a
yel l ow solution. Aftex s{tirriggg 27.5 h the solution
was | oaded directly onN 120 *i_ll i ca gel columm
whi ch had been equili br d wo exane. Products
were eluted with a gradie tj%cmsm 340 % et hyl acetate

in hexane at 70 nlL/ m n. Hons contai ning the
title conpound, which eluted~at 22-40% were

%aig gf“§£§’| oqf d‘ﬁe(ﬁrlﬂlél alglélogf}%—ggsz(oﬁq fé:ar% {e (Z%tg, 117%I mr%%l a
technical grade) in dichloromethane (65 mL) was stirred under nitrogen in a 500 mL flask
as di-fert-butyl dicarbonate (8.40 g, 38.5 mmol) was added, followed by dichloromethane
(5 mL), followed by N,N-dimethylpyridin-4-amine (218 mg, 1.8 mmol), at which point all
materials quickly dissolved to give a yellow solution. After stirring 27.5 h the solution
was loaded directly onto a 120 g silica gel column which had been equilibrated with
hexane. Products were eluted with a gradient from 0-40 % ethyl acetate in hexane at 70
mL/min. Fractions containing the title compound, which eluted at 22-40%, were
evaporated to yield 3.48 g (54%) of pure material as a white solid and 0.53 g (8%) mixed
fractions. In separate experiments when purified methyl 4-amino-1,3-thiazole-5-
carboxylate was used, the yield was as high as 88%.

'H NMR (300 MHz, DMSO-dg) 8 9.25 (s, 1H), 3.80 (s, 3H) and 1.35 ppm (s,
18H); HPLC RT (min) 3.13.
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fractions. In separate experinents when purified
nmet hyl 4-am no-1, 3-thi azol e-5- carboxyl ate was used,
wo b@opdasBsl was as high as 88% 1H NVR (300 MHzPCT/US2006/006436
DI\/BOd6) b 9.25 (s, 1H), 3.80 (s, 3H) and 1.35 ppm (s,
(

3 13. 31 WO 2006/ 096338
0 arb ayBing{-il dnthigrole-5-carboxylic acid

4- [(tert but ox carbonyl)am ngl -1

3-thi azol e-5-carboxylic id]O SOH NNH OBl CHC 3
CHH3 3 A solution of IIOH

am noj
5.88 g, 10.8 mml) in

4-[ bi s(tef-t-butoxycarbo
-1, 3-t hi azol e-5- car boxyl a

et hanol (100 nL) plus tetra erﬂpran (50 nmL) was
stirred under nitrogen as 1 N sodium

hydr oxi de (100 nlL) was added. resulting mixture

was stir(ed at 70 C for 3 h, cooled to anbient
t emzj’emiummleofamihylhbfbigwapknrtaxye:drﬁonquaﬁim] 1,3TihéazbRsI-garBoxylate

G BR8P Flindthisce ol BB RS i haio BP9 (30 kv tied under
nltﬁf;@ehl E1 Q{ﬁheb@s b NOsdavurs hpavordi IO(PIﬂL?fNag ad¥eB4 G0 lﬂésuhgg mjfxture

(groduct was extracted with six 300 nmL portion
Waﬁ ﬁ@lﬁw 2O Chiang ht hesled tmeamiqmtcbmpermiu&smldmhm &aiq;ura&tdad vacuo.

Th?% a %I tion gig/tﬁ ]\N? ium chl ori de and extracted
Pee oot e P e ?ﬂ]ueé?flf]mon‘é {CROLASSHREPRAS AR (AP0 mL) and
sti@ed Ffapiill P adBE QK AOM] l(SW@% b}aﬂgweaﬁaﬁﬁﬁ%tf ody i h@}?%\%g Iéi@'l. The

and then tol uene was added he resid
Prodyglopisaragciad siith sbo399 @IL(POZUM @ dlo(ﬂgﬁ%lediﬁnqoﬂlnﬁe tidragueous

phz%l\/%% g%t)ul:a ngysgoglu&nl(ﬁ)sgﬁéga(ﬁ pchm]ae 91 %tr%?e%%%ﬁe rgore times

w1tﬁ}d)hyl atdRiE Whie Combine® eZactsSk@p déied BNSS@, PhrdddVaPbrated in vacuo,
(2 2-difluoro-1
ancgt f@%ﬁ%%ladé cg/qo)tg?ﬁqq@ue mh\yﬁS} evaporated again to yield 2.54 g
(9686t dFipRZOry produbE ALy BFRhEND: ke, OXF S 1 HJ N NH
"H NMR (300 MHz, DMSO-ds) 6 9.3 (s, 1H), 9.1 (s, 1H) and 1.47 ppm (s, 9H);
HPLC RT (min) 2.02.

Step 4: Preparation of fert-butyl (5-{[( 2,2-difluoro-1,3-benzodioxol-5-yl)amino]carbonyl } -

CH,
O
CH
CH,

1,3-thiazol-4-v)carbamate

A solution of 4-[(fert-butoxycarbonyl)amino]-1,3-thiazole-5-carboxylic acid (200
mg, 0.82 mmol), 2,2-difluoro-1,3-benzodioxol-5-amine (170 mg, 0.98 mmol),
triethylamine (0.34 ml., 2.46 mmol) and (1H-1,2,3-benzotriazol-1-yloxy)(tripyrrolidin-1-
yhphosphonium hexafluorophosphate (PyBOP, 511 mg, 0.98 mmol) in anhydrous

dimethylformamide (2 mL) was stirred at 60 °C for 22 h under nitrogen and then cooled.
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O CH3 O-~-CHCH3 A solution of
4-[ (tent - but oxycar bonyl ) am no]
WO 2008/09d38®zol e- 5- car boxylic acid (200 ng, 0. 82CTITR10P6/006436
2,2-difl uoro 1, 3- benzodi oon 5 amne (170 ng, 0.98
i.et hyl am ne

|
Thgrmﬂépl)imé salufjgh 365 (1459 mti} eg;hYé %%t%t@ .anwnaﬁwu)vaﬂhwm and then
satMa@e@'E?i%Qh?Hé Hmaﬁﬁ)i%telr RS QQQ@% ) ;grﬁy gﬁorat%é U?cuo The

I n “anhydr ous
res@ltmg r@ditat\w@@:hﬁmaloglﬁﬂudd cnriemn Lrif Bﬂmg g8l iy dittdoromethane to
I th} (ﬁ) EOO / 096 38 P?T/ USZ%)OG/ 0064§6 The
Chafgss FH‘W& Dol e (Bl b SHTvEm A { Tigeeiir 40Qathy!

ace\!@é;fhefﬂ:x&\ﬁé Rad\e@lto @lﬂge thé ?R)dué@t BERESE c!?)rnte{‘l‘ﬁn% @_t%eutle compound

organic |ayer was dried and evapor afe
weiggoubinetrad evapnuited ryyiekdSdues mfals odiat odeitroguegithded about 95%

f h h
purp By Ryl i P 58 st Bl % Rt T ana o o
gr ai BMR (300MBR, PMSOAES hybs (298 3 €7 {smﬁ?wze(s\ﬂm) 7.73 (d,

used to elute the products. Fractions containing
1H{mﬁtla@0@1@imgoﬁﬁd7 %\éidefzﬂawm hasl pamds,éll@pﬂd’é&RiTt(mu;bl%ﬁ d
ab b

Ste T a%1 r&ju

carbdtaidR ( 300 M—Iz DI\/BOd6) b 10 28 (s 1H) 9. 87 (s,
1H), 9.08 (s, 1H) 7.73 (d 1H nmeta coupl i ng,

7.3-7.36 (dd, 2H) and 1. O>£4-I) HPLC RT (m n)
3.51. Step 5: Prepar t|o N-(2 2-difluoro-1
3- benzodi oxol -5-yl) - -thINaz e-9- car boxam de O OX F

SOF <\ HNNL2 A 'ESnoftert butyl (5-{
[(2,2- d|f| uoro-1, 3- benzoB‘l"@on 5-yl ) am no] car bonyl } -

1, 3; t | 242 , 0.61 | I |
b e A SR R P2 oo ST fgiponst-
1 B%hzdmsylﬁalﬂdiﬂe (MQ%g,@' Glrlﬁﬁl%[) ih AchlordRethafb0 mL) plus

evaporated in vacuo. The residue was dissolved in

triflgpropsediconist Rank) Whﬁstmh@dewmhg@aﬁou i éﬁ éloand@wemsted in vacuo.

T T R RUGPE PP MAE e

N aI@(B@;’ZSIlﬂf) aqrdueptapowas Batki axtruaed WlﬂhQiﬁﬂ@bﬂleﬂlﬁQe Eﬂd (h%%%nbmed

he Iltg con‘p und as an off white sol
em&f)tp"%aérdé’&dt( a %Va@g%%pézaw Quield Ag0 mg (83%) of the title

compound as an off whlte solid which appeared to be about 90% pure by NMR and
LCMS.

"H NMR (300 MHz, DMSO-ds) & 9.65 (s, 1H), 8.88 (s, 1H), 7.73 (d, 1H, meta
coupling), 7.3-7.34 (dd, 2H) and 7.06 ppm (bs, 2H); ES-MS m/z 300.0 [M+H]*, HPLC RT
(min) 2.91.

Intermediate B

Preparation of 4-amino-N-(2,2,3.3-tetrafluoro-2,3-dihydro-1,4-benzodioxin-6-v1)-1,3-
F
S F
N O
§ fj\H ]
N7 NH,
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LCMS. iH NMR (300 MHz, DMSO-d6) 5 9.65 (s, 1H), 8.88

(s, 1H), 7.73 (d, 1H, neta coupling), 7.3-7.34 (dd,
wWQkocam33. 06 ppm (bs, 2H); ES-MS i,i/z 300.0 P&HBH2006/006436

HPLC RT (m'n) 2.91. Internediate BPreparation of

4-amino-N-(2 2 3 3-tetrafluoro-2 3-di hydr

4- beldvigfesspedia-was| pryparedby wdingithe neetlm @d?@&irﬁbéée for ti

SR B S B ORCAS pqeonn

6~ alﬁlnB gatherethare?, Daiiflatesdr3-bartodhaves-bhatind iR St £PBha@pure Hroduct
I nternmedi ate A but using

Waﬁ Cﬁmﬁ‘:tg”t”‘eéitt?yaNM%?R?—CQOS@QHY ‘hydr o- 1, 4- benzodi oxi n-

6- an}(m@¢
2,2- uo?’ggyggbenzgdd%xoﬂ%(sa )n894n(8§tHe)p7§5 (‘1’ g1, meta
complng),pw SO 1Hyastachdoanbd ebuplig), Uy42MHR1Hp@1$Kd 0RY) and 7.14
"H NVR (300 MHz, DVMSO-d6) 5 9.76 (s, 1H), 8.94 (s,
PPIMPS. ZH)35 (d, 1H, neta coupling), 7.54 (dd, 1H, neta
and ortho coupling), 7.42 (d, 1H, ortho coupling) and
7.14 ppm (bs, 2H) I nternmedi ate B-2 Preparation of
4-am no-N-(2, 2, 4, 4-t et rlatdrmesddatd B-1, 3- benzodi oxi n- 6-yl

P‘)ﬁﬂﬁﬁié gtﬁhql 6}120;'1 R 1de eroaeime i1 §
met hod descri bed above fsogalbg,@amﬁ@epar ation of
Intermedi ate A but using

2,2,4,4-tetrafl uoro- 4H-13be odpoxf n- 6- ami ne rat her

than22d|fluor013? @ -SFdiine in Step 4.

-1.3~-thiazole-~

g FF
NH,

This intermediate was prepared by using the method described above for the
preparation of Intermediate A but using 2,2,4,4-tetrafluoro-4H-1,3-benzodioxin-6-amine
rather than 2,2-difluoro-1,3-benzodioxol-5-amine in Step 4.

ES-MS m/z 350.1 [M+H]", HPLC RT (min) 3.17.

Intermediate B-3

Preparation of 4-amino-N-[4-(trifluoromethoxy)phenyll-1,3-thiazole-5-carboxamide
F
LT
S N F
&Il H
N™ “NH,

This intermediate was prepared by using the method described above for the

preparation of Intermediate A but using 4-(trifluoromethoxy)aniline rather than 2,2-

difluoro-1,3-benzodioxol-5-amine in Step 4.

'H NMR (300 MHz, DMSO-dg) 6 9.66 (s, 1H), 8.92 (s, 1H), 7.74 (d, 2H), 7.30 (d,
2H), and 7.10 ppm (bs, 2H).
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ES-M5 mz 350.1 [M+tH +, HPLC RT (min) 3.17.
I nternmedi ate B-3 Preparation of
WA 2@ai0m33N- [ 4- (tri fl uor onmet hoxy) phenyl | - 1, 3- t hPERUF®0&006436
carboxamde F O/ Il O- FF S HNNH This
i nternmedi ate was prepared by using the nethod
descri bed above for the preparation of Internediate A
but using 4-(trifl uorongich@edia@Bld Nne rather than 2, 2-
di fl uoro-1, 3-benzodi oxol-5-amne in Step 4. 'H NWR
anation-pf 4-priye-N6)3-@riflue ethogyipheigylb 2. 3¢thjazoldy3-carbbkamide
(d, 2H), 7.30 (d, 2H), and 7.10 ppm (bs, 2H). 34 WO
2006/ 096338 PCT/ US2006/ 00643 nt &r gedi ate B-4
Preparation of S
4-ami no- N-[ 3- (trif 1 upr detloxy) pHenyFl - 1, 3- t hi azol e- 5-
carboxamde OF S H NH2 This internmedi ate was
prepared by using the nethod descri bed above for the
pr g - .
S P O EEReH Py 5ohg Pip B Hesgriged sbove for the
preprrationoefdnteridediate 2o butarsoig-BiteftimeniethoSy epilihe ratheiNiR 2,2~

. 6) .S 9.74 (s, 1H), 8.94 (s, 1H), 7.80
dlﬂf‘é‘%l%;g%m?%g?gjg‘“&eﬁb“&% 4 (_t,H)lH), 75 (b?? 2H)
and' H/NRIR prom Mgz, BMSO-LDLES 7B 311§, Fob(sPI E}?g@%@fﬂlﬁgf%ﬁ «,

4-amino-N-{4-[(trifluoromethyl)thiolp eny?
1H), @405t, d b bokhhsdeH) &1dF7.Q1 ppn (§ 1H).

2

Intermediate B-5

Preparation of 4-amino-N-{4-[(trifluoromethyl)thio]phenyl}-1,3-thiazole-

S-carboxamide

S F
PO
S N F
&l H
N™ “NH

2

This intermediate was prepared by using the method described above for the preparation
of Intermediate A but using 4-[(trifluoromethyl)thio]aniline rather than 2,2-difluoro-1,3-
benzodioxol-5-amine in Step 4.

'"H NMR (300 MHz, DMSO-dg) 89.78 (s, 1H), 8.94 (s, 1H), 7.82 (d, 2H), 7.65 (d,
2H), and 7.15 ppm (bs, 2H); ES-MS m/z 320.1 [M+H]", HPLC RT (min) 3.19.

Intermediate C

Preparation of [2-(aminocarbonyl)pyridin-4-ylimethyl methanesulfonate

o,
O=g_
O” 0] 0]
I A NH,
=N
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<\ HN'[a F NNH This internediate was prepared by
using the method described above for the preparation

w@boobneessredi ate A but using 4- [(trifl uoronmet PgT/Us1006906436
aniline rather than 2,2-difluoro-1, 3-

i.n Ste 1H NMR (300 MHz,

CO 1te 7.82 (d 2H)

2H); ES-Ms fn/z 320.1

ernedi ate C

yridin-4-yl | methyl

ANH2 35 WO

7.65 (d, 2H), and 7.15 gpm bs

[ MkH +, HPLC RT (min) 3.719. '("

Preparation of [2-(am

net hanesul fonate CH3 0O 'JO .

2006/ 096338 PCT/ US2006/ 006 Step 1. Pr epar atl on of
icotinate

ol SeP B S B BRR b OTE Y elear Raie: [Bammomin (B bAHOmL) was
stirfedrWiBMcelenetZA0] B cm&é%ts 'cBﬁcee‘ﬂnWeEl Ifs‘ulhfrfa :{ES%WH%G gtgfpmmol)

cool ing as concentrate [furic acid
afdey. Fousensautietd heptehydrare (@gf%Mthaahyydmgm pﬁex@e (25.6

mL%%%OW%{/\v}eartéel‘51 we c% dfdg? eé\{%)é( 1‘1,1[{1 ﬁP?rHatg}gt @rﬁ%ﬂsl qq@h that the

tir© 65ths wERtukd It3e B
eSSk A BN Sty Pt

geawere gddedity thedf@ﬂv@rl@eadubeﬁadtmnt&tmpdrami‘e inah éesiret R ge.

T RN T T N T —
for 2 hew1dmukc<mlmg uné th&a&‘poﬁfddﬁﬁtﬁdi solt@onf isMdh® Bitraf0Rh i d¥ke (80.6
ured into a solution of trisodiumcitrate

g) i iny Wﬁgﬁaﬁ ég{?g@%thelg§es4qqemftép thenoaction)flash @/eremyashed out with a
littl§ ﬁx‘étkﬂﬁ@lsanh%vz&m' Arhk E@su[t a@f'eﬁ)#li'g B @ 4 1%5geutrlask as

[1ttle net ano resu
sohmﬂéﬁ% Wsaddabasldww @bntmneadlse: mnal thamgiRtufid dakb@se. Suahd d

A R S N

vacia@d fitlere thralgh CHRe® 2Kt WIS R hihe @R I’ee%§ mL
vacuum filtered through Celite(r) and t e svver

portipns R dichiowrmeihans. (The abass of th_e fﬂp@uetwemm sep(afated and the aqueous
T a he filtrate were
e R R e BB, g Gabinch EaFedl € e
(NaafiQuhamti chpanedeh hane. maee@mﬁy dbﬁd_lr_ﬁ)fdde&%sl \iﬁ@sﬁe&i Wltiﬁd ;
t ed acuo e resulting soli
ethe}/g%aaé.lgz)q%g]gv\gg gtg/rl% \?ﬁh Iwre]tmzmg and sonication followed by cooling and
filtration to yield 13.9 g (44%) of pure title compound. The wash solutions, which

contained some highly contaminated desired product, were discarded.
'"H NMR (300 MHz, DMSO-dg) 6 8.83 (d, 1H), 8.39 (d, 1H, meta coupling), 8.24
(bs, 1H), 8.00 (d, 1H), 7.81 (bs, 1H), 4.39 (q, 2H) and 1.37 ppm (t, 3H); ES-MS m/z 195.0
[M+H]", HPLC RT (min) 1.83.
Step 2: Preparation of 4-(hydroxymethyl)pyridine-2-carboxamide
OH O

A slurry of ethyl 2-(aminocarbonyl)isonicotinate (5.00 g, 25.8 mmol) in absolute

- ethanol (150 mL) was stirred under nitrogen as sodium borohydride (2.92 g, 77.2 mmol)
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et her/ hexane (200 niL, 1:30) twice with warm ng and
soni cation followed by cooling and filtration to

WO e@bmdoeB3s 9 g (4499 of pure title conpound. ThRCTHESI006/006436
sol utions, which contained sone highly contam nated

i e - - ? rded. 1H NVR (300 MHz,
wagﬁ‘&ig}ﬁd %f&%?%ﬂégrrzngf{t%%%}e%g? etaé\’nel ’er%{%n ¥aN IRy
quegclzet by asiljtichHf, 178nD0Of fduratdaqueoud hrrdoRShiur idhiorifle 3 1dvbd by

tir?‘ a[a_?thl ﬁ%lppm (t, 3%2]&1 ES-M5 m(z 195.0 [MH~, '
s L‘% Bilrhe Bybbiing sipppedspndthon evaperssionin vavuofto Eagha white solid
residGOXYAY | sdbiGi . olDRZd by Tha

S A B T o
eXtgcugrs, it mLiportidns off uthgl acetdna NObmbikd@ efikactdMaSre dried

STYNN under nitrogen as sodi um borohydride (2.92 g,
N a%%b‘ﬁ aﬁfgrSY%PO‘aé%Aj Woy aﬁg?)@/ 96339 OIS rus ditrserseoundss a white
soliddded. After 22 h stirring at anbient tenperature, the
regction was carefully quenched by addition of 17 ni.

of %@M@(%_Mﬂaé@h{f%@@ﬂ.ﬁ@n@ hH@,:jS.@teEjst OEb,@!mbEMH), 7.46 (d,

Stk N t ng stopped and then
L SBhE Fpo 44, e, B R B8t S0 AR oS a1 8540 vkt veak
signBHt HAtE R Ta@ugPLes.sodi um chl oride (80 ni) was added

followed by five extractions with 200 nL portions of
Step 3. Riepagation-nf 42-(aninbtarh oinydpyridiot 4-yiereth vt niedthnefuNaz 50 4)

and evaporated in vacug,to yield 3.85 g (98% of pure

title conpound as a \@y!{{é solid. 1H NMR (300 MHz,

DVMSO-d6) 5 8.52 (d, 1HF08.00 (s, 1H), 8.07 (bs, 1H),

7.46 (d, 1H), 7.60 (bs, 1 554 (t, 1H) and 4.60

ppm (d, 2H); ES-MS nal/z 15¢. O » Wweak signal]+,

HPLC RT (min) 1.05. Step 3\_PNeparation of

12- (am nocar bonyl ) pyridin-4 || nmethyl nethanesul fonate

CH3-(h@drox Pn@h W2y ridine-2-carboxamide (1.00 g, 6.57 1 di i
h f{é{%h d@gﬁft hyl ) pyri di ne- 2-car bc_)xargn’ de (H%Lm%z)wgs 1g§(?51¥ed 1
ety F%ﬁ agé%(h%@qlw todt Ky with sétrigemd@Onirberaincntitrepath
befofOBle89140An0 (1G Mt h LI nder, pi.frogen in an ice

bat h g,befgr% 3Tt %éﬁéﬁrﬁh %ng(a Lijég%dnfqlfogv.eg yRghgnesonyl

chlogdrién6 mb) 8.6¢vedndly advet] kiasyes s (fJ\ﬁHﬂWming.hTﬁ’é icd %a&%e@@ﬁm@ved

{ml added dro‘pwidse over 7 mn). The ice bat
ngvsgg)ensmn was stirre

2 h, and then the reaction mixture was poured into

and t%‘e ?éé}l
was S

60 mL water and stirred rapidly for 10 min. The phases were separated and the aqueous
was extracted twice more with ethyl acetate. Each extract was washed with brine and the
combined extracts were dried (Na,SO,) and evaporated in vacuo to yield 1.50 g (99%) of
pure product as a fine white solid which turned pink on storage. Re-assay by NMR after
such color change did not show significant decomposition.

1

HNMR (300 MHz, DMSO-ds) § 8.64 (d, 1H), 8.06 (s, 1H), 8.14 (bs, 1H), 7.6 (d,

1H), 7.70 (bs, 1H), 5.41 (s, 2H) and 3.33 ppm (s, overlaps with water in solvent).

Intermediate D

Preparation of {2-[( methvlamino)carbonvl]pvridin-4-vl}methvl methanesulfonate
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and the resulting suspension was stirred 2 h, and then

the reaction m xture was poured into 60 nL water and
wariosoes3s api dly for 10 min. The phases were SBEEDS10861006436

and the aqueous was extracted twice nmore wth ethyl

acetate. Each extract y}@s washed with brine and the

conbi ned extracts we Q fied (Na2SO4) and evaporat ed

in vacuo to yield 1. O,, (99% <§)f pure product as a

fine white solid vvhlciﬁ)t rned ﬁn st or age.

Re-assay by NWVR after su orN change did not show

significant deconposition. ],J,-l\lNl\/Iili (300 Mz, DMVMsO d6) 8

8.64 (d, 1H), 8.06 (s, 1H), 8.14 (bs, 1H), 7.6 (d,

1H) Thi¢ c@&p&tﬂﬁi is Hdde 1rrr’tféjsa1§1§ mahbd asa].'ﬁgen?heéigt QE’H?Jt(%\rting with

overlaps with water in solvent I 'nterme
methybtvamamidsgrader than fmantigd mmtapol) awt mothyhdspifonidianhydride rather

| h fonate 37 WD 2006/ 096338
tha%@f%@%ﬁ t Su%ﬁén%P% 1 O0OHCH3 VN This
con*apml(a)m@ﬁ DMS@L@G)S@@EO (BN 9Ly), 3864 t?H 3%?11%, 7.58 (d,

but startin th hyl formam dée rat .
1HY, § rke(#i2dB, 3. 9:€s éﬂﬂ) ﬁnéﬁ&Om@Jtm@rﬁﬁp ESd\vaon/aﬂhy.d r[MaIféI] , HPLC RT

: g r than by nethanesul fonyl chloride in step 3. 'H
il ?’300 Mz, DVSO-d,) 8 8.80 (bs, 1H), 8.64 (d, 1H),

8.03 (s, 1H), 7.58 (d, 1H), 5.41 (s, 2H), 3.29 (s,

3H) and 2.80 ppm (d,3H); ES-M5 In/z 145.1 [ M+H] +, HPLC

RT (min) 1.43. Interné@t_‘ﬂw&paratlon of

g‘ﬁer%g&x% ofd/ ot rﬁe{{ﬂw &&W&n&hgné@ngﬁﬂ% lg)r_; iz %0 egt hgﬂ;' % etate

4- (chl or omret hyI)perld| n- 2- i_aim ne @ t NH2 N

KC(N\H/\O/U\CHS
~.N O

Step_1: Preparation of 4-(chloromethyl)pyridin-2-amine
Cl

(2-Aminopyridin-4-yl)methanol (11.2 g, 90 mmol) was stirred in a flask with ice
bath cooling as thionyl chloride (65.8 mL, 902 mmol) was slowly added. After about 10
mL was added, the temperature increased suddenly to about 50 °C and addition was halted
as the mixture was broken up so that stirring could continue as the rest of the thionyl
chloride was added. The cooling bath was then removed and the reaction was stirred for 2
h at ambient temperature before it was evaporated in vacuo and then toluene was added
twice and evaporated each time in vacuo to yield the hydrochloride salt of the title
compound. A suspension of this material in dichloromethane (150 mL) was stirred with
saturated aqueous sodium bicarbonate (150 mL) for 1.5 h. The phases were separated and
the organic extract was washed twice with water, once with brine and then dried (NaySOy)

and evaporated in vacuo to yield 10.71 g (83%) of pure title compound.
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(2- Ami nopyridi n-4-yl)nmethanol (11.2 g, 90 nmol) was
stirred in a flask wwth ice bath cooling as thionyl

w@ bhdoendaias (65. 8 nl, 902 mmol) was sl ow y addedPCHUSMN6/006436
about 10 nlL was added, the tenperature increased

o1 N SRV Bt PN OB § rr%?‘%'ghrﬁ?ﬁﬁg?eom G5 RIS 04 G,
268nd D80 hER (. ofrn) B 800X ks 2 fen ARkt aThe

coo $then renove r eac
SteptZi Pr@mhon oP2-{f¥- éihl(&nme&nvt)pt/@dm@‘-ﬁﬂanmﬁo befaxroethryl; aceRse
evaporated in vacuo nd t hen tol ugne was added twce

and evapor at ed each |Hr vacuojt o y| eld the
hydrochl ori de salt ound A
suspension of this na er| drchlo?onethane (150

m.) was stirred with tura ed aqueous sodi um

bi b 1.5 h..Th
e AR g TR BB L S e A ol eat
trie¥yldminay Br.7 Q)6 di@hb@oé@ﬁdm@?l@ﬂﬂ) Wh@ @tnq'édl 86hel hﬁ%%%lmth ice

and evaporated in vacuo to g (83% pure
bath ceolimnges gpeiorvkcesBehigyigney 31;78mrn®‘r) wsPobied eko@ﬂssaver 10 min.

Aft%r::% Ny}éi ﬁ%%t@%%%n?%%@%wed ng, 7rti§g 31311%_1%% bg%tﬁ{se(e(ggdj%mduct
spoES ST milkeurd 43s Ailhhl Mlith, didiPbCni8thacsand wishzd.with @@t’eﬁand t’hen

Paratlon of 2-{ [4-(chloronethyl)pyridin-2-yllamno
bm}e % BROGEHYN aa%eme eviporgted N acrd Rherealdye sise putive by

2
Chlér%ﬂé?*aﬁﬁ%?f%%& Pt e i S e R rofffpane o
yielgtQ. 6&861&%1)dlfﬂhm¢mraogard pure htlc cempdnatdh cool i ng as

o1 ol JVBY oty el AMSGeba: 5 0275n<ssrm ﬁ”?@('dlrﬁﬁsscﬁﬂq%gfr@ 707
(d, THS 4shquetng, ﬁt(QrZH)%d@Blt Was dﬁlf) 3 eg@s\fm z?EﬁiABfl [M+H]", HPLC

product  spots. The nrxtur

RTdm@ﬁHdenethane and washed with water and then brine.
It was dried (Na2SO4) and evaporated in vacuo. The
residue was purified by chromatography on silica ge
usi ng a gradi ent from Omddematistamo! 1 n di chl or omet hane
to yield 0.62 g of fﬁe correct and pure title
Con‘poun Akl ‘ - HLY ‘ agela dH)
8.30 (d, 1H), 8.10 (b&m 1FD 7. 17 (d 1FD 4.79 (s,
2H), 4.71 (s, 2H) and R.13 pr’,{}”n (@7 ES- M5 ni z
243.1 [ M+H +, HPLC RT 3Internedrate F
Preparation of
N[ 4- (chIoronethyI)pyrldln 2 yIIacetanrde

By using the methods described for preparation of Intermediate E and by

substituting acetyl chloride instead of acetoxyacetyl chloride in step 2, Intermediate F was
prepared from 2.30 g of 4~(chloromethyl)pyridin-2-amine and proportional amounts of
other reagents. The yield of title compound was 2.0 g (67%) after silica gel
chromatography. Even though examination of this material by NMR spectroscopy
indicated that it was a mixture of the desired compound and the diacylated product N-
acetyl-N-[4-(chloromethyl)pyridin-2-yl]acetamide (about 45:55), it was used as is in the
next reaction and side products were separated by chromatography after the subsequent

reaction.
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Cl HCNCH3 NO By using the nmethods described for

preparation of Internediate E and by substituting
waec@bphe3dshl ori de i nstead of acet oxyacetyl chl oPCTES1006/006436

step 2, Internediate F was prepared from2.30 g of

4- (¢hl or onet h oporti

Wyri di n-.2- am ne _and pr anal
oo REVBIE0G Vi GRobdmAtss? (Phel K 61 (G L 708 (5. 1H), 7.10 (.

HSSTRELDSIY SR 220,y (€1 PEAMS ot LSO pOeky AR i 1,

Sigals €61 @k chytaNiviRtis g aricylasagqRynd s SEHERME 300 NTHWACSDECL,) &
m xture of the desired compound and the di acyl at ed
8.56,(@,(11[}@5 NS (s, 1H), 78.24 (d, 1H), 4.75 (s, 2H) and 2.25 ppm (s, 6H); ES-MS m/z

' - h | i db n-2-yl].ac '

o B0t A HORLTRE I AR A IS e g conn
of thadws coi@ppureid Lic isspossible 15 Raima o thelYMBR PRt OGiaaiyhave been

after the subseguent reaction. 39 WO 2006/ 096338
SWWﬂ@S@@GBﬁ%@&%ﬁ‘ majqrighgad thp gonjppinapbpc12) 8 8. 33

(bs, 1H), 7.41 (d, 1H), 7.30 (s, 1H), 7.10 (d, 1H),

4.65 (s, 2H) and 2.20 ppm (s, 3H); ES-M5 niz 185.0

[ MtH] +, HPLC RT (min) lldt&medialg@l s for the

o mpa gy PRV SRR SERM A MR
4.75 (s, 2H) and 2.2B1ppm (s, 6H); ES-M5 fn/z no
significant MtH+ ion HBLC RT (w nyyO. 97. Because of
t he cl oseness of the ¢ |cO tew@f the two conpounds,
it is possible that sore-0f the NVR peak assignnents
have been sw tched between the desired material and
t heBg arihg thauanthodd diseriaeidoapepisalloe piiinadrinediatf E and by

N[ 4- (chl ofonet h rjdin-2-yll-2-methoxyacetam de
sy gy _ OXW@@?@%@S@%%@@F%&@W g%@}‘lé%al_ e 2.
Intéziﬁl%ﬁﬁfea(t}'vﬂﬁ pdpaldat (5B ﬁ{geofar—@‘ﬁﬁ)r&%ethj?}ﬂgy?{diﬁ—lﬂérﬂﬂe and

- met hoxyacetyl chloride instead of acétoxyacetyl
propoitionilcenduntssifephe? reagemis e The ikl & pGravade prmpramd dvas 38hmg

.0f 4-(chl or onet hyl ridin-2-am n .
@sfT bR s ST ATR R EARCrPT 5hE Mhwk popragy i
hexph.e title compound was 397 ng (45% after silica gel
chrponat o raé)h usi n% a gradient from 0-40% et hyl
acetféNé’ng@ Q%%QD 13) 89.00 (bs, 1H), 8.31 (d, 1H), 8.30 8; 1H), 7.13 (d,
1H), 4.55 (s, 2H), 4.06 (s, 2H) and 3.51 ppm (s, 3H); ES-MS m/z 215.0 [M+H]*, HPLC

RT (min) 0.71.

Intermediate H

Preparation of N-[4-(chloromethyl)pyridin-2-y1}-2-(2-methoxvethoxy)acetamide
Cl

H
AN N\ﬂ/\o/\/O\CHa

=N O

l

By using the methods described for preparation of Intermediate E and by
substituting 2-(2-methoxyethoxy)acetyl chloride instead of acetoxyacetyl chloride in step
2, Intermediate H was prepared from 599 mg of 4-(chloromethyl)pyridin-2-amine and
proportional amounts of other reagents. The yield of pure title compound was 314 mg

(29%) after silica gel chromatography twice, first using a gradient from 2-3% methanol in
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"H NWR (300 MHz, CDC13) 8 9.00 (bs, 1H), 8.31 (d, 1H),
8.30 (s, 1H), 7.13 (d, 1H), 4.55 (s, 2H), 4.06 (s,

wakocans38. 51 ppm (s, 3H); ES-M5 na/z 215.0 [ MME/852006/006436
HPLC RT (min) 0.71. Internediate H Preparation of

- i di n- h th
dicgt g(?rﬁ’l% ere%l? L h | %epp}ér Icg)l‘é]ma%o%,a@y ge {\rpgstbﬁ%?g% p%é%lﬁggadlent
frofEd- h@%seﬂgggggtatg%ghé)gﬁepr eparation of Internediate E

and by substituting 2-(2-nethoxyethoxy)acetyl
chl G NOGR(BRQ M, 6D.Gkebd O:3pabetlH), &BO()alllc}B §.09 ¢4,@H), 213 (d,

1) K o A3 Dt A B HEL ) oo bpm 6 dF): BS-MS e

25Ut ofpret Rerdiagent s. The yield of pure title
COﬁ'pOIL_Il?Id vvgf? ?lf b (29% after silica gel

chr omat ogr aphy tWI ce, first using a gradient from 2-3%
met hanol in 40 WD 2006/ 896338!.P;‘,T US2006/ 006436
di chl or onet hane, and t h&k& chr omat ogr aphy of

t h@rbﬂﬁhtiﬁﬁ%ﬁN—W@huﬁbﬁﬂtgﬂ‘ %ﬁﬂhﬁ@tm ﬁfrﬂ&hgié&%ﬁ%zmﬂde
acetate 1 n hexane. 1H 63 Bm T .1H)
bs, 1H), 8.30 (d, 1¢#), 8. S, ,
358 (o ( 2*9;&@} oH), 3.60 (t, 2H)
fin/ z

4.59 (s, 2H), 4.14 (

and 3.44 ppm (s, 3H); 259 1 [ MH +, HPLC

RT (mn) 1.46. Internedizate 1OPreparation of

N-f4 (chI or onet hyI ) pyrl di n-2- yI | - 2- met hoxypr opanam de
Stegril: Pyq pIROL-2-Ie tieacid: Preparation of

2- met hoxypr opanoi c aC| d / Sodi um net hoxi de in

nmet hanol y?ZSE}o 16 ni) vvals_'%gdd(e:;&f'@ a stirred solution

of 2- bronopropionic a 1926 mmol ) in nethanol (5

m.) under nitrogen. The reaction was heated at 50 C

under nitrogen overnight. The reaction was then

corfirgiitm atetitbxideda mevaoU@H%, TEenL pehdaRlcWasa Biesidlutld of 2-

he addition of 1 N aqueous HCl and this

bfo’EBP‘iEPP}%‘FF qei (L t%ééﬁ@%tlflé%éttwow mLeppdar nifeegent &he reagidon was

heafell AR50 ¢¢F gnt'l‘gr’mt‘?ggemo’ver%?gh@j‘%he ;I' tAgnon was then concentrated under

vacuum. The residue was brought to pH 1 by the addition of 1 N aqueous HCI and this

solution was then extracted with ethyl acetate three times (70 mL, 25 mL, 10 mL). The
combined organic layer was dried (Na,SO,) and then concentrated under vacuum to yield
the title compound as a colorless oil 2.04 g (99%) which was of sufficient purity to be
used without purification. 'H NMR (CDs0D) 6 3.67 (g, 1H), 3.33 (s, 3H), and 1.33 ppm
(d, 3H).
Step 2: Preparation of 2-methoxypropanoyl chloride

H.C

3
CH
01\8\0/ 8

0

2-Methoxypropanoic acid (2.04 g, 19.2 mmol) was dissolved in dichloromethane
(3 mL) which was stirred under nitrogen as a drop of dimethylformamide was added.
Thionyl chloride was added dropwise into the reaction over 3 min and then the reaction
was stirred at room temperature overnight. The reaction solution was concentrated in

vacuo and the resulting pale yellow oil was placed under high vacuum to remove last
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conbi ned organic |layer was dried (Na2SO) and then

concentrated under vacuumto yield the title conpound
W@g008/023BoOr 1 ess oil 2.04 g (99% which was of PCT/US2006/006436

sufficient purity to be wused wthout purifi cati on 1H

NVR.((CD3 b .3.67 (. , 3.33
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di net hyl f or mani de was added. ., Thi onyl chloride was
added dropwi se into ?he reap,{"p n owgey 3 mn and then

the reaction was sti N O00M t enper at ur e
overni ght. The reacti o S Iut on was concentrated in
vacuo and the resultin )Qel |l ow oil was pl aced

und hi gh vacuumto rem)ve I ast 41 WD 2006/ 096338
PCT YJB@I@@@?@G@@&Q@ deseriheddorprepaipden of lntsroedidie E (3tep 2) and by

sub¥ﬂltﬁ 1ﬁi% Qfmé%ﬁ&:%g}dptah@y]! &@f&’@g Er%té(ﬁﬁ%f g%s%o &%ﬁ ‘%%1 %EI %’Y‘r\;&edlate I

wasgpﬂ)aaalsﬂ ﬁlprr@ﬂﬁ:lg pﬁ#-zéd:hlomnﬁfhzyl)pﬁldl; 2—a1tnﬁ1e and proportional amounts
orone I n - Net NOXYpPr opanam de

of Qs AR Gl ot ot e L Rt Fes e

chrh 8 afa ?hy Q8in®h ghdieak wedi @@@%F-etllgﬁta@ﬁat%)m BOhnRY

substituti ng 2-net hoxypr opano oride i nstead of

ac e FHXYER é;’:@ﬂ Ml DMSﬂbds)laﬁ(bz (thllHt .30 (AWEH), 3 Ep@r Hd), 7.16 (d,

fr r|d|n2amne and

1H>p?3?6?%9ngp85%§&ﬁt§58 ggb a@éﬁt@ 3Bhe yield of
pure title conpound was 341 ng (60% after silica gel
chr omat ogr aphy using a gradi ent from 0-30% et hyl

acetate in hexane. 'H MM@MZ DVBO- d6) 8 10.2

(d 3H). Intermsdl te J Pre&p@r |on of
N-f 4- (chl oronet hyl) r|d|n|.2 82 met hoxv- 2- met hyl pro
panam de Cl H3C CH3

The procedure of Weizmann, Sulzbacher, and Bergmann as written in JACS
70,1153 (1948), which is hereby incorporated by reference, was used as follows: A
solution of potassium hydroxide (8.96 g, 159.7 mmol) in 5 mL of water and 20 mL of
methanol was stirred with ice bath cooling under nitrogen as 1,1,1-trichloro-2-
methylpropan-2-ol (7.10 g, 40.0 mmol) was carefully added dropwise over ten min.
Vigorous bubbling was observed as a white precipitate formed. The ice bath was removed
after 15 min. The reaction was stirred at room temperature for 2 h then refluxed for 3 h.
The reaction was cooled to room temperature and the solids were then removed by

filtration and rinsed with methanol (350 mL). The filtrate was concentrated under vacuum
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Step 1: Preparation of 2-nethoxv-2-nethy~ropanoic acid
H3C CH3 HOO CH3 O The procedure of Wi zmann,
weosloasker, and Bergmann as witten in JACS ROI/L3586/006436
(1948), which is hereby incorporated by reference mas
used as fol A solution of potassium hydroxi
to regoyg “bethafeganvfxsthﬁfﬂn}mmﬁg sqwu&amawe% brgught3g pH{0 1e»f the addition
of AREHANQET WRS ﬁﬁa&éde\g b dce ol
fﬁ%t rogen as % 1, I‘]i ch 2 y %tebﬁgbﬁ&% rﬁgg%ﬁ{@a%{asﬁﬁo
(N @S OAXBn(d aonedn)r atmdsn aamxeftu Iyleyd add gdafatmje\@nscmcc;\xﬂnch ®as purified
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andb&lrppmmérfﬁture and the solids were then renoved by
The

2006/ 096338 PCT/ U82006/ OQQ%S@H to renmove net hanol and

t he remai ni ng aqueous | ayéer brought to pH O by the
addi tion of aqueous HC en gxtracted with ethyl
acetate (300 nL). The extrast V&% dried (Na2SO4) and
concentrated in vacuo to yield 4.11 g of crude

pr oBu€allowing die preesdpieraf finterinediste ¥ £3tap B) bhitsitsing] 2amiethoxy-G-

eSS S A ISP, o SRR
propig}iondl HNMRn(s@JGﬂk&} reﬁg&ntﬁ ﬁlegﬁkz obhﬁp{ouﬁd #As §ynthedtAbd. @06l crude
reparati on

2: of
Pfo% %&aﬁé;@yﬁgd freYasye &Hﬁléir?o@ll 380 @ure@ammomsd.dp 44-48 °C
I_fgjls By follow ng the procedure of Internediate |
(Step 2) but using 2-nmethoxy-2- methyl propanoic acid
( 6. H@NMR GDQ2UdrBI3P (s, éiﬂ{)emdtltﬁarppaa ('seﬁﬁgnxypr opanoi ¢

d| stllled I n vacuo to yield &@7%,_9 (33% of pure
conpound, bp 44-48 CCli H

N Q

| CH,

By using the methods described for preparation of Intermediate E (Step 2) and by
substituting 2-methoxy-2-methylpropanoyl chloride instead of acetoxyacetyl chloride,
Intermediate J was prepared from 1.04 g of 4-(chloromethyl)pyridin-2-amine and
proportional amounts of other reagents. The yield of title compound was 1.23 g (69%)
after silica gel chromatography using 30% ethyl acetate in hexane.

'H NMR (300 MHz, DMSO-ds) 6 9.41 (bs, 1H), 8.32 (d, 1H), 8.16 (s, 1H), 7.19 (d,
1H), 4.78 (s, 2H), 3.28 (s, 3H) and 1.36 ppm (s, 6H); ES-MS m/z 243.1 [M+H]", HPLC
RT (min) 2.12.

Intermediate K

Preparation of N-[4-(chloromethyDpyridin-2-yllmethanesulfonamide
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(38 mMm Hg). 1HNMR (CDCl1l3) 6 3.33 (s, 3H) and 1.51 ppm
(s, 6H). Step 3: Preparation of
woR(odngasss or omet hyl ) pyri dii n-2-yl 1- 2- met hoxy- 2PErEUB300§006436
opanamide Cl H3CCH3 H N O CH3 N O By using the
nmet hods descri bed for Br epar ation of Internediate E
(Step 2) and by substitutingd -
2- met hoxy- 2- net hyl pr opa ’N‘rg}rlﬁle i nstead of
acet oxyacetyl chloride, Ulpgeonediate J was prepared
froml 04 g of 4-(chloro yl)pyrldanﬁmne and

OMPOUITO

metrhhmasnﬁbmnd@hy usi ng 30% et hyI acet ate in hexane 1H
NVR (300 MHz, DMSO-d6) b 9. 41 (bs, 1H), 8.32 (d, 1H),
8.16 (s, 1H), 7.19 (d, 1H),\\40?—8(S 2H), 3.28 (s,
3H) and 1.36 ppm (s, ESMS Mz 243.1 [ M+H +, HPLC
RT (nin) 2.12. Internmet J:%r@fcharatlon of
N-[ 4- (chl oronet hyl ) pvri -yt tget hanesul f onam de 43
WD 2006/ 096338 PCT/ US200 6436 Cl HNCH3 S ; NO

N S‘&e@&ﬁ%’% gé‘ﬁgﬁﬂ%wg?}w%amdlz Qym}unm(é%mﬁyﬁﬁ 81 nfraply pyd
trleﬂﬁ?hﬁﬁﬁ@@wﬁ [nan. g?nrﬁ‘(gl) fa ¢h ﬁ g&@ta@ n@g\vasl\guge?éﬁgel nitrogen in a

sol uti on of 4-(chloronet yr| am ne
flask with iperbath cewling atsnn@hmmafnmymaml@ne?(om mllp1®5 fmdﬂ) Wiam added

I tirred under
croff it T G e 5] el Booly e TRt ameltan b beror ifvas
diluedl voith aRitiéhaBdthPlacedld, vaoRERll with@aeRAHRE (N2,S0O,) and evaporated in

vacuo. The resulting residue was purified by chromatography on silica gel using an ethyl

acetate/ hexane gradient to yield 860 mg (82%) of pure title compound.
'"H NMR (300 Hz, CD,Clp) 8 8.56 (d, 1H), 7.50 (d, 1H), 7.41 (s, 1H), 4.66 (s, 2H), and
3.55 ppm (s, 6H); ES-MS m/z 299.0 [M+H]", HPLC RT (min) 2.08.

Step 2: Preparation of N-[4-(chloromethyl)pyridin-2-yllmethanesulfonamide
Cl

H
N\S'CHS

’/NO O

A suspension of N-[4-(chloromethyl)pyridin-2-yl]-N-(methylsulfonyl)-
methanesulfonamide (700 mg, 2.34 mmol) in methanol (10 mL) and aqueous sodium
hydroxide (1 N, 11.7 mL, 11.7 mmol) was stirred at ambient temperature as the starting
material dissolved over 10 min. After another 10 min the reaction was adjusted to a pH
between 3 and 6 by addition of aqueous hydrochloric acid (2 N) to precipitate the desired
product as a white solid that was collected by filtration, washed with methanol and dried
in vacuo. The yield of title compound was 250 mg (48%).

'H NMR (300 MHz, DMSO-ds) 6 10.93 (bs, 1H), 8.21 (d, 1H), 7.02 (m, 2H), 4.73
(s, 2H), and 3.23 ppm (s, 3H); ES-MS m/z 221.1 [M+H]", HPLC RT (min) 1.45.

Intermediate L
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dropwi se. The reaction was then allowed to stir

W thout cooling for 1 h before it was diluted with
w@dwsvyssml et hyl acetate, washed with water, PET/E82006/006436

(Na2SX4) and evaporated in vacuo. The resulting

residue was purifi ed b chromat ography on SI l'ica gel
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B Rt R
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PCT/ US2006/ 006436 Preparati on of

N-[4-(chl oronethyl )pyridin-2-yl]-N -ethylurea CI HH ~
NY N~CH3 ~N O To 4 (chh&&ﬂ&ﬁ& yridi n- 2- ani ne

(1000 pr&hat AHHR bt NL[A-Ehidko ridfifi8911-K-Bbnylurea
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m xture was stirred gmder nigtrqgen for 16 h. The
reacti on was dil uted W N m.) and washed
i i . |ldri edEﬁl\‘a and evapor at ed
in vacuo. The crude residle S pu i ed by colum

with H2O three tines
By using the methods described for preparation of Intermediate L and by

substituting phenyl isocyanate instead of ethyl isocyanate, Intermediate M was prepared.
From 250 mg of 4-(chloromethyl)pyridin-2-amine and proportional amounts of other
reagents the yield of title compound was 218 mg (47%) after silica gel chromatography
using a gradient from 0-40 % ethyl acetate in hexane. Though there was evidence of
contamination with the starting material 4-(chloromethyl)pyridin-2-amine in the NMR
spectrum, this material was used without further purification and side products were
separated by chromatography after the next step.

'"H NMR (300 MHz, DMSO-ds) 6 10.25 (bs, 1H), 9.50 (bs, 1H), 8.29 (d, 1H), 7.95
(s, 1H), 7.52 (d, 1H), 7.27-7.36 (m, 2H), 7.0-7.1 (m, 2H), and 4.79 ppm (s, 2H); LCMS:
262.2 [M+H]", RT 2.65 min.

Intermediate N

Preparation of N-[4-(chloromethyl)pyridin-2-yI]-N'-methylurea
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chromat ography on silica gel using 25% Et OAc i n hexane
to give 110 ng of N [4-

w@ eivbovsset hyl ) pyridin-2-yl]-Nethylurea (73 %CT/L520b8/R6436
(DVMBO-d6) 8 9.22 (s, 1H), 8.14-8.16(m 1H), 7.91-7.94
(m 1H), 7.45 (d, J=0.8Hz, 1H), 6.93-6.95 (m 1H),
4.70 (s, 2H), 3.12-3.fA4(m 2§, #4.01-1.09(m 3H ppm
LCVS: 214.1 [MtH +, R \ﬂzNJCrH ernedi ate M
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A S 6 [ha
(d, 1H), 7.95 (s 1H), 7 52 (d 1H) 7. 27 7 36 (m
2H), 7.0-7.1 (m 2H), anelff.7l ]9 (s, 2H); LCVE
262.2 [M+H +, RT 2.65 » di ate N Preparation
of N [ 4- (Rfebarivet -Aiohidlor5-@h¥drbnivth ihidiga 45
WD 2006/ 096338 PCT/ US2006/ 006436 CI H H NyN. ~N O
s By using the nethods dgscri bed for preparation of
Internmediate L and by su Ing nethyl isocyanate
i nstead of ethyl isocyanat I\pt er nmedi ate N was
prepared. From 180 ngy of Y
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This product was prepared similarly to the 5-methyl substituted analog described in

Biorg. Med. Chem. 2002, 10, 525, which is hereby incorporated by reference. A stirred
suspension of 6-(chloromethyl)pyrimidine-2,4(1H,3H)-dione (5.2 g, 32.6 mmol) in POCl;
(9.1 mL, 97.9 mmol) was refluxed for 16 h under nitrogen. The mixture was cooled and
evaporated to leave a dark colored oil. Ice water was slowly added and the product was
extracted into dichloromethane. The organic layer was washed with brine, dried over
MgSO,, and concentrated under reduced pressure to give 2,4-dichloro-6-
(chloromethyl)pyrimidine (5 g) as a yellow oil. Though this product could be used in the
next step with out purification, another batch prepared in the same way was further
purified by chromatography to show the following NMR.

'"H NMR (DMSO-ds) § 7.90 (s, 1H) and 4.78 ppm (s, 2H).

Intermediate P

Preparation of 2-chloro-4-(chloromethyl)pyridine
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reagents the yield of pure title conmpound was 42 ny

(179% after silica gel chromatography using a
w@e@diossss f rom 0-50 % et hyl acetate in hexane POI/US06006436

by trituration of the residue with ether to renove a

contam nant. 1H NWR (DI\/SQd6) 8 9.31 (s, 1H), 8.16 (d,

1H), 7.92 (bm 1H), 7.40 &s, 1 6.93 (d, 1H), 4.69

(s, 2H) and 2.70 ppm (d, ) : 200.1 [MtH +, RT

1.17 min. Internediate O Pregarati on of

2,4-dichloro-6-(chloronethylpyrimdine C NYCl N

Steg:li' E&\g?ra?&?lgfjgt—ﬁhvl\@r%aglriﬁgahelE:m$sthzrlrrllgél iaglr é t (I\)/Etj.heChS eimsf hyl
2002, 10, 525, which is béreby incorporated by
reference. A stirred suspensi gy of
6- (chl oronmet hyl ) pyrim di nef2, 3(1H, 3H) - di one (5.2 g,
32.6 nmmol) in POC13 (9.1 M2N97.9 mmol) was refl uxed
for 16 h under nitrogen. The m xture was cool ed and
evapsrmpledinethdvehlarotanicodmdto(edDd gilo. 14 memohatardiwabred in

10 i bt iR s BF Biiiiton Bybeoolu® Rlhau® aplution was
trealdd WEh lithiuR BoR§ariddMbRHbn @146 GANELT M B BAFUNIR mmol) and then

reduced pressure to give 2, 4-dichloro-6-
allopief [to Pgrra thydonpiempni Alfteret If Segplution avay ebdlodtad PC afithquegished

-t hi I ed in t wi.t h out
vt EAPRA Otn SRt 05 MESH! Gl wBRIN e gt e
reachi@a rhinturbievns exttacidd wigh BYO AQ MRREQGEEGMMACEOv&D WsKda8with brine
foll owi ng NMR 1H NWVR (DI\/ISOdb:) 8 7.90 (s, 1H) and
andé??‘?%enﬁﬁ??g(”é vaoyyyielding?e40% 0% ¢ mopdishr at i on of

2 O S5 bl BRI B 7 40 OEIREDTTIE 6
2 Hf 2acchbdppybs,diky.4- yl ) net hanol OH 11 C

Step 2: Preparation of 2-chloro-4-(chloromethyl)pyridine
Cl

A sample of (2-chloropyridin-4-yl)methanol (110.0 mg, 0.77 mmol) was dissolved
in anhydrous THF (1.5 mL), treated with N, N-diisopropylethylamine (0.29 mL, 1.69
mmol) and cooled to —78 °C. Methanesulfonyl chloride was added (0.07 mL, 0.84 mmol),
and the reaction mixture was allowed to slowly warm to room temperature overnight. The
reaction mixture was then diluted with dichloromethane and washed with water. The
organic layer was dried over Na,SO4 and concentrated in vacuo yielding the title
compound (110.0 mg, 88.6%).

'H NMR (300 MHz, CD5CN) & 8.40 (d, 1 H), 7.49 (s, 1 H), 7.39 (d, 1 H) and 4.63
ppm (s, 2 H); ES-MS m/z 183.2 [M+Na]*, HPLC RT (min) 2.30.

Intermediate Q

Preparation of 4-(§:hlor0methvl)-N-(4-methvl-1,3-thiazol-2—vl)pvridin—2-amine
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N A sanple of nethyl 2-chloroisonicotinate (5.00 g,
29.14 mmol ) was dissolved in 10 nL THF, treated with
waoodno338 of et hanol, and cooled to 0 C. The BOI/U$10061006436
was treated with |ithium borohydride solution (21.86
nmL of 1 Min THF, 43. Zlmmol) and then allowed to warm
to roomtenp. After 4 the &bl ution was cooled to 0 C
and quenched with 1 $on. The pH was
adjusted to pH 10 with N \%@Iution, and the
reaction m xture was extracted with Et OAc. The organic
extracts were washed with brine Giad concentrated in
ielding 2.96 S?O 8% of product. 1H NWR (300
AN ofed-6 w—butyl dlmqthvl);ﬂvidpw&mettlynbL1CP1n229amme 1

H) , 462 s, 2 H and35'3C pm(bs 1 H. Step 2:

Preparati on of 2- chloro f@ romet hyl ) pyridine C

Cl CN A sanple of (2- CHP gr»&;%%/_gl di n- 4-yl) I net hanol

(110.0 ngy, 0.77 mmol) was cg | ved in anhydrous THF

(1.5 nL), treated with %l/ﬂggropyl et hyl am ne (0. 29

m., 1.69 mol) and coole C. Met hanesul f onyl

chl ori de was added (0.07 ND. 84 nmol), and the

reaction m xture was allowed to slowly warmto room

t enpeolatior & @vaninopgiidin-Fhe)meteaot (0 gMoidop), was then
romet hane and vvasﬁed wi th water.

i | ' ch
butﬁﬂ@%%%?%m?@%l @r {&0grmal, Ny NaBepypsipeopan-2-amine (7.0

mL, ?@ﬁﬁﬁxﬁb ra@l %ﬂNldﬂmgﬁﬁ‘}}b&lMinei ?fg)%% % d, @%Rp%g Hg:ﬂg)ggrtl%thane (50

mL)1w39) st111'¢d Qgiays at anbi&nt tFmpBGatiick uﬁkieH)utla)lgeln 4T1(ﬁe31esudnﬁg feactién

Hux{dllﬁ ‘é’f%r?%%@ 'E-[i 1M 8%?%%3‘% gg?%%o%sf sodlum quayd1g)x1de (1 %I) water and brine.

It wés- thehieDIesh B®l) anbicbAceiBhial lin $aubhmag 9&s1d31e¥7;93%%1ﬂét8 14phed
ne .47 WD 2006/ 096338 PCT/ US2006/ 006436 %l

on s@qén gelgtsgkg 50 %Fe,ﬂ@é Afeiale dm hepfang Ic( yield pure title compound (5. 47 g).

ft @HtNMRt(Xbé MAE IO S 775 QXYIER 6 6P 410521 85T 11y 4.
50 (s, 2H), 0.83 (s, 9H) and 0.03 ppm (s, 6H); ES-MS m/z 239.3 [M+H]*, HPLC RT
(min) 2.35.
Step 2: Preparation of N-({[4~({[tert-butyl(dimethyl)silylJoxy }methyD)pyridin-2-

yllamino }carbonothioyl)benzamide

A solution of 4-({ [rert-butyl(dimethyl)silyl]Joxy }methyl)pyridin-2-amine (2.00 g,
8.39 mmol) and benzoyl isothiocyanate (1.51 g, 9.23 mmol) in toluene (20 mL) was
heated to 85 °C for 12 h. The solvent was removed by evaporation in vacuo and the

residue was purified by chromatography on silica gel using a gradient from 0-10% ethyl
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H3C J<CH3 S i . CH3 0" CH3 NH2 A solution of

(2-am nopyridi n-4-yl)nmethanol (5.0 g, 40 mml), tert-
whehdoghohizaet hyl silyl chloride (6.07 g, 40 mmol )PCT/US2006/006436

N- et hyl - N-i sopropyl propan-2-amne (7.0 nL 40 mol )

T T R .

(2.68 gP@pRt ure under nitrogen. The resulting reaction
mxture was washed in sequence with aqueous sodi um

hy ol SRVBE300 Mz, GRO&Y) &hdd Brsi Hi). 8. 18 (dwkis). fTer(mei 2R o7 50

(. J0F Sy P B R DE R b 8P e PG, 53} 0 FontS. o -

MS gL EINPHCKBNE R'D (MiHl4ch4pur e titl e conmpound (5. 47
g). 1H NWR (300 I\/Hz CD3CN) b 7.75 (m 1H, 6.39 -6 48
Steyy 3 Proparation ofgV-f4y6 '—ut Ydimetlryl s yl]on pyyidin-Zyghlthiourea
and 0.03 ppm (s, 6H) Mﬁm - 2393[|\/Hr|—|]+ HPLC RT
(mn) 2.35. Step 2: Prq:p@ra Fon of
N-({f4-({ftert-butyl (di fetiylysil 11 ox
}et hyl) pyridin-2- vyl IH:tmqgn@ car bonot hi oyl ) benzam de
HC - CH3 3 H3 H3C—S|-CHO’3 s o NHH\ A solution

of

4- ({[tent-Dbutyl (di methy |I ]oxy}rrethyl)pyrldln 2-am
ine (2.00 g, 8.39 mMvl)) enzoyl i sot hi ocyanat e
(1.51 g, 9.23 mmol) in N0 nL) was heated to

85 C for 12 h. The soI vent Was rénoved by evaporation

e Lo P gre gy i

yl]argmla? &%M10§'1§06MQQ4 08 %?@ 39 ?rg{é W%@fu@&ﬂ%l (15 mL) was

acetate in hexane to yiel ure title conpound as a
stirrgdewitiypotassiumichibhnaio(§- a44 g%%mmlhm Imgted(tcz regBixginder nitrogen

for lﬁgl/qaqﬁ) \}&/_Ll'?\h'\/g?(rfz?ﬁ%% 'IBIXtuli‘@ ng)%ﬂtereg anc? th(eqsltrat% '(792@ evﬁpo%ated
under vacuum to give crude title compound (670 mg, > 100%) as a white solid which was
carried on to the next step without purification.
"H NMR (300 MHz, DMSO-dg) & 10.55 (bs, 2H), 8.75 (bs, 1H), 8.05 (d, 1H), 7.10
(s, 1H), 6.83 (d, 1H), 4. 60 (s, 2H), 0.83 (s, 9H) and 0.03 ppm (s, 6H); ES-MS m/z 298.2
[M+H]*, HPLC RT (min) 3.25.
Step 4: Preparation of {2-[(4-methyl-1.3-thiazol-2-yD)amino]pyridin-4-yl }methanol
OH - “ .
_n ?ﬂr/
CH,

A solution of N-[4~({[tert-butyl(dimethyl)silyljoxy }methyl)pyridin-2-yljthiourea
(crude material, 650 mg) and 1-chloroacetone (0.18 mL, 2.18 mmol) in ethanol (10 mL)
was refluxed under nitrogen for 16 h and cooled. A white/pink solid was collected by
filtration and washed with ethanol. The filtrate was evaporated in vacuo to yield a second

white/pink solid. Comparison of the NMR of the two solids indicated that they were both
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(m 1H), 7.40 (m 2H), 7.04 (m 1H), 4.68 (s, 2H),
0.82 (s, 9H), and 0.03 ppm (s, 6H); ES- M5 nmz 402.0
WO kobia6334HPLC RT (min) 4.24. -Step 3: Prepar at PONUST006/006436
N-[4(f {teat-butyl(dinethyl)sil [11ox I o
the glEle gor L}rhql %napén lglfg:ﬂéhgﬁlﬂgrgf{%g@u%%{%{) t? galg{_lgn tol_t%g négxt step without
yridin-2-
R G I AR P
| n ébNMRJ(%JO@ﬂHanDMS((le)rﬂ.S 13\/@5 1HS)t7 03 & 1M, t6fB3 (d, 1H), 6. 58 (s,
m car bonat e p\%ﬁand heated to
F e PR AR EE Pogeh, SRS ESTHSAREeR Wik HRGC KT (min)
1.4f.eact|on m xture was filtered and the filtrate was
evaporated under vacuumto give crude title conpound
Steyf fA0repayation dfOBMhicasmethyhiN-é4-sellivl 1vhibidrohas DpeadiniBamine
on to the next step vvbthout purification. 'H NVR (300

MHz, DMSO-d6) S 10.55 HI) 8.75 (bs, 1H), 8.05

(d, 1H), 7.10 (s, 1H> -S1H), 4. 60 (s, 2H),

0.83 (s, 9H and 0.03 p q\,s %yy ES-M5 in/z 298.2

[MtH }, HPLC RT (min) 3.25. Step\4: Preparation of

{2[(4 mathyl-l 3thiazo| 2y|)a@1‘|molpyridin4yl}
A sol ution of

N- [}grm(l){tu{et @a{tz [@ﬁl}gt}(y&lrﬁgfm} gml))a[rp)@g{]y}/ndm -4-yl }methanol (200
I
me 15 ) B ORS00 o P, 8 6y S0
evapéo_tﬁem vacowas Thefdside dvas diteslvad tir aygncéate a]lﬁ V\hlSHEEtdWlth
sl ol e Sk LoRaer ickninath peiignny

acet@ AR HRIQFideNy MRE Hﬁxt‘hﬁ: M‘l% oﬁhn%? %Fh@'g acedid L&{ Pk romethane
solid. Conparison of the he two solids

(1:8;Ind ﬂéas@abmhd@xmmwwerd@ed @th&m) WO AOOSItBEBEBY acuo and the
resuﬁzggry&&?eo\@éso%déﬁ%ith methanol, evaporated and then mixed with ethyl acetate

and then evaporated again to yield the title compound as a light pink solid (200 mg, 92%)

which was taken on to the next step as a crude solid.
"H NMR (300 MHz, CD,Cl,) 6 8.30 (m, 1H), 6.98 (s, 1H), 6.90 (m, 1H), 6. 50 (s,
1H), 4.55 (s, 2H) and 2.33 ppm (s, 3H); ES-MS m/z 240.2 [M+H]*, HPLC RT (min) 1.14.

Intermediate R

Preparation of N-({[4-(chloromethyl)pvyridin-2-yllamino}carbonyl)benzamide

Cl H Hp
O
O

By using the methods described for preparation of Intermediate L and by

substituting benzoyl isocyanate instead of ethyl isocyanate and using dichloromethane
rather than DMF as solvent, Intermediate R was prepared. The product, which separated
from the reaction mixure as a solid, was collected by filtration and washed with

dichloromethane.
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the title conmpound and were pure enough (about 90% to
carry on to the next step without further

w@ekH9esat | on (conbi ned residue yield 516 rrg, BPADO0SH6/006436
1H NVR (300 MHz, DWMSO-d6) 8 8. 13 (d, 1H), 7.05 (s,

2 L @Bﬁ? éﬁsﬂ%lm) Rk, 1) 1055 5bs 1Mq (4, TG PG, 16D,

7. 7:( (6,0, L3, 1@} g 5 1% @fﬁeggg}(é},;ﬁ{)%m 4.52 (s, 2H).

4- (chloronet h
3 t hi azol - 2- yl)pyrldln-2-an1ne C HNN/ CH3 A
Pre xture o entio
[ )am no] pyridin-4-yl}meth
anol (200 ny, O 9 mmol ) and thionyl chloride (0.66 ni,
9.04 mmol) was stirred for 3 h and then -evaporated in
vacuo. The residue was dEngﬂ&gy in ethyl acetate and

then tmmmmt Jalﬂmmméﬂhlvﬂ-lvfmétﬁv wm%mt-ca%&&hlde

acetate and di chl or onet hane 1.8 . The conbi ned
extracts were dried (Na2sSO4) and concentrat ed in vacuo

and the resulting residue MX e wi th et hano
evapor ated and t hen n1x /Iii;ELP&\ acetate and then
evaporated again to e Fconpound as a
light pink solid (2@0' H92% which was taken on to
the next step as a chu l$oI|dC)1H NMVR (300 MHz,

CD2C12) 8 8.30 (m 1H), 1k, 6.90 (m 1H) 6.
50 (s, 1H), 4.55 (s, 2H) lan 3 ppm(s 3H); ES-MS
rriz 240. 2 [I\/H—|] HPLC RT ) Internmediate R

N (oot a0 %ﬂl@er{m 2 llurpr quam@m%bmmma
it MR Y50 o BB
4-yl B@ﬁEWmﬂlmyﬁm@mn@neﬁma 6618y, 0. 2bayiatparel B6d
i g g bR R L A b Bt LR btimed uncer

nitrogepas fideitn iddi@null kes, eBChiRN Wi ddHEd. aPh@re§lﬂhh§' solWn was
collected by filtration and washed wt

stirref} 200G oRmtTARNEAPESO fingk BOGOS agaa@meﬁmmasa OO 6MmDME A3hout

heati'(lgl., %%S%gfg%)ﬂmgl %&%al)s %Hu&ﬁ W1f1h|_P inL. metgano d 1nJé_c|,)ted in tw%

portions on a 150/20 mm C18 HPLC column using a gradient from 10-50 % acetonitrile in
water (plus 0.05% trifluoroacetic acid). The best fractions containing the desired material,
as identified by LCMS, were combined, mixed with saturated N. aHCO;, and extracted
three times with dichloromethane. The combined extracts were dried (NapSOy) and
evaporated in vacuo to yield 13.8 mg (11%) of pure title compound.

"H NMR (300 MHz, CD,Cly) 88.43 (s, 1H), 8.35 (bs, 1H), 8.00 (s, 1H), 7.93 (bs,
1H), 7.85 (t, 1H), 7.54 (s, 1H), 7.30 (bs, 1H), 7.08 (s, 1H), 6.93 (s, 2H), 4.75 (d, 2H) and
2.90 ppm (s, 3H); ES-MS m/z 448.3 [M+H]*, HPLC RT (min) 3.18.

Example 2
Preparation of N-methyl-4-{[(5-{[ (2,2,3.3-tetrafluoro-2,3-dihvdro-1.4-benzodioxin-6-

51



7.73 (d, 2H), 7.37 (t, 1H), 7.25 (t, 2H), 6.90 (d,
1H), and 4.52 (s, 2H). Preparation of Conpounds of
wa b@oeyosasit i on Exanple 1 Preparation of PCT/US2006/006436
4-{[(5-{[ (2, 2-di fluoro-1, 3-benzodi oxol -5-yl )am nol carb
on I) 13

ide 0/ | OFSNOF <\ i HNNHONCHS VN HA
sol uti on of

4-am no- N- (2, 2-di fluoro-1, 3- benzadi -5-yl)-1,3-thia
zol e-5- carboxam de (I nt%er :@ 81 8 rrg 0. 27
mrol ), {2-[ (et hyl anisng)tar-bopy CiFdi n- 4-yl } net hyl

met hanesul fonate” (I effmedjate D,” 66.8 ny, 0.27 rnnol)
and 2,6- di(tert)but W-Axmet hyI@henoI (6 ny) in dry
di met hyl formam de (1.0 ti g Hgd under nitrogen
as sodiumiodide (41 ng, 12 m’nﬂ) was added. The

resulting solution was stiredd &1 60 Cin a foil
vvraoped fl ask for 6 h and then Ieft to stand over ni ght
hratippe i hy] A 2¢]Emel ! q pyuidw-4ti | ut ed
no ected in tvvo portions on a
‘d}mﬁ{h’vgamumoﬂ%io Z.‘ieC’,ng%l#’%ﬂ sing a gradient from 10-50
% acetonitrile in waterg(plus 0.05%trifluoroacetic
acid). The best fractg ons._card.ai ning the desired
material, as identi d by L , were conbi ned, m xed
with saturated Na extrgcted three tines with
di chl oronmet hane. The confi ned extr S were dried
(Na2SO»4) and evaporated uontO®yield 13.8 ng
(11% of pure title conpounrd, N H™NVR (300 MHz, CD2C12)
8 8.43 (s, 1H), 8.35 (bs, 1H), 8.00 (s, 1H), 793(bs

1 iné i L5
(o) A b3 el - fyind ) Sppiqplfe- ;B3RS (3 he, 21 Pfhmol) and
{2-BH)ethyESaiG)cartony BB i 3ot Hhethy HREBakFufonatg (I8tetr8ediate D, 1.00
2 P { f . s
e, 40 gt .45 FREE o5y Ve desmsrer oot giiggp gesongt ren
2R enlpRlocY O PACI 99RHS) AP0 D648, 4.1

yl ) am nol car bonyl }-1, 3-t hi azol - )am nol et h
mn}q};))/\r/erg iafded? ']a@rrb@wmg wéest@epvas heated with stirring under nitrogen in a foil

wrapped flask at 70 °C for 5 h and then cooled, diluted with dichloromethane and washed

with water. The organic was dried (Na,SQOy) and evaporated in vacuo to give an oily
residue which was purified by chromatography on silica gel using 50% ethyl acetate in
hexane followed by 5% methanol in dichloromethane to give pure title compound (145
mg, 15%).

'H NMR (300 MHz, DMSO-ds) & 8.94 (s, 1H), 8.71 (bq, 1H), 8.49 (d, 1H), 7.91 (s,
1H), 7.74 (t, 1H), 7.44 (d, 1H)4.74 (d, 2H), 3.74 (s, 3H) and 2.78 ppm (d, 3H); ES-MS m/z
307.1 [M+H]*, HPLC RT (min) 2.30.
Step 2: Preparation of 4-[({2-[(methylamino)carbonyllpyridin-4-yl}methyl)amino]-1.3-

thiazole-5-carboxylic acid
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O/ , F :FOF NNHOVNCH IANH Step 1:
Preparation of nethyl 4-f( { 2- f
W@ p@b9d3a8n no) car bonyl | pyri din-4- 1}~ PCT/US2006/006436
met hyl )am i nol -1, 3-t hi azol e-5- carboxylate O Ig O CH3
\\ 3INNHOHCH3 N A solution of nethyl
4-am no-1, 3-thi azol e- 5- gar boxyl ate (500 ng, 3.16 mmol)

and {2-[(nethylam eenyl ] pyridi n-4-yl } met hyl
met hanesul f onat e (IZJ madl ate D, 1.00 g, 4.11 nmol)
indry DVF (10 nL) wids assed by bubbling with

nitrogen gas and then _CH,

2, 6-di -teat-butyl -4-net hy phe ol H(?O ng, 0.32 nmol)

and sodi um i odi de (616 ny, N1 nmmol) were added. The
resulting mxture was heated with stirring under

ni tA agetivn of methgid- [({:W[(amnle;darfﬂmwarmmpymliﬁeky15mhthaﬁdmino]-

13%§£l§§§%§gxﬁ%'(ﬁiﬁggmth e O”Et g ﬂ}styvamlaeglN 4.57
mL) T4 RSk d@by 3o grag%s@&e@ Acbérnft gww@tm@h War® °C

pur hy on silica gel’ using 50
for eh hyd theaebelit@ The rvelxiag eolfitibh ovae dorhigndstoretidna rvolumerby

B R R

N), %cﬁgﬁed}%]ﬁl{l %Z‘llgd&&in of E%eoas rééﬂonelélicgid (17N7 gncg ésxtzp a%ﬁ)i 5 times

wit}(@hylmtateEgommi/ extrage prete i > SPPlagd rqvaz(omitﬂé 1IpVaggo to

Pre i on of
ylel’ih’(’egl%fcfjﬁﬂgpﬁﬁ? rﬂ%)@g?%onyl | pyridin-4
1} gt ob Nz Jclﬁcugmgm 18ad 1@gr®9zyd 180 28331 (H2HNB. 1 (m,
2006/ 0963 8 PCT/ US2006/ 00643
2H), 8.02 (s, 1H), 7.29 (d, 1H), 4.75 (s, 2H) and2 89 (d, 3H); ES-MS m/z 293.1 [M+H]
HPLC RT (min) 1.90.

Step 3: Preparation of N-methyl-4-{[(5-{[(2.2.3,3-tetrafluoro-2,3-dihydro-1.4-

benzodioxin-6-yamino]carbonyl }-1,3-thiazol-4-yDamino|methyl }pyridine-2-

F
S N O [:F
&I A
N™ SNH 0

_CHy

carboxamide

N N

| N H
A mixture of 4-[({2-[(methylamino)carbonyllpyridin-4-yl }methyl)amino]-1,3-

thiazole-5-carboxylic acid (86 mg, 0.25 mmol), 2,2,3,3-tetrafluoro-2,3-dihydro-1,4-
benzodioxin-6-amine (67 mg, 0.30 mmol), (benzotriazol-1-
yloxy)tripyrrolidinophosphonium hexafluorophosphate (PyBOP, 156 mg, 0.30 mmol) and
triethylamine (0.10 mL, 0.75 mmol) in DMF (1 mL) plus dichloromethane (3 mL) was
heated with stirring under nitrogen at 60 °C for 24 h and cooled. HPLC analysis still
showed considerable starting material remained, therefor additional 2,2,3,3-tetrafluoro-

2,3-dihydro-1,4-benzodioxin-6-amine (56 mg, 0.25 'mmol) was added and heating was
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/ISOH \\ NNHO V,, NCH3 H A solution of nethyl
4-1 ({2-[ (et hyl am no) car bonyl j pyri di n-4-yl } met hyl)
W@pi0n0%6338 | , 3-t hi azol e- 5- carboxyl ate (140 ng, BCHEES2006/006436
nmol ) and aqueous sodi um hydroxide (1 N, 4.57 nl) in
et hanol $3 m.) and THE (3 nL) was stirred under
copfiinved gapthon 4 h bpfier ithryreactiopgnigture sras mmt@dq@rqcﬂﬁ 191 & plepa1 ative
uIt|n sol ution was condensed to a
C IR R P BiTRA Hou s Y SRR b ove
SOE EAISitriT® aﬁxbman Poiell NS skl AMOERBAIsSoliim Blrarbasdteiahed
to pH 4 béwaddltl on of aqueous hydrochloric acid (1 N)

eXTé?Fder‘}(tthﬁ bepetite.| ambingfl eracihyre deied 4NanS Qabaast evaporated in

BRI A P08 . Lo,

1H®EM@J(39)0 M@z 43[621819@08 49H) 1H8 8527 Gs1H) Bl)1,3 S, 13@ $.96 (m,
1H(>H? 982@1) Héha' ;) (gg'?f(nﬂ 63 1}@575')@@ zlfbgsﬁi (GvitE) % 11 (d, 1HD),
4 LU oD 48 (&t 3B, ENER o PRRA BPLRIRT (min) 2.69.

3-tetrafl uoro-2, 3-di hydro-1, 4-

benzodi oxi n- 6-yl ) am nol car bony|

3-t hi azol - 4-yl ) am nol met hiZal i d| ne-2- car boxam de
Preparation r(r)zh-s- e i) 3.5el ;

) A NREA

am no] -1, 3hiagélr amino|pwt rldlne}@mar «861 i 0. 25
mol ), 2,2,3,3-tetrafl uoro-2, 3:di tayd[:o 1, 4-

benzodi oxi n-6-am ne (67

(benzotriazol -1- yl oxg)t g ndfphosphoni um
hexaf | uor ophosphat e <\Py| OPy 156 ng, 0.30 mmol ) and
triethylamne (0.10 ni; HS mmg) in DMF (1 i) plus

di chl oronet hane (3 nlL) S eatled wth stirring under
nitrogen at 60 C for 24 h ghd>cooNed. HPLC anal ysis

still showed consi derabl e ting material remained,

therefor additional 2,2, 3,3-tetrafl uoro-
This material was prepared using the same method described for Example 1 but

starting with 500 mg of 4-amino-N-(2,2-difluoro-1,3-benzodioxol-5-y1)-1,3-thiazole-5-
carboxamide and proportionate amounts of Intermediate C rather than Intermediate D and
also proportional amounts of the other reaction components. After heating at 60 °C in a
foil wrapped flask for 3 h, an additional 115 mg of Intermediate D was added and stirring
was continued at 60 °C for another 16 h before crude product was isolated as above. This
material was purified by chromatography on silica gel using a gradient from 0-3 %
methanol in dichloromethane and then best fractions were re-purified on a second column
using a gradient from 0-1% methanol. The yield of pure material was 264 mg (36%).

"H NMR (300 MHz, CD,Cl,) & 8.57 (s, 1H), 8.51 (d, 1H), 8.13 (s, 1H), 7.95 (t,
1H), 7.82 (bs, 1H), 7.75 (s, 1H), 7.46 (d, 1H), 7.20 (bs, 1H), 7.07 (s, 2H), 5.56 (bs, 1H)
and 4.90 ppm (d, 2H); ES-MS m/z 434.1 [M+H]", 456.1 [M+Na]*, HPLC RT (min) 3.32.

Example 4
Preparation of methyl 4-{[(5-{[(2.2-difluoro-1.3-benzodioxol-5-yl)amino]carbonyl}-
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2, 3-di hydro-1, 4- benzodi oxi n-6-am ne (56 ng, 0.25 nmol)
was added and heating was 53 WO 2006/ 096338

WEPANbB3BO6/ 006436 conti nued anot her 4 h bef oP@I/UK®06/006436
reaction mxture was injected directly on a
preparative C18 HPLC system Pr oduct contal ni ng
fract i onsla} 4ryhany ) pykidine2 ate o
acetonitrile and t hen poure t r, sgt ur at ed aqueous

sodi um bi car bonat e and th et hyl acetate.

Conbi ned extracts we -.\ AVs and evapor at ed

in vacuo to yield rle tigle corrpound (16 ngy, 11%.

"H NWVR (300 MHz, CD2®2N+584SD(S 1H) 8.47 (s, 1H),
8.13 (s, 1H), 8.06 (m H) 7.70 (d,

1H), 7.67 (s, 1H, 7.42 (gd, > H)O7 Hyg! (dd 1H), 7.11

(d, 1H, 4.87 (d, 2H) an 98 (d, 3H); ES-I\/Bin/z

498.1 [MtH +, HPLC RT (min) 2.69. Exanple

Pr e BESREBSHN efi4-{[(5-{[(2,2-diflnoro-1,3-benzodioxol-5- yl)ammo]cmbonyl} 1,3-

thla%oﬁzf %ﬁ%@ﬁ?ﬁhg& %g( &tgﬁ@?)%af?bo?gqgﬁ%ctg%fg 0 Vh BT P2GRE P

amn
metmaioth yhd Ny’ Ldinﬁmy%ﬂﬁmhﬂx almqethyl@ce&hll%zs &g\, 0119@nol) I*vl/alsl hidlded
O2.  V.NNH This materi was_prepared usmgthe

withhgirrpg inesaiadoéd o o9 °€x érhﬁ selidstgting natenpal disgoled W aé?@ét 30
mirfD B s 92o% 157 PR e s B SppYct 1 Yegrosnd

the ®eidee Sras chlibhmmgﬁépdled an dﬂma @plowith egetdéena fiound-4 %ofmethanol in

| nt er d| ate gqé Int rnediate D and al so
dlc%‘?@ﬁ’@?’@%??aﬁ’”ﬁrﬂ&} p) q H’én‘?ﬁl eFOTPRUCE on conponents.

Af t‘ﬁfoO@@és'oD@Aﬁi& %&2)' &g 85 fé Qi) %9?@@%@ epls, EHB 7394 (bt,

h, an additiona nt e medi at e was ad
1H)ahd6 ¢4, i1H), 7 (dL\laH),cbm (hsuﬂd) at06ae, BIX 87 ahdthend 3695tppm (s,

roduc soI as above. This
3H>n;§%&4§3 %g%? %HI’MR ’?Pﬂfg%raphy on silica gel
using a gradient fromO0-3 % nethanol in

di chl oronet hane and then best fractions were
re-purified on a second Exawple S usi ng a gradi ent from

&ﬁazd@yl)z&nﬁﬁhﬁéthﬂ}bw (47pv9501£d1n 1 sillihjvl)}xv%ﬂlniéaz-caﬂlﬂ)xamlde

7.75 (s, 1H), 7.46 (d, 1H), 7.20 (bs, 1H), 7.07 (s,
2H), 5.56 (bs, 1H) and 4.90 ppm (d, 2H); ES-M5 in/z
434.1 [MrH +, 456. 1 [ MeNads, oPEC RT (min) 3. 32.

<\f I

NH O /—3
N NS

A slurry of 4-{[(5-{[(2,2-difluoro-1,3-benzodioxol-5-yl)amino]carbonyl }-1,3-
thiazol-4-yl)amino]methyl} pyridine-2-carboxamide (95 mg, 0.21 mmol) in methanol (0.60
ml.) was treated as in Example 4 to prepare a solution of methyl 4-{[(5-{[(2,2-difluoro-
1,3-benzodioxol-5-yl)amino]carbonyl }-1,3-thiazol-4-yl)aminoJmethyl } pyridine-2-
carboxylate, which was used directly by addition of 4-pyrrolidin-1-ylbutan-1-amine (266
mg, 1.87 mmol) and stirring 16 h. The reaction solution was purified by HPLC using
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Exanpl e 4 Preparation of methyl 4-{
[(5-{[(2, 2-difluoro-1, 3- benzodi oxol - 5-yl ) am nol car bony

WO 20068%963%0 2006/ 096338 PCT/ US2006/ 006436 PCT/US2006/006436
1, 3-thiazol - 4 yI )am' noI met hyl } pyri di ne- 2- car boxyl ate O

direcZ?xl{:jeTt?glz %n' three pmtmns on W NPC (B%'J?Pm é‘ 1 éb\cosixlilrsﬁg?@d OQO %Im) and
emtefd(a% ,25 9 /bl %1‘3 d gr3diBRNESA I19x5@| % Aestbiiaik: 'il@]vﬁt%[ brRY! d5%LTFA

-t hi azol - 4-yl )am no] net hyl }pyridine- 2- car boxani de
Pule(ﬁ%:tmgs {1 OmOz@clnmoetc)mn nwete ombinedypnddahesic bp @ddmon of sodium

di | f ,
bicaf{ AR S HEA B peebtl PR el wiPpr s tesgy and
evapGraté@ﬁl \ﬁa@bé%ﬁ&mrpﬁw@umr@pduah(ob Pl ved in about 30

mn to give a clear solution. After 2 h heating the

sol HINMR (386 Mz §8):08 §.48 (hd . S0TU(s, tHS §@5(sd i), e (d,

180 o AT B ol O% R 1Bk BOmm e E S H S Jolh . 17-18

(m, 4304 D§- 1565%311& Elﬁ' E:8) @anqsnﬂ/z 554.3 [MMRI]¢ 3@ I¥BB, [M-+Na]*, HPLC
CD2C12 , .55 (s, 1H), 8.07 (s, 1H),
RT(MQMZQ t, 7. 66 (s 1H) 7.47 (d, 1H), 7.21 (bs,
1H), 06 (s 2H) 4.87 (d, 2H) and 3.95 ppm (s, 3H);
ES—I\/S rn,/z 449.2 [M+H +, HPLC RT (nin) 3.39. Exanpl e
5 Preparation of ExamgleG

4-{f(5-{f

Egﬁégéatm% ﬁ(s [ . dif(l)uor'o-l g—%grzlzoo 10x0 5- ?)zm){lln)o crzrtlr (?rllvifli 3-
tﬁlg ; \ UL ' ﬁldlhe 2<carb0xam1de
HNNHONN3 |NHésI g{;
4{[(5{[(22dlsfluro- di oxol -5-yl)am no] carb
onyl }-1, 3-

t hi azol - 4- yI)a
ng, 0.21 nmol)

Py

lf*hyl }Rpyridi ne- 2-car boxani de (95
hanol 8(O 60 8'9'

A solution of methyl 4-{[(5-{[(2,2-difluoro-1,3-benzodioxol-5-
yl)aminoJcarbonyl }-1,3-thiazol-4-yl)aminojmethyl } pyridine-2-carboxylate (50 mg, 0.11
mmol) in methanol was prepared as in Example 4 and this solution was used directly by
addition of N,N-dimethylbutane-1,4-diamine (117 mg, 1.0 mmol), followed by stirring for
3 h at 50 °C in a sealed tube. HPLC (gradient 10-50% acetonitrile in water plus 0.05%
TFA) of an aliquot showed residual starting ester so additional N,N-dimethylbutane-1,4-
diamine (37 mg, 0.3 mmol) was added and heating was continued for another 1 h. The
crude product solution was purified as in Example 5 to give 7 mg of title compound.

"H NMR (300 MHz, CD;0D) § 8.48 (d, 1H), 8.10 (s, 1H), 8.06 (s, 1H), 7.49 (d,
1H), 7.33 (d, meta coupling, 1H), 7.28 (d, ortho coupling, 1H), 7.08 (dd, ortho and meta
coupling, 1H), 4.80 (s, 2H), 4.10 (bt, 1H), 3.41 (bt, 2H), 2.3-2.4 (m, 2H), 2.23 (s, 6H) and
1.5-1.7 ppm (m, 4H); BES-MS m/z 533.2 [M+H]", and 580.3 [M+Na]", HPLC RT (min)
2.53.
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m.) was treated as in Exanple 4 to prepare a sol ution
of methyl 4-{ [(5-{ [(2,2-difluoro 1,

WQ20Mwen2e38 oxol - 5-yl ) am no] car bonyl } PCT/US2006/006436
-1, 3-t hi azol - 4-yl ) am no] et hyl }pyri di ne- 2-
car boxyl ate, which was uied directly by addition of

4-pyrrolidin- 1y|butan I € £266 nmy, 1.87 nmol)
and sti ppdga % , Yol MN): AP _fled
by HPL I) Qa&(ﬁxb‘f ,,,,,,

@mﬁmvamﬁ@mmm1Dvmdmm-elémﬂﬂﬂ)amag1 m-thm\ib@?emiboﬁamde
CI'S colum (150 x 20 mm) and {D dat 20 nL/mn wth
a gradient from 10-50 ac e in water plus

0. 05% TFA. Pure fracii oy eakh injection were
conbi ned, made bas@c[by %ddltl on of sodium

bi car bonat e and ext wth ethyl acetate. Conbined
extracts were dried ( SA) % evaporated in vacuo
to yield pure title compgund”( 7 4H NVR (300 MHz,
CD30D) 8 8.48 (d, 1H), 8LOZN(s,01H), 8.05 (s, IH),

7.50 (d, 1H), 7.2-7.27 (m 2H), 7.08 (d, 1H), 4.81

( s, THisnateBiaBOay prepar2dHpsing the-sAne mdthod Mnibéﬂ for Ex8uplertybut

BB o R BRI, i 5 SRy M

car@kﬁﬁﬁfea(t[ﬂt@@ne‘aﬁatéfzkﬁ k@ pidportionate amounts of Intermedlate G rather than
-di fl uoro-1, 3- benzodi oxol - 5-yl ) am nol carbonyl'}-1,

Integmedmt‘,ed} @md alsq/pl)oamtmjm EW@QUMH of-the other reaction components. The

readgbn GBifTEy WEs OB -1 1o Ricfied Tk BReiRRh ot ched
plo&lfct Rt tsyslaté&a& aﬂ365e {THi§ Zratertll %y I%eh B &ﬁ%@@kﬁw@;@ﬁy OR mhca gel
) am no] car@r@{% }-1, 3-thiazol - zlam noj net

yl
usirigrfegradignli iR etls0 apejate gn h@(aﬂﬁw@ 9 viekl @famgﬁ@rermhwas 28
ggf%ared as in Exanple 4 and this solution was used
Ctly by addition of

N, NHONMR {'B}DDMHQI’@etbnﬁnﬁ:Lc@mEQWZ((biﬁHBQS 70.(§ 1WyP3.21 (d, 1H),
fol | owed stirring for h at 50 Cin a sealed
8.14 ($p D). 5r)8 Scﬁ)éﬁ glifb)d’/ 8ﬁ3bt1 @)HEGWa(@eiHnmﬁauqoaphrrg)mb%qu@ L s meta

e S5 ol 210 LI HIDSRLE o Lo oo
3H){ BS-ME /1/04R. mMH]MQOACMeNaHnHPhE}eRT (ngmb/@gmcont i nued

for another 1 h. The crude product solution was
purified as in Exanple 5 to give 7 ng of title

conpound. Example 8
Preparation of 4-[({2-[(methoxvacetyl)aminolpyridin-4-ylimethyDamino]-N-(2.2.3,3-
tetrafluoro-2.3-dihvdro-1.4-benzodioxin-6-y1)-1.3-thiazole-5-carboxamide

O F

O F

S N/©:O:tF
<\N | H F

NH H
N /CH3
NS
K@ o

=N O

The title compound was prepared using the same method described for Example 1
but starting with 118 mg of 4-amino-N-(2,2,3,3-tetrafluoro-2,3-dihydro- 1 ,4~benzodioxin-
6-y1)-1,3-thiazole-5-carboxamide (Intermediate B) and proportionate amounts of
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1H NWVR (300 MHz, CD3CD) 8 8.48 (d, 1H), 8.10 (s, 1H),
8.06 (s, 1H), 7.49 (d, 1H), 7.33 (d, neta coupling,

WA k0505328 (d, ortho coupli ng, 1H), 7.08 (dd, PCT/EB208610D6436
meta coupling, 1H), 4.80 (s, 2H), 4.10 (bt, 1H), 3.41

Inter (n%‘ﬁia 62@)1 9&3‘%1 t%@éhwg&%i}ag }_%éuo;g QPSF I‘Q%—?—‘ﬂo-}:&@% gmg%s g? th% ther

1eactf1d\ﬁ+ éﬂbneﬁiE’L Ch&leabtid i bhixtdre s Heled\t @ﬂ%i@@ﬁﬁﬁslapped flask for
PCT/ US2006/ 006436 Exanple 7 Preparation of

19 hie{ozs crude pradoetowds, igolied by ¢ivapootioB-of [splvantf f aduo. This residue

was by P P Lspiiio i Fel gy i atadymuction 1o-
60%@c&idnitiNe id Riater @mﬁ@r(’% TFAS M6@RAESHaiHFITenctibes WalRiiluted with

met hod descrijbed for Exanple 1 but starting with 116
saturpigg agpeous NaHCO; and extracted with dichloromethane. The extracts were dried

e SOP RS s I YR Sl T BRLEAr Ar p e i &«

solidamounts of Internmedi ate G rather than Interrredl ate D
and al sot(g oportional ampunts of the other reaction

corpORER(S0 » Al ilo A S hikbs, Ty 3nddsetas-28ddd ),
8.14 rss“ 18 C?'l%ﬁg PR f/g%ﬁ; @?g@g’g% gd Q{'E% el 86@118%&“9%7 (4d, 1H, meta
and q@tiad douelind)y7 .26 r(mnhﬁ)o@t)&@ylmm 8i Id, czai)geoo (Yy2iMgnd 3.47 ppm (s,

3H); %@Nf&eg& BN B T B Riop SH5 R (300

MHz, acetonitrile-d3) b 8.72 (bs, 1H), 8.70 (s, 1H),
8.21 (d, 1H), 8.14 (s, 1H), 8.08 (bs, 1H), 7.96 (bt,
1H), 767(d 1H met a @mug) 7.28 (dd, 1H met a

. 7,08 .(:d

idy -4- v} ainno -

G - OXYEthg 2 0 |
N-(:Z 213;5 t%'t’&fﬁmlierLj dlhvﬂ%ll,ll lliéw*zhlax]okm-@%q R'fh(am)lﬁ)s-é’al‘ﬁﬁxamlde
Exanpl e 8 Preparation of

4[({2[(nethoxyace(5yl) r|d|n4yl}mathyl)amno
-N-(2, 2,3,
tetrafluor0233 fod|OX|n6yI) 1,3-thia

zol e-5-car boxalﬁ

% o

The title compound was prepared using the same method described for Example 1
but starting with 117 mg of 4-amino-N-(2,2,3,3-tetrafluoro-2,3-dihydro-1,4-benzodioxin-
6-yl)-1,3-thiazole-5-carboxamide (Intermediate B) and proportionate amounts of
Intermediate H rather than Intermediate D and also proportional amounts of the other
reaction components. The reaction mixture was heated at 60 °C in a foil wrapped flask 19
h before the crude product was isolated by evaporation of solvents in vacuo. This residue
was purified by preparative C18 HPLC as a solution in methanol and a gradient from 10-
60% acetonitrile in water plus 0.05% TFA. Product containing fractions were diluted with
saturated aqueous NaHCOj; and extracted with dichloromethane. The extracts were dried
(NapS0y) and evaporated in vacuo to yield 35 mg (18%) of the pure title compound as a
solid.

58



O~F F HOF NNHHNCOCH3 ~O N The title
conpound was prepared using the sane nethod descri bed

wo oroea@spl e 1 but starting with 1 18 ng of PCT/US2006/006436
4-am no-N- (2, 2,3,3-tetrafl uoro-2, 3-di hydro- 1, 4- benzod

o B S T P R e BB 20

1H)P§T6 %{SZQW @50%4%) 7'57%@1@%%&%@}5)3?'A?f(dtﬁBM 02 (d. 1H), 471
| nternedi ate al so roportlona anoun
(d, Bnél0 (3.84Dt 3.6h (& éﬂb@n‘k&\(ﬁ,sZH)Tdmd 3 Bhpih (0 3Hi)xE$HNéS W&s572.1

at ped flask for 19 h
[M%g]f ’osﬁg'13?'\6%&%’%@5@11{%#@@?& ed by evaporation of
solvents in vacuo. This residue was purified by
preparative C18 HPLC as a solution in nmethanol and a
gradient from 10- 60% adéxampledfl e in water plus 0.05%

Prép zﬁ‘atng 8911-' 2580 ugmwlﬁfn ho othl adingw?z,ﬂdtiﬁuoro-lé-

allu C?(‘ll
di chl or onet Hxneodidkel-BxD1B> tiHané-6-cAib&hmidda2SO4) and
evaporated in vacuo to yield 35 ng (20% of the pure
title conpound as a solid. 1H NVWVR (300 MHz,
acetonitrile-d3) 8 8.73 (bs, 0 870 (s, 1H), 8.21
(d, 1H), 8.14 (s, 1H, B.1 s><1H) 7.99 (bt, 1H),
7.74 (d, 1H, neta c ( s D (&fd, 1H, neta and
ortho coupling), 7. 6 [ d, H1H) , '7.08 (d 1H), 4.81 (d,
2H), 4.00 (s, 2H and 37 ppm|_(s 3H); ES-M5 mz
528.3 [ M+tH] +, 550.1 [ M+ e C&H, (m n) 3.40.
Exanpl e 9 Preparation of
4-{[ (2-{[ (2- met hoxyet hoxy) yl Pami no} pyri di n-4-yl) ne

hoyl | i _ |
he SAGCORbru v Rremares using the samme nasend dsasnedouExpayple 1
but sé%r tifg Witha00he oP 4 GaHiRONAF M&iflubrd B-Yenf3 dfox d-5W)-T,3-tRiakole-5-

carboxamide (Intermediate A) and proportionate amounts of Intermediate F rather than

Yot &

Intermediate D and also proportional amounts of the other reaction components. The
reaction mixture was heated at 60 °C in a foil wrapped flask 5 h and then left to stand
without heating overnight before the crude product was isolated as above. This residue
was purified by preparative HPLC as in example 4 to yield 10 mg of pure title compound.

'"H NMR (300 MHz, CD,Cl) & 8.58 (s, 1H), 8.17 (d, 1H), 8.15 (s, 1H), 8.09 (bs,
1H), 7.89 (bt, 1H), 7.67 (d, 1H, meta coupling), 7.14 (s, 1H), 7.00-7.07 (m, 3H), 4.80 (d,
2H) and 2.13 ppm (s, 3H); BES-MS m/z 448.2 [M+H]", 470.2[M+Na]*, HPLC RT (min)
2.93.

Example 11
Preparation of 4-({[2-(acetylamino)pyridin-4-yllmethyl}amino)-N-(2,2.3,3-

tetrafluoro-2,3-dihydro-1.4-benzodioxin-6-v1)-1,3-thiazole-5-carboxamide
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HOF NNHH-- N-r"---0----- 0-CH, ~N N O The

title conpound was prepared using the sane net hod
waele®enddsasl for Exanple 1 but starting wi th 11FCTGSmWH6/006436

4-amno-N- (2, 2,3,3-tetrafl uoro-2, 3-di hydro- 1, 4- benzodi

oxin- 6-yl)-1, 3-t hi azol e- 5- carboxamFde (Interrredl ate

B) and proportl onat e anpynts_o Xﬁ:medl ate H rather

than Internediate D and @l sq pporjti_onal anounts of
t he ot her reactlon<§ D ONE eaction mxture
was heated at 60 C a fadil vvrappe(lJ: flask 19 h

before the crude pro&'uctvak/as |S@I ated by evaporation

of solvents in vacuo. Th 8siduecCHyas purified by
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and?ﬁ%l’e E?h%)/fe %a )ﬁ 1%3[ y’gﬂcpeg’rvg gétﬁ}%l %CME{\Q ]wa’she'a| wﬁ) water, dried

(NaéS(M) bad emperayém vaeoqoyrmwbrndépmahmdaxiuhﬁ% B brdarative HPLC
gl fl uo
to ttl?é‘r?’i?‘} Pyt e’smﬂlao“&dés ™8)-azol e- 5- car boxanide O DC \<

F s 0
pr eH?rIe us0 |bl %th ’héeDél\clﬁai%S3 {‘[;\II(] éﬁggssy; H-ﬁgzdé )f g}rb %E{x}%&pﬁﬁi? (b,
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21 5?2 2% (23R B MERY ¥ RIMARULB LIV FbLE R (i)
279,

Example 12
Preparation of 4-[({2-[(methylsulfonyl)aminolpyridin-4-yl}methyl)amino}-N-(2.2.3.3-

tetrafluoro-2,3-dihydro-1.4-benzodioxin-6-yl1)-1,3-thiazole-5-carboxamide

O
. I X
S F
<\fﬁi 7
NT>NH

_N o/’s‘o

The title compound was prepared using the same method described for Example 1
but starting with 118 mg of 4-amino-N-(2,2,3,3-tetrafluoro-2,3-dihydro-1,4-benzodioxin-
6-y1)-1,3-thiazole-5-carboxamide (Intermediate B)rather than 4-amino-N-(2,2-difluoro-

1,3-benzodioxol-5-y1)-1,3-thiazole-5-carboxamide and proportionate amounts of N-[4~
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carboxam de (I nternmedi ate A) and proportionate anmounts

of Internediate F rather than Internediate D and al so
w@e@posdssonal anmounts of the other reaction coP@DOSWE006436

The reaction m xture was heated at 60 Cin a foi

S T LN AT M AR L AL L ——

D ah8 @ls8pfshosorRPaMEuntd bf the baRE FBA@UOIY‘@O?H&%MQ' Q‘He péécmon mixture
preparative HPLC as in exanple 4 to yield 10

wagphgatedtat 60 8Cg om mﬁ@b Wdappmcﬂ-lﬂhm q 136t Mdﬂad Ol%@ﬂ:él)tloﬁ 1ﬁxﬁﬁ§e was
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mgx m n) 2.93. Exanple 11 Preparation of

& CHRMRERNAT ERBYS 594 E ! TRS N P8 B8l 15 P4 s,
1H)t emva\lﬁﬂ lLIHyOrzZs @ddlﬂiyd’m 1‘1336@%8&’ 8) 1, 878, 124) hnd 3tN gpm s,

zol e- 5- car boxam de

3H)PESNIS 2006360 EMEHT]" cbIPJaC BTHn#nB.0%/ ~ F ~~ HOF N NH
H NuCH3 N O The title conmpound was prepared using the
same net hod described for Exanple 1 but starting with

50 ny of Example 13
4 amtno N(2,2 :5% 3_teta uor o- 3 d|h dro 1 4 benzod|

Lat hg 1atzBfJ‘!ﬂ afl]

proporti onate am)unt soof ate F rat her than

Internmedi ate D and, al D «- anounts of the

ot her reaction co enl’tl he© react| on m xture was

heated at 60 C in\ (P)Hh vvrapped flask for 16 h and
xt

cool ed. The reaction ureHwas difuted with ethyl
acetate, washed with i jedy 2S04) and
evaporated in vacuo. Th C ude! pr oduct ‘was purified by
preparative HPLC to thernyield pure title conmpound (5

”g)l"he Jﬂlﬂe MM%%)E‘%QPWM_B 7 o8 %Eﬁ e %n%%}éﬂg%d %egjlmb% id Eg&gﬂlple 1
but @t@]mlpg mn@) 1 107mg [0} 4—am‘inc( M(22—ﬂ1ﬂu@10123{b&nzcﬂkbxol -B-¥AP 1 3dthiazole-5-

carb%%%@élﬂ' [(%%_ﬂ(qulagez%g inc{] HWR%r 1@2&5@@%@-@%%{l[f?-%:h[}/osrometzhyl)pyndm—

2-yl]amino }-2-oxoethyl acetate (Intermediate E) rather than Intermediate D and also

proportional amounts of the other reaction components. The reaction mixture was heated
at 60 °C in a foil wrapped flask overnight before crude product was isolated as above in
Example 12. This residue was purified by chromatography on silica gel using a gradient
from 10-60 % ethyl acetate in hexane. The yield of pure title compound was 38 mg
(20%).

'"H NMR (300 MHz, CD,Cl,) & 8.64 (bs, 1H), 8.57 (s, IH), 8.20 (d, 1H), 8.15 (s,
1H), 7.91 (bt, 1H), 7.63 (d, 1H, meta coupling), 7.45 (s, 1H), 7.00-7.12 (m, 3H), 4.83 (d,
2H), 4.67 (s, 2H) and 2.20 ppm (s, 3H); ES-MS m/z 506.1 [M+H]*, 528.1[M+Na]*, HPLC
RT (min) 2.71.
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2.79. Exanple 12 Preparation of

4-1 ({2-[ (et hyl sul fonyl ) am nol pyri di n-4-yl }met hyl )am n
W@DRookk96332, 3, 3- PCT/US2006/006436

tetrafl uoro-2, 3-di hydro-1, 4- benzodi oxi n-6-yl)-1, 3-thia

zol e-5-carboxamde F O |l OF SF " ~OF NNHH
CY NNO -CH3 ~~0 The tﬁﬁ%ﬂpound was prepared
Preparagioh v 25@&692 maiieddess, Blt@ﬁ‘ﬂﬂfl&ro ExaiR @rol1 B ¥enzodioxin-6-

start]ng with 118 ng of
Dany % 3qhipzobk4yhamine jmeth @} piividids b yNaminsdethpHicetate
oxi n- 6 yI )-1, 3-thi azol e 5-car box,_am de (Internedi ate

B)rat her than 4- am no ro-
1, 3- benzodi oxol - | z Ilg 5- car boxam de and
proportionate arm oN WD 2006/ 096338

PCT/ US2006/ 006436 N

(chl or onet hyl) pyr |'\(IJI| nNtL yl ] et hanedsjﬁldf onam de
(I'nternmedi ate K) rathe ~.- D and al so
proportional anounts ot er rea@t‘i on conponents.
The reaction mxture bat®d at 60 Cin a foil
f oled The reactiqQn mnj Xt ur
REDHTES ?%?Ffe e AheuRaR04 AP het o Brample 1
but slha'rt'mg v@NIaIZEK)ﬁg oﬁﬂdmﬁn@-mo(“m 8d-tbiRafURLL0,3-dih@oCT ABenzodioxin-
d rified preparative HPLC to yield pure
6y I g s RO Bige (R et IR G0N FAT g2 Horo-
1,3 gelyz%dfo%ol 3?))’-1 1. tl%gzcﬁg—g—&E@&ga&i%)%nﬁ[prwonak {‘fxo&rgs 3%2 {[4-

(chlg@meih-})l)PYmdimZ(yﬁ amiid)}-2a0xbedhyl beqpm(lnsermedid)e E)aSthWBthan
Inte{gﬂécéat?ﬁ ?rbdnz{l%q &%pd)rtmn!ﬂ amoun& of nl)xe other7reac%><(3% compor]ignts The

reacBioh oftxtukd ®ad }ﬁe(a?ed%'t 80 PCURE Poil wiagpeA TR R b hund! chBithNFhe

carbonyl } -1,
reactipp gg@ﬂurmwgqqlmdqwitheﬂm hdepaye, ivehishedwith yraudrndriiedNax®@1) and

evaﬁ’orat@cﬁ; Fnt Fefo. the c?lfcfe r651d1(1)e w'gls purified by chromatography on silica gel

using a gradient from 10-60 % ethyl acetate in hexane. The yield of title compound was
35 mg (19%).

'H NMR (300 MHz, CD:Cl,) & 8.93 (bs, 1H), 8.60 (s, 1H), 8.26 (bs, 1H), 8.22 (d,
1H), 7.93 (bt, 1H), 7.70 (d, 1H), 7.10-7.28 (m, 4H), 4.86 (m, 2H), 4.68 (s, 2H) and 2.21
ppm (s, 3H); ES-MS m/z 556.0 [M+H]", 578.0 [M+Na]", HPLC RT (min) 3.08.

Example 15
Preparation of 4-{](2-aminopyridin-4-yl)methyl]lamino}-N- (2,2-difluoro-1,3-

benzodioxol-5-y1)-1,3-thiazole-5-carboxamide
S N o><
&5
N™NH

NH,
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Il HNNHHO N~Ok CH3 , NOThe title conpound was
prepared using the sane nethod described for Exanple 1
Wh 0699688 i ng wi th 110 ng of PCT/US2006/006436
4- am no- N-(22dif|uoro13benzodioxo| 5-yl)-1,3-thia

o R PR oS a0 R R -

1,3- thraZoI%?ﬁ&rmhlo]xﬁ@tﬁylgbﬁ1&1h12tﬁ5d?ﬁﬂbpt%x5éthﬂaicbﬁte (ERam le 13,17

I nternedi at e | so proportional anobunts of t

mg) bt methamcéébmldrphempl@ﬂ@meéhanwﬁ@ melalew dsotirie ity 49 me§f
pota% L%r%rg 1?21 S ggergl ptoaﬂuélﬁ Ia ml%ﬁg ?Ptgxe t&l@%ém@&%ﬂﬁn%@ 52 2—

Y8 was 1'So

difludmd-1 beeﬁzdcﬁ@Xdﬂlieylwas({ml(rgﬂyfdoﬁﬂfldmﬁnﬁjplyﬁﬂﬁt@gﬂﬁﬁhwlmmo) 1,3-
silica, gel usi ng]éa gradient. from 10-60 % et hyl

thiazgleed-43rBO¥ HNiHEX A Ris MiTHEe YR filicist apd peaper qtfrdelncvaﬁ%m?dthe

el 5y g SN PR DT B

meth@ahdl, (0:BI-1I)1L) ahdeBirled,3 dlalyls ﬁnﬂtvantcwpbmng@d, byrevéboiasipn irHyacuo and

the r%smg@ Vﬁzﬁ rgctefé M)l% eégll #t%/ ;hé g%t’r:afét1 r)v%g_ gq(igd (lﬁaE%Oasngnd
evapbfidiah jelputd it codnpblind B M. 2006/ 096338
PCT/ U82006/ 00643 Exanpl e 14 Preparation of

Hi(bIMR[(ZEOQMi—Iz( EDLCL) 553,50 (s, 1H), 7.86 (d, 1H), 7.75 (bt, 1H), 7.57 (d,

1H, é}?sagﬂvwa} D8I g & Doy AR o3 22

4.38 '(HEb' %}U|E§-M81Wz&td6y4 [MJ@H *aHPLcﬁz@(r{nﬂ 2@/F HOF SF

N O The t|tIe conpound was
prepared u3| ng the sarre met hod descri bed for Exanple 1
but starting with 118 f
d-aninooN-(2,2 3.3 tetr EMBIES o 4ipodo 1 4 benzodi
Prépirition of 4-{[(2-aminopyridin-4-yl)methyllamino}-N-(2,2.3,3-tetrafluoro-2.3-

dihydro-1.4-benzodioxin-6-yl)-1,3-thiazole-5-carboxamide

S ‘ F
«fs 7
N™SNH

NH,
! =N

A solution of 2-0x0-2-[(4-{[(5-{[(2,2,3,3-tetrafluoro-2,3-dihydro-1,4-benzodioxin-
6-yDamino]carbonyl }-1,3-thiazol-4~yl)amino}methyl } pyridin-2-yl)amino]ethyl acetate
(Example 14, 14 mg) in methano! (1 mL) plus dichloromethane (0.2 mL) was stirred with
31 mg of potassium carbonate 2 h to yield a mixture of products in which the title
compound was the major component. This mixture was diluted with dichloromethane and
filtered. After this solution stood overnight, evaluation by HPLC indicated that the only
significant product was the title compound in a reasonably pure form (>90%). The extract
was dried (Na;SO4) and evaporated in vacuo to yield pure title compound (7 mg).

'H NMR (300 MHz, CD3;0D) 8§ 8.79 (s, 1H), 7.78 (m, 2H), 7.47 (dd, 1H), 7.23 (d,
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6-yl)-1, 3-thi azol e-5- carboxam de (Internedi ate B)
rat her than 4-am no-N-(2, 2-difl uoro-

waA 2®@6l02330di oxol -5-yl) -1, 3-thi azoI e- 5- car boxanmPdBU2¥d6/006436
proportionate amunts of 2-{

) i diaty At B G Bl M%H’TT %%eé P R RCRA i s

proportl onal amounts of the other reaction conponents.
The reaction mxture was heated at 60 Cin a foil
vvrapped flask for 16 h olixamplelldd. The reaction

i gello .-‘
c rﬂﬂ@ﬂeﬁnﬁ@&ﬂwﬁyﬂmﬂd}ﬁﬂrﬂm @-ggﬂﬁﬂhg%@ﬂhx 1,<?,Dth$aﬂolé:§-
gel using a gradient Trom 10-60 % ethyl acefate 1n
hexane. The yield of ti<rEbaxapidend vvas 35 ng (19%).
1H NMR (300 MHz, CD2Cl : 930(q_s 8.60 (s,
1H), 8.26 (bs, 1H) ; N, 7. 93 (bt 1H), 7.70
(d, 1H), 7107288( 4 b 486 ('m 2H), 4.68 (s, 2H)
and 2.21 ppm (s, QH||: EBS M5 fn/z 556.0 [MH +, 578.0
[ MtNa] +, HPLC RT (M ™n)NA8. 08. fxappl e 15 Preparation of

4-{ f
(2-am nopyri di n- 4- yl)ne\?@n/am\{ﬁo} N-(2 2-difluoro-1,3

- benzodi oxol -5-yl)-1, 3- Bzol®- 5-carboxam de O | \<
F O, HND NHNH2 62 WD 2006/ 096338
hodsls sempoBadEas prepyed psigg thersame method described for Example 1
but Ztm[tﬁlﬁ wh[h(é'u b 42mh S IR Dt e AZRA, 0K 8k o135 hAd TG 1e-5-

car on

carbmxamdhu(hz@rmed}aw Apandioppetiopit pyounks of Pityiin)edidie D]ratBerckan
in nethanol (1 niL

oty rE ?ﬂ%oaﬁ‘mgﬂgﬁ”}%@@n?uw)of oSt fP%Cél&nwpmoa@%Tﬁe

reac8bn nRALASThHBakArP G0N Q\f&[ Wréﬁﬂgﬁad FRsWioR kil h THtL it final
of the title conmpound and

crudginpixtioe vad ddutbé mitbdaxastd 5}uy:bl)s sbd{ym bicarbonate and extracted 3

timep R R AT T S s ok P e R0 8 eiodgea in

vacivaRlah echidu? (NAGKHR parigicd B prd; ﬁa'n%'@l@@ﬁ)ﬂ@ ¥ ¢ thijMit
aqueous _ sodi um hydl‘Op??l de gp bR 1N, %BJITL) and

meﬂi*?@?h%‘mon(a@ FIHA0E vaiffya gtﬂﬂ%@ﬂéﬁom 6a§02% asﬁpm@ﬁ@ invrgter plus
0.05%3'??)46@1" ¥ref ;6%&0\5?4 yf[»rgga:&? b AGH T%'Adsagt I%gcatdﬁi\?\g)g%g B4 ggxted

extracted w ate. he ex
aquephia N8BIOOsan the feacsipos edreaining thagrodudt@ny eefrattipp et i t1 e

. n . .
dlchfo?g%gtlﬂage I%ﬁgwgg )Dy drying (Na»;SOy) concentration of the extract in vacuo to

yield pure title compound. The yield of title compound was 18.6 mg.

'H NMR (300 MHz, DMSO-ds) 6 9.80 (s, LH), 9.15 (bs, 1H), 8.98 (s, 1H), 8.26
(bs, 1H), 8.05 (m, 2H), 7.83 (s, 1H), 7.34-7.44 (m, 2H), 7.26 (s, 1H), 6.85 (d, 1H), 4.66 (d,
2H), 3.16 (q, 2H), and 1.08 ppm (t, 3H); ES-MS m/z 477.45 [M+H]*, HPLC RT (min)
3.03.

Example 18
Preparation of N-(2,2-difluoro-1,3-benzodioxol-5-y1)-4-{[ (2~

{[(methylamino)carbonyl]amino }pyridin-4-yDmethyllamino}-1.3-thiazole-5-
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"H NVR (300 MHz, CD2Cl12) 6 8.50 (s, 1H), 7.86 (d, 1H)
7.75 (bt, 1H), 7.57 (d, 1H, neta coupling), 7.05 (s,

WA os/0863%6 (s, 2H), 6.50 (d, 1H), 6.36 (s, 1H)PCHUSD6/006436
(d, 2H) and 4.38 (bs, 2H); ES-M5 miz 406.4 [ M+H ',

HPLC RT (mn) 2.67. Exanple 16 .Preparation of

4-{[ (2-am nopyri di n- 4y$ﬁm%ﬂ—ﬁ—‘émno} N-(2,2,3,3-tetr
af l uor o- 2, 3-

di hydro-1, 4- benzod|OX|n 6- 3 hlazole 5- car boxam
de F O/ Il O~-F *‘ t,, YN A solution
of 20x02[(4{[

[(2,2,3,3-tetrafl uorNo NlS di hygr o4, 4- benzodi oxi n-

6-yl ) am no] car bonyl } - 1, a Mj\fé} ) ami no] met hyl } pyr
i di n-2-yl)am no] et hyl ace at ¥I‘H$e 14, 14 ny) in
nmet hanol (1 nL) plus dich metchane (0.2 rrL) was

t assium car bopa

oi Ty Sheobitad of pRoR R PG mORG frepribed for Example 1

but SRITRRUAEH 9B gtITe-FRInSIN-COPRERRRS 1 3T$En§odffb%<§1tﬁ t)Mll%itmazole -5-
diluted with d| chl oronet hane and filtered.

carbog pgided termsgipto b P BIRPOItionall aaolnt Oiﬁimteme@atm Niretaeethan
Intehﬂ@tilat'é Iﬁaﬂ?ﬂm’o }gl%ggﬂ?lo];l%l %{})tunpsro??h cr)]%he\((\ﬂgéé;%%% ot?ﬂfé)oxég&@ a’g]%e

npound ure

reaomaﬁ ndkﬂumjw(lﬁ\hh%%ﬁb)t 6end iR AN LRARAd MRS AR U9 bty hel eMS
pure title conmpound (7 ng). 'H NMR (300 MHz, CD3CD) 8

analgsry of ‘(h§ rquq))n npxtpge s(lmweg [syibstantiglzcquersionHy ,proziugts (Ithe resulting

flnaﬁgi‘gyg)m%)ggx?/ &%%?ﬁm E@{@Eéﬁ?&%ﬁé%@ﬁ [Mw%mwl_%e%‘gve%ﬁg DMF.

The(redidie Qas?cﬁluteﬁ)«mmlzenllé’f Redprsl abi @Unﬁéd by re arauve C18 HPLC
2-di fl yor.o-| di oxol

usin?i\{aé@ ﬁg), |a(‘a€i1i(?IH6 le ﬁ’r%ibﬁ‘?f/ f IR)Z %@ Lﬁ\ﬂ.(ﬁd% ,{EEA)y he f1 actions containing
the %@Eﬁbﬁ IHvJeﬁé‘%NdElﬂlb_lrtél_c'i B i 320b £ aditi GREPQU A Gqdohis RaBic R #d

extraction with dichloromethane four times. The combined extracts were washed with
saturated brine, dried (Na»SOy) and evaporated in vacuo to yield pure title compound (36
mg, 25% theory).

"H NMR (300 MHz, DMSO-ds) 6 9.77 (s, 1H), 9.18 (s, 1H), 8.93 (s, 1H), 8.21 (bs,
1H), 8.02 (m, 2H), 7.79 (s, 1H), 7.32-7.42 (m, 2H), 7.16 (s, 1H), 6.81 (d, 1H), 4.62 (d, 2H)
and 2.67 ppm (d, 3H); ES-MS m/z 463.1 [M+H]*, HPLC RT (min) 2.48.

Example 19
Preparation of 4-[({2-[(anilinocarbonyl)amino]pyridin-4-yl}methyl)amino]-N-

(2,2-difluoro-1,3-benzodioxol-5-y1)-1.3-thiazole-5-carboxamide

f/@[
e
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NYN---1CH3 iN O The title conpound was prepared using
the sane nethod described for Exanple 1 but starting

WORE0h/0933%y of PCT/US2006/006436
4-am no- N- (2, 2-di fluoro-1, 3-benzodi oxol - 5y|) 13thia
zol X de er.medi at e nat
gk Tl N RS fpple 1

butaraeh@ With praahes-N-QRHifReRY ng%eaiodlmlgtﬁjin 3%?&%1@(51
onents. The reaction mxture was heated at 60 C

Caﬂ?%a@@e&mtm%%@ &) fangdgropasionpte dmotrtieof atauinediaty ¥irathkr than

t t at ur at ed. agueous
Incefbttter thadibo BRBoRIont Siuhs o BEME AR i b eRensy) The
reaciioa trgik e Kit@aeaAbemed iex fdiﬁ@ia%p&\@ﬂ@sl&bf E&w@é\‘ﬁ@ 224 ARGt an
evaporat ed in vacuo to yield resi due that was
LCMgranplysig ob fhegpaqsian anii e @psvsmpb@rmal Forjversiomig paoducts. The

I |t I r adi.ent
ICSJ%A%%S}@ glél]éi?om u?@ sgﬂﬁhe%mlltlgpﬁlwed aq@@%g@@#&l}g blcleﬁgoqa]t aéld
extrbetsd 3 Wases Ml&pfahﬁdicétat@m’ﬂhh eofﬁﬁﬁqﬁﬂ @%{ﬁ ad@%’ ard digied KN%‘ZSQL) and
t ted NaHCCB to the fractions containing
cvarpe i TG LIS St PG IE e SRRgYe CHAEPLC ing

watérab lhemedl iy ofHdydnp @JS()Q@Z@%%Z W%ﬁh £, Qg 08 + dlgg The free base

extract in vacuo re ti t e oun
is pigparked fiom th,et'ﬂFe\ sdirfpycadiddiona sdtBrabedhapuedid NMHCO@ ﬂDthMﬂthlons

o5 8845 58 gl gy 21 G o
extrQd(N2490.) ch?&nk@ntralﬂaﬂn ngugﬁo Gibid }_&LH}: titié c@ﬁlpéﬁjnd. 2H),
3.16 (g, 2H), and 1.08 ppm ( n/'z 477. 45
[ MtH +, HPLC RT (min) 3.083. Exarrpl e 18 Preparati on of
N-(2, 2-di fluoro-1, 3-ben |ng)38!25yl) 4-{[(2-

{[ (et hyl am no)carbonyll ..oﬁpvrldln 4- yI)rrethyII
2 Qo

the sarre rret hod descrl bed for - :Epl e1

K@W

~-N O

The title compound was prepared using the same method described for Example 1
but starting with 88 mg of 4-amino-N-(2,2,3,3-tetrafluoro-2,3-dihydro-1,4-benzodioxin-6-
yD)-1,3-thiazole-5-carboxamide (Intermediate B) and proportionate amounts of
Intermediate N rather than Intermediate D and also proportional amounts of the other
reaction components. The reaction mixture was heated at 60 °C in a foil wrapped flask for
17 h until an LCMS analysis of the reaction mixture showed substantial conversion to
products. The resultant final crude mixture was evaporated at reduced pressure with
warming to remove the DMF. The residue was diluted with 2 mL of methanol and
purified by preparative C18 HPLC using water to acetonitrile gradient (10-60% plus

0.05% TFA). The fractions containing the product were converted to free base by addition
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but starting wth 95 ng of

4-am no-N- (2, 2-di fluoro-1, 3- benzodi oxol -5-yl)-1,3-thia
wWQ 2006/0%6338 ar boxam de (I nternedi ate A) and pr opRPCT/US2086/€06436

anounts of Internediate N rather than Internediate D

and al so pro onal anount s ot her react,ion
of sahRehageus RAECCh gl exaarian W@lr%clﬂﬁ@m?éwé dhrss tipgs ollowed
by dRi SoWgRBEtteh: AN ihhacdtoidlAbhte Al 32 mg, 25%
yaga@y@g 0 at he rgaétl on1 m§<turogqshg)\/vébdt ‘%&@Hﬁig e ’
the@xyhverm on to products. The resulting final crude

e 1 NG S0cEHBGeDRRE e 6 SR Ty BT M Y e . s 21 s
1H)N'8tds (%, QH)OfSGTSt *Pﬁ?@' 5P, Py, *7f409(9 o) F?rl%F@El?g gg 0%d8im),

o acetonitrile gradient
4. 64&) Kd.l §H) aps Z%BIEA) (d, FHE BS-MS indrsl 3oM-ail{ii, HBLCtRE (min) 2.80.
product were converted to free base by addition of
saturated aqueous NaHCO3 and extraction with

di chl oronmet hane four tinggampeiconbi ned extracts were
vvashed W t h saturated bri ne, dri ed (Na2804) and

(m2|—|) 779(s 1I—I)7327 ' 7.16 (s,
1H), 6.81 (d, 1H), 4.6 :é:‘:;i267ppm(d 3H) :

ES-MS in/z 463.1 [|\§+
19 Preparation of
4- [({2 [(anl [i nocar IHTam noI pyrl di n-4-yl | met hyl ) am
nol -
(2, 2- d| fluoro-1, 3-benzo '] 5n/yr]l\)/9H?3 t hi azol e- 5-car
boxamde OJ\. | \< FSION\ B NNHHH NN~ NOI
/65 WD 2006/ 096338 PCT/ US2006/ 006436 The title
c oneuittt dosnppuead sre grepsied gisinlyehes same methhd desdeibed fdo&ample 1
f or.. Exal 1 hut sta
ot OGRS st ot b b4 bstiaBira ot dbgioy L 4-bgnadiogin6-
y1)-2 8l @ta20le CRAE PPN (Thi-RAh&li i H)ahe oftithaRy ARGIEd Gnat e
amounts of |nter rredl ate Mrather than Internmediate D

Integmediated oragies guntlnerasdiaedlrmdalef propertionleaamquatscafitgnother

ISR kSO TR S AP R e
17 B GNB 28NS ia8a19éis bh@iereRebh aix iite<dhdfv@d Shistial conversion to

substanti al conversion to products. The
products. The resultant final crude mixture was evaporated at reduced pressure with

n) 2.48. Exanple

warming to remove the DMF. The residue was diluted with 2 mL of methanol and
purified by preparative C18 HPLC using water to acetonitrile gradient (10-60% plus 0.05
% TFA). The fractions containing the product were converted to free base by addition of
saturated aqueous NaHCO; and extraction with dichloromethane three times followed by
drying (Na»,SO,) and concentration in vacuo to yield pure title compound (44 mg, 31%
theory).

"H NMR (300 MHz, DMSO-ds) 8 9.87 (s, 1H), 9.12 (s, 1H), 8.95 (s, 1H), 8.22 (bs,
1H), 8.07 (m, 2H), 7.86 (s, 1H), 7.54 (dd, 1H), 7.42 (d, 1H), 7.21 (s, 1H), 6.81 (d, 1H),
4.64 (d, 2H) 3.17 (q, 2H) and 1.07 ppm (t, 3H); ES-MS m/z 527.2 [M+H]*, HPLC RT
(min) 2.90. |
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resulting final crude mxture is diluted wth

sat urated aqueous sodi um bi carbonate and extracted 3
WO 2oves96s8% h et hyl acetate. The conbi ned extracPGI/HEB06/006436

dried (Na2SO4) and evaporated in vacuo to yield a

residue that is purified by preparative C18 HPLC using

water to acetonitrile gradient (usually 10-50% wth

added 0.05-0.1 % TFA. T se is prepared from

the TFA salt by additi ogﬁv%@?at ed agueous NaHCGO3

t reprgration of No2s2-difhwiredld-benzodmxpl-5ale4-{{2-dmethyl[ (methyl

extraction wi.t h di chl qronet hane fol | owe dryin

the.  aininoleatnonyBadindth PiahCE0 Byl Sinkitfe
yield pure title conpousigareXamde 20 Preparation of
4-{f (2-{f (et hyl am no) carbonyTTam no} pyridi n-4-vl)meth
yl I am no} -

N-(2,2,3,3-tetrafluoro-2, 3-dj 0}4 4- benzodi oxi n- 6-y
F aoIF OF HF NNH

1) -1, 3-t hi azol e- 5- car bo¥ '
HH __ NYNCH3 ~N.OMe- tNttegcdmpound was prepared
usi ng the sane net h(odldes;qn bed for Exanple 1 but
starting with 88 ngMNsf™>NH
4-am no-N-(2,2,3,3-tetrafl oroNZ i:—dl hydr o- 1, 4- benzodi
oxi n-6- yl)-1,3-thiazol eXp-¢ rbdx/amcb'e (1 nt er medi at e
B) and proportionate anou Nof @ nternedi ate N rather
than Internmedi ate D and al so proortl onal arounts of
hePrgpaiaiion ofd3d(pmethylami -*ssm-s gthagact i on nmi xture
was heated at 60 C in agdpi Qﬁgped flask for 17 h
the 4

until an LCMS anal ysis ction m xture showed
substanti al conversion t ts. The resultant
final crude m xture was ewva ated at reduced pressure
with warmng to renove the DVF. The residue was

di | Aiseldtion dh(22chidropyridieé-Hatmhetizema! (fpam ite pielpah)anon of

pr % t|ve 18 HPLC usj n% water to acetonitri .
Integpedipigt Stepol) godansitudamige gy drorkingide ieyridingcis ﬂns:ﬁgd at 200 °C in

PRI S B AN A i

crudsgiroduat: wl(hlqusepmr’sﬁdﬂmomﬂdgmphy ac tilioa gelivsing a gradient from

o DT RS bR AR e, % .

title conpound (32 ng, 25%
Step 2 Preparation of 4-(chloromethyl)-N-methylpyridin-2-amine
cl CHjg

]\
N

By using the general method of preprartion of Intermediate E, Step 1 but
substituting [2-(methylamino)pyridin-4-yl]methanol for (2-aminopyridin-4-yl)methanol,

the Title compound is prepared.

Step 3. Preparation of N-[4-(chloromethyD)pyridin-2-v1]-N,N'-dimethvylurea
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theory). 1H NMR (300 MHz, DVsO-d6) 8 9.85 (s, 1H),

9.17 (s, 1H), 8.93 (s, 1H), 8.21 (bs, 1H), 8.05 (m
WQ@Rk)os/0%6386 (s, 1H), 7.53 (dd, 1H), 7.40 (d, 1HCT/USDHE6/006436
(s, 111), 6.80 (d, 1H), 4.64 (d, 2H and 2.68 ppm (d,

3H); ES-M5 mz 513.2 [l\@ll—|]+ @,_lrc ﬁT (mn) 2.80.

Exanpl e 21 Preparation

4-{[(2-{[ (et hyl am no) car ’\ﬁlﬁ(ngl}‘ﬁbigldln4yl)rrethy

I I 'am no} - N- _N

(2,2,3,3-tetrafl uoro- 2, 3- yydro 1, 4- benzodi oxi n- 6- yI

) - 1T 4t6) RzahRdut adiRe HRThelRod FosBribed for Befprefar atMn\o'f

OF NDNHHHCNYN-CH3 N O The title conpound was
Intgsediatedd bufgising theprogiaeteof @é@mza@bqyewhmﬁémn f-dehlgoaethyd)pyridin-

z- % arﬁ% ﬁgﬁ%\bggs%é%gﬁt@ Hnue(t)f%yé_isg’c %ﬁnﬂehydr 0-1, 4- benzodi

oxi n-6- yl)-1,3-thiazol e-5-carboxam de (Internedi ate
B) and proport| onate anounts of Internediate L rather
anepHal atldleCampoundso pr oport| onal anmounts of
the ot her reactl on conponents, ~JThe reaction m xture
was heated at 60C|nafl Iaskfor 17 h
until an LCVB anal ysi sSe 2 o m m xture showed
substanti al conversio pr oduct s. The resul t ant
final crude mxture waN eWtpor at @Iﬁlgaﬁ reduced pressure
with warmng to renove th ._N[h N[ esi due was
diluted with 2 nL of nethandj apd purGHsi ed by
preparative C18 HPLC usi ng t® acetonitrile
en 10-60% plus 0.05. % TFA). The fractions
coﬂﬂ}ﬁ Hf@ﬁ-‘&n}mén F ‘aﬁcwlewe%u%&%rse@a 1peihaq drsciphpgfopxample
1bﬁ@@drt§ Ogawnﬁn —anSAb W-BL £di fRBUEUS, 1@31g1> 99 HRAGIR8.
hl oromet hané three times ryling
cart(qmamstazﬂntammméé and apmpnrtmmammmmt of N*r[élr(dhlpnmmthyl)pyndm-

2- yl%%geg ;31%% liétg%} that In e]fgeixlﬁpeelg }f%}?_de]étlgé\lxg/gmétgre it K%_I%éd at 60
°C 181 a2t311 (V@%pépe(déﬂﬂ)s]i llfl)ﬁdé?ht%@en 25D bﬁt_x')Zee%GZ 4t %411I1'|)Jrit|1_ll)7&n51§CM@d&nalys1s
of theureégm Bixfure glepwpgpstanidal jpomv‘ﬁrqutm'tc( prod@ﬁg TiESepBtifg final crude

rmxﬁﬁ’z 1szd1{u|\4|'d'_&1f¥h salfﬁ%%d aquecgus sgamm blcc:)arbgn7ate and extracted 3 times with

ethyl acetate. The combined extracts are dried (Na;SOy4) and evaporated in vacuo to yield

a residue that is purified by preparative C18 HPLC using water to acetonitrile gradient
(usually 10-50%) with added 0.05-0.1 % TFA. The free base is prepared from the TFA
salt by addition of saturated aqueous NaHCO; to the fractions containing the product and
extraction with dichloromethane followed by drying of the extract (Na,SOy) and

concentration in vacuo to yield pure title compound.

Example 21-0
Preparation of 4-{[(2-{[(methylamino)carbonyllamino lpyridin-4-yl)methyllamino!-

N-(2.2,4.4-tetrafluoro-4H-1,3-benzodioxin-6-yl)-1.3-thiazole-

S-carboxamide
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WO 2006/ 096338 PCT/ US2006/ 006436 Exanple 21-a
Preparati on of

WOR{R/0388 f | uor o- 1, 3- benzodi oxol - 5-yl ) - 4-{[ ( 2- PereUR200§/§06436
nmet hyl  am no) car bonyl | am no _
}pyridin-4-yl)nmethyllam no}-1, 3-t hlg’;\ZO| e-
5-carboxamde ~F O~1 S O AN/NH CH3 H NuN CH

on F

li It 3 C~-N O Step 1: Pr par

r 2- (et hyl ami no) pyri @i ) pet @nol  OH CH3 NH tCN
A sol ution of (2-ch|<or| pyr4 di ne-4-yl ) met hanol (from
the preparation of Niatewwedi ate P, Step 1) and

met hyl ami ne hydrochl oride in pwidne is heated at 200
Cin a sealed tube for alput16]h. Ote sol vent is
renoved by evaporation in Mo énd the crude product

residue is purified by chromatography on silica gel
usi Ageitlgcampawmd Vaoprepated hiing thesemamesthal desoiftedfor Bxample 1

TN A Po [BeX g T i Lol Bl 12 Preparation. of, . "
TP R DL L00% RRE 5 gl s
caiBypxaisida @IntdrmediatecB-2) ravkdrhinch BierPegipfead bh®@propbrtionate amounts of

Internediate E, Step 1 but substituting
Intleﬁge(dhaé? ﬂ{;,agﬁ{ ﬁgsl FingRckate Dyand pdsoryppnrtipral amounts of the other
reacBoRE0 hisd ’I‘ﬂg f‘é&é{igﬂrﬁﬁﬂ?ﬁ%as 1%6%{}8 a?ké Lé if Q&P yv?a%pleg flask for

prepared. Step 3. Preparation o .
24 N- flde fesultoredivet byldy mixtoch was2diydidd WithNsataiabaat dayibstiseadiué

2006/ 006436
bic\a{l\ggo%gtg%ﬁ ggt?a%?edpvg{l{ gt yl acetate. The extract was washed 3 times with water
and then with saturated brine. The extract was dried (Na,SO.) and evaporated in vacuo to
yield a residue that was purified by chromatography on silica gel using a gradient from O-
100% ethyl acetate in hexane.
'"H NMR (300 MHz, DMSO-ds) 8 9.96 (s, 1H), 9.20 (s, 1H), 8.95 (s, 1H), 8.33 (s,

1H), 8.22 (m, 1H), 8.11 (t, 1H), 8.05 (d, 1H), 7.96 (d, 1H), 7.45 (d, 1H), 7.17 (s, 1H), 6.81
(d, 1H), 4.62 (d, 2H) and 2.69 ppm (d, 3H); ES-MS m/z 513.3 [M+H]*, HPLC RT (min)
2.78.

Example 21-p
Preparation of 4-{[(2-{[ (methylamino)carbonyl]amino}pyridin-4-yl)methyl]Jamino}-

N-[4-(trifluoromethoxy)phenyl]-1,3-thiazole-5-carboxamide

F.'
0
ey
S F
e
N™”SNH

H H
NN,

~.N O

The title compound was prepared using the same method described for Example
21-o but starting with 4-amino-N-[4-(trifluoromethoxy)phenyl]-1,3-thiazole-5-

carboxamide (Intermediate B-3) rather than Intermediate B-2 and proportional amounts of
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ad CH3 HM /NCH3 N ~0 The step is carried out using
the nmet hod descri bed for the preparation of

WO niceomsas at e L but using the product of Step PCHDS2086/006436
rat her than 4-(chl oronethyl)pyridin- 2-am ne and

met hyl i socyanate rather than ethyl isocyanate.
the gthepreapligraedranpngntst fbe Taction wivHyE RS honted af 6Q.C vn ] énb

Wr a?ger\]ﬁ %MR' %4 ﬁl ﬁ!lz\lle?mtm# lfmg cﬁ’ide %&tﬁl‘}e? cflfut(édg\m Qﬁﬂ{eg

e prepare usin escr i

aquEQ(IfSTHOHﬂlm ﬂ1caibbna& and daX‘tgicwdtvhth ethyl acetate. The extract was washed 3
2-di fluoro-1, 3- benzodi oxol - hi a

tlm%weh Wﬁteé a% theanvitesaturpied Prael hheesijechwes %rled) (NazSO4 and
evagdng%?_ {1\1'\7%&1% CLS %{?HF&S}@% dlrl*at &;ﬁﬂh&ﬁ B t1§¥1a20%¥2§5h§'dﬁ silica gel

usinghegiradrat fram OodO(l%lemyl az:etmmddexam 60 Cin a foil

U R (RRMERaB b GRS P i B P o fhaf B0 e bs 8.20
(bs Sﬂg F@ggiﬁggﬂ?mﬁ@%ﬁ?‘ 7t3§> @Lg’gg@tﬁs s 1118), b3yt 11@}3462 (d, 25)

Wlt sat'urat'ed aqueou
andsheh ppm bd, S&HhBRMS rand6 ek (Vatl & #PLG RFemini 2.50. et hyl
acetate. The conbined extracts are dried (Na2SO4) and
evaporated in vacuo to yield a residue that is
purified by preparativepGadpldl-& Usi ng water to
Pacetonltrfl l e gradl ent (E%‘I‘y_%o 50% V\/I.th added
QPR 0L % | & ptid yiansinolvasionyd jamn &

di chl or onet hane fol I oneg by % of t he ext ract
(Na2SO™4) and concentra |o to yield pure
title conpound. Ex - 0>Prapa étl on of

4-{[(2-{[ (net hyl am arlbonyl | am no} pyri di n-4-yl) met h
yl | ami no} - NH H H

N-(2,2,4,4-tetrafl uoro- N oxin-6-yl)-1,3-th
RN eﬂ} HS

i azol e- 5-car boxam de N O

The title compound was prepared using the same method described for Example
21-0 but starting with 4-amino-N-[3-(trifluoromethoxy)phenyl]-1,3-thiazole-5-
carboxamide (Intermediate B-4) rather than Intermediate B-2 and proportional amounts of
the other reaction components. The reaction mixture was heated at 60 °C in a foil
wrapped flask for 24 h. The resulting final crude mixture was diluted with saturated
aqueous sodium bicarbonate and extracted with ethyl acetate. The extract was washed 3
times with water and then with saturated brine. The extract was dried (Na;SO;) and
evaporated in vacuo to yield a residue that was purified by chromatography on silica gel
using a gradient from 0-100% ethyl acetate in hexane.

"H NMR (300 MHz, DMSO-ds) 8 9.82 (s, 1H), 9.19 (s, 1H), 8.93 (s, 1H), 8.22 (bs,
1H), 8.05 (m, 2H), 7.85 (s, 1H), 7.67 (d, 1H), 7.42 (t, 1H), 7.15 (s, 1H), 7.01 (d, 1H), 6.81
(d, 1H), 4.62 (d, 2H) and 2.69 ppm (d, 3H); ES-MS m/z 467.3 [M+H]*, HPLC RT (min)
2.61.
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69 WD 2006/ 096338 PCT/ US2006/006436 OF O( F S NO
<N~HFFNHHH CYNNINCH Il Il 3 OThetitle

W@ 209p0u3as was prepared using the sane net hod deCDUR19E€006436
for Exanple 1 but starting with

4-amno-N-(2,2,4,4-tetrafl uoros4H 1, 3- benzodi oxi n- 6-yl
)-1,3-thi azol e-5- car bo@éﬁ@@k—@lﬁtermsdi ate B-2)

Prepgaiagiontofa éﬂi laﬂhﬁo aﬁﬂﬂl RRAS pyPidt-9-AiRAY Bamino}-
0 nt er nedr at lnermalae ana_al 5o

conponents. The reaction mxtur vva§ heated at 60 Cin
a foil wapped flask fao® resulting final

crude m xture was dlSJ‘iJk satFuFat ed aqueous
sodi um bi car bonat & apd {%tract ed wth ethyl acetate.
The extract was vva i mes vvlth wat er and then

with saturated brine. eextr ct sdrled(NaZSO4)

and evaporated in vacuo Xyf ﬁp‘ acnqgsi due that was
purified by chromatograp sidica gel using a
gradient fromO- 100% et hyl” acetate in hexane. 'H NMR

( 30tz coﬁl}iﬁﬁhdjﬁ){s @e@a@@ uiig theHameImetBod SescAbdd foB Engple

21- Bttt i - N rorpa D ihiblobpayiT-1 Sribiagole

5- caléﬂg%xl\%ﬁdég réteér%%dﬁty%%iw @x%r ﬁ]‘gté%@f“&me% @gncf;@%bggmngl@mounts

of thbleth)el RPeaytian abmpmlamts @He[léébﬂbn mixture was heated at 60 °C in a foil

WI. apl? fi?hlgl %4&%)"{%@2{ 1:1%6}12211 r(]:%d% mixture was diluted with saturated

aqudduk ﬁocﬁﬁﬂh‘ Hléﬂ@é&f@érﬁ%&&)ﬂ&@@ A¥thletrlyt 3edehte aFAL ExPact FaPR%&HBa 3
ide OFO/ F SV I F NNNHHH

times with water and then with saturated brine. The extract was dried (Na;SOy) and

evaporated in vacuo to yield a residue that was purified by chromatography on silica gel
using a gradient from 0-100% ethyl acetate in hexane.

"H NMR (300 MHz, DMSO-dg) §9.84 (s, 1H), 9.20 (s, 1H), 8.94 (s, 1H), 8.22 (bs,
1H), 8.07 (m, 2H), 7.86 (d, 2H), 7.63 (d, 2H), 7.15 (s, 1H), 6.81 (d, 1H), 4.62 (d, 2H) and
2.70 ppm (d, 3H); ES-MS m/z 483.4 [M+H]*, HPLC RT (min) 2.75.

Example 21-y
Preparation of 4-{[(2-{[(ethylamino)carbonyllamino}pyridin-4-y)methylJamino}-

N-[4-(trifluoromethoxy)phenyl]-1.3-thiazole-5-carboxamide

F
o
0
B eYhs
Il w
N™SNH

H H
N._N._CHs

|

=N O

The title compound was prepared using the same method described for Example
21-o but starting with 4-amino-N-[4-(trifluoromethoxy)phenyl]-1,3-thiazole-5-
carboxamide (Intermediate B-3) rather than Intermediate B-2 and proportionate amounts

of Intermediate L rather than Intermediate N and also proportional amounts of the other
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\uN, CHIIl 3 ~N O The title conpound was prepared
usi ng the sane nethod described for Exanple 21-0 but
WG L@sH094368 Wi t h PCT/US2006/006436
4-am no-N-[4-(trifluoromethoxy)phenyl]-1, 3-thiazol e-5-
car boxam de (lntermediate B-3) rather than .
reagineomuengnta  Bhoreagiipnypbisee tas harted AiithiGs ingt forgvsppped flask for
0 : . 0 ' :
24 B Ao raniat Sl SRR W Ry U BR e FE oom,
bicarbbmité and\eapeed Wwitleakylfaeetad The eXtrgctwes wdshap3 fimealvith water
crude m xture was diluted with saturated aqueous

andsthem Wi IspeERtEbPrace The@xbaetiwsdigd [WNpa9 Qi mRd cvapeiigddn vacuo to

e St Ol PR nld P UL gy om0
10(#h dthybacpne atledtans) vacuo to yield a residue that was

O acit DR (Yo lB 1 BOUSReRy © 28 60 dth S 40 kBl S5y i3 2 (o
38 ey ARS8 (Bt o BB 9, .1
(m, 21BGnfd, 02 (173H5 HSsMSis1Bg,1. 1[gM8a] giPUERT éniR2 (d,

2H) and 2.69 ppm (d, 3H); ES-M5 nz/z 467.4 [ MtH] +,

HPLC RT (mn) 2.59. Exanple 21-q Preparation of 4-{

[ (2-{ Example 21-z

[ (et hyl ami no) car bonyl | am no}pyri di n-4-yl) net hyl | am no
} -Preparation of 4-[({2-[(aminocarbonyl)amino|pyridin-4-yl}methyDamino]-
iN;j[eS- 734k rognﬁtﬁgxgz)oﬁhen 5heky 3: é‘zgﬁ-ﬁ-ﬁ‘%ﬁ 'o%gg‘gr nggxarl\rll
O The title conpound was prepared using the sane

met hod described for Exanmple 21-0 but starting with
4-am no-N-[3-(trifluoron®th ]-1, 3-thiazol e-5-
car boxam de (Internmedj_ ate B- t han

I nternmedi ate B-2 anc(\pqop Ntional amounts of the

ot her reaction conpo fy The reaction mxture was
heated at 60 Cin a foil A NH,

N O

Step 1: Preparation of 4-{[(2-{[(benzoylamino)carbonyl]amino } pyridin-4-
yDmethyllamino }-N-(2.,2-difluoro-1,3-benzodioxol-5-y1)-1.3-thiazole-5-carboxamide

F

X

0
jgn
<zf HOH
‘\CKNTN. Jij

| ~.N O O
The title compound was prepared using the same method described for Example 1
but starting with proportionate amounts of N-({[4-(chloromethyl)pyridin-2-
yl]amino }carbonyl)benzamide (Intermediate R) rather than Intermediate D and also

proportional amounts of the other reaction components. The reaction mixture was heated

at 60 °C in a foil wrapped flask for 24 h. The resulting final crude mixture was diluted
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wr apped flask for 24 h. The resulting final crude

m xture was diluted with saturated aqueous sodi um
wWhereaodossat e and extracted with ethyl acet ate. PATES2006/006436

extract was washed 3 tinmes with water and then with

with ?@%&%@%‘ﬁg@% ﬁO@gg)l-lj%Ce:‘({l c’%;{t agt ew?r%(étgl& e%l#g%z?‘é?é't)e. F9d extract
was Whihbd B @6hndd Yvif W B ROk aPHith 8Musitdd ey elthe enta acrtgm dued
gradient from 0-100% et hyl acetate in hexane.

(Na:$ GG VielyapoDNBDIG UG Loy a(r§81d11q_9hat 'gaslgn(fsed bm.q)hmrgatggraphy

on s1§056gf} H%]lhc 2%11%&3?%@'_%9‘%8&1%3 %%btf%efﬁ}‘ 8? (()i ( éH)
1"ES-1\@S Btz 593d1 [MIHH]” #hd 625 0 M-2¥%)] " HRLQREYnppd.44, 3H) ;

ES-MS nz/z 467.3 [MrH +, HPLC RT (nmin) 2.61. 71 WD
2006/ 096338 PCT/ US2006/ 006436 Exanpl e 21-x

r y py
N- (Z\ZI—dlﬂm)mel 3-bhhAodlioxol-5-y1)-1.3-thiazole-5- carboxamlde

fl 5
| b spewengopor {2 e eI RO E™s The
yl)méthw]ﬁnﬁe m@w@dmlm PR 6didRdI yt e3 ﬁﬁmwmtcm@lxmde (36
deScCri bed for Exanple 21-o0 but starting wt

mg, A0Amma) dad potfsstm ¢4rberagniOi i) 8-A7 5)pele ﬁwl}solllt%etmﬂ%é%%
ml) x%/%;sélpﬁéa gf?z(élrgnx gseeﬁg]eélntéﬁ {Sr)e ? tﬁa}ghﬁe5%%1'it§r§tqﬁfxt\]{rg %a evaporated

and tﬁ& heldue @A chRIMASTRSHRA RS ilichkel ﬁﬁﬁ’%& it Rbhi el 0famethanol
heated at 60 Cin a foil wapped flask for 24 h. The

in digtdeuohteihage t4 yigld pretide pepae- was di | uted with

o B S0 B eBa RS GRE BRSO SRy W Bl s0s

2H), W gd"(s VEet, 3arush QH?W w Gshua;atmsa(&a@ thoidg 2HIh&@S@ K, rED and
dri ed evaporated in vacug to yield a
162 pomi (TS IS Mot £ STVE B TEH 0088 200y on’ 11 | ca
gel using a gradient from 0-100% et hyl acetate in
hexane. 1H NVMR (300 MHz, DVMSO-d6) b 9.84 (s, 1H), 9.20
(s, 1H), 8.94 (s, 1H), 8.22 (bs, 1H), 8.07 (m 2H),

7.86 (d, 2H), 7.63 (d, 2H),.7.15 (s, 1H), 6.81 (d,
1H), 4.62 (d, 2H) a&gxamp'i?asﬂ-b]foﬁ-x H) (

O
Ar
<\ l
NH H R
N N.p16
l =N O

Step 1: Preparation of various N-[4-(chloromethyl)pyridin-2-yllureas with other N'-

substituents
Ri-3

H
N\16
S T A

=N

Cl

By using the methods described for preparation of Intermediate L and by
substituting the appropriate alkyl or aryl isocyanate rather than ethylisocyanate in either

DMTF or dichloromethane as solvent, the intermediates with the above structure in which
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2.70 ppm (d, 3H); ES-MS nz/z 483.4 [ MtH +, HPLC RT
(mn) 2.75. Exanple 21-y Preparation of

wa2qopH02384 (et hyl am no) car bonyl | am nol pyri di n- 4PgT/VURBDEI§06436
| I am no} -

N- [54- (t rifl uoronet hoxy) phenyl| -1, 3-thi azal e-5- car boxam
thejRje andR-" @rqnps gra asfoynd iaexpinples2ih toi 218, 2N 1-¢ b ‘-w of

it . ' ‘ d
TR, TR 0 R0 6 T b
IntebnpdianoE Nt¢p2 butrusidgube apprrdriaty spbanyyllchlorigletrithezibhe- 5-
s B e TR b BrwbBL2 o 21 nof Tl A

canl B’étlﬁﬁlgﬁé’d afneallcab & he E%E%r k td ﬁB@}‘aﬂﬁéio"i‘tc%b%n%gpdﬁ&% is either

proportional anounts e other 72 WO 2006/ 096338

corP@RFYCUBICO6IlI06 d3Be sywhesis io ntraightfomant ®. onthskilled ae theamt and is
m xcg]urtgﬁwas ggftnt ed at 60 Cin a foil wapped flask for
TePOYCHI R BENLYINYPWE i nal crude mixture was dil uted

wi th saturated aqueous sodi um bicarbonate and
extracted wth ethyl acetate. The extract was washed 3
epiZyBEepasatinn giaths ppeidswi t h saturated brine. The
extract was dried (Na2%P4) and evaporated in vacuo to

yield a residue that purified by chromatography on

silica gel using a dienit from O0- 100% et hyl acetate

i n hexane. 1H NMR é\@ , DMBO-d6),,8 9.75 (s, 1H),

9.10 (s, 1H), 8.94 (s, N4, s8tb2 (B, 1H), 8.05 (m

2H), 7.79 (d, 2H), 7.31 N1:.§s, 1H), 6.81

(d, 1H), 4.62 (d, 2H), (mli2H) "and 1.06 ppm (t,

3H); ES-M5S mlz 481.1 [ Mt HPLE RT (mn) 2.67.

Exanpl e : ' f . .

AT (2o [ P fuctaRBORls Oh & prppared weing the spme isthad deseribod for
Exdmple 1 but starting with either 4-amino-N-(2,2-difluoro-1,3-benzodioxol-5-y1)-1,3-

et ) ) . T ] Cthi lo-5.
thlagkp%g%é@fglagn%%re gbjgr%e%g%%g)%r?aﬁ&lhers m%‘le%‘iall frg’m t é ﬁszt%f ?nterrr(fediates
B, B-2, B-3, B-4 or B-5 instead of Intermediate A and proportionate amounts of the

N

appropriate Intermediate from Step 1 above rather than Intermediate D and also
proportional amounts of the other reaction components. The reaction mixture is heated at
60 °C in a foil wrapped flask for between 2 and 24 h until an LCMS analysis of the
reaction mixture shows substantial conversion to products. The resulting final crude
mixture is diluted with saturated aqueous sodium bicarbonate and extracted 3 times with
ethyl acetate. The combined extracts are dried (NaxSO4) and evaporated in vacuo to yield
a residue that is purified by preparative C18 HPLC using water to acetonitrile gradient
(usually 10-50%) with added 0.05-0.1 % TFA. The free base is prepared from the TFA
salt by addition of saturated aqueous NaHCOs to the fractions containing the product and
extraction with dichloromethane followed by drying of the extract (Na;SO4) and
concentration in vacuo to yield pure title compound. In the case of Title compounds 21-h
and 21-j, the initial blocked products 21-g and 21-i respectively are converted to the final
Title compounds by treatment with potassium carbonate in methanol or ethanol.

Structures and names of the Title Compounds 21-a to 21-x are shown in Table A.
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Preparation of 4-]({2-[(anilinocarbonyl)aminolpyridin-4-yllmethyDaminoj-V-

(2,2,3.3-tetrafluoro-2,3-dihydro-1.4-benzodioxin-6-yl)-1.3-thiazole-5-carboxamide
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The title compound is prepared using the same method described for Example 1

but starting with 4-amino-N-(2,2,3,3-tetrafluoro-2,3-dihydro-1,4-benzodioxin-6-y1)-1,3-
thiazole-5-carboxamide rather than 4-amino-N-(2,2-difluoro-1,3-benzodioxol-5-y1)-1,3-
thiazole-5-carboxamide (Intermediate B) and proportionate amounts of Intermediate M
rather than Intermediate D and also proportional amounts of the other reaction
components. The reaction mixture is heated at 60 °C in a foil wrapped flask for between 2
and 24 h until an LCMS analysis of the reaction mixture shows substantial conversion to
products. The resulting final crude mixture is diluted with saturated aqueous sodium
bicarbonate and extracted 3 times with ethyl acetate. The combined extracts are dried
(NaySO;4) and evaporated in vacuo to yield a residue that is purified by preparative C18
HPLC using water to acetonitrile gradient (usually 10-50%) with added 0.05-0.1 % TFA.
The free base is prepared from the TFA salt by addition of saturated aqueous NaHCO; to
the fractions containing the product and extraction with dichloromethane followed by

drying of the extract (Na,SO,) and concentration in vacuo to yield pure title compound.

Example 23
Preparation of N-(2,2-difluoro-1.3-benzodioxol-5-yD-4-({[2-({[(3-
methoxyphenylDaminolcarbonyllamino)pyridin-4-yllmethyllamino)-1.3-thiazole-5-

carboxamide
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benfzﬂdiﬂz_&&-ﬁﬂt)ﬂ‘;3—?11'1%2!45923—51'021'1)33&"11'@& gE%rngylié: 1 b,gnzs;ﬂhib{g, Efi%cébﬂato-&
meth%)’(;betngén?az(g.ll% rr?mgl?;r?c? x?eglﬁ—eN-isopropylpropan-i—amine (2 drops) in
dichloromethane (1.5 mL) is stirred for 16 h under nitrogen. The product may crystallize
out of solution, in which case it is collected by filtration, washed with dichloromethane,
methanol and diethyl ether and dried in vacuo to yield pure title compound.

As a general procedure for the reaction of 4-{[(2-aminopyridin-4-
yDmethyllamino }-N-(2,2-difluoro-1 ,3-benzodioxol-5-yl)-1,3-thiazole-5-carboxamide
(Example 15) with other isocyanates, if the product does not crystallize as a pure material,
it is evaporated and either purified by chromatography on silica gel using a gradient from
0 to 100% ethyl acetate in hexane or by preparative C18 HPLC using a water to
acetonitrile gradient (usually 10-50%) with added 0.05-0.1 % TFA. Free base is prepared
from the TFA salt by addition of saturated aqueous NaHCOj; to the fractions containing

the product and extraction with dichloromethane followed by drying of the extract

(Na;504) and evaporated in vacuo to yield pure title compound.

Examples 24
Preparation of N-(2,2-difluoro-1,3-benzodioxol-5-y1)-4-({[2-( methylamino)pyrimidin-

4-yllmethyl}amino)-1.3-thiazole-5-carboxamide
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Step 1. Preparation of 4-{[( 2,6-dichloropyrimidin-4-yl)methyllamino }-N-(2.2-difluoro-

1,3-benzodioxol-5-y1)-1,3-thiazole-5-carboxamide
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rbonb% %')e yridin-4-yll met’hyl | am no) - 1, 3-t hi azol e
459 MY PaRhiRIe NS ES. S A | OF O <\ | HNNHHHNY

Steﬂ\lz OPQB'aﬁtloﬁ b% p,( %-c%rg %O@Ae%%ﬁ%%%o?glyrﬁﬁz Q 6 1 ?}ammo)—N—
2 2Fc11ﬂu<am hbibymzodldXoHSjlﬂ)) hetthigrdlessi aaeoxbini eihddfl—({ [2QhRrd6-
( megfwlamjno)pvrimidin—4-vl]methvl tamino)-N-(2.2-difluoro-1,3-benzodioxol-5-vy1)-1,3-

thiazole-5-carboxamide

Gl el

Ne_-N~cH N._-Cl
= 3 ~
o X
~ ~
Cl H3C/NH

A solution of 4-{[(2,6-dichloropyrimidin-4-yl)methyl]amino }-N-(2,2-difluoro-1,3-
benzodioxol-5-yl)-1,3-thiazole-5-carboxamide (the product of step 1, 0.2 mmol) and
methylamine (0.4 mmol) in methanol (1.2 mL) is stirred in a sealed tube until HPLC
indicates a substantial conversion to products. The products are purified by direct
injection on a preparative HPLC to yield purified isomers wherein the 2-
(methylamino)pyrimidin-4-yl isomer is expected to be the major product.

Step 3. Preparation of the Title Compound
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benzodi oxol -5-yl)-1, 3-thi azol e- 5- car boxam de (Exanpl e
15, 0.18 mmol ), 1-isocyanato-3- methoxybenzene (0. 18
wornwbpaskl N- et hyl - N-i sopropyl propan- 2- ani ne (RPCTHUS398§/006436
in dichloronethane (1 5nm) is stirred for 16 h under
nitrogen. y crystallize . out
sol HpisHre P% @2‘ Etﬂwl%m@&mé@@lé@ %;vllmeﬂml Byipy-N-
(2,2\’@ [Reh- tg: Qicﬁ r5°ﬁ§t1 a7 olel ~E£1’95‘>94m1ﬁ@ ghﬁﬁcﬂ 1odu(§t of step
er an Invacuo to yield pure t|t e co
2, 00658 mngn\.nduapalbtdnme (il diaxidd Qﬁ)c—Bérmami)l and anfmehiud formate (1.76

okl B 1 D) Yod B e A SIS Mo it ragipgpprelox for

168 a‘TH@ pRIMER ol iEY 3 Blt&ed ﬁ@mé"deﬁte@ HRd: i BARYARBS @R 1h bacuo and
the product does not crystallize as a pure nateria

thejresidus lepatp@cunepream altied € I&HPb@rqunge@gm¢en&ﬁr@n§ttg gb %p hy
lica.qge gradient from .0 to 100%.et
ol o P Faor e SR o 41 b b B s vielas
purd@b@potls A6 FFANJaltk.| Aﬁe@ﬁﬁ%lg the {raioak eyntdifp0d prddubt are
added 0.05-0.1 % TFA. Free base is pﬁ@gared fromthe

mixerAvidusaturpipd ageroup BaHIOss ad pdtaeigd avjthed el orgmatiger dhe extracts
aretdﬁ%%hg&‘% PR %ﬁ&%{eﬁfxﬁ Q?w‘b*{@ y%;@g%}f%eg%g?eegﬁ% @oéﬁ)éo%ﬂd.

or omet hane owed ract
(Na2SO4) and evaporated in vacuo to yield pure title

conmpound. Exanpl es 24 Preparati of
N- (2, 2-di fluoro-1, 3- benz@éﬁl@ﬁ‘&ﬁg-yl)-4-({[z-(nethyl am

4- f f(2 6 dlch]oropyrlnld hge%hyllanfno) N—(2

2-di fluoro- 1, 3-benzodi m
3-thi azol e- 5- carboxa &ﬂ H ><F O NH NC
eN

cg

Step 1. Preparation of 4-{[(6-chloro-2-{[3-(4-methylpiperazin-1-

yDpropyllamino }pyrimidin-4-yDmethyilamino }-N-(2,2-difluoro-1,3-benzodioxol-5-yl)-

1,3-thiazole-5-carboxamide and 4-{[(2-chloro-6-{{3-(4-methylpiperazin-1-

yDpropyllaminoe }pyrimidin-4-y)methyllamino }-N-(2.2-difluoro-1.3-benzodioxol-5-y1)-

1.3-thiazole-5-carboxamide
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Cl 85 WD 2006/ 096338 PCT/ US2006/ 006436 A m xture of

2,4-dichloro-6-(chloronethyl)pyrimdine (Internediate
wW@2008996388 0.5 mmol ) and sodi um i odi de (75 ng, POI/BS2006/006436

mol ) in anhydrous DMF (0.5 nlL) was stirred under

ni trogen unt|I a solutlon mas f or med and then

4-am no-N- (3

benzodi o oI 5 |azole 5-
(Inter teN Oong, 0.33 %§ #E a deJD The
resultl ﬁure was heated and under

nitrogen at ™Mb Cfer 4 h and then at %/i\ﬂer ni ght .

After TLC a d shown sone renai hi azol e
starting nateri
addi ti onal 2, 4- EN“l | or 036- (cHI“oN oﬁﬁthyup i di ne (30
ng) was added agd th actio Nt ure_atrai N was
heated at 59 C for a oth r 2 h. The resulting final
crude mxture was dil0fed with saturated aqueous
sodi um bi car bonate andcextracted 3 tines with ethyl
acetate. The conbined extracts were dried (Na2SO4)

d
ov apophtien of A-WadudchloromyTiandingi y Rty amite ks 2 diffuoro-1,3-
berBHUSy Y £ R, BUBBER (e pFROR i) Blafigle 24, 0.09

mn)dl)e Bd40ﬁetb}dp@emhﬁt-iy3ptdpaﬁrléleﬁmﬂg @ Z(Iki))%nciljl.zkﬂldl\lvﬂtopg @((jjheous HCl
. CDh2C12 "/ d,..
(1 lj)_}n 1§@r%pan82)@dpf}ﬂé)stured g}se}t_%egledltpse §oyt1§§ O?)blgtﬂ Iiég/ls( Hdjgates
sub(st%nttzﬁ hn@Rdod tc%ﬁo@ﬁ’dﬁ (e uct ExMee [ f?ltetélf’ gva%otd\e@'d'ﬂnﬂ
HPLC RT (m n) ep Preparati on of 4-
purfiediiyqrrepat{veet HyHBh{ o )/@d pure deparated/ispretstiy whiich the first
ZOdIOXO| 5-yl)-1
cor B kbbb B fichigt HR A REBEARC 5Ok or o b
Step TEPRyhRADNE) tm'rttute' dbpdund. | met hyl }ami no) - N- (2
2-difluoro-1 3-benzodioxol -5-1am-1 3-

t hi AZBIELS Dﬁﬂw{ B&xchkrere- tﬁ@ﬂﬂl@@wra@wlﬁ SF NNHH
b b G o D50t
1,3ithilapde-G-&tRrxamide (0.1 mmol) plus palladium (II) hydrox1de (0. 01 mmol) and
s PR ioTRe S Mo Tt 12 S R PR A S cpTrowave
rea&UP{ube L1 SR aRels 61 The PBhddulBsotbtidnli§ Gtk d dsHE Bk d BREr aid

until HPLC 1indicates a substantial conversion to
andprvaporates. in Vaaiopnd dirctesidae & mwifiefl by grdpprative €38 HPLC using a

gradient from 10 to 50% acetonitrile in water plus 0.1% TFA. Evaporation of product

containing fractions yields pure compounds as TFA salts. Alternatively, the fractions
containing the product are mixed with saturated aqueous NaHCO, and extracted with
dichloromethane. The extracts are dried (Na;SO4) and evaporated in vacuo to yield pure

free base title compound.

Example 26
Preparation of 4-{[(2-chloropyridin-4-yl)methyllamino}-N-(2,2-difluoro-1,3-

benzodioxol-5-yD)-1,3-thiazole-5-carboxamide
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injection on a preparative HPLC to yield purified
i soners wherein the 2- (nethylam no)pyrimdin-4-yl
W0 2@e9638% expected to be the major product. SPEPUS2006/006436
Preparation of the Title Conpound 86 WD 2006/ 096338
PCT/ US2006/ 006436 A mi xture of 4-({

[ 6- chl or o- 2- (met hyl am noppyr { %{yl] nmet hyl }
am no) - N
0

(2,2-difluoro-1, 3-be i dloN P) 1 3-thi azol e-5-car
boxam de (the m nor Ry $ﬁ of step 2 0. 18 mol )
plus palladium (I1) hydr de (Q, 36 nnDI) and ammoni um
formate (1.76 nmol) in € bt at e (15 nL) and
met hanol (15 nmL) is stirre h heating at reflux for
16 h. The product solution I iltered using CeliteO
Th kb € L@d%‘gr gélxe@%ﬁ UL SRCAAGHS aRibdde: EREhOYY e
purl arativ PLC using a gradi ent from
staﬁmg@vms%mmemfc(mzmﬂumrh3«hamz@quloh§ )-1.96tRpele-5-carboxamide

Evapor.ati on of uct ont [ t|o el ds
andpippoorpeamounaer R P i AR R R
fracti ons contai ning the product are mxed with
saturat ed aqueous NaHCO3 and extracted with

di chl or onet hane. The ext Ezample3fe dried (Na2SO4) and
Py egg"é’%g rgaﬁtge%ég;% g&‘gﬁjo?rnho;%hﬁio%&éﬁ 3. Jlf 88([Ba%feth1hhfno)pyridin-4-

1 cpdl dall Ul

N-(2,2-difl usmmelhﬁ}daﬁmm;mmzoﬁe-ﬂmmx{amn& {[3-(4-ne
t hyl pi perazin-1-

yl ) propyl | ami no} pyri mi di Flam no}-1, 3-thiaz
ol e- 5- car boxam de O GO HNNHH UNNcJ
i 0
ﬁp

N CH3 Step 1. Prep rq of 4- (6 chl oro-2-{

[ 3- (4- et hyl pi perazi nn rop;ﬂlam no }pyrimdin-4
[ )m et hyl | am no

}-N-(2,2-difluoro-1, 3-benz oWCEigyI) 1

3-thi azol e- 5- car boxam de a { [(2-chloro-6-{

[ 3- (4- et hyl pi perazin-1- yl)propyllamno }
Py r A g tfordofyi- 9[@tlﬂysfdpyamm@yl)methyl]amino}-N (2,2-difluoro-1,3-
2-di fluoro-1, 3-benzod

beqzoggqml -abr b3ghiazgl %éx.‘élﬁt?(&émg% %Jxampye 26 0.48 mmol) and methylamine
hydrochloride (4.79 mmol) in pyridine (3 mL) is heated at 200 °C in a sealed tube for 16

h. The resulting solution is diluted with water and extracted with ethyl acetate. The
combined extracts are washed with saturated NaHCO; and then brine. The extracts are
dried (Na,SO,) and evaporated in vacuo to yield a residue that is purified by preparative
C18 HPLC using water to acetonitrile gradient plus 0.1% TFA to yield pure title

compound after conversion to free base as described in the preparation of Example 25.

Example 28
Preparation of N-(2,2-difluoro-1,3-benzodioxol-5-y1)-4-[({ 2-[(2-

hvdroxvethvl)amino]pvridin-4-vl}methvl)amino]—1,3-thiazole—5-carboxamide
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WD 2006/ 096338 PCT/ US2006/ 006436 p OF Oa 1 ><F S

>FSNJlo O N~~1 \NI NHNNHNNNCI NHCN
WO 2006806388 N~ N, , ~~NH C N CH3 A solution of PCT/US2006/006436

4-{[ (2, 6-dichloropyrimdin-4-yl)nmethyl]amno

}-N-(2,2-difluoro-1,3

benzodi oxol - 5-yl) - 1 3- tlm azd 53 boxam de (the

product of stepl, Fnmol ) ,

3- (4- met hyl pi peram@ '—gpropan | -amine (0.26 nmol)

and 2 drops aqueous N i n isopropanol (3 nlL)

is stirred in a sealed tjube fofl 16 h or until LCVS

i ndicates substantial c Non/\@ppr oducts. The

product mixture is filtergd, gvaporated and purified

by preparative C 18 HPLC to y| el d pure separated

i Soﬁ%ﬁmbﬂ ofMpi{¢h- dh'[tﬁoﬁ}hkﬁﬁ 4- ﬁ%@g%nabpwe@ Bdgnpest ed
to be the m nor product. reparation of the

benzodlpéoléomdmnlazmaﬁ e Exapnle 86 omgueD. gud 2

am}}ntﬁﬂﬂ% Eé( M?{lﬁ%}’lﬁ ea@rir%@ Bgatld gtrQO%Q’C in a sealed tube for 16 h.
The naé\lﬂ{n@g Sol@hidd 4 QfiBed vﬁtm@ﬁépﬁid@kthtéd Slith- ethyl acetate The

1, 3-thiazol e-5-carboxam de (0.1 mmol) plus palladi um

conqhme)d emvwr@ ®iewashed eithrsaiirgteNH Calneod ithem trive nibliceext@ct pre
dueWa%S(b a gag)%latédz 5va<r:QR’) rto yigs%a*&%l&ge Q%x?ﬁﬁﬁ%c?gy preparative

Cl&)HBIiG:QIa@QWEn tcmcd:tsniﬁmlbtgﬁfd@ﬁlt phisIOgl %AlHA @(yigld fplute ttte
aid apd evaporated in vacuo and the residue

comipung pler %’?V‘fﬁ@ﬁ 49 Hes besees dewqpbed psthp @@aragpagf Egmple 25.
from10 to 50% acetonitrile in water plus 0.1% TFA.
Evaporati on of product containing fractions yields
pure conpounds as TFA saExsmpWkl2%rnatively, the

fs;?ﬁtr-]é ons cont@k_ﬂ' ggi Ehe Pl Q¢ uct are g i 2t 2-(2-
hydhioghéBb QPRI EIAind e iV 42A) fefiyBafindl. 8 a6 )5-ait¥oxamide

evaporated In vacuo to yreld pure free base title

conpound. Exanple 26 O O><F
S o F
N
S ILH
N NH H
I\ N\/\O/\/OH
=N

A solution of 4-{[(2-chloropyridin-4-yl)methyljamino }-N-(2,2-difluoro-1,3-benzodioxol-
5-yD-1,3-thiazole-5-carboxamide (Example 26, 0.48 mmol) and 2-(2-aminoethoxy)ethanol
(4.79 mmol) in pyridine (3 mL) is heated at 200 °C in a sealed tube for 16 h. The resulting
solution is diluted with water and extracted with ethyl acetate. The combined extracts are
washed with saturated NaHCQj; and then brine. The extracts are dried (Nay;SOy4) and
evaporated in vacuo to yield a residue that is purified by preparative C18 HPLC using
water to acetonitrile gradient plus 0.1% TFA to yield pure title compound after conversion

to free base as described in the preparation of Example 25.

Example 30
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Preparation of 4-{ [(2-chloropyridin-4-yl)nethyllam no
}-N (2,2-difluoro-1, 3-
wheesoizexol - 5-yl ) - 1, 3-t hi azol e- 5- car boxam de PGBUY¥006/006436

' !ulﬂ o YAl i ZOI'Z'

YR AR LOR, : enzogi ph - E4-me
4- ani ggarﬁi#pﬁi&ihfd-yﬁﬁﬁt%%l%' agﬁ,éttﬁmbrefﬁs xéﬁb-o;?ﬁﬁaéﬂ a
zol e-5-Ccarboxam de an

Internmediate P rather than I Fate D. Exanple 27
Preparati on of E
N-(2,2-difluoro-1, 3-<Be[ zodN ox -5)-yl )-4-({[ 2- (et hyl am
i no) pyri di n- 4- N H

yl I met hyl } am no) - 1, 3-t hi

ol e-33carboxamide S N O ~ |
NH NHH N CH3 ~N A ' B

4-{[ (2-chl oropyri di n-4-y|)het yI}\'@ »NO

}-N- (2, 2-difluoro-1, 3- Z

benzodi oxol -5-yl ) -1, 3-t hi azol e- 5- cd&#Hoxam de (Exanpl e

0. 48 ) and, net hyl am ne hydrochl qr,i (4.7
Theég%el 3011?391%‘@?% ]%F%eck lésn?ﬁ_gﬁeisgmﬁ é%ﬁtlg{vﬂi c&:lscrg;@g f@‘ )fpnéple ? but
starﬁﬂ?kx@tﬂ 4L&tbﬁiofM(2,iﬁlifldbro-It?bérﬁ%@!ilokblpﬂgﬁ)01',yQHi%lé@-carboxamide

diluted with water and extracted with ethyl acetate.
(Intgpeediate Ap iap@ Bropertioaate smouats\gd $Hehlovgradth g\ t4amethyl-1,3-thiazol-
. 8 FNe. Ay ext g dried
>R e O R O R EERD BB 0 B2 Fesi aue

that is purified by preparative C18 HPLC using water

to acetonitrile gradient plus 0.1% TFA to yield pure

title conpound after conversion to free base as

described in the preparation of Exanple 25.
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Exanpl e 28 Preparati on of

N-(2,2-difluoro-1, 3-benzodi oxol -5-yl)-4-]({2-[(2-
whaso%epes hyl ) am nol pyri di n-4-yl | met hyl ) am nol PAT/BS100é/€06436

zol e-5-carboxam de 89 WD 2006/ 096338

PCT/ US2006/ 006436 O\ XF SO NNHH N-~-OHiN A
B. sol Byaloatiod ofipliysidlogibalactigify i di n- 4-yl ) met hyl ] ami no

}-N-(2,2-difluoro-1, 3-

benzodi oxol -5-yl)-1, 3-thi azol e- 5- car boxam de (Exanpl e
The®eilit- o@ﬁler@m uﬁ&dofahe ki@ afveatel cdndbeifusiandd) forrxample, by

pyridine (3 is heated at 200 C.in a_ seal ed tube

thefr@pum@y . the ?h‘é KTEIT Cviglal dyseasi sciikeddhelaed with

o BBl AR SIRE PAREPRA ISk Ik 258 G alhiBer BPERICHC
chddidtR&@apyThe b%&ﬁ {ex’t@gﬁizéﬂ i@ thelsik. &tbr (ekhﬁﬁi@@eeih Ghevagol, dredvement
in vacuo to yield a residue that is

of BR&HAH e ose! Pl aRTRGOPEP oS Gl asshiasty pansformaion:
a t%{g?z?ro? I O A, RehRenih S h3PHY: ?059(9-]6@3 Komﬁd:t al,

conversion t free base as described in the
Actvaipaloftiiedti3 BIAKEpanplap a2 chdavahqrtpel2ie reyigpaceabragResdistance

e S CR L i e

paz’hﬁza& Wzﬁ%ﬁie@sép;‘%@éﬁ&xml&ﬁlm \andl C¥fuier Bidoherklistly N0, 253: p. 241-
i N A solution of

24& {[(2 chI or opyri d| n-4-yl) met hyl ] am no

}-N-(2, 2-di fluoro-1, 3- benzodi oxol -

5-yl)-1, 3-thiazol e- 5- carboxam de (Exanple 26, 0.48
P-ARU/PK R0 tcbidi A s34 Poeddobxith é120andlls (4. 79 mol) in

HDY it régu o e el o AR P SRk U /et n 96-
weY@)to -1 c@%t%ﬁ aGd £ ottbih I8l Ee AEIBER ( Bect dNBIKAMEBL NBIA Cat #

t S are
354640) in 100 pl RPMI medium containing 0.1% (w/v) BSA, and incubated overnight at

37°C in 5% CO, incubator. The following day, compounds (10 mM stock solutions in
DMSO) were added to the plates to generate final concentrations of 0.0, 0.01,0.03, 0.1,
0.3, 1.0, 3.0 and 10 uM for ICs, determinations and incubated for 1 hour at 37 °C. Cells
were then left untreated or stimulated with Stem Cell Factor (SCF: Biosource Cat #
PHC2116) at a final concentration of 25 ng/mL for 5 minutes at 37 °C in 5% CO»
incubator. The media was then removed using a vacuum manifold and the cells were
washed once with Tris Buffered Saline (TBS). Cells were then fixed by adding 200 pl of
cold 3.7% (v/v) formaldehyde in TBS to each well for 15 minutes at 4 °C. After removal
of the formaldehyde, the cells were treated with the addition of 50 I of methanol (at —
20 °C) to each well for 5 minutes. After removal of the methanol, 200 ul of 1% (w/v) BSA
in TBS was added to each well to block non-specific antibody binding sites and the plate
was incubated at room temperature for 30 minutes.

After removal of the blocking buffer, 50 ul of p-(S473) AKT rabbit polyclonal
antibody (Cell Signaling, USA Cat # 0277S) was added at a dilution of 1:250 in 0.1%

(w/v) BSA in TBS, and the plate was incubated at room temperature for 1 hour. Plates
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washed with saturated NaHCO3 and then brine. The

extracts are dried (Na2S04) and evaporated in vacuo to
WO e@bdoea3s esi due that is purified by preparati RET/TIR06/006436

HPLC using water to acetonitrile gradient plus 0.1%

weieaen Hadied AR o TBS RO R e far T 0N STeeRARBBE-D) and
-of Eﬁﬁ‘g@é&sﬁﬁmoﬁgas\é\%{%%-@{)gﬁggtg«? oSS HS20064RR84P 8Amersham,

repar atron o
USK-Q2 AN AD34\Ot @-dilpBetbef 060 DXDBSH- whe added af@thE plate was

inc G s Brni A0y T Aty e i ipo sl B B fautigs, 100
ul df@lﬁ%@eQQﬁlﬁnﬁlulmlﬁ%sEencg Bbt) Qﬁgé:nt (ﬁ&nel‘sh'ilnNUSﬁ CEN RPND09)

he title conpoun i s” prépared using the sane
Wa&‘midh@w ksl ovdllped nhiged Bx amphieorbithishakegtfar 1 may Thietphate was then

- anm.nQg- 2.2-djfl -l 3-b [)-1, 3-thi
read R A PR BB o 5 Sk bk P CRRE S MM ohor 1+ onat o
cmgmm of efandplésch 1208 00181 BYd, )10N: (,42me3, hwl 14,,18; l‘nllazm and 21
i di n-2-am ne (I ntermediate rather tha
Werleﬁ@Sé@Cﬁ%qhataEm@ P-gK Opbls 338y PETh UsS2Bew! d@@ﬂts:@e examples
exh 1tegvl@i u@gllugp of fles? h[}{é?ﬂ 958 911\? ain 8fd e}ﬁbibéﬁmetﬁ?, t'ﬁg ﬂr%:ste}{t Qr];ventlon

oun Invent|
1elaltéslt0| atcbﬁllpeﬂind ¥hich exmmi; m 1My valubef Iesﬁthhn ‘60(0 )AM in thi3essay.
P- AKT/ PKB Cyt obl ot Assay descri bed bel ow. The
i nvol venent of the P-AKT/PKB [ PI 3K/ AKt] pathway as a
target for cancer chenotherapy has been recognized in
the art. For exanple, see F. Chang et al, I|nvolvenent
Thepftilipy gkihalkompativsay therpreseint in@’ym;ticgl qanatpodegilentrated, for example,

RLOsI e trans tlon atarget for
by GER B BT PSPERD R At e PS8BT 7T 07 650 60a:
Grouth-factMéiaduction af the FSNBK/FRK Sfenbline ﬁt%ﬂé&dsfl@ttmﬁxﬁuctmn
and chenpt herapeutl c resistance, Drug Resistance

of RbpeRicedatiognoyz nugnbep of Q@mm@dugm phosphenERK (§¢e C. J. Marshall,
AR BB Bl DA K B34 AR 5 DY
Ger8tio theealopteyt, 1290 3; p.2&2339)pTh@ddportance of this pathway in cancer
biology has been recognized in the art. Activation of the RAS signaling pathway is an
important mechanism by which cancer develops (R. Herrera, et al, Unraveling the
complexities of the Raf/MAP kinase pathway for pharmacological intervention, Trends
Mol. Med., 2002, 8: p. S27-31). Mutational activation of RAS or downstream effectors as
well as growth factor induction of this pathway leads to increased tumor cell proliferation
and survival (A. A. Adjei, Blocking oncogenic RAS signaling for cancer therapy, J. Natl.
Cancer Inst., 2001, 93(14): p. 1062-1074; J Schlessinger, Cell signaling by receptor

tyrosine kinases, Cell, 2000, 103: p. 211-225).

Phospho-ERK Cytoblot Assay Protocol with MDA-MB 231 Cells
MDA-MB-231 cells in log phase were plated at 25,000 cells/well in 96-well opaque plates

(Falcon, USA Cat # 353296) in 100 uL. RPMI medium containing 10% (w/v) FBS, and
incubated overnight at 37°C in 5% CO; incubator. The following day, the growth medium

was removed from the plate by aspiration and replaced with RPMI medium containing
93



246. P- AKT/ PKB Cytobl ot Assay Protocol with H209 Cells
H209 small cell lung carcinoma cells in |og phase were
w@b@bmeeh3ag 50, 000 cells/well in 96- well poly-PEEUS®06/006436
coated, clear bottom bl ack-sided plates
%gcton Di cki nson, USA Cat # 3546%i n 100 | RPM
0.1%cB5 ArAnd s#mple Gog1nounas qilitss) topssacraenngl sengsaitations of 0.0, 0.001,

0. O% 30 @Ll d g%g %&na 35},@48:00%611?%%{% Sl%ba,ltemig{{/g&@mrﬁgfm 1 hour

at 3&6@@1@ atﬁ% Us idudh®s. THe Iﬁ&ﬁ@ m& eheﬁﬂ 1B vEPRERINThE PlakediS aspiration
of 0.0, 0.01, 0.03, 0. 3.0 and 10 tM for

and| ths Qelifevererwashed ones \mld 186, uur:%ﬁlle@plﬁ diis Buitsued alingdTBS). After

remg e T b er GereellBnisg e Seatcint BBl ) ol 37% v

fonfnbﬂélll RANCEY [RLAcR el f08 R BHLadOTA Ry BRI A1 Me Rfmbldehyde,
)’ i ncubator. The nedia was then renoved using

thea:eﬂawm‘mﬂaad frathdtharedditioa afedd ﬂLvmfr-éO"C\‘Namltieuiobtmeaom wé¢il for 5

Tris Buffered Saline (TBS). Cells were then fixed
mirgieh 354 600 he TBsihanal s aemaiechang e 66 Iy e AaEe] ity 0 L wel

of B SPRSRdrEE, PSRt b S BRI cochivell was

treadettlivith AB0QIL/BEI1 15% B Sre twan ol TESt for 2rt)minotee AC Fooie Itdmpel ature.
for 5 mnutes. After renpval of the nmethanol, 200 t

Aftey rergg\aofthedlocking rEEmal 1wk ddden antERbasnhetnd4fa MAP kinase
(Th%&?tyrag\@ r%Bl?‘t:' %lgglogglt nkPBQ ody n&terfld&gg%lfﬁ&? a&‘Q%%B?Ol) was added

to dathnwiel St aﬂﬂhﬁdin oeMmyed 1r05%t(h'ﬁ/)b38)@ ki B Shaufd tﬁhé pleﬁ@wlas afcubated
ég-é5473) AKT rabbit polyclonal antibod é
at 451G At Kaks crre ﬂl@@zwsg; Vlige dideRsgwil 3 0d+1r/wﬂlo133%fit room

b S0P L B DD 5 e P gl gerovicas
(HMQ HRARHA96 3B RETARIH2 QOGY Y6 A8Bershan e UISrerCnashstha34v) at a
mes wth cold TBS containing 0.05% (v/v) Tween

20
dﬂv(trpssﬁ 1*) 109Adn STOBSA-BBS poroser saIPsTiye feix] Baséfter washing the plate

s e TS QRBL A BRSOt of PRRbs P Chb R IRES IRy reagent

(Amasldiegh, atug Al [T IRHN22083 wdsnaddedt &d eadh mmunhﬁceﬁp@matedra room
for I h. After washi n’%?WIth ice-cold TBS-T four time
tempgature Fop fivenmated MseRiafeumandieiead orce Peld lag%lmer "Victor 5

Mu(tﬁﬁ%i@%ﬂg@eoﬁff &@li#)RPN2209) was added to each wel |

and m xe a mni- orbltal shaker for 1 min. The
Thmmmwumdsoﬁ mmplerselad ‘ar8, &, R&rilj i3, Ell4rré7 N3, 20 end 31 were tested and

shoTN/léldtzfljnl @Eo éra1u§ ggsrsgt arigzwglﬁz%x% asi ogprﬁ%:slegn fofgr)r(xg %hespresent
invdiffion3BlaBth £ domP&urRl wisish 8hibits id”'l@sélbﬂﬁ@ oPreAhAPKRM.

Cytobl ot assay, with the result that these exanples
exhi bited |1 C50 val ues of |less than 500 nM In one

Theelﬁﬁﬁg LFRAL bmtp Tnddf %%l%‘fneéem/ﬁl %ﬁt?(ﬂl can also be illustrated, for example,
by their activity in the flk-1(murine VEGFR2) Assay described below.

The VEGF-VEGFR?2 signaling pathway has been extensively characterized as an
important regulator of angiogenesis and tumor angiogeneisis (See G. Yancopoulos et al,
Vascular-specific growth factors and blood vessel formation, Nature, 2000, 407: p.. 242-
248; D. Shweiki et al, Induction of vascular endothelial growth factor expression by

hypoxia and by glucose deficiency inmulticell spheroids: Implications for tumor

94



relates to a conpound which exhibits an | C50 val ue of
| ess than 500 nMin this assay. The utility of the

W@ oovpousss of the present invention can al so bBCT/US2006/006436
illustrated, for exanple, by their activity in the
phosph- ERK Assay descri bed bel ow. G ow h-factor

angipgyesis, dhooMNath é\cw@cmmm Bi ififal 120 ginpitingegf thiagrieetl growth

by Bl%c 1P\§ tﬂlgg ﬁugﬂ%sgge% osp %h%lt?@rpﬁﬁ&%h gdﬁ}g{r&ﬁd’t ﬁ of soluble

VEM‘NRZK‘@&@&&S krufita&e;hk proask of M&Eﬂ&ma&eoMum&e(Samd: BARs et al,
nase, nt "Qpinions in Genetic Develo
Va@g@q endrothf}zalgzovg@)fact%té ap i Bive SWO B sbfactarifer g« %%@m ig{ium in a
c n t
mupzﬁpﬁz?g%ll ?&y‘ﬁhﬁ@%%gma‘gr Ie%ﬁlﬂe} 2?)836 §§ .hfg 49?1 -499; B. Millauer et
al, Gipbluktamia gm‘emﬁizanhzénecbyz um: o danment—xd@\afahz@ﬁsK(Rnumnt Nature,

1od R B s a8, Ne e SE drio 1o SBORE iR Sl iy

ant]sBARIMEFEEsQAlmor ERRAR in WP ¢S &AMK’ KinPQQR, [nBibitlon oPddschlak) -

Mut ati onal acti vatl on of S or downstream ef ectors
en@!;helmbgﬂowalsfagmmduckégngwgqudzu supryasses tutvr greeiineipo, Nature,

' | i f ]
19&535 ?g?\;)tagl’r j(_%ﬁ)i;eﬁ‘/f' %g‘f\’té#mréﬂ %@I?Iv %‘ruglﬁlg 6%{51‘%1‘&6& %Aggz!}!g‘actor receptor
(fefal BrealkindGe ywoﬁm@ﬂ alNRId MYhibids tulNak kmgzogai@@ﬁ Qm.!l Redwith of

2001, 93(14): p. 1062-1074; J Schl essinger
SeveTal HgMF Ry ety Canger Beparechil A% &9: pc%aOP 522§0M Saleh et

al, 11719 %ﬁtz@bﬂz%wgé%) C&Fﬁ(gﬁ [_s %@Sﬁ%& g%@ESIﬁf]@%ztz?&ﬁE gg&lulai

endme@apg;@mdfcmorzaqmae Chta/Restdrch, i 996,-56e bl 395594@{11)8
pl ates (Falcon, USA Cat # 353296) in 100 L RPM
medi um contai ning 10% (wv) FBS, and incubated

FIkOV 8hiti @ EGFR A Bibcheake LBsdyncubat or . The fol | ow ng
day, the growmth nedium was renoved fromthe plate by

Thia gpday awasoperfoneied épPeoedl epatie RRIS (frestiaurbTd rﬁaar#ﬁi?lrf@ in the TR-
5} (I8.40%6H 09838 T USZ000L 908438,y MBS A0Sty (G Ty

0 genera

bloﬁﬁ) IQCESIBI@Hmteﬁﬁu@LﬁaI CIJQA ChtGTOBLIDN 3, nM Eﬁllabélleﬁf:bhoﬁbhb ~Tyr Ab
| s were incubated wth comound

(Peplgh Bl USAL CaralInNeD) chh a2 STREUBHEGIEC TIREIRB P per, USA

[ e/”}ﬁ\/lﬁﬁl f e HEPES
Cat?gﬁlgbag% was eg {)ﬁgiégs\%%toﬁiaﬁ{gblﬁoylj i H C%? g&n}“ S &)he7'5’ 10
mMBMEER . 1SaM P TABSN15%f BBEH, O e mug/mll BSAt I0el Fasércapto-ethanol.

buffer, the cells were fixe 0
prigy by e A on ) ey S o e it 3 i Forispiftichs ranging
froMOM & 14 G.56Nnhelin "eMAAE 00T Thé @edcRbIBY MM Ed uf)cthe addltlon of
cells were treated with the addition of 60 tL of -
enzypieh diwdl reastienvhlume in ehor wll wasn@0pE. BimetreSplvath éluorescence was

reagg QI'EG;]X\%IE?WOH a&?ﬁ@%&%ﬂﬁ%@g‘é&gﬁi Séséger\é%eﬂmgﬁﬁt%%ﬁ\gﬁ anH 615 nM on

a PBQTr BRES Vitor M iuRDsbe] bowdme 15 126 hreaeh raRlibn Wasation. Signal
treated with 180 L/well 5% BSA (wv) in TBS for thirty

wagsahenlaied ay followis Enispion£06 ey Emission 615 nM x 10000 for each well.

The compounds of examples 1,2, 3,5,6,7,8,9, 10, 11, 12, 13, 14, 16, 17, 18, 20, 21
were tested and showed an ICsq value of less than 500 nM in this assay. In one
embodiment, the present invention relates to a compound which exhibits an ICsq value of

less than 500 nM.
95



After renoval of the blocking buffer, 50 L of an
anti - phospho- p44/ 42 MAP ki nase (Thr202/ Tyr204) rabbit
wpoiogodasml anti body (Cell Signaling, USA Cat BCPUSAP6/006436
was added to each well at a dilution of 1:1000 in 5%
(wv) BSA in TBS, and the plate was incubated at 4 C
tingP| at es were then washed three tinmes wth

/el | ure. ‘ -
> hedoE pmbe i SO8Cbreb R s e DloBRptR R using the
coﬁglﬁmgg Clofi e hgslcoRRludaptsalts tlRiof a@&drta@gyndip@wrﬁ/mmons

t. # NA934V) at a dilution of 1:1000 in 5% .
thegf- apmanear chepetheianpaicasemts . {idis methpd coppeses\idapRipgring to a

L I r ' i L. I .
paotfof s e R My, 0y e sl
thekioh, Witk IRRN2A00) tvars thrdddehttsacaaaah Apblicranidr thequbgisedf this
. at room tenperature for five mnutes. The plate V\ia$
invepen. iamapma, ipelpding afumap, needpr Beatmgpifof a pajticular cancer.
Caf @ 0iedk §u@-&ﬂg QoPrhgitdd to sHNE 1GRAROWRASs OfncErs TRk edst,

2, [, 8, , 10, 11, 13, 14, 17, 18, 20 and 21 were
respestbgotramdrais hepeduetivel (Cghsydigestive firabe ssnanydrac e, iliver, skin,

this a . In one enmhodi nent,. the presen i nyent, on
hedd @2 Aot ot ai Tt e e g R Gptso
inchRR3yMpRena, Mrcdhigs, Bhd lcuksmi@é. t he conpounds of the
present invention can also be illustrated, for

exafpmples pfbrepsticancse iroldeybyt re s linpited to aapepive ductal
cargg%gz)nvgﬁvc'ea]%éﬁgﬁ gﬁhgggxabc%lcg)aﬁvcarzﬁ%m Ei%it},Y],Eag(:iFf%bular caacinoma in
signal 1’ng pathway has been extensively characteri ze
siths an inportant regul ator of angi ogenesis and tunor

angi ogenei si.s (See G Yancopoul os et al, o
Vas Esfaples pheancrie of fsvietPrity grst iasHde bybepeyel imyted to small-

ceﬂe?ﬁd;?c?ﬂ—%ﬂl—&ﬂ HHE cardBtha, 407e11 Bs brogétaal #tBomPandhvei Ki

uct1on”of vascul ar endothelial growh factor
pleesqpuissiapnblagtonday poxi a and by gl ucose defi ci ency

inmyl ticell her oi ds. ljications. for, tunor 94
005 9EE3 8! e (R UoaYBE e B Y iy PRk gt
hywtalmﬁc?ﬂ)ma,sﬁéreb&% 8nd Stebrfil asiBytdrhd) medultibliston@) of
tunor cell growh by blocking this pathway has been

epeREy mogie el apngusoackulegpal and@iieal Wo4t i on of sol ubl e

VE d b . i e [

o tsrEOi L ol el Ul o s el Y orP B0 RPN bt and
testjeudant dancdraamorsiof tlenfeimalevieprodsetivei orgdnsfiadtde, bhicare nomtbmited to

ndotheliumin a. rruargi(i)%g an;r}gdel of col or eci al liver

endpgpeliiglaeuicalegyprian, Vagitsh, anggulvar cangst 4 §-ellss syeppg ghhe
utels, at, Gioblastoma growh inhibited in vivo by a

dom nant - negative FLK-1 nutant, Nature, 1994, 367: p.

576 T870)s ofNeeidigastiveitragt inpluiléydui e nop liviEeH toanalRekme colorectal,

and VEGE . antisense suppress tunpr growth in viyvo e
esciphget o ek RS, PHEREGR bt Bal Bl et Bl
car@e@Wt h factor-induced angi ogenesi s suppresses tunor

gromh in vivo, Nature,

Tumors of the urinary tract include, but are not limited to bladder, penile, kidney,
renal pelvis, ureter, and urethral cancers.
Eye cancers include, but are not limited to intraocular melanoma and

retinoblastoma.
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1993, 362: p. 841-844; M Prewett et at, Antivascul ar

endot helial gromh factor receptor (fetal |iver
woewa®®r33ly nonocl onal anti body inhibits tunor PCT/US2006/006436

angi ogenesi s and grow h of several nobuse and human

tu Cancer Resear.c 1999, 59: p. 5209-5218; M
Sa{%f?na% les oftlivey ?ﬂﬂ%hstlmgwi%?utgql%mwwectﬁ@ hepatgegllulas cpiginoma
(livef et 4R ]ilE%XVWH? gl[fbtf?fﬁbﬁﬂﬂdia%‘%gn r@%ﬁblﬁﬁ ocalcmo%ma

endot hel 1 al growt tor sequence, ncer Researc
(intbOpticTble dpct @%Heﬂrﬁd)) andrinkeed hepatocehleldyEBHRI@Pcarcinoma.

Bi ogh S assa) erfor d in 96-well
op S ICAS BT oS DR paBBgY G e e gy
sarcfoﬁ{a”ﬁltah g%@ﬁfeléﬁ@nﬁomlﬁdl BEIBSIME EhcBS afl@ th?—W%ian%glassMn cancer.

25 -nM poly (Qu, Tyr)- biotin
| ntlé%qiaﬁnddwak carusm igelnd bETOBIND) Lnnzeahm lEungaa:lé hiypepharyngeal /

T Ab ki El A . Cat #AD0067 10 nM
nes QAR D60 Brun(ehl ehdbr BT angdn CRFLERCSE) 100, ™ 7
NM IRtophbofds limasd, Borme At lindedNVBOD SR 18 WEPESHRHoh-5,

10, mM Mga 2, 0.1 mM EDTA, 0.015%BRIJ, 0.1 ng/ni BSA,
Hodgkins huprheptapcuanaessT-cellpymphorngy Hasdgkinduidisease apfl lymphoma of

ds were added to final concentrations
the?ﬂ%ﬁ%"&%@g’%% PMto 4.56 nMin 1% DVSO. The

r ediar¢comsviadudenbtii &t @dt lippded @ddiconmrofalie sofnzsgo® .osﬂébihgd:oma,

reaction valune in each well was | . Tinme-resol ve
TV s i A o e

EmSsikeiliak %ﬁ%d&g’éut%é Both B Blachie bl cRfia l&l‘ﬁgmﬁal gcd%c’:vl on

a Perkin Elmer Victor V Multil abel counter at 1.
lymphaplistis leifemia, chrmid lymphegiticdtikemia, Shopméd mymlagenous leukerma,

| culated as follows: Em ssion 665 nml Enm ssion 615
and%%rigfilg%ﬁgenfn& each well. The conpounds of exanples 1,

2 Thesddisérderé hae bébn vl chbdacteliZzed Idhundghs, Bif alsh exist &ith a
21 were tested and showed an | C50 val ue of |ess
Slmtlﬁe?ﬂolm@ I RANERIRATERLS 886 jan beqirenied bioadswiaisiasig Phapeaceutical

es to a conpound which exhibits
CO@BQESﬁgOFtH?E%E% infe eslgﬁthan 500 nM 95 WD 2006/ 096338

PCT/ US2006/ 006436 Met hod of Tr eati ng Anot her
e di ment of the present ti.on t tes to a
oG BPORE Y TR BN CE TG HLSeie 9 B phartnaccutcal

ageht/dE il 6 Adin it Witk BES &%o@rb@héi PhA@FREMN N P s WRSE HileoNs
t hereof, as cancer chenot erageutl c agents. This

compEtaHen Cwmam yracceiahle pdvoasei afigetso Far exaamplerthe eompermds of this
1nve?1t101;"i‘c§n X saPE?({ {tE kﬁm!vl? Xl?tm}%y}g%—prcgﬁfe hacrhn'%% Létrzl%p%g él Yr

ccep ta ereo ertective
othdr Iit&hmbn apénts aﬁéﬂ&ﬂike 5 ‘pall a@WIth ali@ixthiee aﬁ)dlécﬁﬁ&ﬁatﬁﬁns thereof.
this . invention, is including a huma

ne&Ptigha il ReR Pl afavep?agﬁw el capdieceded todh bengosition
1ncllgcgéﬁ(%:dg r@% rg)lt'ﬁlrrﬁfeﬁ t(? g% S#)(')lfﬂdts fictedi 8n B daflcdr RIS thepS UrdSregimens
in the 11™ Edition of the Merck Index, (1996), such as cisplatin.

Other anti-hyper-proliferative agents suitable for use with this invention include
but are not limited to those compounds acknowledged to be used in the treatment of
neoplastic diseases in Goodman and Gilman's The Pharmacological Basis of Therapeutics
(Ninth Edition), editor Molinoff et al., publ. by McGraw-Hill, pages 1225-1287, (1996)

such as idarubicin.
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respiratory tract, brain, reproductive organs,

di gestive tract, urinary tract, eye, liver, skin,
whe@doggas neck, thyroid, parathyroid and thei rPdI/E8208/006436

net ast ases. Those di sorders also include |ynphonas,

sarcomas, and | eukem as. Exanpl es of breast cancer

i nclude, but are not limted to invasive ductal

carci noma, invasive |obular carcinom, ductal

carcinoma in situ, and | obular carcinoma in situ.

Exanpl es of cancers of the respiratory tract include,

but are not |'$AGEMNTEMﬁ@NALL¢EE#TBﬂﬂNR@n smal | - cel

| ung carcinoma, as well as bronchial adenona and

pl eur opul nonary blastona. Exanpl es of brain cancers

i nclude, but are not Iimted to brain stem and

hypophtal m c glioma, cerebellar and cerebra

astrocytoma, mnedul | obl astoma, ependynoma, as well as

neur oect odermal and pineal tunor. Tunors of the nale

reproductive organs include, but are not limted to

prostate and testicular cancer. Tunors of the female

reproductive organs include, but are not limted to

endonetrial, cervical, ovarian, vaginal, and vul var

cancer, as well as sarcoma of the wuterus. Tunors of

the digestive tract include, but are not limted to

anal , colon, colorectal, esophageal, gall bl adder,

gastric, pancreatic, rectal, small-intestine, and

salivary gland cancers. Tunors of the urinary tract

i nclude, but are not limted to bl adder, penile,

ki dney, renal pelvis, ureter, and urethral cancers.

Eye cancers include, but are not limted to

i ntraocul ar nmel anoma and retinoblastoma. 96 WO

2006/ 096338 PCT/ US2006/ 006436 Exanpl es of |iver

cancers include, but are not Iimted to hepatocell ul ar

carcinoma (liver cell carcinomas with or w thout

fibrolanellar variant), cholangi ocarcinoma

(intrahepatic bile duct carcinom), and m xed

hepat ocel | ul ar chol angi ocar ci noma. Skin cancers

i nclude, but are not limted to squanous cel

carci noma, Kaposi's sarcomm, malignant nel anoma

Mer kel cell skin cancer, and non-nel anoma skin cancer.

Head- and- neck cancers include, but are not limted to

| aryngeal / hypopharyngeal / nasopharyngeal /

oropharyngeal cancer, and lip and oral cavity cancer.
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Lynphomas include, but are not [imted to AlDS-rel ated
| ynphoma, non- Hodgkin's | ynphoma, cutaneous T-cell

wo go9phoisss Hodgki n' s di sease, and | ynphona of PET®€S2006/006436
central nervous system Sarconmas include, but are not

li 'ted to sar conm of t he soft tlss e, ost.eosarcomm
eYiples relating lophatmaceuical chmodsifgn: 4

rhabdorryosarcorra Leukem as |ncI ude but are not
limted to acute myel oid | eukem a, acute

| y ﬁihmhacs torpdundicaniagl sysierenlly, loya&bh@dwth c Foethseprirpese it can

n eIo engus | euke

be fiiRSlofes ™ GEIPR g R B ror BRERS v it plggonaxy.
nasdl shblﬂ’%ﬁl&l, ifuaR| Sc@Xi@étalM ddimal, Ghd¥témial,etbgh@val br aural

ot her mammal s, and can be treat ed by adn1n|ster|ng
adminigieatione ot it e fergeb st inemantosr staal. pridis eastive rppamoph can be
ameQ?teFe‘a'm%Jrﬁﬁssuﬂgblé Fdﬁh SQYI?or(llteé acﬁl%ﬂlslagtl mni stered as

e sole arnaceu ag en or ‘i n-conbination with
one or nore other pharnaceutlcal agents where the
ion c %s no .unaccept abl e adverse effects.

FO:H‘)létﬁ pras qf izl g sirion Sre thRpesaccpiijrgioi thhpigrfrhwhich
fun&i%m%'y'}@l@aéﬂlé fhe iﬁ@@%o%fﬁdun@ Yz@)‘%ﬂg IBE g}% 4 LR6RIh s controlﬁ:d rpanver

chendt her apeuti c, ot her I on agents,
and wihfich, coasauvxéﬂlelacase wmwpuadmn xcmsmﬂmn emophbinat dissdved form, for

ti Lif
exalpiefies (e d8hke PR e EHBbant B b e Spatipes o
coatiik WHidH diegbl¥eOafEd m@@mwﬁu n!eS)‘i ehoRibld RLBAWRICh control the
chenot her apy drug qgmens in the 11th Edition of the
a

releage o khel asiEk cor(ln%é) taljeie lor Hime(vepserst ivhichalipigfegrate rapidly in the
oral %E\h{ !E%B? O?Bﬁ) sbtfeg I élYe% é@ge}%tr& oP Hr%f{ geﬁlrant%% éag’g?lggf#éﬂééee@’

nventron T nel u are no .
pell@lm,qmmalmisemu]mmmd sasigadiohoarhiesolig s An bbﬁvieﬁ&&taps@h&at@h forms

stic djiseases in odman G | pan' s
i EipR R S0 b B iy STRBAp UL b 405, AR blishing Group.
Enofdi tion), editor Mlinoff et al., publ. by
MG awHi | |, pages 1225-1287, (1996) such as
i darubicin. 97 WD 2006/ 096338 PCT/ USZOOG/ 006436 PACE

pCE PORSCO AR bRz n e Bt Chn Sabfias 3 rsersiog ¥ (€. by

intrapBigduR PR EdittegRl, iBRaBAll in@rﬁé‘plﬂ'dl @r afttaliEhE AIRAUSERtANOr by
act systemcally, |ocall iar both. For this purpose it
inclydipe ahSerpsigR(HrB SREEAMIFFUA SHDPHBIO UFERHRTUIANSORNOTAs f or

intraPSHIRE S aBhiREPlonP G ERLR RlentdHl IR R Hation forms are for example

injection and infusion formulations in the form of solutions, suspensions, emulsions,

lyophilisates and sterile powders. Such parenteral pharmaceutical compositions are
described in Part 8, Chapter 84 of Remington's Pharmaceutical Sciences, 18" ed. 1990,
Mack Publishing Group, Enolo.

Suitable forms of administration for the other modes of administration are for
example inhalation devices (such as for example powder inhalers, nebulizers), nasal drops,
solutions and sprays; tablets or films/wafers for lingual, sublingual or buccal
administration or capsules, suppositories, ear and eye preparations, vaginal capsules,

aqueous suspensions (lotions or shaking mixtures), lipophilic suspensions, ointments,
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nasal , sublingual, lingual, buccal, rectal, dermal,
transdermal, conjunctival or aural admnistration or
WO pooblgs3soOr m of an i nplant or stent. The acti VECT/US2006/006436
conmpound can be admnistered in forns suitable for
t hese npdes of adm nistration. Suitable forns of ora
creggritisnsderagl therapeusictsyysms Judkr 9tiaes, pastet £03sps, dustigpowders,
: ' ction by releasing the active conpound
Hm¥§%?g y&gg in a nodified or controlled manner and
whi ch contain the active conpound in a crystalline,
phous, or dissolved form for exanple tablets
Jﬁ%%afélé(ﬁ CHEPOIHIIS S Be 6Pnvered Bip the gbowsmgnsioaedorms of
adn%ﬂfsﬁﬁﬁ&n HOAhADRP kRS wn Fd)l@f: LRASd Wah GRa \%L déﬁcca&lftﬁ 'Eheﬁmor art
ay intime or 1nso e coatl ngs |c control the
usmgﬂneﬂstmnetbxtchﬂwamhmvﬁcd@nnﬂuhld)apxﬂiiahé&tﬁledatteﬁ ithﬂ'Bde for
n the

fers .. whi ch disint rat
example ?)8?1 1?1}1:{; (X3 |n§,181aq} Y ﬁu{ogg gacﬂtc{sg r(némbltol heécf )j sg]rvents (e.g.
hqlﬁ@f)blyglﬂ!yﬁhé BlyesRky léhﬁl?s)iﬁelgﬁﬁdl@i@ﬁm sanB€dr! vedting REWAEES: sodium
emul Si ons, suspensions and solutions. An overvi ew of

dodgpyd|snlfatei prAydxoserbitan eleglewtsn), bmdRsitt.sgpanvisyl pyrrolidone),

syol o PR Gl ELE R b B Ry Rty st oo, or
exafiile, bﬁ:o@lﬁié atiay Ous (Qy. 1ﬁl\ﬁfghﬁib PEEradhtSRSR P IbA Bx RO taste-
intravenous, intraarterial, intracardial,

a‘&%@%ﬁ@p‘?‘iﬁkﬂcuiﬁ‘?ageﬁfsr al unbar admi ni stration) or by
i ncl udi ng absorption (e.g. by intramuscul ar,
subcut aneous, intracutaneous or intraperi toneal
Theatdtal mnstmtadf itlerdctivSingratite tpbhe adm'fnmdrechdmﬂil pestalhtiange from

abop O o oL T et rc o e etie) Dfgrie sbout 20

mgRBEWoEY MRht péRRNIA hfpli®aeeRdy §@)1ﬁﬁl&1'fﬁ)lﬁ@%ﬁr055 m4§ About 1500
par ent eral phariaceutical conpositions are described

mg phagietingedicpaprdeang® aginimsisiadgme 9 S0P timeapeidayche daily

dos B PRERnisH 2k 5 kd s ngR P 3 W BB pprancous

andpackaseralfinjaoiong] atd][ wkiod Ehf&sﬁ?n fe@h%@S&VﬁﬂLﬁleﬂefﬁbﬁ} 8 froi 0.01 to
devj ce ch as, for_exanpl e powder inhalers

200 R 5t o i 55 G oS Fahaceres R Yol pigfgably be from

0.01 ﬁ\)biobtrﬁg&% o{? {dtg[q/o\ﬁ?fw%g ghefor lingual, sublingual or

buccal m ni stration or capsul es, suppositories, ear
and eye preparations, vaginal capsules, aqueous

SushER PERE R RS o 86T ek obiaenionf Bkt

depaﬁﬂg!&za@%ag S8, 86@ATRdntifigRa el melmdlbﬂha]qmtehmsponse to
systens, m| | otions, pastes, foams, dustin
the aam@pglpoumdwﬁreatﬁp% obpregaraersandithe timetor w@ew&m%@mmswwn-
be converted into the abovenenti oned forns of
adm nistration in a nanner known to the skilled man
andf isedas aoti chedongpomndld) thd@ngrounds @cbrding to the invention are

preferably isolated in more or less pure form, that is more or less free from residues from
the synthetic procedure. The degree of purity can be determined by methods known to the
chemist or pharmacist (see Remington's Pharmaceutical Sciences, 18" ed. 1990, Mack
Publishing Group, Enolo). Preferably the compounds are greater than 99% pure (w/w),
while purities of greater than 95%, 90% or 85% can be employed if necessary.
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using inert, non-toxic, pharmaceutically suitable
auxiliaries. The latter include for exanple
wex@bpdest s (e.g. mcrocrystalline cellul ose, PEDUSREE/006436
mannitol, etc.), solvents (e.g. |iquid polyethylene
gly ol s I3|f| d dispersants or wettjng _
esw{ﬂav nds Beforine & Q&wel@m%p&e VOV G4 0l phargceutical
meﬁhﬁﬁh§a§hﬁk%5 bi nders (e.g. polyvinyl pyrrolidone),
synthetic and/ or natural polyners (e.g. al bumn),
stabilizers (e.g. antioxidants, such as, for exanple,
aﬁgorbic acid), dyes (e.qg. inorganic pignents such as
-ﬂhﬁﬁn oxi des) or taste- and/or odour-corrective agents.

Cbﬁ%¥§d&mal anmount of the active ingredient to be

admnistered will generally range from about 0.01
100rrp2 rithe sompoud @(E)ianmvll«g 50ang oplaetose éb‘DI}OhB’d@m)aﬁme of maize

sert o B bt RN ot (AR 2002 B REE. Egietharen

Gelﬁﬁﬁfl)) anﬁ@mgoaﬁtagmmmgfeadteent and can be admi ni st ered
nore tinmes per day. The daily dosage for

Tabkametﬂ%@%%mg@ﬁlawtqrﬁjw FuHatureafigsilAgmnt r avenous,
i ntranmuscul ar, subcutaneous and parentera
i nj ections, and use of infusion techniques wll
mafom ably be fromO 01 to 200 ng/kg of total body

The dail dosa e r i men a I
Theyfgiflit if acivp eorbay gprgge gt s Belye bR fudon
(m/ﬁ'ig}éf HeWRMEh Wl 8FRS §1%)‘h¥g, 3503 Q%Ydl&t fe 10 V1€ magnesium stearate

ovenentioned quantities, depending on the body
for uatinyEhis mbdered$ meghded using atcuetamarshigblehpliess @aldét fpematesee

aboveﬁé’glgép 0 llllghngaftﬁ Ocetaﬁgfl?&’ﬁg,pdc g,Ult%q?J\\I/t he type of

admnistration. If used as active corrpounds, t he
conpounds accordlng to the invention are preferably
Orally admipistiablesuspengion:ag g pure form that is nore or
Cmﬁ%ﬁﬁ?kree fron1re3|dues from the synthetic procedure.
egree of purity can be determ ned by nethods
100@ nyef thocarhpoundiod ixstpler 1, phad meaif sthagsle@6Red0dghgf Bhodigel

Pharnac ut i C|en es., he 1990, . Mack
? %?(gugem‘éﬁ &gﬁg?%‘?%%gﬁgf”ﬁ@rconpounds are
A s@gl@@b@é oft 11@' mga%ﬂél&)ﬁl 6M%d/\ﬁocordl\ﬁ1g foqh® HivehdiSis Phovided by 10 ml
greater than 95% 90% or 85% can be enpl oyed if

of oppd gesPERYgR. 100 WO 2006/ 096338 PCT/ US2006/ 006436 The
compounds according to the invention can be converted
into pharnmaceutical preparations as follows: Tablet:
Conposition: 100 ng of the conpound of Exanple 1, 50
of lactose (nonohydrate), 50 ng of nmize starch
Pre Ave), 10 ng of pol yvinyl pyrrolidone (PVP 25) (from

The AhShigel 14 4RRAAT B thanol and the active component is added to the

suspension. The water is added with stirring. Stirring is continued for about 6h until the

swelling of the Rhodigel is complete.

It is believed that one skilled in the art, using the preceding information, can utilize
the present invention to its fullest extent. It should be apparent to one of ordinary skill in

the art that changes and modifications can be made to this invention without departing
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Germany) and 2 ng of magnesi um stearate. Tabl et wei ght
212 ngy, dianeter 8 nm curvature radius 12 nm

wPe@pAar@ss on: The m xture of active conponent, PCEHUSI8€006436
and starch is granulated with a 5% solution (nmnm of

from % R gieaiath ot b St 8 i) heli Dlhr i i Al br e

inverfiAl WiRthel ko fi@nBeoGkks 1QNET i thakk ﬁbnpat esiidetAh oF HioBBification
see above). The noulding force applied is typically

or pragicriqf therimyengiondiciised hemine Igugsxpté dghat thmﬁ:pr@am@wd

exanét}(l)% 2 n 5 Il%lg%l%/g‘] ,%S )%gl?p%l@%ﬁl%&hﬁ%ﬁgg FSG %COgl Q Og IS]P g lt,l I'gnf re ér%ﬁentlon

being-Mdicaldryyayt fanwang ti%s. and 99 g of water. A single
dose of 100 ng of the conpound according to the
invention is provided by 10 mMl of oral suspension.
Preparation: The Rhodigel is suspended in ethanol and
the active conponent is added to the suspension. The
water is added with stirring. Stirring is continued
for about 6h until the swelling of the Rhodigel is
conplete. It is believed that one skilled in the art,
using the preceding information, can utilize the
present invention to its fullest extent. It should be
apparent to one of ordinary skill in the art that
changes and nodifications can be nmade to this
i nvention w thout departing 101 WO 2006/ 096338
PCT/ US2006/ 006436 fromthe spirit or scope of the
invention as it is set forth herein. Oher enbodi nents
of the invention will be apparent to the skilled in
the art froma consideration of this specification or
practice of the invention disclosed herein. It is
i ntended that the specification and exanpl es be
consi dered as exenplary only, with the true scope and
spirit of the invention being indicated by the
followi ng clainms. 102 WO 2006/ 096338 PCT/ US2006/ 006436
CLAIMS: W claim 1. A conpound of formula (I)
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O gNA I HNNHH'"--(XXRL (l) wherein Ar is
sel ected fromthe group consisting of XF O OFF F
W0-2006/09688% O F F JZj (cF3 S'CF3 Jor and 0 *PCT/OQLH86/006436
XisCHorN, Rl is selected fromthe group consisting of
2006/ 096338 PCT/ US2006/ 006436 H, hal ogen, O

LAl R1-2 RI-3

We claim:
1. A compound of formula (I)
O
S N,Ar
ST #
NTSNH
H X_ R
i
=N
@
wherein

Ar is selected from the group consisting of
<
. o F

F
: :OIF
F
(0]
F
F
0]

ot

2

*/@O/CF3

X is CH or N;

R' is selected from the group consisting of
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0 "IRLI-4 * NR1-3 Rl-5 Rl1-3 ORIL-6 -N N R1-3 R1-3
and *-N-SO2 ~R1-7 R1-3 wherein Rl1-2 is selected
w0 c@ai09d3as gr oup consi sting of H, (Cl-C4)al kyl PCT/US2006/006436
vvherei n said (Cl-C4)al kyl can be substituted with O,
1, or 2 QEOUF’S i ndependently selected from hydroxy,
(Cl-A4)al kyl am no, (Cl-C4)acyloxy, (G -C4)alkoxy,
and (C2- G4)ogkkoxy substituted with 0,1 or 2 (Cl-
C4) al koxy graups, 5- or 6-nenbered heteroaryl, and
104 WO 2006/@?6338 PCT/ US2006/ 006436 phenyl
substi tut'egy-whgte O, 1, or 2 groups independently
sel ect ed frlq)gnthe group consisting of (Cl-C4)alkyl,
hal o,

*/U\ /R1-4

“

wherein
R is selected from the group consisting of
H,
(Ci-Cyalkyl,
wherein said (C;-C4)alkyl can be substituted with 0,
1, or 2 groups independently selected from
hydroxy,
(C1-Cy)alkylamino,
(Ci-Cyacyloxy,
(Ci-Cyalkoxy, and
(Co-Cyalkoxy substituted with 0,1 or 2 (Cy-
Cy)alkoxy groups,
5- or 6-membered heteroaryl,

and
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nitro, (G -C4)al koxy and cyano, and wherein said

(Cl-C4)al kyl is independently optionally substituted
wWOowRah/09638p to the perfluoro level; RL 3 is H oPCT/US2006/006436

(Cl-C4)al kyl; R1-4, Rl s and R1-6 are selected from

the group consisti n% H, . i ndan- 5- ﬁ , _ phenyl
substituted with 0P fnylc?f‘lb%lt'&% M’b@ 0. A d@pkgi@ent ingependently
sel ected fromthe t (&1 I

halo, nitro, (Cl- %&H%%Eg%?gﬁg @%a‘%glflg@g %ﬁ@_dﬁﬁlkﬂ’ halo,
6- nenber ed het er oarryﬂlos(@b{n)aﬂlmgdmmydhoo 1 or 2

groups selected from,the group consisting of cyano,

halo, nitro, (Cl- a&)al kyl, wherein said (Cl-C4)al kyl

is optionally substiddih ‘§Qd‘ﬁC b:4)%1ky2‘18 fﬁ%g%{/nlﬂg)%étionaﬂy

sel ected from (Cl-C4)al kyl am no
(Cl1- C4) al koxy, and substizutadyvith Eowytogbdperfotodevals t h up

Subst i {ut edwit h DER 2 Pdlins sel ected from
(C1- C4) al kyl, F(lfth@QIﬁd' K'Pdfe sély@0sromEe gl%lu? cofdiding of
(C1l-Co6)al kyl, 105 I\_{\;D 2006/ 096338 PCT/ US2006/ 006436
indan-5-yl,
phenyl substituted with 0, 1, or 2 groups indepehdently
selected from the group consisting of (C1-Cy)alkyl, halo,
nitro, (C;-Cy)alkoxy and cyano,
5- or 6-membered heteroaryl substituted with 0,1 or 2
groups selected from the group consisting of
cyano,
halo,
nitro,
(Ci-Cy)alkyl,
wherein said (C;-Cy)alkyl is optionally
substituted with 0, 1, or 2 groups selected
from
(Ci-Cy)alkylamino,
(Ci-Cyacyloxy,
(Ci-Cy)alkoxy,
and
(Co-Cy)alkoxy substituted with up to 0, 1 or 2 (C;-
Cy)alkoxy groups,
(C3-Ce)cycloalkyl substituted with 0,1 or 2 groups selected
from (C,-Cy)alkyl, (C1-Cy)alkoxy, cyano, and halo,
and

(C 1—C6)alkyl,
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wherein said (C. 1-C6)al kyl is independently

substituted with O or 1 group selected fromthe group
w@omvsistsssrg of NH2, (Cl-C4)al koxy, (C2-C4) al ROKYS2006/006436

i ndependently substituted with 0,1, 2 or 3

(Cl-C4) al koxy and OH groups, and independently

optional ly substi twiteeeinshiti C,-s)abiyil eindgpendentlyesubstituted with

perfluoro level, carpboxyl, (C 1-C4)al koxycarbonyl
(Cl- C4) al kyl ani no,0 orhg1qBR é@léﬂ@fx?m t?@g@y&ynsmm)é of

al kyl sul fonyl , phenyl tituted with 0, 1, or 2
groups independently selécted fromthe group
consi sting of (Cl-C4)d0¢ds)alkmedyo, nitro,

(Cl-C4)al koxy and cyanag - .0r 6-menbered het.eroar
i ndependent |y substit ut(gar(%?"#lf?xé,mﬁ%&&ﬁy35"3%%&12‘%}%‘?“’%
sel ected fromthe group congi sté(@QiC)EHhoxsAanal &M lgroups,

(Cl-4) al koxy, cyano, halo, and nitro and
het erocycl yl independently swBstituted with 0, 1, 2 or

-3 groups selected fromthe grou i St.i . .
(C-c4)alkyl, (O-c4)alk oxy%“@%?%%%e?‘ﬁ rg)z)hhlg%ﬁl(_}/?sﬁlgsntguted with

wherein said (Cl-C6)al kyl i slioniceppnd ertgeyfludidvel, ut ed
with 0, 1 or 2 OH or halo groups, and wherein said
(Cl-C6) al kyl is indeperf@89&VY optionally substituted

wth Fup to the perfl U(@ﬁ-‘@ﬁa?ll’cﬁéybm@@ﬁyl

(Ci-Cy)alkylamino,
aminocarbonyl,
(C1-Cy)alkylsulfonyl,
phenyl substituted with O, 1, or 2 groups
independently selected from the group consisting of
(C1-Cyalkyl, halo, nitro, (C;-Cy)alkoxy and cyano,
5- or 6-membered heteroaryl independently
substituted with 0, 1, 2 or 3 groups selected from the
group consisting of (C;-Cy)alkyl, (C;-Cy)alkoxy,
cyano, halo, and nitro
and
heterocyclyl independently substituted with O, 1, 2 or
3 groups selected from the group consisting of
(C-Cy)alkyl, (C1-Cs)alkoxy, cyano, and halo,

and

wherein said (C;-Cg)alkyl is independently substituted with

0, 1 or 2 OH or halo groups,

and

wherein said (C;-Cg)alkyl is independently optionally

substituted with F up to the perfluoro level;

and
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106 WO 2006/ 096338 PCT/ US2006/ 006436 R13 and R _4, Rl
3 and R1-5, and R1 3 and R ~, when attached to the

W@ 2098/096388 ogen atom nmay form together wth tPer/BSEDOM6436
to which they are attached, a 5- or 6-nenbered
saturated heterocyclic ring selected from
pyrrolidinyl R'fan@ROT iRy andtRli’pars RodnidR/[°, wheh attached to the
pi perizinyl optiopally substituted on N w.t _ .
(Cl- C4) al ky| sampg airqgen pioge Sy d ey ‘Qgﬁ’é?lé}é‘fhe@le#\l B Revhich

group consi st - & )Rlel f¥hberii Sli@afd3RteEocyclic rin
(C1-A4) al kyl tﬂ%l@gasrﬁ té%clﬂltg%’ta?g O\?vi6trﬁ O,ell or 2a gr oupsy e

sel ect ed fr onseletied frooupyrodidéiydimenpholinyl, thiomorpholinyl and
(Cl-A4)al kyl am no, (Cl-C4)acyl ax 1-. I
bnd (Con o) sy BRITELT SiPRie o Nl (G Rk

(C1-4) al koxy groups; or a pharmaceutically acceptable
salt thereof. 172_. ~The conpound of claim1, wherein Ar
i s sel ected fRJns indepapdonity setastsidstam gheggroux capspstingof: F
FF FF OFELF { III(IZFS and 107
(C1-Cyalkyl,
wherein said (C;-Cy)alkyl is substituted with 0, 1 or 2 groups

selected from the group consisting of

(C-Cy)alkylamino,

(Cy-Cy)acyloxy,

(C;-Cy)alkoxy,

and

(C,-Cy)alkoxy substituted with 0, 1 or 2

(C1-Cy)alkoxy groups;

or a pharmaceutically acceptable salt thereof.
2. The compound of claim 1, wherein

Ar is selected from the group consisting of

g

. o F’
F

: :O:@F

F

O

F

ey

E

*
*
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WD 2006/ 096338 PCT/ US2006/ 006436 S,CF3 * Xis CH R

is selected fromthe group consisting of R1-5 *-N
W0OR1008/026388 O R1-s * N I1j~ N R1-3 R1-3 wherei PCRUSB06/606436

Hor (Cl-C4)alkyl, R1-5 and R -6 are selected from

the group consisting of H, indan-5-yl, phenyl

subst |_£v &&tth 0, 1, or 2 groups independently
sel efrorﬁthe group consisting of (G -C4)alkyl,
hal & ®wtro, (G -C4)al koxy and cyano, 5- or

6- d heteroaryl substituted with 0,1 or 2 groups
sergggzjéﬁfromthe group consi sting of cyano, hal o,

ni t RO;q sefeged%_{ﬂé%r@u Eﬁiiﬁ%&ai d (Cl-CA)al kyl is
optionall %/ substituted wth O, 1, or 2 groups
sel eglt\leﬁﬂ' rom (Cl-C4)al kyl am no, (G -C4)acyl oxy,

IIRHB

?

and
X j\ R16
~N" N
Avs érs
wherein
R'? is H or (C;-Cyalkyl,
R and R are selected from the group consisting of
H,
indan-5-yl,
phenyl substituted with 0, 1, or 2 groups independently selected
from the group consisting of (C;-Cy)alkyl, halo, nitro,
(Ci-Cy)alkoxy and cyano,
5- or 6-membered heteroaryl substituted with 0,1 or 2 groups
selected from the group consisting of
cyano,
halo,
nitro,
(Ci-Cy)alkyl,
wherein said (C;-Cy)alkyl is optionally substituted
with O, 1, or 2 groups selected from
(Ci-Cy)alkylamino,
(Ci-Cy)acyloxy,
(Ci-Cyalkoxy,
and
(Cy-Cylalkoxy subsfituted with up to 0, 1 or 2 (C-Cy)alkoxy
groups;
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(G -C4)al koxy, and (C2-C4)al koxy substituted with up

to 0, 1 or 2 (Cl-C4)al koxy groups; 108 WO 2006/ 096338
wERANbE3806/ 006436 ( C3- C6) cycl oal kyl substi t up@dUS2D6006436

0,1 or 2 groups selected fromthe group consisting of

(Cl-A4)al kyl, (G -C4)al koxy, cyano, and hal o; and

(G - CB) al kyl , (Cyuihpeyelaalksdbubs(iitedS8itaDKydr 2i groups selected from the

i ndependent|y substituted, with 0 p_sel.ected
fromthe group con¥PYR Fofyising offer- z(%k%ﬁ%@a Xy, cyano, and
(C2- 4) al koxy indgpgndently substituted with 0,1, 2

or 3 (G -C4)al koxy and OH groups, and independently
optionally subsitituted with fluorine up to the

perfluoro |evgel, oxyl, (C 1-C4)al koxycar bonyl
(G - c4)al kyl a@illf%gﬁf{gm nocar bonyl, (C

i - C4) al kyl sul §B&¥in, saN€NXs)3kASS indbbe@deidt ibSituded vath @or 1
groups i ndependently selected fromthe group

consi sting of (Ci -@aymbalsdied frpvalthe gioup cogsisting of
(G - C4)al koxy and ]g no, 5- or 6-nmenbered heteroaryl
i ndependently substituted with 0, 1, 2 or 3 groups
sel ected fromthe @ aupaleeqisi sting of (G -C4)alkyl,
(G -Ca)alkoxy, Cya(nC?o}CI)]ﬁ{(c?}iy i%ggpengeiznttlryosubstituted with
Q,l, 2 or 3 (C1-Cy)alkoxy and OH groups,
and
independently optionally substituted with fluorine up
to the perfluoro level,
carboxyl,
(Cq-Cy)alkoxycarbonyl
(Ci-Cy)alkylamino,
aminocarbonyl,
(Ci-Cy)alkylsulfonyl,
phenyl substituted with 0, 1, or 2 groups independently
selected from the group consisting of (C;-Cy)alkyl,
halo, nitro, (C;-Cyg)alkoxy and cyano,
5- or 6-membered heteroaryl independently substituted with
0, 1, 2 or 3 groups selected from the group consisting
of (C1-Cy)alkyl, (C1-Cy)alkoxy, cyano, halo, and
nitro
and
heterocyclyl is independently substituted with 0, 1, 2 or 3
groups selected from the group consisting of
(Cy-Cy)alkyl, (Cy-Cy)alkoxy, cyano, and halo,
and

wherein said (C;-Cg)alkyl is independently substituted with 0, 1 or 2

OH or halo groups,
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and heterocyclyl is independently substituted with O,

1, 2 or 3 groups selected fromthe group consisting
wW@B006®i3384) al kyl , (Cl-C4)al koxy, cyano, and hedDUS208616D6436
wherein said (Cl-C6)al kyl is independently substituted
with O, 1 or 2 OH or halo groups, 109 WO 2006/ 096338
PCT/ US2006/ 0064836 and wherein said (Cl-C6)al kyl is

i ndependent|y optjon tituted ith F up
perfluoro | ev&f ‘”‘”&Prﬁi‘“1 %’{;}1/ @S%lf‘;}ﬂl 1Peiﬁd§PeI§ﬁaﬁmpt§n§H}g Sl;tbstltuted

6, when attached tgQ;#he, l%qg?/ﬁélﬂﬁ&g,qgvat om may form
together with the N atomto ich they are attached, a

5- or 6-amhbered saturated heterocyclic ring sel ect ed

of peri o) Rurandke g fPs BERL itiop affo kP IRt nicfEen atom,

(CI-C4)al kyl ; nfag f@nph@geﬂﬁs@%}iﬁﬂtﬁéll\ﬁ HoRG6 MPicAhEy &@lattached, a 5-
thereof. 3. The conpound of claim 1, wherein Ar is

OCOF or O CF@r 6-riestieredratiraied b¢té1@@@wfr¢me%ecned5from1" 3
and O R1"6 *ﬁ%r(hlidir@ll,— %o%bﬁnﬁ@%ﬁo%&pholinyl and piperizinyl

optionally substituted on N with (C;-Cy)alkyl;
or a pharmaceutically acceptable salt thereof.

3. The compound of claim 1, wherein

Aris

g
* o F or

X is CH;
R! is selected from
_R'S
~N~
lia
=L

and

9 1-6
*\N)L R

N
hio i
wherein
R s H,
R'% is (C-Cg)alkyl,
wherein said (C;-Cg)alkyl is independently substituted with O or 1
group selected from
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R1-3 is H Rl-5is (C-C6)al kyl, wherein said

(C-C6)al kyl is independently substituted with 0 or 1
w@emapsesd ected from 110 WO 2006/ 096338 PCT/US2006/006436

PCT/ US2006/ 006436 (C3 - C4)al koxy, (C2-C4)al koxy

i ndependent|ly substituted with 0,1, or 2

(C1-C4) ia: koxy and (Gri@padixy, and i ndependently

optionally substltuted th fluor up, .ta the

perfluoro |evel, lﬁde@SP%an?l&f&E%l)“ﬁF‘thhi s

i ndependent |y subst i tut e, @3 )alk %dcgﬁ-l Ruphal o

groups, and wherein sa({ag’ ?Az( d?64) c9<rya SOEP

i ndependent|y optional lapdsubsti t ut ed WI t h Fup to the

perfluoro level; R1"6 is, sel cted om.t roup . .
and (Cl-06)al kyl, wheP&A™ ey 9 &i a(rl,jé’) E%@Pteﬁg”‘th%o“ne up
i ndependent |y substituted wghhdpRfludrodé@Up sel ect ed

from (Cl-C4)al koxy, (C2-C4)al koxy independently
substituted widh 0,1, 2 or 3 (Cl-C4)al koxy and OH

BT ouPS. a0, ASRRSRITRE oo oARL SR AL 1 o2
(Cl1-Co)al kyl is ingHpehdRHrbypssubstituted with O, 1 or
2 and
wherein said (C;-Cg)alkyl is independently optionally substituted
with F up to the perfluoro level;

R is selected from the group

H,
and
(C-Coalkyl,
wherein said (C;-Cg)alkyl is independently substituted with
0 or 1 group selected from
(Cy-Cyalkoxy,
(Cy-Cy)alkoxy independently substituted with
0,1, 2 or 3 (C1-Cyalkoxy and OH groups,
and
independently optionally substituted with
fluorine up to the perfluoro level,
and

wherein said (C;-Cg)alkyl is independently substituted with 0, 1 or 2
OH or halo groups,

and

wherein said (C;-Cg)alkyl is independently optionally substituted
with F up to the perfluoro level,

or a pharmaceutically acceptable salt thereof.
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OH or halo groups, and wherein said (Cl-C6)alkyl is
i ndependently optionally substituted with F up to the

w@eoobloss® | evel ; or a pharnmaceutical ly accept Bil/@S®a6/606436
thereof. 111 WO 2006/ 096338 PCT/ US2006/ 006436 4. A
conpound of claim 1 for the treatnment or prevention of

4. i sempevl oflaim bHer thadeymicaber HeYAESR of disoEstpr i si ng
the conpound of claiml1l. 6. The pharmaceutica
conposition of claimb5, additionally conprising at

5. | Aphtrn@iteutiqabedmpeéion calprigingahepimpluad odclaimrl. or
excipient. 7. A pharmaceutical conposition of claimb5
for the treatnent or prevention of cancer. 8. A

. . . i

O R o B R R L R one
cuirpoanedticad ycrcdémaple carckadmaxtipidnt.h at | east one
pharmaceutically acceptable carrier or excipient and
bringing the resulting conbination into a form

7. SAiphaRhRedRal SGhsbsRIAIJTREAMT R heGRARAS! bl BRoveRion/dfasker.
of "a conpound of” claim 1 for manufacturing a
pharmaceutical conposition for the treatnment or

pxevention of a disease. 10. The use.of .clai -

5. WharEnyy EhalnSubll e st SabicRariBin Comorisine
tdopdining abledit $0886mPSurRIGREdKlingoicthi 1WA least one
conprising admnistering to a mamal in need thereof

arhernpesstically aspaiiphle eFrier erovpiAng avst bingingihe respdiingrhe
kR iﬁéo%':l_fg}rﬁ TuitMAEFR 's{lldtpﬂﬁngicél?t?c%?c&ﬁp&ﬂm?ﬂ. tion

I'S cancer.

9. A use of a compound of claim 1 for manufacturing a pharmaceutical composition for

the treatment or prevention of a disease.
10. The use of claim 9, wherein the disease is cancer.

11. A method of treating a disease or condition in a mammal, comprising administering to

a mammal in need thereof an effective amount of a compound of claim 1.

12. The method of claim 11, wherein the disease or condition is cancer.
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