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NOVEL sEH I NH Bl TORS AND THEI R USE FI ELD OF THE
| NVENTI ON The invention is directed to novel sEH

WO pdwobidioTs and their use in the treatnent of POHES2008079517

nmedi ated by the sEH enzynme. BACKGROUND COF THE

I NVENTI ON Epoxi de functional groups may be found in

drugs, xenobiotic materials, and endogenous

bi onol ecul es. MOMELEEHNHBITORSAND dHEIR VREbot h pl ant s
and ani mal s, are enzynmes that convert epoxides to

diols by h droI SIS In mammal s, sol ubl e epoxi de

FHE'CI'PQFa t‘" Nis primarily responsi ble for the

met abol i $ra G}fveaifcﬂCh,l diestited &cindvel e3HHY adhibites KNOWReidSse in the

epoxyei casatrienoic acids (EETs"). sEH converts EETs
R SePRrsk EPREaB e oaiTal (~brerer) . several
publ i cati ons have descri bed the benefici al

gﬁg@&?@g@%qﬁgtlgvtnﬂbqqmt ory, and anti-thr orrbot i C

Spector et al., Prog. i d
Res. ,Epggde gunatignal 2poups 'Inﬁ‘.i’d>e toMPdl i vhiags, @Q@OtRema erials, and

é%ioge“éas bibAIeca@st- Ep@ﬂggﬁy%%s&eﬁ&fﬁ'lh )boihnp'ﬂ&rﬁté \éﬁd %ﬂﬁnals are
t hus do not exhibit the beneficial effects of

WEHVET St fon\fﬁrtc?%@ﬁﬁlto @ﬁ)&(f)ﬂ@y?ﬁ?b{?'@l dgéﬂ?mmﬁlg,l_'sgluble epoxide
h;/atows}géz gsEHhes hprdmaﬂlwse@ooélbla for ahgl metaigeisaf ok pexchidenic acid

RURSNEE G 5 4GSRl EhBRIENEC (BEIYEY e BLANRILET ni
rocar oons an Ive ep OXI e S | provi
chhvdrqxp@cqsahrlendetmdsf (‘OaETom p@tehwayputmlalqurmesdssqnhed the

He'ﬁgélé’ﬁ)éséoﬂ%% %nmnﬁ‘lgrﬁét%ﬁ/; %ﬁ% A1 r&ﬁﬁ&tl'cveﬁ‘ﬁab@rbf @‘ETS See E.q.

gqro car cl noge and seve uman epi dem ol o

egler ekals Lfg@%éﬂpqu Fas- A og¥h8PYpHdmids Cﬁ%@?‘aﬂ@%g ¥eY-n24, 169-

gt 20080 PHEGEATre gbdrallyh Rl Bl *ubab A6l &kbibit.the beneficial effects of
mco-Biol. Int., 129, 41-59, 2000. Pharnacol ogi cal,

ockout nouse phenot ype and genetic pol ynor phi sm
st udiCesvarsggesicrostradl eplogidahediolasel (“MEWE] atalyzes the hydrolysis of a

t%e?ot er%wgé/ e01j ”ed%&%iﬂ?r gHéstr%?ersdiiﬁ)thﬁch'n%m(,%Fcir%gg%gd‘ﬁgﬁcyclic aromatic
hydrocarbons and reactive epoxides, thus it provides an important detoxification pathway.
Polymorphisms in mEH may lead to differences in bioactivation of pro-carcinogens and
several human epidemiological studies suggest that mEH genotype is associated with
altered cancer risk. Fretland & Omiecinski, Chemico-Biol. Int., 129, 41-59, 2000.
Pharmacological, knockout mouse phenotype and genetic polymorphism studies
suggest that elevated EET levels are protective in numerous cardiovascular disorders
including hypertension [Sinal et al., J. Biol. Chem., 275, 40504—-40510, 2000; Imig et al.,
Hypertension, 39, 690-694, 2002; Jung et al.. Hypertension, 45, 759-765, 2005; Loch et
al., Cell Biochem Biophys., 47, 87-98, 2007], heart failure [Xu et al., Proc. Natl Acad. Sci.
U.S.A.,103, 18733-18738, 2006], renal dysfunction / end organ damage [Zhao et al.. J.
Am. Soc. Nephrol., 15; 1244-1253, 2004; Imig et al.. Hypertension, 46; 975-981, 2005],
stroke [Dorrance et al., J. Cardiovasc. Pharmacol., 46; 842-848, 2005; Fornage et al.,
Hum. Mol. Genet., 14; 2829-2837, 2005; Koerner et al., J. Neurosci., 27; 4642-4649,
2007], atherosclerosis and thrombosis [Sato et al., J. Hum. Genet., 49; 29-34, 2004; Lee
et al., Hum Mol Genet., 15; 1640-1649, 2006; Wei et al., Atherosclerosis, 190; 26-34,
2007; Krotz et al., Arterioscler. Thromb. Vasc. Bial., 24; 595-600, 2004] and inflammation

[Inceoglu et al., Life Sci., 79; 2311-2319, 2006].
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i ncluding hypertension [Sinai et al., J. Biol. Chem,
275, 40504-40510, 2000; Img et al., Hypertension, 39,

wWG298Ms7 2002; Jung et al .. Hypertension. 45,P@BOS20685079517

2005; Loch et al., Cell Biochem Bi oohvs.. 47, 87-98,
2007], heart failure [Xu et al., Proc. Natl Acad. Sci.

U S A .103. 18733-18738, 2006], renal dysfunction /

end &ingaaprthaghdethe zieatinest ogguch condifipnsSigsigneigrpks advantage of

tA& berlchithdr cketor E%&Q‘ﬂias bé&dnto @fhis! the aé’fhbﬁ%f slﬁmﬁe%by pf&enting EET
975- 981 rokEH%Dorrance

05

egrgpttmsle. "gb*h‘& t gys gh@esjisrad%*df%of ﬁfJPn%dfedeéfrab'e to
@épare b‘uﬁbod\v{ﬂé ihaG&ih&it |tsbét|v@829u£883re i280Bed Woieemtey cahpounds
tﬁ%tﬂ%hﬂblt CI%i\-l? ?Ng agﬁ(a u?ehd in i_be tﬁeairgfrg g{ a v%r{éty ?f congltlorﬁ rﬂedlated by
t@esletl enzymk9; 29- 34, 2004; Lee ef al., Hum Mol Genet |,

15; 1640-1649, 2006; Wi ef al., Atherosclerosis, 190;
26-34, 2007; Krotz ef al., Arterioscler. Thronb. Vase.
SYMMARYOF THE INVFNTIONO04] and i nfl ammati on [I nceogl u

et ta|r']l'hetlrWehl(ﬁ)nst§|td|re<%ted7 & nhoaglls%-r iBRiblors gg@@]arqjsﬁ i fNRItRAGhent of

0 etre nt_o ch _conditions designe
(iésd?\?ﬁ‘?ﬁ aﬁqﬁhe hg COPATe- ef PRECHICYY é?é’ré”"ﬁﬁ%"”b@eﬁ"%ed o
doﬁmbhmhzmhﬁdﬂghlhﬂmﬂbISEH t hereby preventing EET
degradation. In light of the role sEH plays,.in the
degradation of EEFR® Iy is,desiraRhe to prE?are

conmpounds t hat inhie' Its|a Vlt Thus here is a
need to |dent|f \sf%N\ﬂQ ch can

be used i Rt E »rle of [conditT ons
medi at ed by the enzyne. ARY NE | NVENTI ON
The invention is dlrected to novel sEH|inhibitors and
their use in the treatnent of diseases\,nedi ated by the
SsEH enzyne. Specifically, the invention is directed to
conmpounds accordi ng to ForAsth@al: Formula | wherein

BN, XA Qoo Bal T hacllpPadie Eled Bow, and 1o

pghlagnaefitically-acceptable salts thereof.

The compounds of the invention are sEH inhibitors and can be used in the
treatment of diseases mediated by the sEH enzyme, such as hypertension. Accordingly,
the invention is further directed to pharmaceutical compositions comprising a compound
of the invention. The invention is still further directed to methods of inhibiting sEH and
treatment of conditions associated therewith using a compound of the invention or a

pharmaceutical composition comprising a compound of the invention.

DETAILED DESCRIPTION OF THE INVENTION

In describing the invention, chemical elements are identified in accordance with
the Periodic Table of the Elements. Abbreviations and symbols utilized herein are in
accordance with the common usage of such abbreviations and symbols by those skilled in
the chemical and biological arts. For example, the following abbreviations are used
herein:

“aq” is an abbreviation for aqueous
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The conpounds of the invention are sEH inhibitors and
can be used in the treatnent of diseases nedi ated by

wo b@sEHSENZYME, such as hypertension. Accor di Pgli/ys20081&79517

invention is further directed to pharnmaceuti cal
conposi tions conprising a conmpound of the invention.
The invention is still further directed to nmethods of
i nhi bPPPnig as BPPrgwtianferiBaeretriagel- CypNitis ons associ at ed
(Hﬁ%"t%rﬁn‘?t% )prds Qor%n@ﬁé%?bmgprﬁfspﬁé%@ i nvention or 3 .
pharnpgeutical conposition ising a conpound o
the. T 1koeHn eI EESECHPET| ON OF THE | NVENTI ON
I n depiEAr l%lermgabbfwlatlm’@ﬂtimszmropglmﬁmm%e el enents are

i den |od|c Tabl e of

the. EPUABRE SR REEP RO Rl op kS Lt | e
her ei @I\ﬁﬁamt@o&ymhdrafmdmwthwﬁomldmmmn usage of such

abbr el,atr A Bﬁev%)/&?  BirfiiddAsfoski | led in the

chem cal |ca art or exanple, the

foll oE\Pﬁb'Saﬂitﬁ"@(ﬁV ipdfes N pLimetedamspriony!) Nanhkuaéb%iﬁm'de
QRIcRwH® | on for aqueous" BOP" is an abbreviation for
Benzotri azol -i X ris d| met hyl am no) phosphoni um

hexaf U6F H%fag ¥ qtf'%a%m abbrevi ation for

degr GWLCelssanlmeelbﬁiNfor HigaPressbreavquid Claombitography

d! - s%%p?% grpgﬁbr&pé'tloﬁ% gﬁawg%sl s an abbreviation for

di net am no I'S an abbreviation for
di net“lh”y$ ﬁ@ammlai@n'fcmwsoor litersan abbrevi ation for

D methy havlhd Sxdieey aﬁgqor qu&d%ﬂroﬁ%g‘?é’dh?tl\}légg sB&ftrometry

N- (3- D met hyl am nopr op hyl ¢carbodi 1 m d
hydr o@hi A éﬁbre\é'attﬂ”\for m'él,' 'tﬁhoram'k‘)'l'téiﬂ ation for

equi vialneRtan"ddBtetiatibrsforminaibsremhaéd on for H gh Pressure
L qu'“%m%p riso%aetnb%gerv%%QXfor millimole or millimolar

“‘N” is an abbreviation for Normal and refers to the number of equivalents of
reagent per liter of solution

“Ph” is an abbreviation for phenyl

“sat” is an abbreviation for saturated

“TFA” is an abbreviation for trifluoroacetic acid

“THF” is an abbreviation for tetrahydrofuran

Terms and Definitions

"Alkyl” refers to a monovalent saturated hydrocarbon chain having the specified
number of member atoms. For example, C1-C8 alkyl refers to an alkyl group having from
1 to 8 member atoms. Alkyl groups may be optionally substituted with one or more
substituents as defined herein. Alkyl groups may be straight or branched. Representative
branched alkyl groups have one, two, or three branches. Alkyl includes methyl, ethyl,
propyl (n-propyl and isopropyl), butyl (n-butyl, isobutyl, and t-butyl), pentyl (n-pentyl,
isopentyl, and neopentyl), and hexyl.

“Cycloalkyl” refers to a monovalent saturated or unsaturated hydrocarbon ring
having the specified number of member atoms. For example, C3-C6 cycloalkyl refers to a

cycloalkyl group having from 3 to 6 member atoms. Unsaturated Cycloalkyl groups have
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"g" is an abbreviation for gramor granms "L" is an
abbreviation for liter or liters "LCM" is an
W@biwpe¥d1at i on for Liquid chromat ography-Mass PCT/US2008/079517

spectronmetry "nmL" is an abbreviation for mlliliter or
mlliliters "mn" is an abbreviation for nmnute or
mnutes "mmol " is an abbreviation for mllinole or

qFiel ¢ri MBleagarbaq-carkonadouplsh pesds avithi theofindNo Cirelpaliah @roups are not

e{r&?@tfos dy@lobllhﬁtg%'ﬁ@ﬁévn‘ﬁ frAgity 2hRRAibar Sbms %a[é%‘&rep\%nocycllc ring
iter of solutio

% an_abbrevi ati on for (gn Y\éf

systgns. (Cyclgaikyd grauBs havingdt 1§ast 7 Sembeneiams may e menogyflic, bridged

cablhyee\ziuc@t:liooihgf@stetnrsl fdydiosiRE eedups neeyi b & biFé'IIylsabﬁlltUted with one
br evi t|on for tet%hydro

¥ /Ki“?{e bR deeh B é%%'oa@%( lﬂ‘?'gﬁeesd‘”ﬁfﬁfo&a%%??""pe”y"
whlaburtylh avcyelgoutéryl, s peciopedyl, neytierenteylre dyelohaxdtyb mscyclBbexenyl,
refers to an al kyl group havi ng
c?él@ﬁ%tﬁrtyl ia %n(@lel%h Ioms Al kyl groups may be . .
opt i oﬁaﬁmtwr@%@!'v teprieedy teferd i PEEUsHD Mi08¢, I§82NtIOTEHE §Xcess is
g@@até’refhlaﬂ%rd“e%f 'éxarﬁﬂ)lgyénﬁmh@rH@rﬁ:a ¥niPed treRisgidt r@ﬂucts whose
ranched. Re resen% ative anche a% Ky, Jq{gr ouaﬁé o
VRBUOMERG SXE55St IR IEE %ﬁ‘c’irq se. AIGRR" HANCITes e oA GF than 90%
et hyl , propyl (n-propyl and i sopropyl ), butyl
(n-bu | u A0nd. Labu ent -
i SopeEE‘Lntlon‘?erP %)éécgi-',sen Ie)e l?s {hg e}f es%ld.? o}ﬂa/aé?rg@ﬁ%b%ﬁ!(er the other
expfegse a@aa)emnta@al é’rsta swuramwbqﬂn epadigtmersagrecoresent in equal

J?B(cﬁfn%%‘%t}g&nhb ﬂﬂ(tﬁ}évth@gnérnlgm%ﬁ’@&c%b@@ z@FH‘(@% o)l HIRBB&G! if one

at ons. exanp | e C3-Co6 ccoa refers to a
WEW'%T&WWS gqnﬁefﬁﬁdhéVﬁ?fhdh%tanﬁogsfﬂtﬁtes Rprber thee gragduct. then the
éd@ﬁtﬂinhﬂr@té&de@’\ﬁd)lﬂ@'blﬂdowé@léitﬁé MDUROBEthr'enBHER enantiomer, 95%,

@l?{ﬁtj gag"%rgr?togfhe ol{her enar%rc])msér \gl/t)hl n the ring. Cycloal kyI

“Enantiomerically pure” refers to products whose enantiomeric excess is 99%
ee or greater.

“Half-life” refers to the time required for half of a quantity of a substance to be
converted to another chemically distinct specie in vitro or in vivo.

“Halo” refers to the halogen radical fluoro, chloro, bromo, or iodo.

“Haloalkyl” refers to an alkyl group that is substituted with one or more halo

substituents. Haloalkyl includes trifluoromethyl.

"Heteroaryl" refers to a monovalent aromatic ring containing from 1 to 4
heteroatoms as member atoms in the ring. Heteroaryl groups containing more than one
heteroatom may contain different heteroatoms. Heteroaryl groups may be optionally
substituted with one or more substituents as defined herein. Unless otherwise specificed,
heteroaryl groups are monocyclic ring systems or are fused, spiro, or bridged bicyclic ring
systems. Monocyclic heteroaryl rings have 5 or 6 member atoms. Bicyclic heteroaryl
rings have from 7 to 11 member atoms. Bicyclic heteroaryl rings include those rings
wherein phenyl and a monocyclic heterocycloalkyl ring are attached forming a fused,
spiro, or bridged bicyclic ring system, and those rings wherein a monocyclic heteroaryl
ring and a monocyclic cycloalkyl, cycloalkenyl, heterocycloalkyl, or heteroaryl ring are
attached forming a fused, spiro, or bridged bicyclic ring system. Heteroaryl includes

pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl, isothiazolyl,
4
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aromatic. Cycloal kyl groups having from3 to 7 nenber

atons or |less are nonocyclic ring systens. Cycl oal kyl
wQ@e@ap1havi ng at | east 7 nmenber atons may be PCT/US2008/079517

nonocyclic, bridged or fused bicyclic ring systens.

Cycl oal kyl groups may be optionally substituted with

one or nore substituents as defined herein. Cycloal kyl

thingipzads fargeylogvegstyl. Eyeivbplriepavly | pyrigipy] atyddinyl. pyridazinyl,

@Y&hn@bQﬁ&ﬂW| ’tet%émypﬁ&l%tz%llyla, irfedof, QQﬁrFHo%mW]doI@lM}Q' PREXH,» purinyl,

cl ohexe cl.ohe |, and cIo ep
E]ﬁ’é\’?w | 'a%%omwwwf’wﬁe%ma.z@fn& Prgriging &H\GBQ/@' Wisggmidazolyl,
t2nacytoger i (beﬁméﬁcﬁyll Shmrﬁ&bﬁ‘afzotyhan beRtdduram@r exabgpkefuranyl,
&he rs to
SRR RET b o, EPETER Bl Sd Bty MIRTE,
t han “Aetéredtomad nefergrieanidiogerh anp@@%rexygenkedemt i onmeri c
exces‘ﬁete@&gcﬁﬁlk I’Sﬁ?é?gtoeé(gﬁﬁt%te%for%ﬂgat%%rdtrlng%Ftaﬁ’%@rfrom 1to

t he ot her expre as a percent age
%hﬁé@a@aﬁha%wambﬁroﬁt@m inftee picesEaveyas bejerapycastitihtngsiare not

aﬁorﬁé‘ﬁteWHGteFBc%Iéﬁllﬁﬁ gtdiBs %Bﬂﬁhln@rfﬁél’ecthﬁ?%ﬁ@%eieﬁ)al’&ﬁ (Pna(yO&/Shtaln
i f one iFﬁ% |oner mas enrlcﬂﬁd S

qffgr%rgﬁlgt[eirq né,% %°8¥C gapwfly ? H%tﬁ’n?l ubstt%uted wqh one or
remmnbﬂitrmm gs axfhes hewtrul dnlbss @0Sfwise spbbifiedanetericy@dalkyhgroups

ono lic %%Hémdo '8?@{%(? §[{%n%8t$ sS R/Ilaﬁo gnﬁ:%ttersgéeyp ogﬁ?/l rlngs have

her nart I'omeric
ftoajn prioducdnsbanateses. ebriiged oneicyac eme@sscloaiky%%se@verfrom 7to 11

r‘aérﬁ@éreﬁtom"sl'lallrt dehglﬁ" e%%o‘%ént& Oh&tgl%cyt/dlc@?«yr ?sqlé'afu?ﬂeé or In other

a quan It Yy a substance be convert ed
Wrﬁwt%H%tﬁfO@m'qﬁWyaiSélvﬁaﬁwtegﬁé&M arcrmaﬁpt H@te&CVP'ﬁa'ky' includes
pyrreminyl, Hedrny dioRfr &Hys om@dtdﬂﬁaml @@zﬁm n&ﬁahy&bpjréwwr@hydropyranw

bRt Srelunt S it h e b ngpadiRy ohortomBeriamy
mrebain i, uenotpholitil hédmoyphalimd,| adesny,r i 3k diootangt y3-dioxanyl, 1,4-
dioxanyl, 1,3-oxathiolanyl, 1,3-oxathianyl, 1,3-dithianyl, azetidinyl, azabicylo[3.2.1]octyl,
azabicylo[3.3.1]nonyl, azabicylo[4.3.0]nonyl, oxabicylo[2.2.1]heptyl, and pthalimidyl.
"Member atoms™ refers to the atom or atoms that form a chain or ring. Where
more than one member atom is present in a chain and within a ring, each member atom is
covalently bound to an adjacent member atom in the chain or ring. Atoms that make up a
substituent group on a chain or ring are not member atoms in the chain or ring.
"Optionally substituted” indicates that a group, such as alkyl, alkenyl, alkynyl,
aryl, cycloalkyl, cycloalkenyl, heterocycloalkyl, or heteroaryl, may be unsubstituted or
substituted with one or more substituents as defined herein. "Substituted” in reference
to a group indicates that a hydrogen atom attached to a member atom within a group is
replaced. It should be understood that the term "substituted" includes the implicit
provision that such substitution be in accordance with the permitted valence of the
substituted atom and the substituent and that the substitution results in a stable
compound (i.e. one that does not spontaneously undergo transformation such as by
rearrangement, cyclization, or elimination). In certain embodiments, a single atom may be
substituted with more than one substituent as long as such substitution is in accordance
with the permitted valence of the atom. Suitable substituents are defined herein for each

substituted or optionally substituted group.
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"Heteroaryl" refers to a nonoval ent aromatic ring
containing from1l to 4 heteroatons as nenber atons in

WO b@sng? Het eroaryl groups containing nore tPERUSINES/079517

het eroat om nay contain different heteroatons.

Het eroaryl groups may be optionally substituted with

one or nore substituents as defined herein. Unless

ot her'Rhamnagguiedlly c cagceplebler odgfprs gpoupesear@mpahusisy c Magerials,
doh{ﬂ)gsﬁdf%t ERBdXag@FPmb WhRH ars Riith@, th@%cd%'dﬂg%dbh&%él ]u@gment
rin ste nOC%ﬁ|IC heteroarxvmrln%s have 5

or
i P%erré” ogptaglc it thetligpysar 9 HeREY @y W?'St‘éﬂ'th"“t
ek&esmﬁbt@mc@; OfiEatiomdi 61y 6ihieC prubleat @arcyshqprdamgs ¢onharderate with a
those rings,wherein phenyl and a nonocyclic
?@%@?%398&%%%§V?ﬁ%ing are attached form ng a fused,
spiro, or bridged bicyclic ring system and those

) erein a nonocyclic heteroaryl ring and a
%%n%@"%F|C cycl oal kyl , cycl oal kenyl, heterocycl oal kyl,
or hdhernygrian i i"Fﬂjtegrt@C%{’f‘@%H%vaom"’rﬁtﬁgﬁzoﬁnlf'@ ed,
spiro, or bridged bicyclic ring system Fbteroaryl

i ncl udes pyrrolyl, pyrazolyl, imdazolyl, oxazolyl,
i soxazol yl, oxadi %ol )‘#2 tEI azol yR4 R5
|soth|azolyl t hi adi‘azplyl , anyl|, furazan*l
thienyl, triazo Uri di e Ni N
pyrlda2|nxh1) A : ‘ t tra |nyI I R6
tetrazolyl, 1nds i soi ndoly i natal | Nnyl ,

i ndazol yl, purinyl, quinolinyl, isoqui IinyI

quinoxalinyl qU|nazoIinyI, pteri di nyl
benzinidazolyl, benzopyr anyl , benzoxazgl
benzi soxazol yl , benzofurany*mu%$obenzofuranyl,
benzot hi azol yl , benzi sot hi azol yl, benzot hi enyl,
WhEdyri di nyl, and napthyridinyl. "Heteroatom' refers

to ambbh@@ﬁ@r mauédybud;rhetea@argxygen at om
turate

ocy.
unsat r §t’ %“LGDF?(%‘ '\68%'?%%??1%85‘ ?‘Foqﬁ?‘{f’ ?06‘3'29'}%? a3t &R Rgs ORD:
GEendBe, dL(OpRIRT, t NBcRe, nNRdG@ERber NRo&(@®@)Recy SRbal &{d-)Ra, and
é( cBL€e not aromatic. Heterocycloal kyl groups
cofitaining nore than one heteroatom may contain
di f f @riear intrgeeireROdeB. Het er ocycl oal kyl groups may be
opt i @al Hyorevhss dikyst ed with one or nore substituent as
defined herein. Unless otherw se specified,
het eMEyd@ dal kyl groups are monocyclic, bridged, or
fusedigsiong ssyst ems. Monocyclic heterocycl oal kyl rings
have

B is C3-C10 cycloalkyl;

R4 is H, or C1-C6 alkyl;

Y is R7, R8, R9, R10, R11, or R12;

R5 is H, R51, R52, R53, R54, R55, -C(O)Rb, -C(O)NRcRc, —-S(O2)Ra, or
—S(O,)NRcRg;

each R51 is C1-C6 alkyl optionally substituted with one or more substituents
selected from the group consisting of: halo, ORd, SRk, C(O)ORc¢, C(O)NReRe, NReRe,
Rg, Rh, Ri, Rj;

C|nnoI|nyI
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from4 to 7 menber atons. Bridged or bicyclic
het erocycl oal kyl rings have from7 to 11 nenber atons.
WO p00g@#4187T N enbodi nents, heterocycl oal kyl is seET/D810681079517
In other enbodi nents, heterocycloal kyl is unsaturated
but not aronatic. Het er ocycl oal kyl i ncl udes
pyrrolidinyl, tetrahydrofuranyl, dihydrofuranyl,

pyr apph Rp tq%(}. p@@%l@hg)ptiongl}/yfép@ptégw #ily lone or more substituents
%@cfe@hﬁfﬂf Peireupy onsigiit hélg'd?B(Ji SIRX A ONOIRY, Y(D)NReRe, NReRe,
S %HIdln 1. % ﬁe&H I ny honopi peri di nyl’, _
é e Akh ARA 8 5 BHYnyI thlannrphollnyl azepi nyl ,
1, 3- diSGXQhﬁﬁydycllc]he'ﬁerdd:)@Poalkwloptidna4ly satbsﬂmmwith one or more C1-C3
i<g-oxathiolanyl, 1, 3-oxat hi anyl, 1, 3-dithianyl,
tidinyl, azabicylo[3.2.1]octyl,
az ab!R‘jﬁl inpBery] dptivoaly subatitated ewthalng. @B. nijre enlydtifuents selected from
tﬁ%@%@ﬁ\é?@%@oﬂk@l@%h& | Ra, B, @(B%F‘t J[N cRVETRER . . NReC(O)Rb,

he atom or at ons orma c

MRS PnGa. Wﬁéﬁéoﬁﬁﬁea”ﬁh%ﬁ@zlﬁ‘w@%nber atomis present in
a chaiss i@Rdn¥éyciy Iﬁbté}oéﬂyn%tlo@zﬂméuﬁﬁﬂh&f with 8ne blSmore substituents

Efpaf TGim the PP BB e e o o Sl b RO G ane

NReRe;chain or ring are not nmenber atons in the chain

or ri ly substituted" indicates that a
groupﬁ?sqs Cﬁ§g§953%f¥, al kenyl , al kynyl, aryl,

cycl &l dnglR6 @yen tvgbtkenyith thh eteget plohotalwhjdh, they are attached form
J]&fttﬁﬁ@@rr%nocﬁﬁé/ rirEh M YRR 4 fouf ﬁgmgér ﬁ%%hér@%%@dvﬁnb Ryptionally

one or more su stltuents as defined herein.
cogiaietane Godiliondl hetproporeticd MeBIPE" YPHARd iWhaTedhtals Mg optenally

slmw@trtm@mtatoamoatrﬁca@ Besktiten® JFRGREIfroAt B Ml bdhsRtifd B8 IT1-C3

| 4 f@ ﬁ#t shoul d be understood that the term

a@% 5 includes the inplicit provision that

such Wuulssm Catalkyhoft@nally subsittuteadivdid aniet dr mbre qmlbstrrmetrtseslelected
t d tdje

R PR cph ISR S bl BRE S8 ARG IS Ul U

( | e.Réoise Cﬁ’rfeﬁt Cwyh@ptl@]@&htsahﬁwgd withnerer o more Substltuents

delRRARITRE Al pSednbis@yy J?YhJI@QfFE@@@”ﬂ%ReC&QbB%| @Hd C1-C3
or elimnation). In certain enbodi ments, a singl e atom

b substituted with nmore than one substltuent as

| ong Res mebiedycliuRStiobyHda®il btiohAlyagbefitd@n cattwbid of Adore C1-C3
ﬁe_nitted val ence of the atom Suitable substituents
L defined herein for each
R10 is phenyl optionally substituted with one or more substituents selected from

the group consisting of: halo, CN, Ra, ORb, C(O)ORc, C(O)NReRe, NReRe, NRcC(O)RDb,
NRcS(0,)Ra, SRb, S(O2)Ra, and S(O2)NRcRc

R11 is heteroaryl optionally substituted with one or more substituents selected
from the group consisting of: halo, CN, Ra, ORb, C(O)ORc, C(O)NReRe, NReRe,
NRcC(O)Rb, NRcS(0O2)Ra, SRb, S(O2)Ra, and S(O2)NRcR;

R12 is -ORS8, -OR9, -OR10, -OR11, -SR7, -SR8, -SR9, -SR10, or SR11;

each Ra is independently C1-C6 alkyl or C1-C6 haloalkyl;

each Rb is independently H, C1-C6 alkyl or C1-C6 haloalkyl;

each Rc is independently H or C1-C6 alkyl;

where there are two Rc groups attached to a nitrogen;
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substituted or optionally substituted

group. "Pharmaceutically acceptable" refers to those
w@owponas, materials, conpositions, and dosageCT/Us1088/079517

which are, within the scope of sound nedical judgnent,

suitable for use in contact wth the tissues of human

beingg and animals w thout excessive toxicit

i rriat %WQFOUPS!&%éﬁnd&ﬂﬂn\bineﬁﬂCbﬂnS@@ﬁ@Itﬁ‘é@ttiﬁ)@mgér with the nitrogen

AGAE WHhathey W RiaRhé® AR BhiaraRN@bhddyblicShng! Rdving: from 5 to 7
Conpounds The invention is directed to c

BRIERR RIPYS EICFGR RRIGNG. ORGPAY) aiignate PTG Betercatom as a
pérape| atodl aR®NWYEihi saideirgr @aloplionaly substititedeggndeat ry more
LBy U1<ED o oy A ORATRR of Rt e R B e,
SR, 88(3?(291 Raindegpaad eBEOR) NR@QCE"(_yhOFi G1-ah hialnalbxger fromQo
’, Selishih P cmbA chany 7 5, 0 ¢ 3
R7, [Rath lRegrogps,ndepgndently ifrearh instanse.j tgkgq togggher witkgthe nitrogen
dten to Madbh ey are S#ShEP formE ANRERCmonRlyENc2)igahavity froph @ to 7
rﬁ %’%wggﬁ\ﬁ%?&%@HZH%?’E)%p%'yEMr% h%%ééi}{onal heteroatom as a
member atom and wherein said ring is optionally substituted with one or more
substituents selected from the group consisting of: C1-C3 alkyl, ORd, and NRfRf;

each Rfis independently H or C1-C3 alkyl.

each Rg is C3-C6 cycloalkyl optionally substituted with one or more substituents
selected from the group consisting of: halo, ORd, SRd, C(O)ORc¢, C(O)NReRe, NReRe,
and C1-C3 alkyl;

each Rh is monocyclic heterocycloalkyl optionally substituted with one or more C1-
C3 alkyl;

each Ri is phenyl optionally substituted with one or more substituents selected
from the group consisting of: halo, -CN, C1-C3 alkyl, C1-C3 haloalkyl, ORd, and NReRe;

each Rj is monocyclic heteroaryl optionally substituted with one or more
substituents selected from the group consisting of: halo, -CN, C1-C3 alkyl, C1-C3
haloalkyl, ORd, and NReRe; and

each Rk is independently H, C1-C3 alkyl, C1-C3 haloalkyl, or benzyl optionally
substituted with one or more substituents selected from the group consisting of: halo, -CN,
C1-C3 alkyl, C1-C3 haloalkyl, ORd, and NReRe;

or a pharmaceutically acceptable salt thereof.

The meaning of any functional group or substituent thereon at any one occurrence
in Formula |, or any subformula thereof, is independent of its meaning, or any other
functional group's or substituent's meaning, at any other occurrence, unless stated

otherwise.

The compounds according to Formula | may contain one or more asymmetric
centers (also referred to as a chiral center) and may, therefore, exist as individual

enantiomers, diastereomers, or other stereoisomeric forms, or as mixtures thereof. Chiral
8
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selected fromthe group consisting of: halo, ORd, SRk,

C(O ORc, C(O NReRe, NReRe, Rg, Rh, Ri, R ;each R52 is
w@3n0e049ayt| oal kyl optionally substituted w th PEEUS2008/079517

nore substituents selected fromthe group consisting

of : halo, ORd, SRd, C(O ORc, C(O NReRe, NReRe, Ci1-C3

al kyl, and C1-C3 hal oal kyl; R53 is nonocyclic

Jeatees: GGt P ahite) careph Rt Mpy AlAFShY prigset inmi tshbgitenbpuch as an

ﬁrogér %eaé iﬁﬁIsteré%'zﬂemgtrpBﬁ@xh.racpeémag@ééew PURBAMUB YL &G any

e supstituents sel ect fromthe
%‘8W§%aétsfrHﬁ“r8f lugfcates %éﬁ'” RS, "URBPECHE NngPiEEded to

%%@ass%%@)&&méﬂ%ﬂ(%%msﬁﬂbmoﬁ( m)sRaodes accordlng to
) nDnOC et er Oa%% u t ona
t

JUBGPT R AP RReoMen B oL CeBb Iy et ap druy® mixures
anlaomnn’ﬂdmealyremughedomgtu@s; oigsehantivaledgally Ohte iClivi@al ateteplspmers.

Cl- qnﬁﬁé&%@gtﬁ%loﬁgr%q'ofQ%@mb‘gﬁﬁ%ccmmﬁ% E'grn@-l wh|9r{ contain one

R52; taken together w't nit g(
AHHE ﬁW”\m‘Pt%CQ’l’é@yﬂ@a{rt@ ra%‘t"&@ﬁ%m"@% knowa tqthgsepgkilled in the art.

FBP QGBI ] §udg| r@gollhl@Wdt?&/ bé lglﬂﬂrléd toQtt A) 'E?'Tgﬁfatlérfjgf?lasteremsomenc
erein said ri i ona contai.ns one a i onal
SR o ARl P AR o ) ANCoHRETE Rt qvihy A argoisomer-
spptlfic)ﬂaabéryt fou bsdndlel by dnasintdiic oRigath drpedicBar) St () be rfas-liquid or
I%@ rrgat%’ré)@twr\]%# rglue%]\f%@ﬁéﬁtfbp&a%{ eoﬁééle]%lrgl Mppbrt such as
@isvbg\tlthtamcwdd whitah ligamd coin ﬂ?@rpeessmtes@flatqllve'alt@lvgeﬂ eldteatttilled artisan
il %%ﬂéagteQﬁQtu\Phé?Q@t% §<§élr@9 s?gremMeQ’ls %%ﬁ%%o %R@r’ chemical

cycl oal , : S -C6 cycl oal
%‘ﬁiyl erf%ﬂel%f ”S%‘E%’?ﬁ“ﬁ@ @ESPCW'U(%S @ﬁ’ﬁé”?ﬁd %ﬁ%’% & YBRe %t%'ﬁtr%qu'red to

Iib@l‘a%?fh@ddécsrrém’fdrrlﬁe @feﬂkéﬁvé]@l’lﬁje&h(t @@ré@fsorﬂéﬁd May GRGynBElzed by
al\sl5mmetr|c syntﬁ33|s u3|Xg bptlcalij ac%ve reagents sub%/tra’tes catalysts or solvents, or
by converting one enantiomer to the other by asymmetric transformation.

The compounds according to Formula | may also contain double bonds or other
centers of geometric asymmetry. Where the stereochemistry of a center of geometric
asymmetry present in Formula |, or in any chemical structure illustrated herein, is not
specified, the structure is intended to encompass the trans (E) geometric isomer, the cis
(Z) geometric isomer, and all mixtures thereof. Likewise, all tautomeric forms are also
included in Formula | whether such tautomers exist in equilibrium or predominately in one
form.

In certain embodiments, compounds according to Formula | may contain an acidic
functional group and are therefore capable of forming pharmaceutically-acceptable base
addition salts by treatment with a suitable base. In certain other embodiments,
compounds according to Formula | may contain a basic functional group and are therefore
capable of forming pharmaceutically-acceptable acid addition salts by treatment with a
suitable acid. Thus, the skilled artisan will appreciate that pharmaceutically-acceptable
salts of the compounds according to Formula | may be prepared. Indeed, in certain
embodiments of the invention, pharmaceutically-acceptable salts of the compounds
according to Formula | may be preferred over the respective free base or free acid

because such salts impart greater stability or solubility to the molecule thereby fagilitating
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RO nonocyclic heterocycl oal kyl optionally substituted
with one or nore C1-C3 alkyl; R10 is phenyl optionally
waeamghidist ed with one or nore substituents sel BCT/E82008/079517

fromthe group consisting of: halo, CN Ra, ORb,

O ORe, (O NReRe, NReRe, NRcC(O Rb, NRcS(C2) Ra, SR,
S(2)Ra, and S(C2)NRcRc R1 1 is heteroaryl optionally
femsation uinted anfesage fermar  Aerasdiraisihet inueittion sig| Wigherd directed to

h%ﬂﬂédéhfﬂ:a%—ﬁ sHRp@eRShEd btk &mpolAdLaccEdin R@Fo%
O NReRe, NReRe,
s(

egl WR@ arpgai@hgélIy:@p@tabl@%ts" r?jp@ tg sal’ts that
re@lthHb, desiidd, bioloRBal adiR®y of ML bjedtr cOMPouhd &aL kxtReit insinimal

k al pal kyl.:
RS R e SERbeter efpordy Kot el e BRioinif ifts ey be
eededRen isu | tudegp el dinall isoletior aﬁll -rOBfictiky | of t eqoepbbiet, eor by
é‘bgra{emegﬁmgrt |f| E&ﬁéb%ﬁdﬁ QtSG\’reré' atcrdocgeﬁrée %Egglfoﬁﬁ with a swtable

roups, I nd ntly i each instance, toget h
%Sﬁﬁr@% r‘?ﬁpﬁﬁtb@@n atomto which they are attached form

a SatBéE:éﬂS@Qi)f m@m@@%éﬁildl Gsd Ih%ﬁbdhﬁ%é‘ iy2) Sfaft@dtmtl% &&n%uﬁm%rmula
reln sal ri..n 0 contalns. o
B g eLn, Sal g, g L onal LY Cont B s Sl cpptatic sas

caaiirdtiude agidios baget adahiah kyttssubsti tuted with one or rmre

?ﬁbsctﬁ! ;gr]%Erﬁ%c,seu?ﬁ%lg? gé{%gtaw 9 tal?jgltlgﬁ 8%[2;73%%%% d%g ?n of a

. each I'sin
dampoandCy¥ fermicia (Iavith @lsutablémbrgahikpr oroesic IaCIRésuCB as hydrobromlc

Hy@g)%ﬁ’l@m%ﬁ‘ﬁdnﬁ rHrlc %o%oﬁ& l%\ﬁ!:oml%'lé%: FornR, a&ﬁl'i:hprgﬁonlc

groups, i nd epen ent I n each I nst ance, ta en tO ether
finenc, eiis, fertavo fstc, é’?@%ﬂ'q §2ligMlicc pluiamsie agnartigt p %r?@asq'fewﬁ]
RnS@ediiiRhRIMBPENSY FriE eEHaﬂ@sdﬁaMd: mﬂpmthgxaﬁ&uﬁ&u&ma‘@er

%88%"%%3[“3 n sEu d rll ng 0 t| on % E?% alns
HerEPBRrghrgy): pogt AhalEt an organic
bk, ta g ths salpyhicmialusyallg uﬁositedfut edmpid by aystallsatioroare
filtration. A pharmaceutically acceptable acid addition salt of a compound of formula (1)
can comprise or be for example a hydrobromide, hydrochloride, sulfate, nitrate,
phosphate, succinate, maleate, formate, acetate, propionate, fumarate, citrate, tartrate,
lactate, benzoate, salicylate, glutamate, aspartate, p-toluenesulfonate, benzenesulfonate,
methanesulfonate, ethanesulfonate, naphthalenesulfonate (e.g. 2- naphthalenesulfonate)
or hexanoate salt.

A pharmaceutically acceptable base addition salt can be formed by reaction of a
compound of formula (1) with a suitable inorganic or organic base (e.g. triethylamine,
ethanolamine, triethanolamine, choline, arginine, lysine or histidine), optionally in a
suitable solvent such as an organic solvent, to give the base addition salt which is usually
isolated for example by crystallisation and filtration.

Other suitable pharmaceutically acceptable salts include pharmaceutically
acceptable metal salts, for example pharmaceutically acceptable alkali-metal or alkaline-
earth-metal salts such as sodium, potassium, calcium or magnesium salts; in particular
pharmaceutically acceptable metal salts of one or more carboxylic acid moieties that may

be present in the the compound of formula (I).
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substituents selected fromthe group consisting of:
Cl-C3 al kyl, ORd, and NRfRf; each Rf is independently

wWoh@p/o@1sT3 al kyl . each Rg is C3-C6 cycl oal kyl PCT/US2008/079517

optionally substituted with one or nore substituents

selected fromthe group consisting of: halo, ORd, SRd,
C(O ORc, C(O) NReRe, NReRe, and Cl1-C3 al kyl; each Rh is
rmnoé%ﬂac?rm@nw @r@raéetgi@ﬁltyaﬁcrésnta%'éalﬁn%g |oya|%t9®§mayth9tt@ad for

& inBleGR the®oldiBh 8f CohpoliddsPdi i inve@@6h) aR aleSin@iRIAithin the scope
Q tlonall%/ substltuted with one or npre substituents
r

L NiLBYEYORr om t he group consisting of: halo, -CN,

Cl-C¥ héhrk/Ehthﬂ@idL%S Rethia ats kydpe aﬂ}BdsswaéldtoIWeRetrlc%aG o
er.oat t i onal s mﬁltuted W th
r

t
WD P Lottt I8N Ve <BRPRERE S iR or oup
consisting of: halo, -CN, Cl1-C3 al kyI Cl-C3
hal oalkyl a a
mde%\engentl m ﬁl‘% @ﬁ n]%gré% ést al Ig\%nf(()q means both the
JeERYNdsoRacPrisg 'IOyF@{H‘U@t ! @fu%/ﬁ“ﬁ Wafrﬁa@HécaﬂY'aﬁﬁ?P@b'e salts thereof.
'ﬁiébfé%t"éeéﬁn%oﬁﬁdj e tigsl idveatmnt fwscgb%ré?ﬁ&%lrﬁbhd@ef@fs to both a

RptsRind SporgingiiS F bt and P i g palascesinnt salBe cof

The nmeatns Bglicobtat \compowtdsosfathe gnuplorocars et iirt dgdtalline, semi-

Ctsry(l}s.b{”?n%n r]%t rﬁﬁéh&gefo%:sc%r rv? Iccisn en{%?ﬂé (?of 'Th%rskﬁlng artlsan will

ornu reof S meani ng
apniecethibat fharmsadeoiiclly- g¢®m@bb solvateg loba corpaund of tireamMen@on may

(oA AR s&gé‘rﬁ' Hof‘e'&ﬁl@s a%ﬂh(ﬁﬁﬁbr&%@‘n‘%jth@%glﬁf W8 &tructf}® during

conpounds according to Fornula | may contain one or
GRsttalizaigmeRlyates I@@htnéqalge pales 8 F@Taél‘”?% splyents ¢f reikiureg| thereof.

16 @B8i8d. t@%l\,‘éﬁb’contdhebﬁiu@h Solva¥d &Jn \ﬂa‘iy inM8épohe8IRl environment and
enant i oner dlaﬁ oner s

t
(PR HerSBT 2k o Lo s esphoe o ey SRPEPST MEclspanctng on
relativeet undditylzod temmnmurermy al so be present in a

SUbStéoR}d%Qtwl’?‘eV&n Wierd the solvent that is incorporated into the solid-state
structure are typically referred to as "hydrates." Solvates wherein more than one solvent
is incorporated into the solid-state structure are typically referred to as “mixed solvates”.
Solvates include “stoichiometric solvates” as well as compositions containing variable
amounts of solvent (referred to as “non-stoichiometric solvates”). Stoichiometric solvates
wherein water is the solvent that is incorporated into the solid-state structure are typically
referred to as "stoichiometric hydrates”, and non-stoichiometric solvates wherein water is
the solvent that is incorporated into the solid-state structure are typically referred to as
"non-stoichiometric hydrates”. The invention includes both stoichiometric and non-
stoichiometric solvates.

In addition, crystalline forms of a compound of the invention, including solvates
thereof, may contain solvent molecules, which are not incorporated into the solid-state
structure. For example, solvent molecules may become trapped in the crystals upon
isolation. In addition, solvent molecules may be retained on the surface of the crystals.
The invention includes such forms.

The skilled artisan will further appreciate that compounds of the invention,
including solvates thereof, may exhibit polymorphism (i.e. the capacity to occur in different

crystalline packing arrangements). These different crystalline forms are typically known
11
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al kyl group. \Where the stereochem stry of a chiral
center present in Fornmula |, or in any chem cal

W@ 200004us2 il lustrated herein, is not specifi eBICT/H82008/079517
structure is intended to enconpass any stereoi soner
and all mxtures thereof. Thus, conpounds according to
Formula | containing one or nore chiral center may be
ags dalymernhacertne invertiqiy ivgludesnahsydneelyreeiphsy Ealymernag have the

JHnet tHeRisal Qbmﬁ&ltﬁiﬂaﬂ}t'dﬁ@?ﬁh ®abing, @ébﬁein@ﬂ' éﬂaﬂgé\hent and other
st ereoi soners. | ndividual stereolsoners

deselive Repreeiersy ihn svptalipe SR steai ﬁo'éi'ﬁ‘QrpB? Wﬁ'iegg © may have

cm’ﬁarmhys@l ﬁl@ﬁérﬂés my ab%hﬁp%s oénstgl H@wnﬁeé ldefd)ﬁn&nlwmtdbmty and
uch eg,rgd )l<lt i on

(}ﬁsas)s)ﬁjg%n Brgp?rF %Sd owmczrprls ty/p|8@ll?/feé( rlﬁg%grﬁht [R"spectra -ray powder
diffrastioe rratierseneiiclc meg lbesysed dorpbentiéisation. (ﬁotymorphs may also exhibit

SRS Mahd pm(n%) I@%h%ﬁéﬁ%'%@d &Rk ARt ““Fhé‘ skilled artisan will

stere0|so rspec I C reagent for exa nF enzamati C
apRregiatq et @tﬁere@a@@tyrr@rph%max( by msgdugad- for qwarap'ér by jcjanging or

SlISORP QD FRIN icBnditiohBI dradea§dns, Olﬁdéﬂelﬂt maﬁl tI@é(%Bﬁh&mdl For
I ral.

on a chiral port such as silic

SPgRaCHP T RS IAT eSS o Ve Rl M fepan eodttton o
diffdrént @alyaiotdhs amn wddiionapps paljradmph titgtspehtaneouslyeotesi toeshother
%v?,{cﬁ&] L‘T‘r}d@‘f% r{aﬁ] SRBYEL ted into another chemcal entity

para i*on procedures descri bed above, a
Rwematmeeﬁmnb@meqtm red to liberate the desired form
Al tenngtd vebosimsReci fic stereoi somers may be
synthesi zed by asymmetric synthesis using optically
acti \fe'SPB%‘g’éHi'%OhegﬂU%ftpb’ﬁqyés catal ysts or solvents, or

by cavieCFi, MgloPOEFS AN IR falkly O mokooN €0, MYor N(CHs),;
asyrrrretqlzc transformati on. The conpounds according to
For mii'a ' r%é al so contai n doubl e bonds or ot her
centalscmﬂor@eymetri c asynmetry. Were the

ster y of a center of geonetric asynmetry
presgﬁlﬁpﬁ{@ é%ernhul al, or in any chem cal structure

i |l ugtie & ed herein, |s not specified, the structure is

i nt erwd@@l;ﬂ @3 §m9|0m@s§|sthﬁdbﬁew %ﬂﬁyr(@ v@%@émhrelpﬁem QRFBShenyl or
the cis ric isone m xt ur es

t her &¥fdY mﬁkgwét@musﬁdl byrQQta%r@zM? PBsr el Nl so
I ncl wR¥ashydiodedronaia ¢e wk@tdi@r such tautoners exist in

equi Id'Gblrhuc{%gen&)quo& Etel y in one

In another embodiment:

A is phenyl;

R1 is CF3, halo, OCF3, CN, OC4-Cg alkyl, or morpholino;
nis 1, or2;

B is cyclohexyl;

R4 is hydrogen;

Zis O;

Y is methyl;

R5 is hydrogen; and

R6 is methyl.

12
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form In certain enbodi nents, conpounds according to

Formula | may contain an acidic functional group and
wW@e@Inkmasef ore capabl e of formng PCT/US2008/079517

pharmaceuti cal | y-accept abl e base addition salts by

treatment with a suitable base. In certain other

enbodi nents, conpounds according to Fornmula | na

Ientia pxanpleseeficempeiies obtha lPrageaiupyeaten ia@@ietth@f@ow%@
&samqbl(@emmaﬁm%%m@pmynnC@ytrlaﬁ.alimaﬁh%w ghl e acid

ition trrent vvlthaswtable aci d.

(#‘ﬁu%romﬁwéﬁr&?w'l%%hy&wq LEREFEPPOXFIN%ci at e t hat
mﬂqa{[memylamaiob E-p&@r@ﬂi—ﬂ)BEHQﬂ'léznsalyt]émmf)} fH@- conpounds

d. | ndeed, i
R A Bal iRy or PR S pBiERGE °¢- ! ndeed I
gihdf[Admethyamaio)-§-( o418, Eetrlsahﬂwllerfmnphy {onpounds
(ﬂﬁlﬁ%%{ﬁgléﬁh%nﬁ}?ﬁdgﬂ%}@yéloh%?é( heRErbREST @é red over the

res ree acl d because such salts
Q’ﬁﬂrﬂf‘t["' s Edimethyiethybphany -6 dmetgirmiio)-! Syp-fiazin-Reylampinekciilie-

(Erlﬂ@ér@hh)éthﬁxlﬁ&iehylR@éthyl}%mr%%érﬁaxdnﬂ@& a dosage form
further dlrec to

Gl B inen e kpeBRenbts Sar et ok unas
(ftmoabmﬁemgl)ﬁmnﬂmdmyl}aycldh@xmlmeakbh&mﬁdm the ter msal s
G S BB R BT BT e 2B SRy M The
(trub@remtethabnmowhmﬂwﬂdyMK@epanbpmmm undesi r ed
Jlé»f( k{QQh@ﬁ%I“éﬁﬂkno?%f[@%éh IJJ‘F@%phenyl] 1,3,5-triazin-2-ylyamino)-N-({2-

E armaceut 1 cal acceptabl € salt's may be prepared in
[ T'ffl&QrQﬂnlﬂthyH@XM]FPT@”Y'}’P\%WVUC%%‘PW?%n and purification of

di2-{[6 QRBOYBRhnoP6-(BpyrRmiyBI12d, &Erbézh@aﬁ]bmﬁ@% Wae-puri fied

th
@u@ounShybgéy'éDWV'&*&%v%Cwi%éaﬁce$>Pgsam@%cgru;newof thei r
g4-gni(maihylasino)-6-[4vgdi Loranesthyt plrerg/8d 11 355-okazini2eyla oo Ok
ticall
R e e
THrimethylandeo ) dd(ab-bfl{Base addition salts. A
PRSI bRAdHeYy mﬁ&ﬁﬁfaﬁmo?caﬂfdngﬂn@e@héxly%mﬁau 3, Qiﬁﬂazp@-

Pormsd by reactlon of”a conpound of fornula (I ) W
WREMZ8I9381% nor gani ¢ or organic acid (such as

fpdrebiyRiG)-6-({cis-4-[({{4-(methyloxy)-2-
(trifluoromethyl)phenylmethyl}amino)carbonyl]cyclohexyllamino)-1,3,5-triazin-2-yl]benzoic
acid;
cis-4-({4-(methylamino)-6-[4-(trifluoromethyl)phenyl]-1,3,5-triazin-2-yl}amino)-N-{[4-
(methyloxy)-2-(trifluoromethyl)phenyllmethyl}cyclohexanecarboxamide;
cis-4-{[4-(methylamino)-6-(3-pyridinyl)-1,3,5-triazin-2-ylJamino}-N-{[4-(methyloxy)-2-
(trifluoromethyl)phenylimethyl}cyclohexanecarboxamide;
cis-4-({4-(methylamino)-6-[4-(methylsulfonyl)phenyl]-1,3,5-triazin-2-yl}amino)-N-{[4-
(methyloxy)-2-(trifluoromethyl)phenyllmethyl}cyclohexanecarboxamide;
3-[4-(methylamino)-6-({cis-4-[({[4-(trifluoromethyl)-3-
pyridinyllmethyl}amino)carbonyl]cyclohexyllamino)-1,3,5-triazin-2-yl]benzoic acid;
cis-4-({4-(methylamino)-6-[4-(trifluoromethyl)phenyl]-1,3,5-triazin-2-yl}amino)-N-{[4-

(trifluoromethyl)-3-pyridinylJmethyl}cyclohexanecarboxamide;
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hydrochl oric, sulfuric, nitric, phosphoric, succinic,
mal eic, formc, acetic, propionic, fumaric, citric,
W@ 2000/449187 | actic, benzoic, salicylic, glutanaPCl/US2008/079517
aspartic, p-toluenesul fonic, benzenesul fonic,
met hanesul foni ¢, et hanesul foni c, naphthal enesul fonic
such as 2- nap hthalenesulfonlc or hexanoi ¢ acid),

c‘cﬁaﬁ{[6ﬁrapﬂhylamm036é$;pyrmya 1sbp-rerin-2eyilemingk N - @frf@al@n@thyl) -3-
;?ﬂhMﬁ]’r‘rﬁethﬂ}@yc%h\é%rfeh&'bﬁ?drﬁld%’m' ch i : ]lgsual ly. I sol at ed

or exa a atl on an
G G ReTy o) 5 L Ee PR e Rt o6 A 2y N(4-
(&mn@gmemy% pfé/ﬂd|ﬁyl]n&tf(y|}¢ycﬂ)aﬁxmm}bd))&mdﬁ be for exanple

I m.ae n|t

P 2RO BB WER PR b e By & faminol-o-
(pretplaorrat)d,3.5- tmaln-dﬂé]bermotcraatde tartrate, |actate,
J?@Ng(?acth%ro 5%#/&@5‘1@4}/9 % nesufn%thx%m t63(§3 %yrldlnyl -1,3,5-triazin-2-

uenesul fonat e ate
WEWWQ}%Q'Q'P%W@OX@PH%%UI f onat e,

J‘@N{ﬂfﬁ@r@ﬂ@)&ﬁtﬁ@)@ﬁﬁrﬁﬂ -5 @neihyl- ?3 fmlam b@i}%?gglh/f{ggat e) or
xXxanoa arlr ceutl accep a e ase
PP ra e B TR et ased oo or b commaund
cﬂé 4-{[ormatthyé6{(4-mettiyt-h-ppesiiny b |3e5-rinan-gatjarainoy-NgRgani ¢
F%ﬁg ﬂ&;gth |)phtern'¥]|grﬂie*ﬂ>yﬁ%{£‘|Jﬂn%xane‘c'a"r%”%n%% ne,

arginine, 'l ysine or
dn-4{{H-aneiey)-S-[epenyimethylyaniinel4, SﬁzirraaMZell}smln@éNt{[Zsuch as

(ﬁmu&%%m&/ﬁpr%ﬂ% Iﬁ?‘é?ﬁyl}c?o@oh%ké/r%c&r‘%@xm& add| tion salt

| S USua 1 SO for exanp
%%%f‘ﬁmqthyévﬁt{ﬁ%meﬁwxwpwhy'iaéﬁ'nqiﬁ 3. Pifgin- ?smaﬂm] -BH[2-
(ﬂhaéreﬁh@mw)mféawmbtm@@mham@cmbieﬁn.wcl ude

I f I
SrE SRy Ry s driah o B eatie Tt Rz 2™ ©
(alflkabmamgla;mehyl]mmm@bycskziiekmesamhxaamdesod| um potassi um
Sps Tt s TPPRERANTLES Sehea By BRI o o ore
(tf@P@QW?IW&D@CN'WW'}GYQ'@@XQWﬁ@rbﬁWﬂl@fé present in the

&ﬁ@[(@%mﬂweﬁﬁxl Q%HHAZ% 5. wa,ﬁ#}&]q\v _(pon- phar maceut i cal | y
pt abl e ates be used, for

(EBE'H?FB'I“STWWPHE]W%’M'}QY(Q'%\%X%TGC%@W&%TU s of the
N-NZ @rtfidhiephang)nadtiey (]l 33gd-He edll-avhdihflarhiRe)- £ 8,6@azH-2-t hi s

Jl]gr\r/]%rgiclygghexanecarboxamide;
cis-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-ylJamino}-N-{[2-
(trifluoromethyl)phenyl]methyl}cyclohexanecarboxamide;
cis-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-ylJamino}-N-({2-
[(trifluoromethyl)oxy]lphenylmethyl)cyclohexanecarboxamide;
cis-N-{[4-chloro-2-(trifluoromethyl)phenyl]methyl}-3-{[4-methyl-6-(methylamino)-1,3,5-
triazin-2-yllamino}cyclohexanecarboxamide;
(cis)-N-({2-chloro-4-[(methylsulfonyl)amino]phenyl}methyl)-3-{[4-methyl-6-(methylamino)-
1,3,5-triazin-2-ylJamino}cyclohexanecarboxamide;
(cis)-N-{[2-chloro-4-(dimethylamino)phenyllmethyl}-3-{[4-methyl-6-(methylamino)-1,3,5-
triazin-2-yllamino}cyclohexanecarboxamide;
(cis)-N-[(2-chloro-4-cyanophenyl)methyl]-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-
yllamino}cyclohexanecarboxamide;
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W@ 2000949057 t he conpounds of forrmula (I).

The invention includes within its scope all possible
stoi chionetric and nonstoi chionetric forns of the

the term "conmpounds of the invention” nmeans both the
conmpounds according to Formula | and the
phar maceutical | y-acceptable salts thereof. The term'

(éléhﬁdﬁar?dj|0m-41(*r{éteitrﬁ%<é15tw)@henyﬂmgﬂaylﬁéﬁ[éawhsr\@r(éﬁeﬂwbﬁﬁw0 -1, 3 o-
tr.ﬂ.@z§|]5rmn&ey<{bh@xﬁéea@y%.§&gor di n?tto IFor {nﬁl a l agd
rna utli ca e a a n e
(e RIS UREGY oS 3 oy et Ll A st eromethit-4-
;ﬁyﬁysylprhétrhw}eyclmmr@barsb@lnh.der:e and Ialnror photjs forms, as
e rt.l
Sk aB M ater Mk PR E R L SO A 2 23R Lt e
(tri‘flueromet’rmk)mledylbfﬁeﬂmﬂeyqlcmﬁemelc@nbomydebe f ormed wherein
{
(%:91—&-@@34 ﬂ%r&&%hﬂ% %@th Qﬁ%%?%% tﬁé’zui ?Warh F% {[%oI vat es

tate structure UI' ng crystallr zat

(Hﬂyorpﬁ‘@tﬁ‘w@'%mhﬂpycﬂ%\‘?éﬂlﬁéé@gxwﬁwents or mxtures
(ERPs- q?m -cydmopiethy 6 Qmethl/BRirdPH %{%ﬂﬁrlaﬁiﬁmtyﬁé}hm@{ Nsngh
vat e an v inr onse to environnent and upon
EflyrameyienilenieyReRaIeS B AR ace anot her
(8/9)-4- MM edtvB B- (meimeladrepemdlsntgaz)mzwqdaraho}\//et{[hum dity and
[ [ is the sol vent
ir%n?rgm%{hyl Corggre;{l@e}g}? Ilc\)Ma%r}% Qrbg\@ﬂ de

nto state structure
cig-&{ [yt b(pethgminog d, 3toetriazin-2tyWlemiatleN-({2- Sol vat es

[W\ﬁbﬁdn‘btﬁ%ﬁfy]ﬁ%ﬂﬂ{rﬁ&ﬁylﬁ%l&%&&néc§rbbm5§’0rat ed into the

olid-state Structure are i cal %referredto as
g

oisVst@d- @@n'Qfﬁ@f@@v")m%v/'b"ai[é@ei%ﬁﬁ@ ylamgior hs SriEe#n-¢-
yHamndicgsiohexandldox@sigeonposi ti ons cont ai ni ng vari abl e

R e T e A kRS
ttidnain- 2+yl]emn$|nd)}cjzdlmiﬁexznr&caarboxyfrrp)dnar ated into the solid-state

‘}2%75 g’[ﬁtn‘rértr%n 8 ér%gﬁﬁﬁﬁelnﬁ]%b % o G588 ?‘;vﬂar’hﬂ Cf/% ( oSt i chi ometric

at es ol chionetric s es wherein
[wtt@romeﬁ,hyﬂ)ﬁ@]@tﬂnvlkmthylhmlofles(anqﬂ:@mowldeed into the

(Pkladrashah 0. SlidiG a0 2 £ pinoBl adcphegs.ed to as
non-stoi chi onetric dr at es” e |nven i on incl udes

(H@PWO@?WM%W@%‘W&C CKBIRSREPERMI et r i C
trans-4-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-yllamino}-N-({2-

[(trifluoromethyl)oxy]phenylmethyl)cyclohexanecarboxamide;
cis-4-{methyl[4-methyl-6-(methylamino)-1,3,5-triazin-2-yllamino}-N-{[2-
(trifluoromethyl)phenylmethyl}cyclohexanecarboxamide;
cis-4-{methyl[4-methyl-6-(methylamino)-1,3,5-triazin-2-ylJamino}-N-({2-
[(trifluoromethyl)oxy]lphenylimethyl)cyclohexanecarboxamide;
cis-N-[(2,4-dichlorophenyl)methyl]-4-{methyl[4-methyl-6-(methylamino)-1,3,5-triazin-2-
yllamino}cyclohexanecarboxamide;
cis-N-{[4-chloro-2-(trifluoromethyl)phenyl]methyl}-4-{methyl[4-methyl-6-(methylamino)-
1,3,5-triazin-2-ylJamino}cyclohexanecarboxamide;
trans-4-{[4-(methylamino)-6-phenyl-1,3,5-triazin-2-yllamino}-N-{[2-
(trifluoromethyl)phenylmethyl}cyclohexanecarboxamide;
trans-4-{[4-(methylamino)-6-phenyl-1,3,5-triazin-2-ylJamino}-N-({2-
[(trifluoromethyl)oxy]lphenyl}methyl)cyclohexanecarboxamide

15

As usSePCTIE8 1081079517



10

15

20

25

30

35

solvates. In addition, crystalline fornms of a conpound

of the invention, including solvates thereof, nmay
wa@omwvainssol vent nol ecul es, which are not i ncoP@DDS10081079517

into the solid-state structure. For exanple, solvent

nol ecul es may becone trapped in the crystals upon

isolation. In addition, solvent nolecul es may be

tragsAl-ite frdishlotapberyime iy -4 di4-(Meéh vianyra) Rt rhensited, bigainta- on

yugmngggao@é*gnegamo@m,dghe skilled artisan will furt her
at. conpounds o i nvention,

%’ I\gﬁl ate ) é %]
s ‘e§h'?rﬁ'e2r'@6‘F°r°PP&§“yQ9&ﬁnb'ﬂr96t YO ﬁtf“é'ﬁW‘P' 'ph?fwé 3,5-
tﬂ@z{]}ﬂmyl]amlhé}cmiéﬁaneﬂardb)fafnﬁdé?nt crystal |l i ne packi ng
ar s The stalli rnse are
R bRl R S o his TR rio S B RE 2 h P lles
(HlflUorsmeﬂnylmeyﬂbmmpymeym@hsxmw t he sams cheni cal

f E)
GOARASH I Uheblflanfic ol BRC KRR MEATREMER ¢ the
[eﬂfy@foamqthyﬁexxémhenﬂ}rgthll@yclqﬂf@mmar@%am'ti‘her efore, may
danegdi- alérﬂérsmenmwﬁh;ﬂ]m {rﬁét@gﬂllaf(ﬁie%IaWG%eﬁiM@% triazin-2-

ar dness, formability, stability, and

X ?@5‘8?‘{{1‘8'9%35‘?"8 ?'T“@E Pol ynor phs typical ly exhibit
ad-Nf{@raditro- IZJerﬂlpﬁ@”haétayl)i)hdny}iﬂfe&wl}ﬂqm&iyl[d(rﬁéth;&mhlho)iﬁ phenyl-

i dentification.
ﬁ?%ttr?azﬂ%%lw r%}c 03%3 |a[§8%3519(¥ef erent nmelting points,
3ndd- UmthﬂWIbe) @Q@Qﬁyfbﬁ Sitdeamt-2-ylilareiedtdn{2-The skill ed

(ﬁﬁlhbr%ﬁ\@th%éﬂen?%ﬂ%@}b%cﬁmekm*car@bid‘n%@nt pol ynor phs may
or exa n or adjusting the
G AR R A Ml Tk PR e S
gmmammw p@ﬁﬁnﬁ&twl)cydww@rsecbmokm@r ature,

L T SR

Wpaitbpyeloheskbyedadioxanidet o anot her pol ynor ph under
/g-ﬁ%%:@:o% fﬁ%&F&n?&l’é/ﬁgﬁ&M]rﬂ?tﬁ?l&@ ny?tﬁﬂfgﬁ%b)l}?%hﬁ'qo 1,38 iazin-
2-ylJamino}cyclohexanecarboxamide;
cis-N-[(2,4-dichlorophenyl)methyl]-4-{[4-(methylamino)-6-phenyl-1,3,5-triazin-2-
yllamino}cyclohexanecarboxamide ;
4-{[({cis-4-[(4-(methylthio)-6-{[(2R)-2-phenylpropyllamino}-1,3,5-triazin-2-
yhamino]cyclohexyl}carbonyl)amino]methyl}benzoic acid;
cis-N-({4-bromo-2-[(trifluoromethyl)oxylphenyl}methyl)-3-{[4-methyl-6-(methylamino)-
1,3,5-triazin-2-ylJamino}cyclohexanecarboxamide;
cis-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-ylJamino}-N-({4-(4-morpholinyl)-2-
[(trifluoromethyl)oxy]lphenylmethyl)cyclohexanecarboxamide;
cis-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-yllamino}-N-({4-(1-piperidinyl)-2-
[(trifluoromethyl)oxy]lphenylmethyl)cyclohexanecarboxamide;
cis-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-yllamino}-N-({4-(1-pyrrolidinyl)-2-
[(trifluoromethyl)oxylphenylimethyl)cyclohexanecarboxamide;
cis-N-{[2-chloro-4-(1-piperidinyl)phenylmethyl}-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-
2-ylJlamino}cyclohexanecarboxamide;
(cis)-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-ylJamino}-N-{[4-(methyloxy)-2-
(trifluoromethyl)phenylimethyl}cyclohexanecarboxamide;
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R1is CF3, halo, OCF3, CN, (d-C 6 al kyl, norpholino,
C2H, or N(CH3)2; nis 1, 2, or 3 ; B is cyclohexyl;

W@RAwP4d1ytrogen; Zis O Y is Cl- C3 al kyl, pheeiU$2008/079517

t hi ophenyl, or pyridyl; wherein the phenyl, thiophenyl
or pyridyl may be substituted by -CO2H, SO2Me, CF3,
halo, or CN; R5 is hydrogen or C1 - C6 alkyl; and R6
(cig) N;iHrf@g@r? grflugromethytisheayikpethyl}-gril4mesthef- (@ﬁtﬁ\a@m*r@hﬂ :3,5-
tﬁailrﬁzm]‘é?ﬁkf&}cyo%h%xén%c%gxanlﬂ@é QndOCF3, CN, OG-C 6

Bis cyclohex%ﬁ;135

e EuRem T Shephergengh Al mabteciayiiey

tamh RGl1arsinsieydntexdresbbieniexanpl es of conpounds of the
present invention include the follow ng:
c/s-4-{[4-(met hyl am no)-6-(3-pyridinyl)-1,3,5-triazin-
Comgpgund Preparatipn { [ 2-

L S | IO

qyntﬁpseSL/SU{tP@e synthetlc routes are deplc ed below in the foIIowmg general reactlon
dohérmhéd. Uan aumRtieHPRRRRY laddTes RikfinkeYia | FIARNIAN mRish kRIS defined.
Starting materials and reagents depicted below in the general reaction schemes are
commercially available or can be made from commercially available starting materials
using methods known by those skilled in the art.

The skilled artisan will appreciate that if a substituent described herein is not
compatible with the synthetic methods described herein, the substituent may be protected
with a suitable protecting group that is stable to the reaction conditions. The protecting
group may be removed at a suitable point in the reaction sequence to provide a desired
intermediate or target compound. Suitable protecting groups and methods for protecting
and de-protecting different substituents using such suitable protecting groups are well
known to those skilled in the art; examples of which may be found in T. Greene and P.
Wuts, Protecting Groups in Chemical Synthesis (3rd ed.), John Wiley & Sons, NY (1999).

In some instances, a substituent may be specifically selected to be reactive under the

reaction conditions used. Under these circumstances, the reaction conditions convert the
selected substituent into another substituent that is either useful as an intermediate

compound or is a desired substituent in a target compound.
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c/s-4-{[4-(nmethyl am no)-6-(3-thienyl)-1
:3,5-triazin-2-yl]Jamno}- L/-{][2-

W@ 2000046t onet hyl ) phenyl ] net hyl } cycl ohexanecar PORES00%079517

c/s-4-{[4-[4-(1
, 1-di et hyl et hyl ) phenyl ] - 6- (net hyl am no)-1, 3,5-triazin
-2-yl]Jam no}- L/-{][2-

§aheptel uor onet hyl ) phenyl ] net hyl } cycl ohexanecar boxami de;
c/sz4-{[4- (2 fl uorzophenyl) 6- (met hyl ami no) - 1

) 3, D~ EQI l[j % I}HBOf V- {R{hade oc
(ri r onrety QphenyV| net hmlH(N:RaE;' boxani de;
c/s- 4-

)[4 (4- cyanopn gyl) 6- (et hyl am o) 1 3,5-triazi

n- 2- yI am no}- L/- 2

(trjfRyoromet hyl | phenylj met hyl j cycl ohexanecar boxam de;
4 4- (et hyl am noz) 6-[ 4- (met hyl sul f qnyl ) phenyl ] -1

,(Fg)l, D | al.\“Z_H n- 2'y| B NH R4
[(C&Jeuoron(g% LWP} Rty )@
trs=4={i4=(ne mno)- - (3- pyrldlnyl) / ?trlazm-

2-yllamno}-/\/-({2- 14 ®n !
[(trlfluoronethyljoxylphenyljnethyljcyclohexanecarboxa
m de;

c/SeA ({4- (ne&hy&an1no) 6me (trlfluoronethyl)phenyl]

1, triaz -yl / (bgy% R2 7
[_ﬁt%“_l%f;l.umnl hylj o p enyI ; x d*@J\u
m cde; 3-{4- thyllsan}Rpo) 6- [(c/s 4- {'F

[ (t pfluoronet hyl j oxy phenylj met hyl j am no car ony sh cycl

ohexydchéfik Nokpresénts élg%ﬁér%f\ reaMt'm}nbﬁﬂél@bCfora&bﬁbrmg intermediate 1.7.

e e e e

aid (eonmiertially Bvajabla’bF piatid &on eboneddially available starting materials using

b i RRY ST ROkt BLLUSOTBAIIANEIMADE i o

rrazin
sohventplaxgst, Muwawrtdmﬁtﬁy apirenglatunes: bepvean/Q arsheXandden R4

i b?@’b@np%ﬂeor R42, alkylation of the boc- protected amino _acid 1.1 using R4-halide
c/s-4 (et hyl am no) - 6- ( 3- pyr1 di yIP 1,3,5-triazin-
(Qorwn]arg Ih@}/allagye ?r[ ma@q.rérpﬁypwry?rcglly available’ startlng materials using

methods known to those skilled in the art) and a base (such as NaH) in a solvent (such as
DMF) at temperatures between 0 and 50°C provides boc-protected amino acid 1.2.
Amide intermediate 1.4 can be prepared by treatment of intermediates 1.1 or 1.2 with
amine 1.3 (commercially available or made from commercially available starting materials
using methods known to those skilled in the art) and an amide coupling reagent (such as
EDCI or BOP) in a solvent (such as DMF) at room temperature. Hydrolysis of the boc-
protecting group of intermediate 1.4 can be achieved using TFA to provide intermediate
1.5. Di-chlorotriazine intermediate 1.6 can be synthesized by the treatment of cyanuric
chloride (commercially available) with 1 equivalent of intermediate 1.5 and a base (such
as NaOH or Hinig's base) in a solvent (such as MeCN and water) at 0°C. Subsequent
addition of 1 equivalent of HNRSR6 (commercially available or made from commercially
available starting materials using methods known to those skilled in the art) and a base
(such as NaOH or Hiinig's base) in a solvent (such as MeCN and water) at temperatures

between 25 and 50°C provides mono-chlorotriazine 1.7.
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(trifluoromet hy”phenyl | net hyl j cycl ohexanecar boxam de;
c/s-4-({4-(nmet hyl am no) - 6-[ 4- (et hyl sul fonyl ) phenyl ]-1

WO 20030915821 n- 2-yl }yam no)- L/-{][4- PCT/US2008/079517

(et hyl oxy) - 2- (t nf | uor onet hyl ) phenyl ] met hyl } cycl ohexan
ecar boxam de;

3-[4-(nmethylam no)-6-({c/s-4-[({[4-(trifluoronmethyl)-3
Scheate?

c/s-4-({4- (et hyl amsno)ze6 [4-(trifluoromethyl)pheny
1,3,5-triazin-2- yI}a&no - L/-{[4-

l]RG

(trlfl rr gaet hyO- S- [\ldl nﬁ‘l‘?;'jgeet hyl &

cycl oh awuﬁqﬁx

Clrex-4 4 ﬁmat aii no) - - (3- pyrlgg,‘é 3 5 -gﬁzﬂh
2-yl Tani ng} - L/ {4 (trlfluororrethyl 3-

pyri dlnyl 1itet hy™l'cycl ohexanecar boxami de; ! R3)n

/ . : -
o o~k A LI DO 7L DL ) BB Lo
a(cper’dmg to Fametaly MBohloraliianiiel 2k tdepicted\pbb ehescatestediaip A ) can

H@ ﬁl@ated Wlth YB(OH (commeraally avallable or made from commerCIaIIy available

"B’Eﬁh 2-chl oro-4 anophenyl t hyl ] am no}c
sig S;qa eg@augwg)(wt]w% Iﬁ@}/vnéo % tstIﬂUP%\Hﬂ )aq) a palladium source
(s@ch5a§ IPd8Bidpp).yalda ek qs@hi & K,COs) in a solvent (such as THF) at

tF'HB‘? [\%1_%%2 h?,q%r n4 C%@EQHE ?rfé’ émet hc%valle heét ;Srowée (Y,ompounds

ackordimg m)]’azrymladhﬂrnemlfw ROXR8RELSR10, or R11.
c/s-4-({4-[(2-hydroxyet hyl )am no]-6-nethyl-1,3,5-triaz
in-2-yl}amno)- L/-{[2-

§ahentelLior onet hyOphenyl | net hyl Jeycl ohexanecar boxami de;
c/ sz4-{[4-met hyl - 6- (4- et hyl - 1- pi pergzi nyl )-1

, 3, - |Hn'52:2%’| la HEbd @ihaiide NR4Boc  TFA

(Hor 1 } onet zhyLJ pben t hyl feyaloe car box de;
c/ s-4-{4- net hyl - 6-[ (phgnyl net hyl ) am no}<1, 3, 5-tri dzin
-2-yl}ami no)- L/-{[2- Ry 3 R 32

(trifluoromethyljphenyljmnethyljcycl ohexanecar boxamijde;

c/s-4-[(4-met hyl -6-{[ 2- (et hyl oxy) et hyl ] am no} -1, 3,'5-t

riazin-2-yl)amno]-/\/-{[2- _NHR4

(trifluoromethyljphenyljnethyljcycl ohexanecar o a

c/s- 4E4 (di met hyl am go) - Gmth@yl-l 35- 4 1 azin- 2= ]
N7

3.3
am no'} L/ - {[vﬁgsr A (R3)n
N ™N base )\
J\ NZ base
C X, I
Cl N Y [
Cl N)\Y
3.4 35
R2, R2 RS\N,RB
R5. R6 )\
)N\ R NH, R R2 Z NZ N
3.7
i NN N \NJ\Y
~ J\ coupling reagent R1)I H \
HO N\ NT Y R4
R4 | (R3)n

Scheme 3 represents a general reaction scheme for preparing certain compounds
according to Formula |. Boc-protected amino acid 3.1 can be obtained by treatment of the
corresponding amino acid (commercially available or made from commercially available
starting materials using methods known to those skilled in the art) with Boc,O and a base
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(trifluoronmethyljphenyljmnethyljcycl ohexanecar boxam de;
c/s-4-{[4-methyl -6-(1-piperidinyl)-1,3,5-triazin-2-yl]
W@Ri003s151/ - { [ 2- PCT/US2008/079517
(trifluoronethyljphenyljnethyljcycl ohexanecar boxam de;
c/s-4-[(4-am no-6-nethyl-1,3,5-triazin-2-yl)amno]-

L/ -{[ 2-
(@@qhu{% Nesttorea ROVenh kraaly P dtdigrape grd waten ghieawergxembaiween 0
N[502 Andles Rl ¢y o bR ey ok rRb iyl atisn & holpRdtBited SmihBRER. Busing

Igd} Htu]ajeq? W%lélh&a%@aqrmmoabcommerC|aIIy available starting materials
WIng-rdetfiddd-kaeimid these( g d inl tadrharidnd &, b3is8 {duch ag NaH Lin\al doiveht

5 GO N BhsrResaiian b7 4ReR RGN 9°G Rpides RerRIRiesieAa? ecid
2. sS@33{9{1lsﬂe-nn’e‘,tanszﬁof(tlmalbdwrbramm)grdupmf Brermediziers.2¢ar feam
eicﬂ%}/ (i\bé TFA providing amino acid 3.3. 24 D| hIorot |a ine 3.4 can b

¥ Uor omst% Y? Tﬂpnhenyl met hyl cyc exanecar%oxam
ﬁyﬂ@es'équby@d@'mo&ﬁ b%ﬂqui pfit awrﬁiﬂc@wgﬂ eagarh{gommercially
avﬁﬂ?ébm/ér nﬁ’ade@ﬁohyécﬁrmwé}@i)aﬁy available starting materials using methods known to

10 hiteBIEd R BREOHS pIAEERGOTP PP 707 BRI e 2

THR)la} 68 {l ﬁtérmimjidng/ts A@af petrbytbamitmo equivalent of HNR5R6 (commercially

e%/ fab}r’e {/rnka?%é%nﬁ?%rhr%eq&la@ ag %lh gg@ﬁngig%%hglg)ﬁglﬁg‘t%}]hop? kr:‘n)pwn to
t{]@sﬁ.ahl;lecmmth@ar@mﬂ Iayjaaﬁﬁmgb ag Na@H%r Hinig’s base) in a solvent (such as
I\F’Iéd)@éh@wgtey)la} %&%&X&b&@@ﬁﬁ%&?éa%aﬁn@ |ntermed|att%3 I5 can

(cls)- 'oro ano nmet h ne
15 bege?cﬁgq ‘HS‘}"I %;ﬁ;pﬁeogmlmo gc@B@rqt3;p/:,a]te@1emperature 60 to 90°C) in a sdlvent
¢l dhaayi M’&}Niyrﬁ‘d whex wm BAKMYiEIid 3.6. Intermediate 3.6 can be treated

vs% er—%lgre %nr%%mg eEVﬁl b %rﬁﬁ%d’eq’zm %omrXer)mgPyearl‘]\}élIAble stgr\(lné
rhatedeats msnig yethadd knopvo ye thobe idiled drathb axaanddecoupling reagent (such

e(scEllfél 0}3)3%35331 r%éch%érn}(? éﬂﬁ% ﬁi}}r%geqﬂp%raﬁurg% ﬂélh%or%pgtln]ds
20 q&y@rﬂmgﬁ@/Ferwtaiwh}emYdﬂw%kaﬁﬁeBQr%&(ahRﬂjb;
(c/s)-3-{[4-(2-fluorophenyl)-6-(methylam no)-1,3,5-tri

azin- 2 yl Jam no}-L/-{[ 2-
Scheme 4

i cl RO\ 16 RS, ~RO
YMgB H
NN ger N)\N base /k
)% I —_— )\\ [ — NZ N
cr N N Y )\\ |
o N Y
41 42
R2 R2 7 R R2
NHR4
NHR4 N a
(R1)|‘6}><H (R1)|‘6}><H 43
4.3
base (R3)n base (R3)n
I R5._ R6
R6s RO N
R2 R2 Z N N H )\
)\ /lk base R2Z R2 7 NF
x . |
N N Y )\\
R1)I Y
R1) H \ N
R4 R H \R4
44 (R3)n
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(trifluoromet hyOQphenyl | net hyl Jcycl ohexanecar boxam de;

(c/s)-3-{[4-(4-fluorophenyl)-6-(nmethylamno)-1,3,5-tri
W@2000/0M1y1 | am no}- N-{[ 2- PCT/US2008/079517

(trifluoromet hyOphenyl | net hyl Jcycl ohexanecar boxam de;

(c/s) 3-{[4-(4- cyanophenyl) 6- (nmethylam no)-1, 3,5-tria

Zi n- [']am no}-L/-{]

(tri fﬂ%@m@ﬁﬁmwﬁ@gﬂmrﬁémﬂloy@b%ﬁwafwe@?wémca@pounds

e(c%r%bnﬁ% Eofhunat PY-pienIbFBlabit 3 d3Abe bydndsidddivgalfitic o 1

%ﬁrﬁvg@ iR F'lﬁ'?&[pfﬁpf IptsiRigpPIdieadsyl (ceyResindk ArRIRRF R X AT tiem

c;bhﬁneficuél[yélwambreydtarﬁng( ietehyt asth@mpthddSkipwinrtd &okd siditedlin @ art)
5 b B SibBiedeommesily RRIRRIP At I D Ser RS ATt poxa

Inllemgedlates 4.1 can be treated with 1 equivalent of amlde 4.3 (depicted above as

ﬁnéd\été g’nodé J&Qé&%@ tlh%lig-ls tf"as{ai it arE%R/Qth s@c’h(a'ge
et

"{}‘13 %ﬁﬂ%ﬂ}i%g)@lt tﬂf@,@ﬁﬂ@@%b@wg%ﬂﬁ@@d 50°C to afford mono-chlorotriazine
&4 Smtdrmédide Qi éHn%eZm@feH'Mﬂh@éé%ﬁﬂN’R@RbRB&MéﬂcﬂW Bhidbidor

10 %%qeafgqen%Q(énrygl]c%msﬁvgﬂﬁ:@%nﬁgﬁég gﬁ&lg‘s%%gme&g}ds known to those skilled
ie tre-adt) fhdta bese(plchbas(MaEd iyt lAivigiobask) B, Dediventauch & Wérend

B PP oot POIRAUT) ARt oA AR e
Whgegin friaRg.- R8ﬂ94Rh@t0h§<l11 6- (et hyl ami no) - 1
» 3, SAltbinddaly; %’[éfh]aéﬁmerho‘} cdrl be{t['e%ﬁed with 1 equivalent of HNR5R6

(t rifluoronet hyljphenyl | methyl|cycl ohexanecar boxam de;
15 (peramercially pvailaple ﬁnyr[naq;a_ rore £opMais b yvailable starting materials using

m&h&;‘stl{nb@ﬂ tdthseydKlIRETHRE akf an(d{azbase (such as NaOH or Hunlg s base) in
a{%i\frelnI Jsuc th ah(?wggep) ?@Fndeﬁureg betyvgtlarg)gg (pgogért I%;ord

radricsehibrétrietiteyd. R 4 neeimbyibtehZ cart Heyttearadnoth-eke&ssentide 43iand a
I
o¥ 9P Bhotler Miflasresnin gty (s as sch g apton glovaes
20  temgeratu{erSOIig B @) hamrﬁ\yqie. mmﬂmcaﬂﬁdmg)to fEorgiukn ltwhesgin ¥ioR?7,

RY/ IRoarh ot rkA - ({ 2-
[ (t pf | uor onet hyl ) oxy] phenyl } net hyl ) cycl ohexanecar boxam

i de;
Scheme 5
R2 R2 Z
N e NHR4
R5.., ..R6 R5.. ,.R6 (R1)I H
cl N N 5.2
i A
N)\N base NZ ~N base (R3)n
| _— I
Cl \N Cl CIAN Cl
5.1
RS\N,RG R5\N,R6
R2 R2 Z N)\|N R2 R2 Z N)\lN
N
N )%N cl Nay N a N v
(R1) H \ » (R H \
R4 R4
(R3)n 53 | (R3)n
25 Scheme 5 represents a general reaction scheme for preparing certain compounds

according to Formula |. Dichlorotriazine 5.1 can be synthesized by treatment of cyanuric
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c/s-L/-[(2,4-dichl orophenyl)nmethyl]-4-{nmethyl[4- et hyl
-6-(nmethylam no)-1, 3, 5-tri azi n- 2-

W@ kjoat#16% cycl ohexanecar boxam de; PCT/US2008/079517

c/ s- N**-chl oro™-~ri fl uor onet hyOphenyl | et hyl **net hyl ~-

met hyl - ~nmet hyl am no) -

1,3,5-triazin-2-yl]am no}cycl ohexanecar boxam de;

ahioside (eprescigliyeavaiabianinit )1 -sauiyplentaf HNRSR6 (commercially available or

makledrdnt EdtirhEroiaty dafiBlaSthrtikg nlaleials using methods known to those skilled
enyl | met hyl Jcycl ohexanecar hboxam

ié &%)E@?}Ej [%Zga%gé%@grﬁq% Q%I%/%%%ggs_el in a solvent (such asclj\?e;CN and
waterd at PP@ZiS&er(;@Obhﬁéﬂ(ﬂ@hdﬂ? éélﬁ\ratI]enlt of amlideh5.2 (depicted above as
Jtrifluqronmet (0),4 en t .) CYCl ohexanecar noxa
blibtdah 8157 G BT B AR Y By HReR T FOERRTRGen oo
Ve®h aod wetephet ngripetat@res -betviear i2h-afd 50°C affords mono-chlorotriazine 5.3.
I%(llregrﬁgﬂ_ieg?k?c\y_@hfg%ﬁ@%f%gﬁ@%ﬁo%n%t@ﬁy&nécr%))r/nmercially availabltjz- or Tnade
frast egppmencighy #Mailate sfading Mmajsiialsysing arethods known to those skilled in the
drt) kPgroNde cothd RIRHNSIEMR1QD E¥ AN AL BNIRPSAT SR 2. o

c/ s-4-{net hyl [ 4- (et hyl am no) - 6- phenyl -1, 3, 5-tri azin-2

-yl Jam no}- L/-{[2-

Extampiésuor onet hyOphenyl | net hyl Jcycl ohexanecar boxam de;

?; ¥ dnb ﬁﬁo@%@e&%{qggg VSRR BinRnPSe Mesd etanmoiéd 48 F infended
tp (litniti thé geopenaftthe Cerentpnention] et IEE ye bolvidr ansioashoxthaiskilled
ﬂﬁéan to prgpare and use the compounds, compositions, and methods of the present
cls-L/- [vth 4-di chl orophenyl ) met hyl | - 4-{met hyl [ 4-((jmet.hy
|p\éaml%) A |I|§hmula1,e3r)t5)qunészpfnth§_ present invention are described, the
klib@gitiea i eppraexRNeR abMSRABERS and modifications can be made without

e T

IhteBmedititel izi n- 2- yl ] am no} cycl ohexanecar boxam de;

oAbl DY AR AioRER Mt clohbldnBéd s dinidel 2™ O}

(trifluoronethyljphenyljnethyljcycl ohexanecar boxam de;
3-{[4- (et hyl am no) - 6- pkrenyl ol

, 3, 5-triazin-2-yl]am nod- L{L-

[(trifluoronethyljoxyl nymj | j cycl ohexanecar boxa
m de; NH,

Step 1: cis-4-({[(1,1-dimethylethyl)oxy]carbonyl}amino)cyclohexanecarboxvlic acid

To a flask charged with cis-4-aminocyclohexanecarboxylic acid (4.3 g, 30 mmol,
1.0 equiv), 1,4-dioxane (36 mL) was added. The suspension was cooled to 0 °C, and 1.0
N sodium hydroxide (72 mL, 72 mmol, 2.4 equiv) was added over 5 min. The solution
was stirred for 20 min at 0 °C. A solution of bis(1,1-dimethylethyl) dicarbonate (7.87g ,

36.0 mmol, 1.1 equiv) in 1,4-dioxane (36 ml) was added over 5 min. The reaction was
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L/ -[ (2, 4-di chl or ophenyl ) net hyl ] - 3-{[ 4- (et hyl am no) - 6-
phenyl -1, 3, 5-tri azin-2-

W@ kjoat#16% cycl ohexanecar boxam de; PCT/US2008/079517
I'V-{[4-chl oro-2-(trifluoronethyl)phenyl]methyl}-3-{[4-
met hyl - 6- (et hyl am no) -1, 3, 5-tri azi n-
2-yl no} cycl ohexanecar boxam de;
%lpyeMw%MOd@%mewﬁﬁnﬁ ﬁﬁ&rlngwps gogtingeq pyarghta riha dgaction
W& RBRAYS 0 2C add Bribiffibd® @b R-pht 4) Wlth 1.5 M potassium hydrogen sulfate. The

%am nﬁ%ct cl ohexanecar boxam

S A Ko CATERL N1 BB P2t s 2siriadprymia oo

il d(bﬁﬂ:enlrafédflmﬂérl @diudeddressure to afford 6.55 g (90%) of the title compound.
%%%%n) e%%lgqpﬂe}w]}car bonyl ) am no] et hyl } benzoi c
cis- N-({4 br ono- 2- [(t rifluoromethyl)oxy] phenyl } et hyl)

- -y y m de,
M@Mﬂﬂtﬁﬂﬁlﬁyl 6- (et hyl ari no) - 1, 3, 5-tri azi n- 2-yl]am
i no}-N-({4-(4-norpholinyl)-2-
[ (t pfluoromet hyl) oxy]ceheny!)} nmet hyl ) cycl ohexanecar boxam

i de;
ci s-3-{[4-nethyl - my%)mESStrlaszyl]am
i no}-N-({4-(1-pipe o

[ (t pfl uoromet hyl ) oxy] phenyl } met Kyl ) cycl ohexanecar boxam
i de;
4- et h t hyl 1,3,5-t 2-yl

o} TRACHIOLOpg-HHgE nyl) - 2- ezl Eyiian
d.&&mylfeshuwxwa&rtbba@h})aM@B@Mah@%#wwc%ﬁﬂ (@06 AP &fnddl, Do Equiv)
aé‘ud i [RF@{ fleeremetyiphgoviimenanaming Wy Porddyreind rgyiy)in CHpgl (82
minjest Fotin @mpsrtuny,| AP B0 Ingd 2537 tnirhél.20. ﬁequw) was added. EDC (2.95
Znét4] aq%l”?%ﬁécﬂ%v P%n?ﬁa |e€ﬂa}cr)p% argr%ee\([ﬁﬂﬁz]? HnéjSI{‘pmol 1.25 equiv)

We{tﬂeddlqdl &liyring was continued overnight at room temperature The solution was

ngb{eljvautHXEgP 1'@&5%%%@! do TRt IGYE LR BIRESESROBBIHIS; water

360 wb 8 Pphhy| w&wz}exgaqtf Wereeking Wit MoSEe Hitpradi and
d&)ﬁa;enlna%d INdérrb @kl psyirt BWi08 etk @HRYAMIC MD@R Nl 400.8

[E}Cﬁgﬁ‘] ‘N-{[ 4-cyano-2-(trifluoronethyl)phenyl]methyl}-3-
{[ 4-net hyl - 6- (net hyl am no) - 1, 3, 5-

ét(% gzélﬁi-%ﬁ%lolle-ﬂ]z-?tﬂ}l L?&F&%&H\ﬁﬁ)ﬁgr%ﬁl%%ggﬁgmoﬂSXanecarboxamide

CF, O
N
H

NH

To a solution of 1,1-dimethylethyl {cis-4-[({[2-(trifluoromethyl)phenyllmethyl}

amino)carbonyl] cyclohexyl}carbamate in CH,Cl, (40 ml) at 0 °C, a premixed solution of
CH,Cl, (10 ml) and TFA (10 ml) was added. The reaction mixture was stirred at 0 °C for

10 min. The reaction was warmed to room temperature and stirring was continued for 2
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Conmpound Preparation The conpounds according to

Formula | are prepared using conventional organic
WGe0wWhenss. Suitable synthetic routes are depi REBUS2008/079517

below in the follow ng general reaction schenes. All

functional groups are as defined in Formula | unless

ot herwi se defined. Starting materials and reagents

hdeiecobantyesaexi rampred Wlaeiedicaddarssiic o yieldehisg god over 2

SHEPENBIthé fld confpvand. ahs Eser: npaBo e wrdg . from

conmmercially available starting material s using

nmet hods known by those skilled in the art. The skilled

AltidrhstivielyMritbrnigaidate d icah ®etshyathebize@ using 3hé falléRing procedure:

J Wi ﬁhe syt tget ||c

protected with a suitabl® protecting group that is
stable to the reactiorm N ians., The protecting
group may be renoved at a ab point in the
reacti on sequence to provide a desired internedi ate or
target conpound. Suitable protecting groups and

nmet hods for protecting and de-protecting different

substA 250enlt sund-boitpns ek charigbdbltie agbo ivas equigheginvathpsmagnetic
o) ' [ [ ; nl.e f
SEb AR AR bRl g% 7 RSl
ghddt e daPhlg 7 @&P ok 0.6 mnEh piére abld)tnthreeiaisk a( Bel terdpgrature. After
a]IQ;F the\Woli @ ¥adi Md Wt&lt%%ﬁ))dlcalrtgbn%%@5 55‘§t7a1n§ %ol)"’&vas added,

substituent may specifically selected
the gettyrg wag m%}ta"iifrs’eat F%feintﬂ?raélﬁﬁ e @n§h9§g{ge rruﬁgrgrwas washed

WitheRamds!(§ MTBY &Lg.e Pitefnads! @GEHL BN1 KOGl iwtzk @B8ed 0 H’Néﬂzidueous

t he se|l ected substityent . ano supstituent th
A AR ] et Srodi it B e Ried i ibburty cEraniosgSe wes
difies ioveriNs B0 5 filtdred amd camcenttagadgeigive d 2186 wrd cSeh@(e1-1

A reepar -

G PERRBI BRSOl SPEhL R AT 01 PP AT e
obd-ai ned by treat rrent of the corresponding amno acid
(comrercially available or made from comercially
avai I abI e starting materials using nmethods known to

t L G art) with BOC20 and a base (such

ra&(tmgrbmetm)@hérmllmamwdrﬁh@)barﬁ&nvnc\%bidmlemaé\mma@ wat er)
at tenperatures between 0 and 500C. Wien R4

acid

CF

SSaoE N

To a 250 mL round-bottom flask charged with argon was added cis-4-({[(1,1-
dimethylethyl)oxy]carbonyllamino)cyclohexanecarboxylic acid (15.54 g, 63.9 mmol), 2-
(trifluoromethyl)benzylamine (8.95 mL, 63.9 mmol) and 100 mL of DMF. Triethylamine
(26.7 mL, 192 mmol) was added, and the solution was allowed to stir for several minutes.
Next, a separate solution of 1H-1,2,3-benzotriazol-1-yloxy-tris(dimethylamino)-
phosphonium hexafluorophosphate (BOP reagent, 28.3 g, 63.9 mmol) dissolved in 60 mL
of DMF was added to the mixture at room temperature. The reaction mixture stirred for 2

h and then poured into a vigorously stirring mixture of saturated sodium bicarbonate and
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is to be RA1 or R42, al kylation of the boc-protected
amno acid 1.1 using R4-halide (commercially avail able
w@eoos@etast rom comrercial ly avail abl e starti ng PEI/E81008/679517
usi ng nmet hods known to those skilled in the art) and a
base (such as NaH) in a solvent (such as DVF) at
rrperatures bet ween 0 and 500C provi des boc- protected

Vaﬁ’f‘?rrié Tatbd)-1Ts reaulfeddn thetrseanitation & the desiethrreeugh pepapwhite
s@fd tT1RAIINE Was FgCOV&é@BMU% %ﬁraﬁorﬂa R wak RieWdr4 C'N'[]n'a@r vacuum

m commerci al |y

o beamersially, ava) able or mmde 1o
Q9NPRABES cgt érq'm YRRV 412 GEPAEMFEYHods known to
dhaagEneiink med)darboh iRy EbHekypatbaatata B I neasIpbiny  MS (ES) m/e

5 r%a?eng (such as EDCI or BOP) in a solvent (such as
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15
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*Ht" room tenperature. Hydrolysis of the

bocprotecting group of intermediate 1 4 can be

4‘ e\éedu3|_ g

acarboxamide:

by the treatrrent of cy ri cochl orlde (comrerm ally

avai lable) with 1 equi nternediate 1.5 and a
base (such as NaOH or g in a solvent (such
as MeCN and water) at QOC. Subseqd\g'ﬂt addition of 1

equi Was®thL %unhﬂﬂgﬁgfﬁ flégpéqb'ﬁf el Alith ¥ AYGHelidBrDaP vad B ged with

from comercially avail starting material s using
IS4 o those skilled in the art) and a base

['(\{/Eﬁ%tﬂﬂho@(ﬁné\hy?dh@fyl]iﬁﬁthgf}ﬁmh@‘é@rbomyﬂcﬁ:tlcﬂh@kyr}@%aﬁﬁiécgzm g9, 62.1
ang. er a a bet wee n
Bre0 PRe B tet g O PEL Rl BRr0 SRl D0 et ves 23 siow

antdpthes esattona nipéurer abs rséaed iadoswh@mgefature pioeplahi nghe volatile

c]%g‘r rﬁT \%?%ﬁgﬁﬂg\geﬁjnbgqgﬁﬁypé(\%gorgg rggﬁ%oe%g]de oil was dissolved in ethyl
doatata pediveasked, with sadimathe Stori'e'alt Bigaipraie wpludp) (2 x 200 mL). The

drGETB =L A2k Yiriy Bldr ML S0 OFiitdiBdign d 6&%&%‘@8&6%&@'1'8)3 g of the title
aval | abl e starting materials using methods Known t
tohwpeends(@B1%)ed anrffividte aplid) M%(ﬁﬁ)lﬂh/aéouw*ﬂ-ﬁur ce (such as
Pdd 2(dppf)2), and a base (such as K2CO3) in a sol vent
(such as THF) at tenperatures between 80 and 170Q0C
Iptedediate r i crowave heat) to provide compounds

AE QoG- (DD biBHeth vi) o MIBRE BV P Yhyi Sy A xdfB carb&antRid)
or .

R 11
OCF, O
SRRO!
H
NH

Intermediate 2 was prepared using the general procedure described above in the

synthesis of Intermediate 1 substituting 2-[(trifluoromethyl)oxylbenzylamine for 2-
(trifluoromethyl)benzylamine. MS (ES+): [M + H]".
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Scheme 3 represents a general reaction schene for
preparing certain conmpounds according to Formul a |
w@owpsasect ed am no acid 3.1 can be obtai ned BFI/US2008/079517
treatnment of the correspondi ng am no acid
(comrercially avail able or nade fromcomercially
avai |l abl e starting materials using nethods known to
Inteppedigteid | ed in the art) with BoC20 and a base(such
2§ Mafiddndity) 8-S r¥sRhyisdicdheadfohaidi 0xane and wat er)
at tenperatures between 0 and 5Q0C. Wien R4 is to be
R41 or R42, al kylation of boc-protected anmino acid 3.1
usi ng R4-halide (comercjall |, abl e or made from
commerci al l'y avail able sEag[:jg¥ﬁ%ferials usi ng
nmet hods known to those S@NII d $n the art) and a base
(such as NaH) in a solvent (such as DWVF) at
tenperatures between 0 and 500C provi des boc-protected
anBYHoRAMgESs of the
internediate 3.2 can be
achi eved using TFA providing amno acid 3. 3.
2,4-Dichlorotriazine 3.4 can synt hesi zed by
addi tion of 1 equival ent pf appropriate Gignard
reagent (commercially avaiNabre ©or nmade from
comercially avail abl e staPtlng mat eri al s using
nethods known to those skilled in the art) to cyanuric

chIo C|aII |Iable oIv

o e sl RS Rerlar i icn i b B, 5.8 Pl btk .16

relg BiSvahenl) IWICMN%R@&I(\@@@M)(@‘B alll) yaagddedattearesulfpagehloride
7 [ t !Bk

(0, SETTRIS) o o308 ity B ek ARAER, ! el iy ormed 1o

eem é?i“%%atmi?@qdéﬂ"%@‘@"ﬁg%ayéﬁ repptiog nayleaKis t(@tﬁ?h""@s‘m mL of

M@ban dhmy&%)meaé sépﬁfﬂt)eﬁf ath@raaﬁe&@uyy@ewae&mm AGnc. HCl to

S [ diate 3 gan be eac d wt ces
s Ao oS et cainian 4 Bttt i SITB0P I eED Ao e
vathsnzdtmealtd dr&dddﬂgl&étl’h’&)@klrandomtﬁéwhme diitl o7.01 g, 93%). MS (ES+):
'%%2%8éﬁv ]aC|d 3.6. Internediate 3.6 can be treated

3.7 (commercially available or made from
connerC|aIIy avai |l abl e starting materials using
B 90%4 JRREmERyI-eREoBRAd RS duiGaffidd and a
coupl 'ng reagent (such as EDXCI or BOP) 1 n a sol vent
(such as DWF) at roomtenperature to yield compounds
according to Fornula I mger Nhs R7, R8, R9, R 10,
or R 11. 2

S
O” Cl

In a three-neck round-bottom flask containing a 0°C solution of LiAIH, (2M in THF)
(26.0 mL, 52.0 mmol) was added iodine (6.60 g, 26.0 mmol) in THF (20 mL) dropwise
under N,. After addition, the mixture was stirred for 30 min at 0°C. N-(3-chloro-4-
cyanophenyl)methanesulfonamide (4 g, 17.34 mmol) in THF (20 mL) was then added
dropwise. After addition, the reaction mixture was warmed to room temperature and
stirred for 1h, during which time precipitate crashed out of the solution. The reaction
mixture was filtered, and the cake washed with cold THF. The cake was carefully

transferred to a beaker which contained 60 mL of THF. The mixture was acidified to pH=2
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Schenme 4Schene 4 represents a general reaction schene
for preparing certain conpounds according to Fornul a

WO 2009/04018% chl orotri azine 4.1 can be synt hesi zeRICHYS2008/079517
addition of 1 equivalent of the appropriate Gignard
reagent (commercially available or nmade from
comercially available starting materials using
Wi FH ! itB\vaenstanttsiging a8 107C | Bip lavers nereypenarated @pd Mg agueous

1§t QdsdRashe@ W ST BY navarhaBhoudlayeP tak oRceh@hié8 Wy rotary
such as THF). Internediates 4.1 can be treated with 1
eé/aﬂ?ré%”enTheo SR EO1S eferapredan ot egtl © aive a'vellow solid
Thet mothediiaicewds S)bjeuisll @ thasamesuskupa@xNaGhe eombinéd) c®ps were

bas in a solvent (such as n

Pl af Ped N e 18 E MRl Y0 PR 128, 08, s (Es): mie
27dMchHbrotri azine 4.4. Intermediate 4.4 can be
treated with excess HNR5R6 (conmercially avail able or
made from comercially available starting materials
Intermgdiatethods known to those skilled in the art) and a
(25 RinbSLEN) 85hDRGRLAdiRIglamikase) in a sol vent (such
as MeCN and water) at elevated tenperature (60 to
8Q0C) to provide conmpounds according to Formula |
wherein Y is R7, R8, R9, R_AQ Qi R 11. Al ternatively,
intermediate 4.1 can be\trvvlzth 1 equival ent of
HNR5R6 (commerci al ly avaiN abl eCor nade from
commercially available starting material s using

afford nono-chlorotriazine 4.2. Internediate 4.2 can
be treated with excess am de 4. 3yand a base (such as
NaOH or Hnig's base) in a s nt (such as MeCN and
wat er) at el evated tenpersgt cf0 to 80Q0C) to provide
conpounds according to Forlmula | wherein Y is R7, RS,
R9, R10, or R1 1. Schene 5 C ANAC

A mixture of 4-amino-2-chlorobenzonitrile (1g, 6.55 mmol), iodomethane (7.44 g,
52.4 mmol) and cesium carbonate (4.27 g, 13.11 mmol) in acetonitrile (10 mL) were
heated to 100°C in a sealed-tube. After stirring overnight, water (15 mL) was added to the
mixture, followed by EtOAc (25 mL). The organic layer was separated and the agueous
re-extracted with EtOAc (25 mL). The organics were dried over Na,SO, and evacuated.
Column chromatography (EtOAc/Hexanes=0-40%) afforded the desired product as a
white solid (0.76 g, 64%). MS (ES+): m/e 180.8 [M + H]".

Step 2: [4-(aminomethyl)-3-chlorophenyl]dimethylamine

Y c

To a solution of 2-chloro-4-(dimethylamino)benzonitrile (0.76 g, 4.21 mmol) in THF
(5 mL) was added 1M LiAIH4/I; in THF (8.41 ml, 8.41 mmol, as prepared in Step 2 of
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5.1 Schene 5 represents a general reaction schene for
preparing certain conmpounds according to Formul a |
wor@blognst ri azine 5.1 can be synthesized by trRGE/I82908/079517
of cyanuricchloride (comrercially available) with 1
equi val ent of HNRSR6 (commercially avail abl e or made
fron1¢onnercial]¥ avai l abl e starting material s usin
Inetragstiie Bhole misturswae stiked foed0jrpint alewhigh imangMp ipdisated the
fe.wﬁbn 3 thladdstr@y pﬂdeucg S/Vélé‘rsﬁ)s rhiD) BasSEI 68 M tHeSMKRIré Swhich was

CN and wat Subsequent addition of 1
aé’éﬂf ledde BHE o ‘f"t%?ﬁ?g‘g' 5The ?06“815‘1'53?3&5 wap sgRraraled and washed with E,0
(exasenh e dhébguebud)ayandlasthbadesifedusith 616 NbBlBEGHar e*tltab@d Svith Et,0
?a@er)m Mri @ Sé)ak\\l/ct%%er gqé]hOVﬁaN%é a}?l? 8¥‘Hat %ygr was evacuated to 1/3

enper at U ween

VORI &hhﬁ?&pﬁr’ﬁé ZhNef 5M3~|Clllﬂteﬂfe?f§glhfﬂ$newgs g’dd@yAﬁé}eJﬁrrkhg for 10
treated with excess aval

"Hages: fSPB‘?ﬁ %‘f‘rﬁ’i??‘%&"u feam §P"é{§?81 FB%P%"’%%"’&fletf"ﬁ@?drfé(?%}eP dfit§ ether and
diigti n@ affertiitbel sitlk bampoune (1.0as @23k iak| eihhit geltodesditt )M$ QES+): m/e
rgﬁkggH onpounds according to Fornula |I wherein Y is
. anpl es The follow ng exanples illustrate the
i nvention. These exanples are not intended to limt
ht¥megigRes of the present invention, but rather to
de gU|dance to the skllled artisan to prepare and
| i< (NSO X ] f al: ety o) fuorateTlli A --'}:‘ d met hOdS of t he
present invention. Whi | e partlcular enbodi nents of the
present invention are described, the skilled artisan

w || appreciate that various changes and nodi fications
can be nade wi t hout departing Qmthe spirit and
scope of the invention. In redi dte 1 c/s-4-am no-

L/ -{[2-(trifluoronethyl Mghenyl I%et hyl ) cvcl ohexanecar bo
xam de Step 1:

c/'s-4-({r(1, 1-di met hyl et hyl ) oxyl car bonyl ) am no) cvcl oh
exandoar hjuye pict-auastioy|oky)-2 (tfillesémesdlbgezaldehyde (14 g, 65 mmol, 1.0

&{uﬁ) 4aq§96 OIQNQ, tﬁ%&a@@@%@@(ﬂi |'n)6l @@'e‘aui(/f]r a%d Q/I%C?‘l-q) (3BOhL) was

di oxane (3
aéiggg)éﬁ’@@pb- \f\%% % &8| otk ol -9 eg@vTaﬂ'ae ]fla@k Was fitted with a hydrogen

balloon, and the mixture was stirred for 7 days at room temperature. The reagction
mixture was filtered through a celite cake, and the filtrate was concentrated. The residue
was purified by HPLC to afford 9 g (64%) of the title compound as the trifluoroacetate salt.
MS (ES+): m/e 206 [M + H]". "H NMR (400 MHz, DMSOQ-D8) [17.6 (d, 1H), 7.3 (d, 1H),
7.2 (s, 1H), 4.1 (s, 2H), 3.8 (s, 3H)

Intermediate 6

4-(aminomethyl)-3-chlorobenzonitrile

oo
NC Cl
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N sodi um hydroxide (72 m _, 72 mmol, 2.4 equiv) was

added over 5 mn. The solution was stirred for 20 mn
W@2009/0§a@57 A sol ution of bis(1l , 1-dinethylethyP¢T/US2008/079517

di carbonate (7.87g , 36.0 mmol, 1. 1 equiv) in

1, 4-di oxane (36 m ) was added over 5 m n. The reaction

vvasal | owed to warmto roomtenperature and stirring
Her 1 comroraneeihiisEemerghenzomikige r eacti on was cool ed to 0

0C and acidified (to ~pH 4) with 1.5 M potassium
hydrogen sul fate. The desired product was extracted

with ethyl acetate (3 x), drid@zﬁ\sh sodi um sul f at e,
filtered and concentrated yp gduced pressure to
afford 6.55 g (90%9 of the title conmpound. M5 (ESt):
me 265.9 [M+ Na]+. Step 2 : 1,1-dimethylethyl

| s-)4- 2- H t byl '
e L L R L
Qg;brgosmc?{n[rﬂq‘p (P- 14 g, 52 mmol, 1.1 equiv), and azob|S|sobutyron|tr|Ie (AIBN, 0.82 g,

bR, oy b %'qlfiMj %Owib&ﬁfe*ﬁ}%%r}d@%ﬁoﬁéa(éd RNRNGO ReriJePRN ¥ hiC25 h.

3. .0 equi v)
Vj{atfziéq mi} wgglagﬁ%q mﬂd) tBﬁWU]Bt Was ﬁét,r%ﬁtﬁdngltr( Cti-Clg pfjhe organic
ldykrdrivele, wdsh@d @t iwater] OriddH#ith M880oNLandadvapsraly to provide 11.3 g of

tée er IS Z%mat(en%gvag%h%ﬁnﬁhﬁn%stga wltégu?%grﬁ&gtlon

d||sopropyl ethyI amne (DIEA, 2.7 m, 15 mol, 1.25

§8%5:V4)-SaYWr‘r¥o%&&r_§&- Jeh #Bl')énrz{grqgll nswgg”td: l”ﬂfg dovvm'etr Ei ?:Etz Clat2

(1O mM), washed wth satura i,um bi car bonat e
(200 nm.), water (200 ni), e (200 m.). The
CH2Cl 2 extracts were dried with SO4 filtered, and

concentrated under reduced pressure to yield the title

Conﬁp%rﬁjmnﬁﬁe(olf:@'%ron%%th 0. SidrMetizOehis- (1958 R9 amol, 1.0 equiv)

%pseirw'zf‘r[?w meianelGRA% Ty) WAt PR 16107 4761 ARUSUR IS bY. 200
¥ si&id%_@ aAd $I§& \H?tbplﬁyé?fwatl; r\]rﬂalsﬂédr']@ﬁmé{thﬂtaﬁ&ﬂate The aqueous phase
S [ oe en

%ﬁ St by p0cybiiokaE bad Bfaied v edplepgaiea g goanic

|afer vae@quaslhepr\mm wetdr, &Dlledltwnhnr_naéne@_idﬂCblﬂfa(elChnm doneerdra®dA The

réégttrlem\y%sr E@rﬁieg%g esﬁi'ca Egleto ra?fgr%tippg "% ﬁw Y& c\gﬁﬁot?nd' "§ (?Eél m/e

167.0 [M + HJ".

Intermediate 7
{[4-(trifluoromethyl)-3-pyridinvlimethyllamine

CF

To a mixture of 4-(trifluoromethyl)-3-pyridinecarbonitrile (9.5 g, 55 mmol, 1.0 equiv)
and 5 M NHs; in methanol (600 mL, 3.0 mol, 54 equiv) was added Raney-Ni (3.0 g, 52
mmol, 0.95 equiv). The flask was fitted with a hydrogen balloon, and the mixture was

stirred for 16 h. The reaction mixture was filtered, and the filtrate was concentrated. The
29
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10 mn. The reaction was warnmed to room tenperature

and stirring was continued for 2h. The sol vent was
wmeoon/osibved under reduced pressure to yiel d RCBBS2908/079517

(69% over 2 steps) of the title conmpound. M5 ES+): me

301 . 1 [M+ H+ Aternatively, Internediate 1 can be

synt hesi zed using the foll ow ng fr ocedure: Step 1:
regidueqwag pyrified-ky; r%@{ch;q affqigy110.5 g (47%) of the title compound as the bis-

triflroatERERRNY MSKEBRP m/E YL P X @yecar boxylic acid A 250
nmL round-bottom fl ask charged with argon was equi pped
Wi th a magnetic stir bar.

IateBmédidtd ;rocycl ohexanecar boxylic acid (9.27g, 64.7

J yal pr Pangl (83 m.) and 1 N NaOH (70.6 nL, 70.6

m@glﬁeig—égﬁed—to the flask at roomtenperature
hegyimed hexaeica des(tert-butyl)

d| carbonate (15 54 g, 7 ]C|2 m’r@l) was added, the

m xture was maint ai ned a erature for 21 h.
The crude m xture vva exanes (3 x 100
m.). Afterwards, 100’ 1 N added to the

aqueous |layer and the m xture was extracted with ethyl
acetate (300 rTL) The organi c phase was dried over

NaZS?k% fl l el Was prepare ﬂ%rﬁé‘ ‘hreagte%grar proged\lﬂ?e d‘l'ezsbrél‘)'DSed%bg\];e in the

c/s
wniresiv pl Ieterrwquy]submlbwng Nyl&itamioprogtbyIipBexane

0 ten,
TR R T & (72, Ghre P E-ATE R, 1S €8 mie
350 M Hl et hy| >ami no' ) car bony! | cvel ohexyl }car bamat e:
To a 250 nmL round-bottom fl ask charged wi th argon was

fided c/s-4-({[(1, 1-

lgterRefgieet hyl ) oxy] car bonyl } ani no) cycl ohexanecar boxyl i ¢
@ 4-dm{nbSV-§4-(methy168/)2-(MivdrdmeBylphenyllmethyl}cyclohexanecarboxamide
(trifluoromethyl)benzylam ne (8.95 nL, 63.9 nmol) and
100 mL of DMF. Triethylamne (26.7 nL, 192 mmol) was
added, and the solution Was alf owed to stir for
several m nutes. Next, para soI ution of 1H1
, 2, 3-benzotriazol -1-yl rifs( o yl am no) -
phosphoni um hexaf | uor ophosphat e (BOP’reagent, 28.3 g,
63.9 mmol ) dissolved in 60 nL of DMF was added to the

m xt yr.e at mte ture, The reacti
stir bj%ta rr}egl,at% was pre areg using the generaleprocedure cﬂa‘scrlbed above in the

synthesis of Intermediate 1 substituting 1-[4-(methyloxy)-2-

(trifluoromethyl)phenylimethanamine for 2-(trifluoromethyl)benzylamine. MS (ES+): m/e
331.0[M + H]".

Intermediate 10
cis-4-amino-N-{[4-cyano-2-(trifluoromethvl)phenyllmethyllcyclohexanecarboxamide
Cl

0O
N
oYL
NC NH

2
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h and then poured into a vigorously stirring mxture
of saturated sodi um bi carbonate andwater ( 1 :1, 1.6
WQ@2009/0¥0187 resul ted in the precipitation of thePdEEE20081079517
product as an off-white solid. The solid was recovered
by vacuumfiltration and was dried for 24 h under
vacuumto give 24.88 g of . .
1, 1- dnterstedipteei hypg eresarad psing thetaeperalypenstegasyribed above in the
hﬁ@yélﬁetmhﬂe&menq Qﬁtg%‘ﬂﬂu}im W(ahﬁ’rnﬁﬁ@fwl @éﬂl&@ﬁ@ﬁz@mtnle for 2-
Eg ﬁ} g) MrH] + . Step 3
'gorgmawm?nzw '{'Pz'\"(s[ ERFY U5 8%? rHI
") phenyl 1net hyl >cvcl ohexanecar boxam de : A 500 nf
5 1k qﬂd Fthon1flask equi pped with a magnetic stir bar
Ja eﬂs ged with 1, 1-d rrethyl ethyl{c/s 4-

Iohexyl}carbanate (24. 88 g, 62. 1 nnDI) and
di chl oronmet hane (100 m ). Trifluoroacetic acid (100
m _) was added sIomAy,cﬁnd tHe reaction m xture was
stirred at roomtenper h. The volatile
conponents were renoved by ¥ ot ﬁyaporatlon and the
crude oil was dissolved in ethyl acetate and washed
mﬁth saturated sodi um bi car bonat e solutlon (3 x 200
m he organi ¢ phase was dried over

10 ¢i] té’?t%ra‘egﬁ(tﬁ thweererAed sty thgi Q?@erfbprgceg’“ﬁdetsﬁrébeﬂﬁbP‘ée in the
yoipsis B InfPBedteas satitafifg WH-teflus@iethy Wpy(ifiBY ndtieandthine for

%W@?ﬁemy) %q%rﬁlﬁgi‘ergﬁ\ﬁi/% %éogQZWyl h%‘ret hyl ) cvcl ohexane

carboxami de Internmediate 2 was prepared using the
|F§ﬂggagépﬁpcedure descri bed above in the synthesis of

nternediate 1 substltutlng
15 i QropSr ey iagninog

((rmnbrblnumwmn%hnwaMB\z&dr@w&@arbB@n(.&&) [M+
m+nﬂammMe

-~N-(am nomet hvD- S- chl or ophenyl | met hanesul f onam de
Step 1. L/-(3-chloro- é cvagophenyl ) et hanesul f onam de

To a solution of 4-am®ng 2 ch orobggzonltrlle (5 g,
32.8 nmml) and pyr.@ﬁ )\
Cl

20 Step 1: cis-4-[(4.6-dichloro-1,3,5-triazin-2-yl)amino]-N-{[2-(trifluoromethyl)phenylimethyl}

cyclohexanecarboxamide

CF, 0 Cl

25 To a solution of 2,4,6-chloro-1,3,5-triazine (307 mg, 1.66 mmol, 1.00 equiv) in
CH,Cl, (8 mL) at -50 °C, a premixed solution of diisopropylethylamine (DIEA, 1.45 ml,
8.30 mmol, 5.00 equiv) and Intermediate 1 (500 mg, 1.66 mmol, 1.00 equiv) in CH,CI, (3

mL) was added. The reaction was allowed to warm to room temperature and stirred for 3
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m _, 39.3 mol) in Dichloronethane (DCM (75 m _) was
added net hanesul fonyl chloride (4.50 g, 39.3 nmol)

WG k@woy1at OOC under the N2. After addition, tPEI/US2008/079517
m xture was warnmed to roomtenperature and stirred
overni ght. The reaction mxture was treated with 50
m of 2N NaOH. The | ayers were separated. The aqueous
h- aVes tilgaeomnound fae @olineR apd warriediforyvgrdpytheubworkip og purification.
WIS Sty e/l 4agtfn PHEci pi tation of product. The solids
were filtered, washed with water, and dried to give
t he desired product as a white solid (7.0 g, 93%. M5

@)CIS-MIQ-(@amh%\HMHhVIh&ldﬂetfﬁl}@ﬁm&) 1.3.5-triazin-2-yllamino}-N-{[2-

:H ;EQ 0 th !I éﬁs h!l or Oﬁ Engl |.met hanesul f onam de
5 r|Iuro rhmsl e¥ ‘f a 'deontalnlngaQ)C
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solution of LiIAIH4A (2Min THF) (26.0 nL, 52.0 mmol)
was added iodine (6.60 g, 26.0 m’ml% in THF (20 rn)
dropwi se under N2. Affter afldition he m xture was

stirred for 30 mn - ch¥om o- 4-
cyanophenyl ) net hane odam %Ak? 34 mmol) in
THF (20 nlL) was then added dropvw se fter additi on,

the reaction mxture was warned to room tenperature
and stirred for 1h, during which time precipitate
cr as legtemixed scblulidmepfsmoptqp;dathylﬁmmer BHt D@A2 mlx 898 evwes3
I

o) EiPRpnARink 15 SPAE, MBS BER) kIR LD mlhfar Atk
Bopwise f@fthertr—qFrde reRetioinyixtyieeobiimredde Skt eldretreixtgrevpagi stifediqr 3
H’GheWotahle%HﬁBr@é’Nts wérb rrér’n&&d hd&Educed Sre'sﬁ)f@ §/§Id‘??°%r695 mg

(parat ed he aqueous gﬁ@ was washed DCM
(?éé iths t'“ﬁ‘%‘?@""aa”@eo“u%"ﬁ %{y%fﬁh' teé'aﬁ%aeﬁﬂuf'fﬁde\da E?y’errSSTpr‘iﬁ
W.&p@[rﬁtat(oﬁ antiltee regsiindefr Wgs SRldivdiowgiugficaas ads (ES+): m/e 443.9
[E/IO H «MeCH to give a yellow solid. The nother liquid

Eubj ected to the same workup (2x). The conbi ned

crops were collected and dried to give the title

Iﬁ%%g&'i? #s the HC salt (4.29, 89%. M5 (ES+): mie

234. + H + Internediate 4 r4-(am nonet hyl
cl
NJ\lN
Cl)\\NJ\

To a solution of 2,4,6-trichloro-1,3,5-triazine (20 g, 108 mmol, 1.0 equiv) in THF (8
mL) at -10 °C, methylmagnesium bromide (45 ml, 135 mmol, 1.25 equiv) was added
dropwise. The reaction mixture was allowed to warm to room temperature and was
stirred for 2 h. The mixture was poured onto ice-water and stirred for an additional hour.
The product was extracted with ethyl acetate, washed with brine, dried with sodium
sulfate, filtered, and concentrated under reduced pressure to afford 14 g of the title
compound. The crude product was carried forward in the next step. MS (ES+): m/e
186.1 [M + NaJ".
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Step 1: 2-chloro-4-(dinmethylamno ')benzonitrile A
m xture of 4-am no-2-chl orobenzonitrile (1g, 6.55

wornewbp4915bdonet hane (7.44 g , 52.4 mmol ) and cRGI/UM008/079517

carbonate (4.27 g, 13.1 1 mmol) in acetonitrile (10

m _) were heated to 1000C in a seal ed-tube. After
stirring overnight, water (15 m ) was added to the

m xture, followed by EtQAc (25 ml ). The organic |ayer
was separated and the aqueous re-extracted with Et OAc
é25 m ). The organi cs were dried over Na2SO4 and
Intesmediated!4 col urm chr omat ogr aphy ( Et OAc/ Hexanes=0- 40%)
{m‘émxrrdadmharadelsﬁ yiptepip@dtgliaraigea White solid (0.76 g,
64% . M5 (ES+): nmle 180.8 [M+ H +. Step 2 :

A- (am nonet hyl KS- chl or ophenyl | di met hyl am ne To a

sol ution of 2-chloro-4-(di met INpO) benzonitrile
(0.76 g, 4.21 mmol) in THFN 5 was added 1M
LiAlH4/ 12 in THF (8.41 i 41 |, as prepared in
Step 2 of Internedi ate 3). LI‘Lhe m xture was stirred for
10 mn, at which tinme LCVS indicated the forrmtion of

i xt 1P SiteB iy R 4 0cke uftgrpmdh S P isfenie (0150

rihe.26@) tmmu)sn kctyeme (Sva.) wepadcﬁdeﬂbwylmh ovddEh@©d16igt D.060 2@ ol). The

BRRRR oo Ve PR FENR0 O il DO By G bt

ks qpamiases ik eadlion Su ey sNACSIn fiteTes BeHfeT pakparasweashed with
(%}baIQIHQHeQnJ eréd' B Mg‘?ltlé‘tcorWBJ)Lﬁ‘a ddl fMg-ofwn i %M)é'p% 6%).

her sol ution was ad After stirring for
I\4?|(1Ftr°t"ésm/es?dp| M ki pi tat ed from sol ution. The soI i ds
were filtered, washed with ether and dried to afford
the title conpound (1.04g, 92% as a light yellow
solid. M5 (ES+): me 185.0 [M+ H +. Internediate 5
{[4-(met hyl oxy)-2-(trifluoronethvDphenyl 1net hyl} am ne

iy e of
ng(memﬁ?ﬂ 0X tr| f1 uor onet hyI benzal dehyde (14 g,
Bamigail-{[

2-ftri omnna hM)pheermaiih&I}qxaag gxane cRgwxamigg

5.20 mol, 80 equiv), @\I\/(ECH Efoo m.) was B

Intermediate 15 was prepared using the general procedure described above in the
synthesis of Example 28 (Step 2) substituting 2-(trifluoromethyl)benzylamine for 2,4-
dichlorobenzylamine. MS (ES+): m/e 301.1 [M + HJ".

Intermediate 16

cis-4-(methylamino)cyclohexanecarboxylic acid
(0]

HOJKO\
NH
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added Raney-N (3.8 g, 65 nmmol, 1.0 equiv). The flask
was fitted wwth a hydrogen ball oon, and the m xture
woRr®9Is¥d1sT ed for 7 days at room tenperature. TPEI/US2008/079517
reaction mxture was filtered through a celite cake,
and the filtrate was concentrated. The residue was
urlfled by HPLC to afford 9 % (64% of the title
thylethyl)oxylearbenvi fmeth\d]ammoﬂgglg@gyeoaﬁquvlic acid

206 [|v|+ H]+. 1H NMR (40§ MHz, DMBO-D6) D7.6 (d, 1H),

7.3 (d, 1H), 7.2 (s, 1 (s, 2H), 3.8 (s, 3H)
I nternmedi ate 6 4-(am none )-j%- hl or obenz
onitrileStep 1: 4-(bronmomethyN "9-\3-chl orobenzonitrile

A m xture of 3-chl oro-4-net hyllbenzonitri le (7.5 g, 50
mol , 1.0 equiv), Nbronosuccinimde (9.14 g, 52 mol,

RO A ARG 1 R e
ddded el%44l-.({{(1t ’eﬂrpretratethyeoiyqnar%yl}’ammdl)él;to&jhe(ﬁ@cairbgﬁylwmd (4.0 g,
’I%qgr%gl’ 1 %% u&f eTh%rrggclﬂgﬁ nﬁ@% %% ﬁﬁo%e%qo Wa nbtoqg@rgt%fnpe-wtﬁre and

ter
tN@’S@!S stumd f@\ﬂdpoTﬁ@tr@dtUteoNQﬂ'mlndQOEQ 1@-1§ *of andrdelt(2§ 9,260
HE%JQ&LN m's%d&%t &bhike. V\’ﬁrce éb%eéjatﬁ fad REnNEX tand trPreaction

out purification. Step
'H'X'(Uéerﬁ"??oﬂ'érﬁﬁwﬁ 'B’eté?ﬂ%le&li’éf?‘iurén iTEe MP&Ureyag PayrRe gpta iGer and
ther( hécomﬂstghwéé adite@ td ByRORRZONIUhEddired Methyllester thad ®ormed. This

SRon s Sredgbahof B Bl e el B s Lantei! ot

avahteaidiendp cantrdtet edevaitducet! aressuravdssrewasd e DME.NThet deyliting

18 e o]
B LR NSRS AL P T o
Rﬁ?@!ﬂ*@i%j JsMdritesald whishwas oplleeieday @'F"at'qﬂr 2E8@wi th
magnesi um sul fate, and concentrated. The resi due was

urlfled on S|I|ca el to afford 2 71 g of the title
SR % agidi) +” | ntermediate 7

71

A solution of cis-4-[{[(1,1-dimethylethyl)oxy]carbonyl}(methyl)amino]cyclohexane
carboxylic acid (2.5 g, 16 mmol, 1.0 equiv) and 1 M HCl in dioxane (15 mL) was heated to
reflux for 4 h. The solvent was removed under reduced pressure to afford 1.3 g of the title

compound. This material was used without purification.

Intermediate 17

cis-4-amino-N-(2.4-dichlorophenyl)methvllcyclohexanecarboxamide

Cl

0]
N
jegne!
Cl NH

34
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{[4-(trifluoronethyl)-3-pyridinyllnmethyl}amne To a
m xture of 4-(trifluoronethyl)-3-pyridinecarbonitrile
W@ 2009/0¢p1565 nmol, 1.0 equiv) and 5 M NH3 i n neR¢EN81008/079517
(600 M _, 3.0 nol, 54 equiv) was added Raney-N (3.0
g, 52 mol, 0.95 equiv). The flask was fitted with a
hydr ogen bal | oon, and the m xture was stirred for 16
h. Theeimediets bhwas repared uriRg thelgeesralderoagdretdescrivefl epeitedn the

%ﬁgggeﬁgﬁhﬁ&mm sTB@.]gLﬁiﬁ% gg ? -dRSordheh|l) nﬁégnyggm{ﬁﬁg&io
| U
(RO AT = S0 Wée%f@sqﬁ? "He 177.1 [M +

H +. Internmediate 8 c/'s-4-am no- L/-({2-chloro-4-
[ (et hyl sul f onvDami noi phenyl | met hvDcvcl ohexanecar boxam

S ide Internediate 8 was prepared using the general
Ipteomediateci&descri bed above in the synthesis of
3 ahRbRE é FAudrod #H Id mle{h [ cﬁ)ﬂ&aﬂgﬁwﬁémde )
chi orophenyTl [ me
2-(trifluoromet hyl)benzyl am ne. I\/S (ES+): mle 359.9 [M
+|—|]+ Internmedi ate 9 - am_Rko-
-| [ 4- (et hyl oxy) - 2- Hjor t hyl
' )phenyl | met hyl } cvcl ohegxar xamd,de | nternedi ate 9
was prepared using the Qj?énerél procedure descri bed
10 above in the synthesis of Internediate 1 substituting

1-[ 4- (et hyl oxy) - 2-
(t ri finterovediatd 18/ Wapbreparkd nsbdthraenerel dracedure described above in the

{f_],}eé ik ‘SI Fr??é@?é&@% )sE’c%ﬁtﬁ‘&&‘?‘[(ﬁfﬁuor!?/ﬁe&ﬁ?o&l/]beﬁgy%nﬁr:?elfopzl M

er ne
(LrVﬂUf{meeﬂ‘W%wZ)ﬁamml MSuEBoEYh§179- eIl et hyl }cvcel ohex
anecar boxam del nternmedi ate 10 was prepared using the
general procedure described above in the synthesis of
15 Ipterppdiatei* e 1 substituting
ma&aﬁdmoﬂetﬂh}ﬁhéthﬁﬁqmeﬂfvmitﬂﬂ[Ii,5—fria|ziﬁ—2f-\ﬂilém2ro}
S&Lf hf uor Qboxvl c?dbenzyl amne. M5 (ES+): me 292.0 [M +

exanecar

HN

NJ\N
HO SN J\
MY
H

o)

20
To a mixture of 2,4-dichloro-6-methyl-1,3,5-triazine (2.291 g, 13.97 mmol) and
methylamine (6.98 ml, 13.97 mmol) was added 1N NaOH dropwise in order to maintain a
pH of 10. The reaction was stirred for 30 minutes. Next, 3 aminocyclohexane-carboxylic
acid (2.0 g, 13.97 mmol) was added in one portion, and 1N NaOH was added dropwise in

25  order to maintain a pH of 10. The reaction was heated to 70 °C overnight. The reaction
was cooled and purified directly by preparative HPLC. MS (ES+): m/e 266.2 [M + H]*. H
NMR (400 MHz, DMSO-D6) 00 9.0 — 8.5 (bm, 2H), 3.9 (bs, 1H), 2.9 (m, 2H), 2.3 (s, 3H),
2.2 (s, 3H), 1.9 - 1.7 (bm, 4H), 1.4 — 1.1 (bm, 4H)

30
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Internediate 11 c/'s-4-am no-

L/-{[4-(trifluoromethyl)-3-pyridinyllnmethyl}cvcl ohexan
w@e@ploonamni de I nternediate 11 was prepared usiPQr/UB08/079517

general procedure described above in the synthesis of

Internediate 1 substituting

1-T4-(trifluoronethyl)-3-pyridinyl]methanam ne for

2-(trifluoronethyl)benzylamne. M5 (ES+): 302.0 [M +

|hﬂe+mea.a£eezmeﬁ44adr§mé-a [@fitRiofbridifihSXAsHe Ry BndiEieam no

") - .5-triazin-2-ylTamno}- L7-ir2-

(trlfluoronethyltohenyl|nethyllcvclohexanecarbox am de

Step 1: c/s-4-[(4,6-dichloro-1r, 3,5-tri azin-2-v

aminol - L/-{[2-(trifl uoronetwyPrphenyl | met hyl }

cvcl ohexanecar box ani de ®l uti on of

2,4,6-ch|oro-1,3,5-triaziﬁEiEZ%ﬂHpg, 1.66 mmol, 1.00

equiv) in CHRCI2 (6 mMl ) at -50 0C, a prem xed

solution of diisopropylethylamne (DIEA 1.45 nm, 8.30

mmol, 5.00 equiv) and Internediate 1 (500 ng, 1.66

mmol , 1.00 eqU|v) |n CHQCIZ (3 n1 ) was added. The

Stemtt { (Y s Ipenzaldehydeom t enper at ure and

stirred for 3h The t|tIe conmpound was obtai ned and

carried forward wi thout workup or purification. M

(ESt): me 449.7 [M+ H +. Step 2 :

c/s-4-fra-(I2- [(Ehenylneghyl fi |51ethyl}aninoV1

. 3. 5 triazin-2-yllamno}- -

(trlfluoronethyltohenyllne cl ohexanecar boxam de

A prem xed sol ution of diisoprgpylethylam ne (DI EA,

0.872 m _, 4.98 nmol, 3 equiv) and nethyl am ne (0.830

m _, 1.66 mvol, 1 equiv) in CH2C (3 m _) was added

ﬂs:am&zs.@dmem QifiGbreeRthy PaRSr (STD rﬂ‘? X317 @mokyivak BREoIVeY in 10 mL

TofBeon B AVERTR S bt P ebbhutirg g 67 25 °

splutibi 1Ry 69161) wgs a@dkidrafwidehavet ihtlceurseni@iuniduted POIFt(DOA mL,
é)';4 rtnP'n @vﬂgta%éoag gvﬁ%reggﬁdnfv{/a% t|¥é@f0¥ §(Yﬁ1 Zj espa?aﬁ)e"cifld%en

puri atron e renal naer was
@gwq‘e(j fooearindm O “yBnd BBy thige doys3 The reactlon was quenched with 5 mL of

saturated ammonium chloride solution and extracted with ethyl acetate. The organic layer

was washed with water, dried over magnesium sulfate, filtered, and concentrated to
provide 4-bromo-2-[(trifluoromethyl)oxy]benzaldehyde (100 mg, 0.37 mmol, 27 %) as a
yellow solid. "H NMR (400 MHz, DMSO-D6) [ 10.1 (s, 1H), 7.9 (s, 3H)

Step 2: 1-{4-bromo-2-[(trifluoromethyl)oxylphenyllmethanamine :

4-bromo-2-[(trifluoromethyl)oxylbenzaldehyde (3g, 11.2 mmol) was dissolved in 100 mL of
a 5M solution of ammonia in methanol and stirred overnight, after which the reaction

mixture was treated with sodium borohydride (858 mg, 22.5 mmol) and stirred at room
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[M+ H +. Internediate 13
2.4-dichloro-6-nethyl-1.3.5-t riazine d COA To a
W@ 0090#an7 of 2,4,6-trichloro-1,3,5-triazine (20CHpSWH08079517
mmol, 1.0 equiv) in THF (8 ml _) at -10 OC,
met hyl magnesi um brom de (45 m, 135 mml, 1.25 equiv)

was added dropw se. The reaction m xture was al |l owed
tempreiaiurg fobfoubeayst éhg eaagiianreasangneigd by the adsidiop of 20omp of water

a-ﬁia%tlg%d(f;oklﬁ@m%ﬁesp ayE %ﬁaﬁ?é‘g @eﬂe@?ﬁ&%ﬁ%d ?’\'éd’e?ﬁhaé \K/é‘éje)ftr‘afzted

an additio roduct was extracted wt

vath H)$ thylena %‘?%‘dea%éﬂ%ﬁi"-% ﬂ}? Bethyiene igridg V‘ﬂﬁf@lﬁa@&i%%@ve a

Ut ait ehichh ivké f@l]grmdg b P pe@ivEenP A toastowidelite TFAGHE 6 -{4-bromo-
afford.14

essure oft itle, co RA.. The . .
BUEREPehleR Rt pudiog oo i 6o FREP AR ascfteraic
M§€E§) m/ﬁizeo 1586. [|\1|+»E|M H Nﬂkﬂlﬁtd)%sﬂei:z,n@?rsgtt%)llﬁ 8.? (hbsi ?H), 7.8 (d,

= -5-yl ") phenyl | net hyl } am ne
%%9 537@% o?H)lﬁ Z'Pﬁ*rgé‘?ate 6 (0.1 g, 0.600 mmml)
and trlrrethyIS|IyI azide (0.159 m, 1.200 mml) in
e (. M) aed. i e (0.015 g,

'h&tﬂég@'rgnt%%m Nt d3e |ffabr% H) 28% ] i ght at
1000C, at which tine LCVS showed that the reaction to
be conpl ete. The reaction mxtuyre was vacuumfiltered.
The filter cake was mshsﬂ%'\"&ol d MeOH, and dri ed
to give the title conmpoudd &S el ight-brown solid
(0.08g, 63.6%9. M5 (ES+): mle 210.0 [M+ H] +.

I nter rredl ate 15

: ; ' nyllnethyl}cvclohex
anecarboxan1de Internedlate 15 was prepared using the
general procedure described above in the

NC
Q\/Br

CF,

4-methyl-3-(trifluoromethyl)benzonitrile (10 g, 54 mmol) was dissolved in 200 mL of
carbon tetrachloride and treated with N-bromosuccinimide (10.5 g, 59 mmol) and benzoyl
peroxide (1.3 g, 0.54 mmol). The reaction mixture was heated to reflux temperature and
stirred for one week. Then, 80 mL of water was added and the layers were separated.
The aqueous layer was extracted with methylene chloride (2 x 50 mL). The combined
organic layers were washed with water (2 x 50 mL), dried over magnesium sulfate, and
concentrated to provide 4-(bromomethyl)-3-(trifluoromethyl)benzonitrile (14g, 53 mmol) as

a yellow oil which was used in the next step without further purification.

Step 2: 4-(aminomethyl)-3-(trifluoromethyl)benzonitrile

NC CF,

4-(bromomethyl)-3-(trifluoromethyl)benzonitrile (14 g) was dissolved in 500 mL of a

solution of 5M ammonia in methanol and stirred for 24 hours at room temperature. The
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synthesis of Exanple 28 (Step 2) substituting

2-(trifluoronethyl)benzyl am ne for 2, 4-
wale@bloonisbenzyl am ne. M5 (ES+): mfe 301 .1 [ M RCHIS2008/079517

Internmediate 16 c/s-4-(methylam no

")cvcl ohexanecar boxylic acidStep 1: c/'s-4-Kr(1

, 1-di met hyl et hyl ) oxyl car bonyl } (net hyl ) am nol cvcl ohexan

oiapbeypmevescindemschun ispreride apelloi sQtgHwpich wag digsolvediin 1M

Mg eRtratt@OMinvdiethi efAF(3(38b ML) )Thataquedt8 I&fer Wasthad dgtsted to

c/s-4-({[(1, 1-di net hy| et hyl ) oxy].car bonyl } an ng) cycl ohe
setatss B3 T Nelrdyatied T HEBPromelish gy 09 FLSans
pgréadddi i ouiatiye)-3radfluatoh s D bdrRomaile 4170y, 28 @ihol, 43%) as a

t erat d . then st r.,1 . 1Lt ur e
RO RYE WeE Sy et ¢ B0 cH A i Do S ERg 1
8% @quiiv $.0Mas1 Fdeie s, @Hppwi se. The col d bath was
renoved, and the reaction mxture was stirred for 3 h
at room tenperature. The m xture was poured onto ice,
and then NaOH ( 1 .5 g) was added to hydrolyze any
undesired nethyl ester that forned. This sol ution was
tirred for another 4 hours. The aqueous |ayer was
%ﬁ@ﬂ%ﬂ with ethyl acetate and concentrated under
died[¢ edeipylesBio)-6-(3-pyridtydves 5-triaziDEy jamhime -velf | t i ng
[ %rg &th e%“ tt Ic;hlaxé/\r%tcg oxa Qethe pH_ was
%éHTB#%d&S%LégﬁéﬁgggﬁTESTTEdiprgﬂUCt precipitated as
a white solid which was collected by filtration (2.5

g). Step 3 : c/s-4-(nethyl am no)cvgl ohexanecar boxylic
acid A solution of €7s-4-f{[(1 M
, 1-di met hyl ethyl)o a ( | ) am no] cycl ohexan
e carboxylic acid 5 ¢ S4B equiv) and 1 M
HCl in dioxane (15 m _) was heated to pleflux for 4 h

The sol vent was renoved under reduced pressure to
afford 1.3 g of the title conmpound. This material was

g?gfj Lf\\_Mrﬁ?Poﬁv%E/e eiléllrvi\/zl‘:si c%%Egie Qv'ith IP%EE(d%S&I (%9 mlg7, 0.0339 mmol, 0.2

dgtiiv) ¢r2i Spytiditylborapjsreeiny(62.feida §1428 woha ek equio aApoemixed solution

cﬁ“ﬂ#%.[ﬂtnﬂ_r) %ﬁ&i |n%r@eéigte\’\%375’ an,pé‘.ﬁ ?%rﬁb‘f,' 1&%(“\5 V\%E %ﬁéé%l, followed
e ed above | s’0

procedur e "descri t he synt hes
byrft-@Mrasyp alisgrotassiymsaarhoneteig 8 mL, 1.7 mmol, 10 equiv). The reaction was

Hebiza4tdthiefiwal® RReRY fol BB YAt 18070 Th®Feadton was diluted with water (5

mL) and extracted three times with ethyl acetate (5 mL). The ethyl acetate extracts were

combined, dried with Na,SQy, filtered, and concentrated under reduced pressure. The
residue was purified via reverse-phase HPLC to afford 7.2 mg (8.8%) of the title
compound. MS (ES+): m/e 486.1 [M + H]".

Example 2

cis-4-{[4-(methylamino)-6-phenyl-1,3,5-triazin-2-yllamino}-N-{[2-

(trifluoromethy)phenyllmethyllcyclohexanecarboxamide

I p
sgaoly
aae
H
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(trifluoronethyl)benzylamne. M5 (ESt+): mle 303.0 [M +
H +. Internediate 18

wW@E2@a0#asAZ- ~-rftri fl uoronet hyDoxyl phenyl | net hp@Xusioo$ie79517
xanecar boxa mde Internediate 18 was prepared using
t he general procedure described above in the synthesis
of Internediate 15 substituting
2-[(trifluoronethyl)oxy]benzyl anine for 2-

(trifA HRFWERE Dl Wdredhadea Wiith BellddRand @%aetatm (®38h4; dod M mol,

Olg_gl{ T%lllvﬁ,téﬁr nﬁ)ﬂ%x%/iq%gfmea(ﬁ]%ﬁ%)agt IQ.C())834 mmol, 0.02 equiv), and phenyl
hoBorfic ddid @Dlgnﬂgowsl?,amm@ ot5 eymb)o Imeoameﬁ af Rexyoxanec(0BGIndl) and

4- dj D=
8RBt 45 oo tn il By RO ey 498 o et
(B In)L) wad patdskadn ﬂzll‘rd)sm:ﬂbitrdnasp\(\? 1s'émgn0 d3%dmmot, @ eaiv it Tdien
rﬁg&l%% %Qate(;r b\g |&ﬁ\gé\)eor@a<¥f@rsf 0| |F1%g1£f> g ?’ﬁle%é&ﬁbﬁ@as diluted

am nocyc xane- car I C acl
viith, vwerrfﬁm o) a%@(t@é@é@“rpﬁt'@%wﬁb?tfw'@ﬁeta’&r(a mi-N Whﬁé@tate
&S wdFelRWMbRRd] dlie@ WAt Nal, SO TRt diaRd @or&%t@éted—@ndeﬂ!ﬁiuced
react i an was . heat ed ‘to 70 OC overni Fe re
RIES Ut oINE S Y MUF T iy fav eise Pga Ce'b‘é{ ‘é‘i‘io{) ?:43"‘9
(8%) E&h)a titlet@noed 2MBNES+ H-Hhnfe 4834 (NVRH(400 MHz,
DMSO-D6) D 9.0 - 8.5 (bm 2H), 3.9 (bs, 1H), 2.9 (m
2H), 2.3 (s, 3H), 2.2 (s, 3H), 1.9 - 1.7 (bm 4H, 1.4
Alternative{\h Fxampiel2nmay he grepaced2gtcording to the procedure below:
1-{4-brono-2-r(trifluoronethyl)oxyl phenyl } net hanam ne
Step 1. 4-brono-2-r(trifluoronethyl)oxyl benzal dehvde:

- 2-i odophenyl trifluoronethyl ether (500 ng,

dls- gxi’mmaﬂh)namm-dipﬁ&rﬁ)l-\ ﬁ(b ~triBzid-0- ﬂ@ d lng{./%/ﬂhyc(j B ous 'rIT'1HF f
C00 to -7 . I thium 55 0
mhyl%henvlmgh\’%cw h.‘?.x.i”.ef ¥ ed dropw se over

the course of 30 m putes. DI\/F(O 19 m_, 2.74 mol)

was added and the r4 a?c | s stJ\rred “for 30 ninutes
at -70 OCandthen mito 0 OC and stir
for three hours. * react| 5 éh@hed with 5 m_

of

Step 1: 2.4-dichloro-6-phenvyl-1,3,5-triazine

Cl

NJ\N

Cl)\\NJ\©

Phenylmagnesium bromide (97.6 ml of a 1.0 M solution in THF, 97.6 mmol, 1.0
equiv) was added dropwise to a THF (8 mL) solution of cyanuric chloride (18.0 g, 97.6
mmol, 1.0 equiv) at 0 °C. The reaction mixture was stirred at room temperature for 1 h
and was poured onto ice and stirred for 30 min. The product was extracted with ethyl

acetate, and the combined organic layers were washed with (sat.) sodium chloride, dried
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saturated ammoni um chl ori de solution and extracted
with ethyl acetate. The organic |ayer was washed wth
WwWOR100/049187 i ed over magnesi um sul fate, filter edPCHES2008/079517
concentrated to provide
4-bromo-2-[ (trifluoronethyl)oxy] benzal dehyde (100 ny,
0.37 mol, 27 %9 as a yellow solid. 1H NWVR (400 MHz,
(m4p3(§i)tergj,md :porq(ge,ntrq_tgai yndprgecb.@(,ad DEfSust @p‘;\f‘fgrd_ 16 g the title
SbrpBul. OffR-cfude(drédutt WaY QRddryRxy hviteanylriiegiohanam ne
4-brono-2-[(trifluoronethyl)oxy] benzal dehyde (3g, 11.2
mol ) was dissolved in 100 M _ of a 5M sol ution of
StepRM-éhldrb-NREhairbhenpidt S bitid-ed-avigeni ght, after which
the reaction mxture was treated with sodi um
bor ohydri de (858 ng, 22.5 ') and stirred at
roont enperature for four . The reaction was
quenched by the addition of 3Q al. of water and
stirred for 30 nminutes. TheMvoJat)il es were renoved and
the residue was extracted wi th Yethylene chloride (3 x
20 m ). The nethyl ene chloride was evaporated to give
a yellow oil which was_Purified by preparative HPLC to
pr ovil@e@ oRlsd1iL)sglutionypf 214-dighlgiofivenenyl-1,3,5-triazine (16.0 g, 70.8
rAmbi( 1.00 ehweydeEek/BY In) X EHENe AVD YaterhbarmEdaed NANe (800 g, 27.5%

3 I 9 whi. lid. M5 (ES) nil 2
Phbe F R0, 70 e o 109 s By VB weaeg b 13(jeok €
rtalptaibtd) pH @f. 971 and stikpd for 16 nfid, THeHpsulthglsugiensioB Mjas diluted with
v%ﬂ%rearng‘?iqér% ﬁq@rﬁ:\fg%]% (l; rc_nl‘ (];ere product., A p5>rtion of this mat?rieal (étgg F\gvas

am nor net uor onet hyl’ ) benzonitri

pufifier *(Ydﬁwr?@ﬁ%ﬁsﬁﬁ RLCIo @afferid 3 g plohe titev@iweginh iMS (HS¢): m/e
Ay hp3- (trifluoromethyl)benzonitrile (10 g, 54
mol) was di ssolved in 200 m _ of carbon tetrachloride
and treated with N bronposuccinimde (10.5 g, 59 mol)
stesl 3henz gyl mpeyianindes phdnyl-3,3¢h-trifzid4-viEvainb)-NT2e

caction m Xt ure $u3te%ctgor§$égx t enperature and
St 11 eth £ of —ofie Week. — Tiefr, oot —of water was added
and the |layers were separated. The aqueous | ayer was
extracted with nmethylene chloride (2 x 50 m _). The
conbi ned organic | afers re washd with water (2 x 50
m _), dried over i f ai®esn and concentr at ed
to provide H S
4-(bronnnethy|)-3-(trif|uorone&hyP)b onitrile (14q,
53 mmol ) as

To a mixture of Intermediate 1 (2.04 g, 6.80 mmol) and diisopropylethylamine
(3.55 mL, 20.4 mmol) in acetonitrile (100 mL) was added 4-chloro-N-methyl-6-phenyl-
1,3,5-triazin-2-amine (1.5 g, 6.8 mmol). The mixture was heated at reflux temperature for
18 h. The solvent was evaporated, and the residue was dissolved in DMF, acidified with
TFA, and purified by reverse-phase HPLC (Phenomenex, 90mL/min, 20% - 85%
MeCN/water with 0.1 % TFA, 20 min, UV detection at 214 nm) to afford the title
compound (2.05 g, 99.7 % purity, 50.2% vield) as the TFA salt. MS (ES+): m/e 485.1 [M +
H]*. Impure HPLC fractions were combined and repurified via HPLC to obtain additional
product (0.6 g, >99% purity, 14.8% yield). MS (ES+): m/e 485.1 [M + HJ".
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a yellow oil which was used in the next step w thout
further purification. Step 2 :
wa2qoamsnonet hyl ) - 3- (trifl uoronet hyl ) benz onit rPCBHUS2008/079517
4- (brononet hyl )-3-(trifluoronmethyl)benzonitrile (14 g)
was dissolved in 500 M _ of a solution of 5M amoni a
i n methanol and stirred for 24 hours at room
Examnde &t ure. Thesol vent was renoved under vacuumto
dwmvm%e@vmeldom@m.én@n\My Lhia¥AD-Wbsel-ngp-i n 1M HC
and extracted th d| th I ether (3 x 30 mM_). The
3pethyighepviimethyligvciohekanece 3 pH of 9 - 10 with
1M NaC)—| and extract ed vvlth di chI oronet hane (3 x 80
m ). This provided
4- (ani nomet hyl ) - 3- (€Fj f | upr onet hyNy benzonitrile (4.7
4\ M5 (ES) me 201

g, 23 mmol, 43% am olN
[ MPFH +. 1H NWMR (40 H 2 (s, 1H, 8.15
P gx\@f

(d, 1H), 8.0 (d, 1H), 3.9 (s, 1
c/s4{[4(rrethy|arrino) 6-(3-pyridinyl)-1,3,5-triazin-
2-yllam noj- L/-

(trif

A i céz%@é@ﬁ%tﬁ’@&?@&’ S T

Ergmpe. D3 @etitping 3-th@nglberguic wpid derabhgrytiyarenid and. B ¢R$1): m/e 491.0
Wq (52.0 nyg, O 423 mmol, 2.5 equiv). A prem xed

soI u{lon of THF (2.1 m ) and Internediate 13 (75 ny,
0.17 nmmol, 1.0 equiv) was added, followed by 0.6 M

STe v pOtaSSI um carbonate (2.8 nl_, 1.7 mml, 10

MUe'om i he recth yéixe dlca\ekadzcarbomm mes Wi t h et hyI
acetate (5 m_). The ethyl acetate extracts were
conbi ned, dried wi¢h NaZso4, fitered, and

concentrated unde N r egsun e. The resi due was
purified via revetsg- pHas ford 7.2 ny
(8.8% of the title conpound.H ( c me 486.1 [M +

H +. Exanple 2 c/'s-4-f[4-(nmethyl amnho)~6-phenyl -
5-triazin-2-yllam no}-/V-{r2-
Example 4 was prepared using the general procedure described above in

Example 2 substituting [4-(1,1-dimethylethyl)phenyl]boronic acid for phenylboronic acid.
MS (ES+): m/e 541.1 [M + HJ".

Example 5
cis-4-{[4-(2-fluoropheny)-8-(methylamino)-1.3.5-triazin-2-yllamino}-N-{[2-

(trifluoromethyDphenylimethyllcyclohexanecarboxamide

rd

CF, HN
spaetel
N \N)\(j

H

Example 5 was prepared using the general procedure described above in
Example 2 substituting 2-fluorophenylboronic acid for phenylboronic acid. MS (ES+): m/e
503.0 [M + H]".
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(trifluoronethyl)phenyll methyl}cvcl ohexanecar boxam deA
m crowave vial was charged with palladium (l1) acetate
W@ 2003849157 0. 0017 mol, 0.01 equiv), PCT/US2008/079517
tricycl ohexyl phosphine (0.95 ng, 0.0034 mmol, 0.02
equi v), and phenyl boronic acid (30.9 ng, 0.253 mol,
1.5 equiv). A solution of 1,4-dioxane (0.86 nl_) and
Intermediate 1 (75 ng, 0.17 mmol, 1 equiv) was added,
E@ngwed by a solution of water (O 13 m.) and
'oﬁ' S|un1ph030hate trlbaS|c (71 7 0.338 mMmol, 2
S 4 cvangphe methylaminod-1.3:94trig zin-2-\] , 2 eact or

(frmDorB&emlﬁbr@hvlm\ﬂ}G/cldeﬁarfeea@b)kaDMdeNaS diluted with
water (5 m _) and extracted three tinmes with ethyl
acetate (5 m ). The ethyI acetate extracts were

conbi ned, dried W { A, filjered, and

concent r at ed unde re u reseyfe The residue was
purified via reve p as Jrification to afford
4.3 ng (5.3% of title oun (ESt): me
485.1 [M + H] +. Alternatlvely Exa @ my be

prepared according to the procedure bel ow. Exanple 2
c/s-4-f[4-(met hyl am no) - 6- phenyl -1, 3, 5-tri azi n-2-yl |l am

| n0>‘Exbrlan{er63/vas prepared using the general prooedure described above in

eyl S PR LR LS Sheianece DO e

fﬂbenwrnﬁgne5|un1bron1de (97.6 mM of a 1.0 M solution
in THF, 97.6 mmol, 1.0 equiv) was added dropwi se to a
THF (8 m ) solution of cyanuric chloride (18.0 g,
97.6 nmmol, 1.0 equiv) at 0 OC. The reaction m xture
MBfhpid yrred at roomtenperature for 1 h and was poured
onto | ce and stlrredtfor 30 nLn The Rroduct was

rttﬁmercﬁ»new)exwaehﬂdnéﬁh\tlhvc(la%&aaecaﬁwwﬁu@hI or | de
dried(Na2504) , filtered, and concentrated under

reduced pressure t@maffmrd 16 ¢iNhe title compound.

The crude product & é#Mard Wi t hout
purification. St S H

4- chl or o-/ V- et hyl"Z6- phenyT - JHBNS t2|n 2-amne To a
cooled (0 0C) solution of

2, 4-di chl oro- 6-phenyl -1, 3,5-tri azi ne (IB 0 g, 70.8

Example 7 was prepared using the general procedure described above in
Example 2 substituting Intermediate 2 for Intermediate 1 and [4-
(methylsulfonyl)phenyl]boronic acid for phenylboronic acid. MS (ES+): m/e 579.0 [M +
H]™.

Example 8
cis-4-{[4-(methylamino)-6-(3-pyridinyl)-1,3,5-triazin-2-yl]lamino}-N-({2-

[(trifluoromethyloxy]phenylimethyl)cyclohexanecarboxamide

OCF, O TTT
H |
@A N)\N, SN
H |
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WO/ 0491500 equi v) .

mol, 1.00 equiv) dissolved in 1:1 CH3CN: H20 (80 nl)
was added NH2Me (8.00 g , 27.5% solution in H2O, 70.8

NaOH to maintain a pH of 9-10 and stirred for 15 mn.
The resulting suspension was diluted with water and

filtered to provide 12 g of crude product. A portion
of this material (8 g) was purified by reverse-phase

HPLC Eme@Itanéis preffarél @ngt th@ gérﬂetrél%r&‘éﬂfﬂ@ WBshribMPakdvetn

Feyegw_pha 1 w@s&tH{g}%@egﬂe%e éorbrﬁ@rﬁmdlaj_e 1. MS (ES+): m/e 502.0 [M + H]".
,3,b-triazin-2-yllamno}-/V-ir2-
%ri f | yor omet hvDphenyl | met hyl | cvcl ohexanecar box am de
xture of Interrredl ate 1 (2 04 g, 6.80 nmol) and
' o g apihY-\llamino)-N-({2-

[l Rﬁlﬁ(ettﬁ\)l)B)‘?vlrgfflqu}rﬁgt\vl)\é@&orﬁqg‘?e%amoxamlde

chi or o-N- et n phenyl- 1,3,5-triazin-2-amne ( 1
.5 g, 6.8 mml) T@@:m@ture vvae\rheated at reflux

terrperature for I yhas evapor at ed, and
t he resi due was ed idified with TFA,
and purified by eerse ph SeN J\@enonenex

t

c
90nmL/ m n, 20% - 85% MeCN wat er Wi th % TFA, 20 m n,
UV detection at 214 nn) to afford the title conpound
(2.05 g, 997%pur|ty, 50 2% vyield) as the TFA salt.
VG (%§'a" %)a]ree({ Mln enér%ﬁ%@%’?‘gldgs{;l%@&%&@%n

vwere comb |ne ur it
Bx@dete %W“tb‘i”tgdu@fm‘( t%2g§0”$9@%dr§?tﬁi 29 [414. 8% yi el d) .
(Nﬁu&r&%@%w)dﬂeﬁyl fonik doM fdr prletyIESBABbE8Id 3MS (ES+): m/e 569.0 [M +
|_<f48 4-f[ 4- t hyl am noV6- ( 3-t hi envn-1
13.5- tr|a2| n- 2 yl I am no>-L/-{[ 2-
(t rifluoromethyl)phenyl | nethyl }cvcl ohexanecar boxam de
%é%rﬂ 3 was prepared using the general procedure
I bed above in Exanple 2 substituting
for phenyl boronic acid. M

Bt (niethwiantiro) @[ afs-al ({2
[(t%ﬁ)dméﬂ\ﬂofﬁaheqwEn%tﬁleﬂTnolmll}&cléhexvl)am|no] 1,3.5-triazin-2-
yltbenzoic acid

~

OCF, O HN

OO
N)\N/)\Q/U\OH

H

Example 10 was prepared using the general procedure described above in

Example 2 substituting Intermediate 2 for Intermediate 1 and 3-(dihydroxyboranyl)benzoic

acid for phenylboronic acid. MS (ES+): m/e 545.0 [M + H]".
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c/'s-4-frd-r4-(1
, 1- di met hyl et hvhphenyl | - 6- (net hyl am no) -1. 3. 5-tri azi n-

WQ@200008015N0) - L/-ir2- PCT/US2008/079517

(trifluoromethyltohenyl |l met hyl | cvcl ohexanecar boxam de
Exanpl e 4 was prepared using the general procedure
descri bed above in Exanple 2 substituting

Expmple 11 di net hyl et hyl ) phenyl ] boronic acid for
PRERRRRHAY) G- (Bed- 4 ([Manéthadh)-omT € 541 . 1 [M+ H +.

Ex | -A-TT4-(2-T1 rophenvn- 6- hyl am no) -1
tri Sm‘g c h5I C/% t}L i calrJ% C)I %of\llexvl?angirr\rg)h,%/,5-?riazin9 -yllbenzoic

tt}iflu ronetgvtphenM ket hyl } cvcl ohexanecar box ami de

Exanple%€3mas prepared using the general procedure
desc)\mﬂaéé le Qsubstituting
2- f s ephenyl FeNaYy puphenyl boroni ¢ acid. M

(%§+): me 503.0 [M + H| anple 6
&% s-4-1[4- (4-cvanophenyl )-6- (nethyl amino)-1,3,5-triaz

i n-2-yl lam no}-/ V- U2-

trif [ [ to [ I I C . de
ey 8 B8 e LA el B Yoro B LR S AR ALART
Ekagwie Deudbstitbiinod nermahiater ifer Iermegiate t and dfdihydroxyboranyl)benzoic

z bak.gni Iy llgoroni c acid. M
ACOREHRIBINS SoL 1l rooBpavI o
c/'s-4-(14-(methylam no ')-6-[4-(methyl sul fonyl

Exapfppeyd | -1 . 3.5-triazin-2-yllamno ")-L/-("f2-
rLqu gg?R DO phen AI

2 for Internediate 1 and [4- _
(met hyl sul f onyl ) phergfk ] bofoni c agﬁg for phenyl boronic

acid. Ms (ES+): nf ﬂi+N
H P
N° N
MeO N J\I::L
CF,
Example 12 was prepared using the general procedure described above in
Example 2 substituting Intermediate 9 for Intermediate 1 and [4-

(trifluoromethyl)phenyl]boronic acid for phenylboronic acid. MS (ES+): m/e 583.0 [M +
H".

Example 13
cis-4-{[4-(methylamino)-6-(3-pyridinyl)-1.3.5-triazin-2-ylJamino}-N-{[4-(methyloxy)-2-

(trifluoromethyDphenylimethyllcyclohexanecarboxamide

CF 0 HNT

Example 13 was prepared using the general procedure described above in
Example 1 substituting Intermediate 9 for Intermediate 1. MS (ES+): m/e 516.0 [M + H]".
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Exanpl e 8
c/'s-4-{[4-(methyl am no)-6-(3-pyridinyl)-1,3,5-triazin

W0 200904981 no| - L/-({2- PCT/US2008/079517
[ (trifluoronmethvDoxyl phenyl | met hvDevcl ohexanecar boxarmi
deExanpl e 8 was prepared using the general procedure
descri bed above in Exanple 1 substituting Internediate
2 for Internediate 1. M5 (ES+): me 502.0 [M + H

r|fluorogfﬁh%

(h@ﬂ&k&h&pronetthoxylphenylInetthcchohexanecarboxam
9 W 0 tqg_general procedur e
‘ uting Internediate

2for|menmmaua%am 4

(trlfluoronethyl) n? roqic amjd for phenyl boronic
acid. M5 (ESt): Exanple 10
rfc/s

3-{4- (et hyl ammaj
poxyl phenyl | net hv
panlnolcarbonylIcvclohexyDan1n0|-I S. -br}a2|nA

yl I benzoi c acid Exanple 10 was prepared using the
general procedure described above in Exanple 2
SubstBxbmpleng wadtpespaasdi \&irg tRe fenerdl ptogedmre bedcaibdd gudtle in

d an nzoi cid. fo nyl bor oni c
Sahiile NP ARMIRTES B linBiiedele LRSS 2]
10 (Bletwsoifmlyhmeanﬂmw&acm’ for ghenylbordrit aeitl h MSEBYR m/e 593.0 [M +
mﬁrlfluoronethyl
) Dhenyl | met hyl }ami no' ) car bonyl | cvcl ohexyl } ami no) - 1, 3,
5-triazin-2-yl 1benzoi c Exanple 11 was prepared using
the general procedure described above in Exanple 2
ubsﬁ %utlng Internmediate 9 for Internediate 1 and
%y roxyboranyl)ben20|c acid for phenyl boronic
15 :ﬂm(dmetrivsn{erSﬁ)({czm H{ &SGOG rdnhdtty F§-+.

pyridinyllmethyl}amino)carbonyl]lcyclohexyllamino)-1,3.5-triazin-2-vl]benzoic acid

- rlfluoronethv

HN”

o8 *@ 2@»

Example 15 was prepared using the general procedure described above in
20  Example 2 substituting Intermediate 11 for Intermediate 1 and 3-

(dihydroxyboranyl)benzoic acid for phenylboronic acid. MS (ES+): m/e 530.1 [M + H]".
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Exanpl e 12
c/s-4-({4-(nmethylam no)-6-[4-(trifl uoronethyl)phenyl 1-

WQaA2®9849167 azi n- 2-yl }am no) - L/-{][ 4- PCT/US2008/079517

(et hyl oxy”~-ftrifluoromet hvDphenyl | net hyl |

cvcl ohexanecar boxani de Exanple 12 was prepared using

t he general procedure described above in Exanple 2
¢16ting Internmediate 9 for Intermediate 1 and [4-

&MJ«MM@{W@HMb)rnhﬁﬂublrdnmﬁmah&wm&s?s frREinBhRRMIHRRNH-C

acl d EStH) : e 583 +. Exanple 13
(riiuorgmethigly3-pusdiny ‘cvcbh ﬁ%—%ﬁgﬁ%iq%??.&&triazin-
2-yl 1am no} - L/-|r4 (nethyloxy

(trifluoromethyl)p én ne hy cIohexanecarbox am de
Exanpl e 13 was pr g N eNgeneraI procedure
descri bed above i anp ing Internediate

9 for Internediate 1. M5 (ESH#: m 0 [M+
kﬂ+.Exaane 14 c/'s-4-({4-(nethy|anino 3

")-6-[4- (nethylsulfonyl )phenyII-

, 3,5-tnazjn-2-yl}am no ' - §neth | oxy. %%

(tri fﬁ%‘@P'&ﬁ@tWﬂ?lW‘%ﬂ?é‘?ﬂHﬂﬂ%%%r}e&}e OGFI‘M H%%CHP
Exeaippl 2sub2titvig) (pleapaliae 1 Ui Ngertrie@iagengid- pr ocedur _e

g S(grlo}‘nfaﬁj/l E}%ﬁgﬁgtoglc?égiﬁrl pﬁﬁ)_%yléclilrgr%% Ia(tzlaI t M%Q(EEQ} ?nr/gggli(ﬂl\}h
Hlfvet hyl sul f onyl ) phenyl ] boroni c acid for phenyl boron

ic acid. Ms (ES+): nle 593.0 [M+ H +. Exanple 15

-r4- (et hyl am noV6- ((c/s-4-r(ir4-(trifluoronethyl)-3-

Eﬁ#ﬂ@ﬁh@llnethyl}an1no)carbony|Icvclohexyl)an1no) 1, 3,
das-1 [ QdbiRyidmino)- b%é@ndlrﬁzl)acj Sl Bmine - Wers- (@i BRhREhy|)-3-

F

ra rocedyre descri bed above I n
Dvrldln\%mehh I}gvcl exane%ar oxaml'fde

HN”

L, N.*;%

Example 13 was prepared using the general procedure described above in
Example 1 substituting Intermediate 11 for Intermediate 1. MS (ES+): m/e 487.0 [M + H]".
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Exanple 2 substituting Internediate 11 for
Internmediate 1 and 3- (di hydroxyboranyl)benzoic acid

WO o0090¥a/Y| boronic acid. M5 (ES+): nie 530.1 [RECEUS2008/079517

Hl +. Exanpl e 16 c/'s-4-({4-(nethyl am no
")-6-[4-(trifluoronethyl

')phenyl 1-1, 3, 5-triazin-2-yl}am no)-L/-{][ 4-
Examii¢ d%r onet hy
as‘smxruneihonélnmas%mtm&wﬁémﬁvﬁﬂ&wﬁn@mmkm said) &-44H
e general procedure described

S PG di ate 11 for

trlflu \Pet hyl ) phenyl ] boroni c
I\/%D\(ES+): me 534.0 [M +

Internedlate 1 and_][ 4-
acid for phenyl borpsic
H +. Exanmple 17 >N
cl' s-4-{[ 4- (met hylgdti nd) - Dydinyl ) -1, 3, 5-triazin
-2-yllam no}-/\/-fr4-(trifludtomet 2903-

pyri di nyl | met hyl | cvcl ohexanecar boxam g¢~\Exanpl e 13 was
prepared using the general procedure described above
in Exanple 1 substituting Internediate 11 for

| nt erE'%Eﬁ* t1@w]a-s pk@a(é%ﬁi’é)ng the &%%p%cé%ré’d@cﬁ%@d%o@

cl's- y - 6- %ﬁﬁé Isu onyI

E)samﬁ)@r%,w stitutlrrg; lB efr%lezq eﬁe 11 } |ate)

(triethyfsLismy opreshiayordhiduerd fdi shenliberohiy latiay quEex;me@ 8600 R +
i de Exanple 18 was prepared using the genera

%ﬁocedure descri bed above in Exanple 2 substituting
Interrredi ate 11 for Internediate 1 and [ 4-

SRy hsul fonyl ) phenyl ] boronic acid for phenyl boron

Cld NBI(ES ) : nie 564t0| M + Fﬂ+ Exa oIe 19

(ﬁ@ﬂmwrla)qm Qia@imetmgmt@}ac@ (et hylam nO) -

,3,b-triazin-2-yl1lbenzoi ¢ acid Exanple 19 was prepared
u5|ng t he general pnocedare desaNrbed above in

AL L

Example 19 was prepared using the general procedure described above in
Example 2 substituting Intermediate 10 for Intermediate 1 and 3-
(dihydroxyboranyl)benzoic acid for phenylboronic acid. MS (ES+): m/e 520.2 [M + H]".

Example 20
cis-N-[(2-chloro-4-cyanophenyl)methyl]-4-{[4-(methylamino)-8-(3-pvridiny|)-1.3,5-triazin-2-

yllaminolcyclohexanecarboxamide

HN”

cl 0 by
Ej‘N NN
H |
NC JJ\[:]‘NJ\N/ SN
H Z

Example 20 was prepared using the general procedure described above in
Example 1 substituting Intermediate 10 for Intermediate 1. MS (ES+): m/e 477.0 [M + H]".
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Exanpl e 2 substituting Internediate 10 for
Internmediate 1 and 3- (di hydroxyboranyl)benzoic acid

WO 2009/0¥88Y | boronic acid. M5 (ESt+): mle 520.2 [RCHUSH008/079517

Exanpl e 20 c/'s-L/-r(2-chloro-4-cvanophenv

pret hyl 1- 4-fr4- (et hyl am no) - 6- ( 3- pyri di nv

p-1, 3,5-triazin-2- yllamnol cvcl ohexanecar boxam de
Exanpl e 20 was prepared using the general procedure
descri bed above in Exanple 1 substituting Internediate
10 for _Internediate 1. M5 (ESt): me 477.0 [M +
Bjampis2hple 2 1 ¢/ ' s-4- (1 4-r(2-hvdroxyet hyl

Cis- @@t hyBroxpdthwnaminoB 6 mnditiyl-a2i atridziy-Pivaamnme)- NYL / - { [ 2-

i tﬂr |r1;I lé%r @'E_%t n{\fletr?;@en%ul 2r(nsfehérl I)c(:vnﬁzlllghexanecar boxam de

, 3,5-triazin-2-vO0angpol - b/ -{[2- yy~OH

(trifluoromethvOQphenyl Lmetlh cngohexanecar boxam de
To a solution of N

c/s-4-am no-L/-{[2=ATrifluo ’Hﬁn’ﬂ\phenyl ] met hyl }
cycl ohexanecar boxam de (90 ng, 0.30 mmol, 1.0 equiv)

in acetonitrile (12 nl) at roomterrperature

Internmediate 13 (49 ng, 0.30 mml, 1.0 equiv) and

di i sopropyl et hyl am ne (D EA, 35 ngs, 0.30 mmol, 1.0

Stepl il vois-4viH-ehlachd chethVh € 3 5 eda i-2g)amisolst-{[2+ ed for 3 h at

LR8Pl S R NSO MBS g oV ed, Under

s purified on

silica gel usi ng 25% et hyl acetate/ petroleumether to

afford 100 ngs of a yefl ow golid (78(%y| eld). M5

(ES+) me 428.1 [M + 14|

c/s-4-({4-[(2- hvdrox vn%m’ n
, 3,5-triazin-2-yl}amT L/ - -N" N

(t rifl uoromet hvDphenyl I met hyl | cchohexanecar boxam de A

m xture of

cl/s [( 85 th m noj -

L/ - {[Af ?%u% ?{l (,gsr sen IV){[Z%trlﬁuc?Tr%gtbﬂ&hEnﬁ]n% I%/ﬁ

wylehmemam@@xww $7omehd;0 enuig inragsionitrile O 2egatypom

tgm?%ﬂp@qmmldla(elﬁ% (Efg%}? 9. 38$mﬁ'6!0i 0 edui \5 a‘ﬁg'dlléb)prop@@fﬂlylamme

5 si um car bonat e equiv) 1 n
Q= SAiMgsi 9-80 g )0 %%V M’@éﬁ %F'eﬁ' oTP%'feIaBtip”f"@S siigehor Fhet
rB6h (@ der¥@&. The solvent was removed under reduced pressure, and the residue

was purified on silica gel using 25% ethyl acetate/petroleum ether to afford 100 mgs of a
yellow solid (78% yield). MS (ES+): m/e 428.1 [M + H]".
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removed under reduced pressure, and the residue was
extracted with CH2Cl 2 and washed with water. The
woe@aniast ayer was dried over sodi um sul fate aP@I/UsS2008/079517
concentrated. The residue was purified via
reverse-phase HPLC purification to afford the title
co ound \%S) (ES+) hrﬂe 453 3 [M-Ié . Exarrple 1%22

(trﬁué@éih@%%ﬁ@hﬂ’étﬂ@@Xér{e'cél{ngamlde

(TrifTuoromethvDphenylTmethylTcvcl ohexapecar box ami de

Exanpl e 22 was prepared using thEHW al procedure
descri bed above in HSt ituting
N- et hyl pi per azi ne a et ak in Step 2. M5

(ES+): me 492.4 [ M+ H +. EX e 3
c/'s-4-({4-methyl -6-[(phenyl methyl )am nol -1, 3, 5-tri azi
n-2-yl}amno)-/\/-{r2- _

5 (tr'fplr\‘l&fu?é‘@rtékvpﬂm%ﬁ‘lx 61%{?%' §\:‘>Q X ANRGAS) Wg@m de

anmpl e prepared general procedure
(H@é@PmB@d')%BWE“th'}EoYQﬁ?ﬁXQ”%alboéﬁl’B§?K?Qﬂ“gﬁgﬁ) 16 mmol, 1.0 equiv),

%&ﬂmgétgmdnﬁgsfr@gs 828 M@ ef. @a@m) Al RtRBiud caonbeI34 mgs, 0.25
e .
B8 30 Reitv b erg bl E5 T Tt heaasng Tt 150 B sphgnigyas

remavadunBelyilediacadmodssure/ and tBe residue was extracted with CH,Cl, and washed
r u I '

10 \@(hv‘/ert% qgg%g%]nx |Q;J%P%$éélérl&E&Qyééﬁhuwgﬁﬂége@ﬁ%Sﬁ%gﬂgég?e%e
ragémwwrlé@bwe revarsBxap BPLC purdighiégnite afferddne fitle compound.
,@S(E'@,th,*e@syghqman mne for 2-am noethanol in Step 2.

g . nme 467.3 [M+ H +. Exanple 25
c/ s 4- f[4 (di met hyl am no) - 6-net hyl -1, 3, 5-tri azi n-2-yl
Bampe22 N- { [ 2-

15 cis-4-{[4-methyl-8-(4-methyl-1-piperazinyl)-1.3.5-triazin-2-yllamino}-N-{[2-

(trifluoromethyDphenylimethyl}cyclohexanecarboxamide

20 Example 22 was prepared using the general procedure described above in
Example 21 substituting N-methylpiperazine for 2-aminoethanol in Step 2. MS (ES+): m/e
492.4 [M + HY".
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(trifluoromet hvQhenyl | net hyl | cvcl ohexanecar boxam deEx
anpl e 25 was prepared using the general procedure

wale®onidst above in Exanple 2 1 substituting PCT/US2008/079517

di met hyl ami ne for 2-am noethanol in Step 2. M5 (ES+):
me 437.3 [M+ H +. Exanple 26
c/'s-4-f[4-nmethyl-6-(1-piperidinyl)-1,3,5-triazin-2-yl
Eamne?d L/ -{r2-

&J—H{ﬁln#{é?ﬁ\@@ﬂph&%h&wia'n{mmwé ﬁ.sgh@tmm%w@ox am de

pl e mas oﬁeoar- he general procedure

: IS8 ’ ‘ f¥ituting piperidine
for 2- antnoethanol in Step 2. M5 (ESt): me 477.3 [M +
H +. Exanple 27

c/'s-4-[(4-am no-6-gRt hylQ1, 3, 5- HNi a 2- vDani nol -

L/ - ([ 2- N NN

(trifluoromethvDp Egmllﬁ%t cyh]dnexanecarboxantde
Exanpl e 27 was prepared using theVgeneral procedure
descri bed above in Exanple 2 1 substituting ammonia
for 2-am noethanol in step 2. M5 (ES+): me 409.3 [M +

H +. E&éﬁ\ 128 w2 prepared using the ?eneral procedure described above in
I%L h’&;f 2_[1 %Jbgtql Y gjgpﬁ/l%n Ptg%rg mlnoeth noI |rrtTg ep%l. I\?S SEIEet)th %99.3

[VrtaﬁlnoIcchohexanecarboxantdeStep 1:
4-chloro-L/-6-dinmethyl-1,3,5-triazin-2-amne To a
solution of Internediate 13 (500 ng, 3.07 mol) in
Exapmi¢ 220 (15 nl) was added a sol ution of 25-30%
SR yne-(03RfR it lexy ) BthATa e 1)3 b-BiaMRALRY yaml{E- NI Xt Ur e
Was cooled to 0 0C, and the pH was adj usted to 9-10
tiflug nhe | Aathyllgyelobexanscarboxamide at 9-10 for 0.5

h The reactlon progress nINQdekby LCMS, and
the m xture was uset in the next g\ep W t hout wor kup.
N N*

H /k ,k\

Example 24 was prepared using the general procedure described above in
Example 21 substituting 2-(methyloxy)ethanamine for 2-amincethanol in Step 2. MS
(ES+): m/e 467.3 [M + H]".

Example 25
cis-4-{[4-(dimethylamino)-6-methyl-1,3,5-triazin-2-yl]Jamino}-N-{[2-

(trifluoromethyphenylimethyllcyclohexanecarboxamide

~n

CF, N
Saaet's
N \Ni\
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Step 2 :
3-{[4-nmethyl -6-(nethylam no)-1, 3,5-triazi n-2-yllam no}

W@ hokmaxanecar boxyl ic acid To a m xture of PCT/US2008/079517

10

15

20

25

4-chloro-/V-6-dinmethyl-1,3,5-triazin-2-amne (485 ny,

3.07 mmol ) was added 3-am nocycl ohexanecar boxylic acid

(527 ng, 3.68 nmmol ) at 0 OC. The m xture was al | owed

t o wdxAiple 26twasTrPafd Ysy thagentes! Regedse dessribed hede T0

ExX@pRin1 sUBSt Mgk &hyNRRING R CEIMiR Gt oRR Stdole WIS tmle
urjfied by HPLC to afford 0.6 g (2.26 mml, 74%

é[§5 B the desired product as a white solid. M

(E&) nme 266.2 [M+ H+. Step 3 :
§(2 4-di chl or ophenyl

’3‘%‘{ | - 3- f[4 rrethyl 6- (et hyl anino) - 1

j ; 1. 8161tiazoHExamedaf{Box am de To a

m }ngﬂln en I eth Ilc Iohexanecar o) amlde
n ri azi n-2-

yl]anino}cyclohexanecarboxyl|c aci 100 ng, 0.377
mmol ) was added [ (2, 4 dlchlorophe |.) et hyl ] am ne (82
ng, 0.47 mmol), DVAP @10 0. 08 @hnl) and EDCl (108
ng, 0.56 nmol). The t e stN‘rned at room
tenperature for 4h. e M xt iltered and the
filtrate concentrated. The crudeHproduct was purified
by HPLC to provide 55 ng (0.13 nmol, 35%yield) of the
desired material as a single najor racemc
di astExp@peet. wayRrdrasH) usingltiee d@ra) pfovkduréfiescribed above in
%%! fw]%fe%téu\é@ﬂité(twgga?déﬂbuﬁe £ 2GR PEER B D. NS (ES: ): m/e 477.3 M
ow ng net :
BH [ (1, 1- d|nethylethyl)oxylcarbonyl}an1no)cvclohexane
carboxyllc acid To a suspension of

g m iyclohexanecarboxylic acid (10 g, 69.8 mol) in
Xap xane (100.0 m.) was added 1N NaOH (41.9 m,

@5{(M|Qo-6-ﬁetmr-1,S,isitﬂarziimgymmingle\l-ﬂzJnut es, the m xture
'ﬁllf'l[jgrg eﬁ1 Dphe l f glcllghl 9 ne%Qr% Inﬁtgél 1- d' et hyI et hyI )

. added to the
reaction. The reacti ¢h was stlrredrﬁﬁ roomtenperature
overni ght. The resu werenvacuum fil tered
and then redissol ve wat e ). The aqueous

material was made acidic (pH 4) mmth 3N HCl, and then
extracted (2 x100 ml ) with DCM The organics were

dri ed over Na2SU4 and evacuated to
Example 27 was prepared using the general procedure described above in

Example 21 substituting ammonia for 2-aminoethanol in step 2. MS (ES+): m/e 409.3 [M
+ HJ".

Example 28
N-[(2,4-dichlorophenyl)methyl]-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-

yllaminolcyclohexanecarboxamide
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yield the title conpound as a white powder (17.0 g,
100% . Step 2 : 3-am no-

wa@.200002187 di chl or ophenyl ) net hyl | cvcl ohexanecar POKUS290%1€79517
To a solution of
3-({[ (1, 1-di net hyl et hyl ) oxy] car bonyl } am no) cycl ohexane
carboxylic acid (10.0 g, 4 1. 1 mol) in DW (200 m .)
Slew 1 fhelerot-gdimetityl-7.3.59iazin-2amingmpl ), fol | owed by
2,4- dlchlorobenzylanlne (5 53 mM _, 41. 1 mmol) and
BOP (18.18 g, 4 1. 1 mmol). The reaction was stirred
overni ght at roomtenperature. Saturated NaHCO3 (300
m ) was added to the reactigmw which affected a white
precipitate to formafter 1 )g]ﬂutes The precipitate
was vacuum filtered, washedNw¥h water, and dried. The
solids were suspended in aeMN m.) and treated with
TFA (10 nlL). After stirring for 2 hours, the reaction
was cooled to QC, basified with 6N NaCH to pH 10, and

t hen TR JoRkibe df IWethédidvk ¢ 3x51000ngY13.07. mrﬂ{aga.nqrrg;@NvW (wsm) was

dr,i ed t f d |.nt
LN SR R .
dobed t0 0 3t,gnd Ihe pHt vas adjiisted B.9410witth1 BIrNgidtenTHe pH was maintained

%té@tf{}yd ;JS h STEé%a%tngwé)%'g s v!}g%trﬂ |t8|lgdrf>g)LC?vIS and the rq.lxture was

azin cvclo exane arboxam de
ysest inihe neft step Wlthout workup.
3-am no-N-[ (2, 4-di chl or ophenyl ) met hyl ] cycl ohexanecar bo

xam de 55.00 g, 16.60 mmol) in Tetrahydrofuran (THF)
t  3A[4- =6- a =1, 3z S2- i Ighex oxvlic acid

nmol ) . Dl EA (3.62 m, 20.75 nmol) was then added
dropwi se. The reaction was stirred at roomtenperature

for 30 mnutes, at which point H showed t he desired
i nternmedi ate. Next, nmethyl nev-t™1 .5 m, 83 mmuol)
was added to the reactd i clh Jas heated to 450C
and stirred overnight. sHowdd conversion to the

desired product. The reacti on was evacuated and then
granul ated in acetonitrile (100 rnL). The solids were

' f
T3 BRASREPGUHD 1E8 Rl AEib 5 2 R RRS nfo S P uas
asidpj d@minpcy@oheagracgdoptia geid IFA7ang Ha8 mmal) pidh°Q. ol hefrhistuee was
diBRed ot HFmIORPIHEEH (m%s%%talg&?@et@t?e@ sRe1oMal 88 AR thidiure was

The rel ative stereochen1strg
concentrated and the product was purified by HPLC to afford 0.6 g (2.26 mmol, 74% yield)

of the desired product as a white solid. MS (ES+): m/e 266.2 [M + HJ".

Step 3: cis-N-[(2.4-dichlorophenylimethyl]-3-{[4-methyl|-6-(methylamino)-1,3,5-triazin-2-

vllaminolcyclohexanecarboxamide

To a solution of 3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-
ylJamino}cyclohexanecarboxylic acid (100 mg, 0.377 mmol) was added [(2,4-
52
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maj or isoner was determned to be cis by 2D NVR M5
(ES+): mle 423.0 [M+ H +. Exanple 29

W@ L®984%157%- et hyl - 6- (et hyl ami no) - 1, 3, 5-t ri azi PECRUYI00$0M9517

ino}-N-fr2- (trifluoromethvQhenyl | nethyl k
L/ cl ohexanecar box am de Exanpl e 29 was prepared using
the general procedure described above in Exanple 28

%@M@nf@nyl)m@hmame( $2 Mp| UHF BREDNYMABHER O] Qr@@ rarelAnAd&DCI
hog m[g (Z5ém r‘rRI)BC kherpahe %Bkﬁ@émlr&@meﬂﬁ)e@ﬁj@?&ﬂhB Th&Rixture

+ Exa
i libigd B3 et EoppA e O HIP PLoMCEwaS RUSIhoYHBAG lo
proVidg ?E{\l‘n@{(ﬁﬁ mmol, 35% vyield) of Ithle deS|tr1ed mateTaI ﬁs a single megor racemic
(trifluor yl l.ret hvDcvcl ohexanecar boxarmi
%éé%&%ﬂ%}éﬂgg£%g§mﬁﬁé%§ﬁg J3|ng the general procedure
descri bed above |n Exanple 28 substituting

T e

oro met h

: & i ) BB : anecarboxvllc acid
c/s-/V-{[4-chl oro- 2 (trlfluoronethyl)phenyllnethyl} 3-
{r4-nmethyl-6-(methylamno ')- 1 3 5-

triazin”- yIIanlnoIcchohe am de Exanple 3 1
was prepared using th@0~- dure descri bed
above in Exanple 28 sub .|tutﬁng
1-[4-chloro-2-(trifluoronethyl)phenyl] nethanam ne for

[(2,4- dichlorophenyl)nmethyl]amne in Step 3. M5
( ES*)To dduepéhaibndf BMhiin dd) ctohekXmitibBx e acid (10 g, 69.8 mmolf in 1,4-

Seh i e e o A P ) A s ey e

mih oties zhefixjure aum etictb e\oiHao bextian emabksom -dimettey| by ijagbod2te

689{99%@8\ \5&?% Q%H'P&@%?chﬁ@l ﬂ{el &% 39§ﬁr?erd3£f90m

above erne
terperatugs @Mrrughﬁ phegreisiltieg $ojidg ‘gﬁﬁen/@cqlwm Hieegsl @d then redissolved in

water (150 mL). The aqueous material was made acidic (pH 4) with 3N HCI, and then

extracted (2 x100 mL) with DCM. The organics were dried over Na,SO,4 and evacuated to

yield the title compound as a white powder (17.0 g, 100%).
Step 2: 3-amino-N-[(2,4-dichlorophenylimethyl]cyclohexanecarboxamide

Cl
N
NH,

Cl O

To a solution of 3-({[(1,1-dimethylethyl)oxy]carbonyl}amino)cyclohexanecarboxylic
acid (10.0 g, 41.1 mmol) in DMF (200 mL) was added DIEA (10.77 mL, 61.7 mmol),
followed by 2,4-dichlorobenzylamine (5.53 mL, 41.1 mmol) and BOP (18.18 g, 41.1
mmol). The reaction was stirred overnight at room temperature. Saturated NaHCO; (300
mL) was added to the reaction which affected a white precipitate to form after 10 minutes.
The precipitate was vacuum filtered, washed with water, and dried. The solids were
suspended in DCM (50 mL) and treated with TFA (10 mL). After stirring for 2 hours, the
reaction was cooled to 0°C, basified with 6N NaOH to pH 10, and then extracted with
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M5 (ES+): mle 482.0 [M + H] +. Exanpl e 33
(c/'s)-/V-{r2-chl oro-4-(di nmet hyl am no) phenyl | net hyl } -3
WO §fodoeathyl - 6- (et hyl am noV1l . 3. 5- PCT/US2008/079517

triazin™-yllam nol cvcl ohexanecar boxam de Exanpl e 33
was prepared using the general procedure described
above in Exanple 28 substituting Internediate 4 for
DM (18P a14d)-0rT 6P REgaDics weterdyiedl ﬂng@d andSvagyatpd tWBfgrES)
|RtefnétiRde 94 56\.& g, 3dbsh-as BXHBIsBIBAMS (ES+): mie 301.0 [M]'.
(c/s)-L/-[(2-chl oro-4-cvanophenyl
"Jmethyl | -3-{[ 4-nmet hyl - 6- (et hyl am no)-1. 3.5-tri azin-2
Stety Bl digv@I4cHeHIGrbsheRRIeH ethiipX-garintieh vES amBih @adhoWas. 5-triazin-2-
re a(pq %§|qg;$he g%geral procedure described above
@%Eéﬁﬁ%%%%%&%ﬁﬂUngImewmmaHerm
[ (2, 4-di chl orophenyl ) et hyl ] am ne iyR~Step 3. M5 (ESt):
nme 366.0 [M+ H]+c nple 3 A
(c/s)-L/-{rZ-chIorosng%;$Fet ;o|Nsﬁypphenyllnethyl}_
3-(r4-nethyl - 6- (nethy oY- I73Nb-'N
triazin-2-y|Ianino)cvdﬂohexanecaﬁbox anm deExanpl e 35

was prepared using the general procedure described
above in Exanple 28 substituting Internmediate 14 for

[ (2, odk BRiugT & phasnip e Nt rgichiarepheny metsylgyclghexgreqapmxpmide

(Eriolelg,ﬂr;lﬂgd?hM)‘rn T&tr‘a-lhycﬁzsﬁjmlt(ﬁHsﬁ(zm mL) was added Intermediate 13 (2.72
- 3-{r4- - 6- am no : ,

& 16 g0kraot ol 64, B ST e e asdepranvins, Jersapton

Was-sfirreh 5t ro o grhperattifeyfbrl 30cvioLilek,eat aihizh @b inbx@IME dBoviedathp desired

. : i h g .

o A T T

Wsheatedite AD Grandistingd vemishil | aMiSrboved Smuprs®n tatbe desined:

A uch 2rheQedMort whl Svacuated and then granulated in acetonitrile (100 mL). The

solids were filtered and dried to afford the freebase as a white solid. The solids were

dissolved in DMSO and TFA and subjected to reverse-phase HPLC purification to afford
the title compound (2.0 g, 22%) as a the white solid. The relative stereochemistry of the
major isomer was determined to be cis by 2D NMR. MS (ES+): m/e 423.0 [M + H]™.

Example 29
cis-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-yllamino}-N-{[2-

(trifluoromethylphenyllmethylicyclohexanecarboxamide

HN”

H N)§N
i L

CF, o)

Example 29 was prepared using the general procedure described above in
Example 28 substituting 1-[2-(trifluoromethyl)phenyllmethanamine for [(2,4-
dichlorophenyl)methylJamine in Step 3. MS (ES+): m/e 423.1 [M + H]".
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Exanple 37 (c/s)-3-fr4-(2-fluorophenv
-6-(methylamno)-1, 3,5-triazin-2-yllamno}- L/-{r2-

W@ 2000046t onet hvQ@henyl | met hyl | cvcl ohexanecar bBXEIB2068/079517
Exanpl e 37 was prepared using the general procedure
descri bed above in Exanple 2 substituting Internediate
15 for Internediate 1 and 2-fl uorophenyl boronic acid
Exampdhdhy| boronic acid. MS (ES+): mle 503.0 [M +

d‘l‘.ﬂ-?—ﬁ[@ﬁﬂiml @él%gtﬂvlfai‘mno) 1,3,5- trlazdn -2- vI]amln%}-II\l -({2- 135
|é§4q_of@_§!}¢_34{i)rgﬁlm( yl L@uokﬁ\g)%vc nh\{axénecgrrtr)g;[(ar% am no) - tri

(trifluoromet thphenyI | met hyl | cvcl ghexanecar boxani de
Exanpl e 38 was prepared using the eneral procedure
descri bed above in .a Imﬁﬂiﬂ& ting Internedi ate

15 for Internediat e yI boronic acid
for phenyl boronic ac:lotd:F MSO(ES+)H me 503.0 [M + H] +.
Exanpl e 39 (cis)-3-{[4- (4 cvanophenyl

")-6-(nmethylamno')-1,3,5-triazin-2-yllamno}- L/-{[2-
(tri fEixHﬂbl@'ﬁ@Mb!é'p)éH&%MgH@&ﬁ@yér}e%( Ql&BM@F@&%W te

e was pr ed usin neral pro

GECD Bertostiane T ERRREITE D Do FeyePede At at o
didhidreghehylinegtimgldintiicen $tearsd MS (BsopBasy 1 par+omi’.c aci d

for phenyl boronic acid. M5 (ES+): me 510.0 [M+ H] +.
Exanmpl e 40 (c/'s)-4-{r4-nethyl-6-(methylam noV1. 3, 5-t
Exaimpl@3Y| 1am no}-L/-{[ 2-
id-Kiigfal SRS @ BREV-S BRI AR SYFA ABRHANCCATRLRACH ek
xanp e 40 was prepared using the generalr procedure
tgedr 2 yiaaneisiehexaneEiingde 8 subst it uting
c/s-4- am nocycl ohexanecar boxylic acjd for 3-
am nocycl ohexanecagboxylic acid in tep 2 and
1-[2-(trifluoronet y eny\ié@%a ‘llyefor
[ (2, 4-di chl orophenyl j\rﬂ, ep 3. M5 (ES+):
me 423.1 [M+ H+. ¢f

Example 31 was prepared using the general procedure described above in
Example 28 substituting 1-[4-chloro-2-(trifluoromethyl)phenyllmethanamine for [(2,4-
dichlorophenyl)methylJamine in Step 3. MS (ES+): m/e 457.3 [M + H]".

Example 32
(cis)-N-({2-chloro-4-[(methylsulfonyl)amino]phenyl¥imethyl)-3-{[4-methyl-6-(methylamino)-

1,3.5-triazin-2-yllamino}cyclohexanecarboxamide

HN”

¥ N H N“=N
o \Q\/Nj(O\NJI\N/)\
H

Cl @)

0.
s

Example 32 was prepared using the general procedure described above in
Example 28 substituting Intermediate 3 for [(2,4-dichlorophenyl)methyllamine in Step 3.
MS (ES+): m/e 482.0 [M + HJ".



Exanple 4 1
c/'s-4-{[4-nethyl -6-(nmethylam no)-1,3,5-triazin-2-ylla
WORMWOP491VE ({ 2- PCT/US2008/079517

[ (trifluoronmethvDoxyl phenyl | met hvDevcl ohexanecar boxarmi
de Exanple 4 1 was prepared using the genera

procedure described above in Exanple 28 substituting

c/ s-4-am nocycl ohexanecar boxylic acid for 3-

am nocycl ohexanecar boxylic acid in Step 2 and 1-{2-

trifluoromethyl)oxy]phenyl}methanam ne for
%ﬁ%?@@ﬂ?chlorophenyl)nethyl]an1ne in Step 3. M5 (ES+):
(6is BN42Shord-A4(dimbthyla misoaime he] mbehyi}-3-{[4-methyl-6-(methylamino)-1.3.5-
: |chlorq8hen.

thylamno ')-1

, 3, 5- tr|a2|n 2- yl'l am nol cvcl ohexanggar box am de
Exanple 42 was preprred using the geleral procedure
descri bed above in <EﬁﬁleH28 bstyi t ting
c/ s-4-am nocycl ohexanegary é‘ or 3-

ani nocycl ohexanecarboxstlic acid i Step 2 . M8 (ESH):
nme 423.0 [M+ H| +. Exanpl e 43
c/'s-IV-{[4-chloro-2-(trifluoronethyl)phenyllnmethyl}-4

-{r 4-Exemh@al336¢ve(srm¢ﬁayddamingdhé yerterad pcedure described above in

n

If)(ah%?e'riek SaL%{)é &@tﬁﬁ? ﬂbﬁﬁ’e&*a@@r‘cﬁ 99%(91% eFIﬁ rﬁ%scr e4n?Step 3.

e general proce ure
10 Mpeehi 'ﬁ/eéoﬁar?dlv'e* B substituting
c/ s- 4-am nocycl ohexanecar boxylic acid for 3-
am nocycl ohexanecarboxylic acid in Step 2 and
Bxampledt or 0-2- (trifl uoromet hyl ) phenyl ] met hanani ne for
(bis R42cining-gcgntophady)) e thiply-B Y amhdtey R mSthgaimino 3. 4-f654ih-2-

e. 457, 3 anpl e 44
ﬁ%@y%£¥%ﬁm%%g%§£&%ﬂPﬁ;thyIan1no) 1,3,5-triazin-2-yllam

i no}-/V-({2- HN”
NG NS
QVHYO\NAN/J\
15 Cl o) H

Example 34 was prepared using the general procedure described above in
Example 28 substituting Intermediate 6 for [(2,4-dichlorophenyl)methyllamine in Step 3.
MS (ES+): m/e 366.0 [M + HJ".

20
Example 35
(cis)-N-{[2-chloro-4-(1H-tetrazol-5-yl)phenyllmethyl}-3-{[4-methyl-6-(methylamino)-1,3,5-
triazin-2-yllJaminolcyclohexanecarboxamide
N-N HN"
N.N | Q
N N
H H -
NWKO\N NJ\
o5 Cl 0 H
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[(trifluoronethyDthiol phenyl | nmet hvOcycl ohexanecar boxam
i de Exanple 44 was prepared using the general
wWee@eeduse descri bed above in Exanpl e 28 substPETiUB2908/079517
c/ s-4-am nocycl ohexanecar boxylic acid for 3-
am nocycl ohexanecar boxylic acid in Step 2 and 1-{2-
(trifluoronethyl)thio] phenyl} net hanam ne for .
[ (2, AamelRISMESIRETRRredHSING)Ng arfiera PiaseBire gesBribedaRorSiF) :
Eaphpftos Qibkivitingrhtarnfesmed £1off2,4-dichlorophenyl)methyllamine in Step 3.
frans-_4-i[4- ne h%/I - 6- (met hyl am no) -1
S TS0 AN e noH- 11 2-
(trifluoromet hvDDhenyl | met hyl | cvcl ohexanecar boxani de
5 %a Ig 44 was prepared using the general procedure
$B2d above in Exanpl e 28 substituting
s pdr{ 4-Anetinl-B-dmegtbllemanon hSdatribrin-@ivllaniagli-MH- B dirifl @geromethyl )-4-
ARG ABEXMREGRAE OB iGe aCi d in Step 2 and
I-1TZ-(trifTuoromet nyl ) phenyl ] met hanam ne for
[ (2, 4-di chl orophenyl ) net hyl ] am ne iyt Step 3. M5 (ES+):
me 423.1 [M+ H +. arrp|e )N\J§N
frans-4-{[4-rrethy|-6§::@t yl no)jl-
,3,5-triazin-2-yll amyo kh” Nl)\
[ (trifluoronmet hvDoxyl9henyPl met hvDcvcl ohexanecar boxam
de Exanple 46 was prepared using the general procedure
descri bed above in Exanple 28 substituting
10 f r ansxdmpleidboey crafasdarsegdhdgengral orogeduwe fiegeriBed above in

.t %%@éuggﬁ&%EQQg@ﬁ%f for ﬂ?,ﬁ&i%hﬁbr&gh%nylﬁ?%ﬂ%aﬂﬂn{agﬁ Step 3.

uor onet hyl Aq enyl anam ne
! E&t)dﬁ@rﬂ%rodbf%e WynethylJamine in Step 3. M5 (ES+):
me 439.1 [M+ H +. Exanple 47
frans-/V-[ (2, 4-dichl orophenyl
"Yethyl | -4-|[4-nmethyl -6-(methyl am no
15 ')-1,3,5-triazin-2- yllam nol cvcl ohexanecar box
I:axrg dcpgé.;mpl e 47 was prepared using the general

Otedtr e descri bed above in
(cis)-3-{[4-(2-fluorophenyl)-6-(methylamino)-1,3.5-triazin-2-ylJamino}-N-{[2-

(trifluoromethylphenyllmethylicyclohexanecarboxamide

HN”
N"SN F
H
@\/N\'p\NJI\N’
CF, O H

20

Example 37 was prepared using the general procedure described above in
25  Example 2 substituting Intermediate 15 for Intermediate 1 and 2-fluorophenylboronic acid
for phenylboronic acid. MS (ES+): m/e 503.0 [M + H]".
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Exanpl e 28 substituting
frans-4-am nocycl ohexanecar boxylic acid for 3-

W@ ra0n0¢d18T ohexanecarboxylic acid in Step 2 . MXT/ER0P8/079517

me 423.0 [M+ H +. Exanple 48
frans- A/ -fr4-chloro-2-(trifluoronethyl
")phenyl | nethyl }-4-fr4-nmethyl -6-(nmethylamno ')-1, 3, 5-
Exampl¢ #8 - y| | ani nol cvcl ohexanecar boxam de Exanpl e 48
(WBE3-HAEPAIREbHER|ING (hEByIBRMET A, R gGEdyNaniAgsepbed
apove In Exarrp e 12 substituting |

il mgthy} t descid for 3-
am nocycl ohexanecar boxylic acid in Step 2 and
1-[4-chloro-2- (trifluoromethyl)phenyl]nethananine for
[ (2, 4-di chl orophenyl ) net hyl ] am mﬁl n Step 3. M5 (ESt):

me 457.3 [M + H] anpl
c/s4{mthy|[4-n@/ -1,3,5-triazin-2
-yllamno}- L/-{[2

(trifluoromet thphgnSyI i met hyl | cvcl oheXawecar boxam de
Exanpl e 49 was prepared using the general procedure
descri bed above in Exanple 28 substituting

| nt erBxeniplatd® wes preparedt w@imgrtioe yarleod ercaad cadéaxipéd aboseind

e .

PR Dol nlefigddl s WOTRHTEMIS PR BB ATBAE aci
ferasepylem@cagv WS (EB+): F1]/6+5(B(%1H°ﬂ)t*é4]50

c/ s-4-fmet hvi r 4- met hyl - 6- (et hyl am no

')-1,3,5-triazin-2-yllam no}- L/-({2-
Emﬂ??%or onet hvDoxyl Dhenyl | met hvDcvcl ohexanecar boxanmi
(die)-Eqanp| RarPheds)-dmepanLentsi. 3§ tidae-Denperc)-Npcedur e

d Ie28 subs ituting
ey et xanecar boxyl i ¢ aci d

in Step 2 and

1-{2-[(trifluoronethyl)oxy] phen%l},rret hanam ne for

[ (2, 4-di chl or ophenyl ) net hyl ] am /“é in Step 3. M5 (ES+):
e

me 453.1 [M + H]Q\/H\(O\N
N

Example 39 was prepared using the general procedure described above in
Example 2 substituting Intermediate 15 for Intermediate 1 and 4-cyanophenylboronic acid
for phenylboronic acid. MS (ES+): m/e 510.0 [M + H]".

Example 40
(cis)-4-{[4-methyl-6-(methylamino)-1.3.5-triazin-2-ylJlamino}-N-{[2-

(trifluoromethylphenyllmethyllcyclohexanecarboxamide

CF o) HN

sgacly
e

58



10

156

20

25

30

Exanple 5 1 c/s-L/-r(2,4-dichloroprienyl

"Ynmet hyl | -4-fnethyl [ 4-net hyl - 6- (net hyl am no) -1, 3,5-tri
wa@2e015Y| | am nol cvcl ohexanecar box am de ExanptBUS2008/079517

was prepared using the general procedure described

above in Exanple 28 substituting Internediate 16 for

3-am nocycl ohexanecarboxylic acid in Step 2 . M

(ES+) nme 437.0 [M+ H +. Exanple 52

C/" S e %—'ﬁ[ﬂﬂ%s%&fa?éd(ds\’dgfth@Qér%@bl‘b\éba&@6&%&5&6‘3&6’(‘;\0& hr 4

-fne

Exapmp b?ﬁtﬁ‘t%‘:ﬁo‘} E’\glkE‘PEM‘f SXRes BN IS Bxanpl e 52
ansiBodytlepaxaretatsoixiE dclaen g%rp@ra:ﬂd 1|9[I2Qtt|ﬂd¢rblﬁetdﬂ$pmbh)b}ﬁ¢thanamine

a in Ex e 28 substi ng dj @r
SR F R ERL TR Aol FRELTE St
1-[4-chloro-2-(trifluoronethyl)phenyl] met hanam ne f or
I%%?n 49 4.pI| chl orophenyl )methyl Jamine in Step 3. M

me 471 O [M +

F-4me-melnyil-n-| l"s : Ol 45
[(tﬁ"ﬂu%rdrﬁétlﬂl)bﬂr]&eﬁ{/lhﬁéfhﬂﬁ}/cléh\éxér{e%arboxamlde .
(triflTuoronmethvDphenylTmet hylTcvcl ohexanecar boxam de
Step 1. frans-4-U4-(nethyl am no) - 6- phenyl -

, 3, 5-triazin-2-yllampp} cvgl ohexangear boxyl ic acid To
a nixture of

)\
4-chl oro-L/ - rrethyl-erﬁll- J\ fazin-2-amne ( 1
.0 g, 4.5 mol) in CHECN H2 S, m.) was added

frans 4-am nocycl ohexanecar boxylH c acid (973 ngs, 6.80
mol ). The solution was treated with 1 N NaCOH to
maintain a of 9-10, and tlrre 0 for 36 h. .
The §’EPP'F|4ﬁdV%px‘iH?Feé’ %5‘@‘ P pm% ﬁg?séf'g%%%’o"e n
Eﬁahmmiéﬁsubstlth\cvsdféamlmeC)&fdhdmnpcalddmth acihfoc B- was

' (20% yi el d) of the
el e R A T
[(tnfluoromethyl oxy]phenyl}methanamine for [(2,4- d|chIorophenyl)methyl]amlne in Step 3.
MS (ES+): m/e 439.1 [M + H]".

Example 42
cis-N-[(2.4-dichlorophenyl)methvl]-4-{[4-methy|-6-(methylamino)-1.3,5-triazin-2-

yllaminolcyclohexanecarboxamide

cl o) HN™

/@ANJKO\ NJ\N
cl " HJ\\NJ\

Example 42 was prepared using the general procedure described above in
Example 28 substituting cis-4-aminocyclohexanecarboxylic acid for 3-
aminocyclohexanecarboxylic acid in Step 2. MS (ES+): m/e 423.0 [M + H]".
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Step 2 : frans”-1K-fnethyl am noHS- phenyl -
,3,5-triazin-2-yllamno}- L/-ir2-

W@ 2eoo kst onet hvDphenyl | met hyl | cvcl ohexanecar bR&T/US2008/079517
am deTo a sol ution of
frans-4-{[4-(met hyl am no) - 6- phenyl -1, 3, 5-tri azi n- 2-
yl ] am no} cycl ohexanecar boxylic acid (40 ng, 0.12 mol)
was added 1-[2- (trifluoronethyl)phenyl]methanam ne
(22 ng, 0.12 mol ), EDCI (24 ng, 0.12 mmol ), HOBt (17
ngs, .0.12 mmol ), and L/-nethyl norpholine (13 ng, 0.12
EXeBIPle 4%he i xture was stirred at rt for 20 h. The
SONVBRIhIONG3-(tFifutpotRethyl Il ey w2ty Ha{[ 4 elth i IHee(nfe@ ANt 6) a1 . 3.5-

resi due wa %ﬂﬂ#i”ﬁg % Hﬁrp to provide 20 mg (34%

Vi el o 0 [ T y 1 al . NS(ES"‘) m e 4853['\/'

+ H +. Exanpl e 54 frang-4-{§4- (nethyam no

")-6-phenyl -1 ,3,5-triazin-R-ykl am go}-/\/-({2-
[(trifluoronet hvDoxyl[phEny | Yﬁ%%ﬁ ohexanecar boxami
de Exanple 54 was prepared usiyg general procedure

descri bed above in Exanple 53 suB%tituting
1-{2-[(trifluoronethyl)oxy] phenyl } met hanam ne for

%/-S[ ‘(2;J:Eé%é‘uElle%gpa%%ng&fp%gds%%&ﬁ%@@% Ep %‘ggﬂég Seslcﬂbesot g‘d%vg In

Exampis- 28 subtitytihgdischbminopishexanecarboxylic acid for 3-

PR bAEn iR REIRD arf- PASANFed. S, 5-Lri azin-2-
I 'am nol cvcl ohexanecar boxam de anﬁfe 55 was

(E;'F'é‘ﬁfﬁméﬂ‘y'ﬂé’leﬁ)d]”ﬁ%@”@é\%‘rfﬁﬂ [(F1-eicaiepeeryBIethy Rminapiep 3. MS

(EB+EXReWEE3 BB +$bst i t uti ng

[ (2, 4-di chl orophenyl ) et hyl ]am ne for 1-[2-
(trifluoromethyl)phenyl]nmethananmine in Step 2. M5
(ESt): me 485.2 [M+ H] +. Exanpl e 56
frans-A/-ir4-chloro-2-(trifluoronethyl

") Dhenyl | met hyl }-4-ir4-(methyl am no) - 6- phenyl -1. 3. 5-
triazin™-yllam nol cvcl ohexanecar boxam de Exanpl e 56
was prepared using the general procedure described
above in

Example 44

cis-4-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-yllamino}-N-({2-

[(trifluoromethyDthio]phenylimethyl)cyclohexanecarboxamide

SCF o) HN™

St B
H HJ\\NJ\

Example 44 was prepared using the general procedure described above in
Example 28 substituting cis-4-aminocyclohexanecarboxylic acid for 3-
aminocyclohexanecarboxylic acid in Step 2 and 1-{2-
[(trifluoromethythio]phenyl}methanamine for [(2,4-dichlorophenyl)methyllamine in Step 3.
MS (ES+): m/e 455.0 [M + H]".
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M5 (ESt+): me 519.3 [M + H +. Exanple 57

c/ s-4-{met hyl [ 4- (et hyl am no) - 6- phenyl -1, 3, 5-tri azin-2

-yllamno}- L/-{][2-

Examii¢ ¢dr onet hvQphenyl | net hyl | cvcl ohexanecar boxani de

t@h@mt@maﬁvw@@némmﬁm 3J§-|tri’é9|nt2hﬂ1a8ﬁﬂﬁfl\ﬁ4if2 procedure

scrl b d above in EX 53 substituting

irpmethyiphenylime : ARPFEEYe| ohexanecar boxyl i c

ac:ld in Step 1. I\/IS (lg§+) Qde 499@/[M+ H +. Exanpl e

58

c/ s-4-f met hvi r 4- (e arﬁjr@- Jﬁ\erﬁ-l,s,S-triazin-z

-yl lam no>- L/-({2-

[ (trifluoromethvDoxyl phenvDnet h\)bcvcl ohexanecar boxani d

eExanpl e 58 was prepared usi ng the general procedure
descr] bed ove in Exanple 53 substituti , ,
Inte '6'P§t WES PrRRera Usig- e %?HW?EB%F%H%E%%?QB%&%WM c
Baigld 28 ﬁb@tﬁ]ut[hg&mds-4 amlnooyclohexaneoarboxylic acid for 3-

f I 4 th
JipGibpl bt SRR ) SRER T e SRR Rheb Bpeganamine
fvE(4, E@eworonheﬂyﬁmethslla[nnmermrqtep 3.EM&rtpSe): Bge 423.1 [M + H]".
c/s-L/-[(2, 4-dichl orophenyl
"JYmet hyl | - 4-| met hyl [ 4- (et hyl ami no
')-6-phenyl -1, 3,5-triazin-2-
yl I am nol cvcl ohexanecar box am de Exanple 59 was
rﬁ@%ﬁ% usi ng the general procedure described above
I

e 53 substituting Internediate 16 for

B
ttanaAs{4dmetiny/IFEoE@neath viendnaried: Sutrizakyd-yiambe-d-§2y Step 1 and

thtftroftinftf/b IR I ek A UcOBokBhiad - | 2-
Step 2. M5
(ESt): mle 499.0 [M 'bcl-'ﬂ +. oExaan ang0
c/ s-ZV-1~-chl oro”™-"r g u hyDByenyI | met hyl [ ~-feth
yl ~-f et hyl am noVe- yIH
A

Example 46 was prepared using the general procedure described above in
Example 28 substituting trans-4-aminocyclohexanecarboxylic acid for 3-
aminocyclohexanecarboxylic acid in Step 2 and 1-{2-
[(trifluoromethyl)oxylphenylimethanamine for [(2,4-dichlorophenyl)methyllamine in Step 3.

MS (ES+): m/e 439.1 [M + H]".

Example 47
trans-N-[(2.4-dichlorophenyl)methyl]-4-{[4-methyl-6-(methylamino)-1,3.5-triazin-2-

yvllaminolcyclohexanecarboxamide

Cl o HN
0L L
cl HJ\\NJ\
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| -triazin”-yllamnol cvcl ohexanecar boxam de Exanpl e 60
was prepared using the general procedure described

W@bw9e49187 Exanpl e 53 substituting | nternedi at ePABUSING/079517

frans- 4-am nocycl ohexanecar boxylic acid in Step 1 and
1-[4-chloro-2-(trifluoronethyl)phenyl]nmethanam ne for
1-12- (trifluoronethyl)phenyl]nethanamne in Step 2.
M5 (ES+): nle 533.1 [M+ H]+. Exanple 6 1

3- { [ étxémswewlvaprea)ar&&h@wé génedal BrdcbdiAg b8scAbdd dRNE RO}

%ﬁamp#el %?o%“@ﬁtﬂﬁftﬁsglt’%ﬁérﬁm'”%?'?fiﬂx?féﬁ?@rb(?ﬁlé'ﬁé‘ﬁ'@é%[r:“ooxam de
dnxiacaytiehdxatessdxiceRrRrie Step. NS (H8 ) geRelalo [Krogedur e
descri bed above in Exanple 53 substituting

3-am nocycl ohexanecar boxylic acid for trans-4-

Exampde$&| ohexanecarboxylic acid in Step 1. M5 (ESt):
t@n@-}\f-‘ﬁécl‘ﬁor{)l\é d'rlfl’ﬁu)rtmequrp nﬁ]rﬁ&hvl} 4-{[4- metth 6 (methvlamlno) 1,3.5-
3-T met nylam no) - b- phenyl - 1. 3. 5-tr1 azi n- Z-yl Lam no>

'2 inelpyqiahgxang -f BXEARYS/ | phenv Dret hv
cvcl ohexanecar boxam d% Exa le 62 VRS- prepar ed using

t he general procedure d~’esc bed abo e in Exanpl e 53
x’

substituting 3-am no I|c acid for
trans-4- am nocycl g ecar din Step 1 and
1-{2- [(trifluoronethyl)oxy] pheny'l }met hanam ne f or
1-[2-(trifluoromethyl)phenyl]net hanarri ne i n Step 2 .
M5 (ES+): mle 501 . 1 [M+ H +. Exanple
L/-[ (EZaﬂFD'Gﬂ@HYaérpé‘iﬂ@éQﬁ’;HS)%é%Wﬂe@pchﬁdt{'?rﬁ?wp%@q%? Ing-
E)Jléﬂiﬁﬂé 1'21s|u38tﬁuttn©|t@ﬁb El-a?mnocyclohexanecarbolxyllc éagld for 3- ;

i am nol cvc anecar e was prepare
e PR B E R AL a P & HOSTH B Above. | n' Bxanp! ¢
(Ertﬂu&uMslhvylt)thenleneShammnmdydKZ)hdmlammobmtyOmyihquBname i Ftep 3. MS

a 4 <l ohexanecarboxylic acid in Step 1 and
(F% Pﬁv%lzt% p enyl ) net hyl]am ne for 1-
Example 49

cis-4-{methvl[4-methyl-6-(methylamino)-1,3,5-triazin-2-yllamino}-N-{[2-

(trifluoromethyl)phenyllmethylicyclohexanecarboxamide

CF o) HN™

S B
H )\\NJ\

Example 49 was prepared using the general procedure described above in
Example 28 substituting Intermediate 16 for 3-aminocyclohexanecarboxylic acid in Step 2
and 1-[2-(trifluoromethyl)phenyljmethanamine for [(2,4-dichlorophenyl)methyllamine in
Step 3. MS (ES+): m/e 437.1 [M + H]".

62



10

15

20

25

[2-(trifluoronethyl)phenyl]methanamne in Step 2 . M5
(ES+): me 485.2 [M+ H +. Exanple 64
wa@ 2eopo16hl or o- 2- (trifl uoromnet hyl PCT/US2008/079517
") phenyl | net hyl }-3-{r4-net hyl - 6- (net hyl am no
")-1,3,5-triazin- 2-yllam no}cvcl ohexanecar boxam de
Exanpl e 64 was prepared using the general procedure
Exasmie B&d above in Exanpl e 53 substituting
aBs- maﬁﬂm%&hﬁmpr%wmlﬂ E5-86kif-2L @aminof NS4 -
am nocycl ohexanecarbox |IC aC|d Iin Step 1 and
driffupromathyl)axyiohenylime 2 arboxamide "+ hanami ne f or
1-[2- (tr|fluoronethyl ,hen I]nethqm@ﬂ1ne in Step 2. M5
(ES+) me 519.3 [M b +. p nple)§5
c/ s-N-r(2,4-dichlo
"Yet hyl | - 4-{[ 4- ( met k¥ amlu) @th%nw
, 3, b-triazin-2- yIIan1noIcvclohdxanecarboxanlde
Exanple 65 was prepared using the general procedure
descri bed above in Exanple 53 substituting
c/ s- &xambladOy s siepasaseisioliok gdriecal aticeldre degcribgrsabpye in
%HM&C%CAu%Qtﬁ@&ﬁ@%@%%W& 'I@fo@@la%ldo@¥<§§r%9aﬂec%6xyllc acid in Step 2

4- di chl or ophenyl ) met hyl ] am n
qnﬂ 1(ﬁ2r[ tﬂ‘ﬂUBWDMF}“ﬁH@H@ﬁW%W%ﬂ% dicijorgpgnyhmethyamine
il B&b)3. M3 eESH§EM@R 45B)1fMH] M Exanpl e 66
4-{[({c/s-4-[(4-(methylthio)-6-{[(2f?)-2-phenyl propyl ]
am no}-1, 3,5-triazin-2-
ExanWhﬁb]cyclohexyl}carbonyl)an1no]nethyl}ben20|c acid

_ phen /N Iety :
' e d chloride (677 my, 3.67 mmo
1.00 equiv) in 1: 1 CH3CN H2O (6.1 nL—) at 0 0C was
added a sol ution of (ZR)-2- henyl 1)Eropanan1ne (0.52
m _, 3.7 nmol, 1.0 e N'n m ). The
reaction mxture wg ated /i~ OH to maintain
a pH of 9-10 and stirred for 10 nin at Q0C. The
resul ti ng suspensi on

Example 51 was prepared using the general procedure described above in
Example 28 substituting Intermediate 16 for 3-aminocyclohexanecarboxylic acid in Step 2.
MS (ES+): m/e 437.0 [M + H]".

Example 52
cis-N-{[4-chloro-2-(trifluoromethyl)phenyllmethyl}-4-{methyl[4-methyl-6-(methylamino)-

1.3.5-triazin-2-yllamino}cyclohexanecarboxamide

CF o) HN™

josnovel
Cl N

Example 52 was prepared using the general procedure described above in

Example 28 substituting Intermediate 16 for 3-aminocyclohexanecarboxylic acid in Step 2
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was used in the next step wi thout workup or
purification. M5 (ES+): nfe 282.9 [M+ H +. Db)
wee@pasEsi on of Met hyl PCT/US2008/079517
4- ({[ (c/ "' s-4-am nocvcl ohexyl ) carbonyl | am no} net hyl ) ben
zoate Using the general procedure described above in
step b of Exanple 1 substituting the approprl ate
a@@ér[ﬁch@rm%rﬂtef#qomr@ethxl)@éertyi]mp@aeampetﬂﬁ& flas prepar ed.
d\éﬁlc(r&&t}m RSy 18 Aheln BidhB. h‘ﬂlsf% s%» r%awbwm of met hyl
{cls-4- [(4 chloro-6-{[( 2- phenyl propyl 1ami no} -
1 3 5 triazin-
E%cayﬁp)lam nolcvcl ohexyI }car bonyl ) ami nolnet hyl } benzoat e

: . el DOxemtjde v) was added to
t he suspensi on prepared in step a . The resulting
m xture was heated to 400C and treated with 1 N NaOH
to maintain a pH of c@- 100The ream’l on m xture was

stirred for 30 mn dlatelylnthe
next step wthout kup o ation. M5 (ES+):
me 537.1 [M+ H +*d Prepa atNonN%\Q

4 {[((c/s 4-r(4-(methylthio

")-6-fr(2R)-2-phenyl propyl |l am no}-1 , 3,5-tri azi n-
2-yl)am nolcvcl ohexyl } car bonvDanm nol net hyl } benzoi c
Sep d: flems-BH{B-(@fethviteenios)tbdehen@alcd, b-driazim: 2¢ylamin o} dyglotietan aeerboxylic
aq;{Oepared in step c, was added NaSMe (51 .4 ngs, 7.34

, 10.0 equiv). The resulting m xture was heated to
5CI)C for 1 hour. The final solution was purified by
rever se- phase HPLC (Sunf| re, 25-/10% CH3CN, H2O, 0. 1%
TFA, 12 min) to afford 027.9 mgé;f the title conmpound.
M5 (ESt+): me 535.2 f npl e 67
cis-N-({4-bromo-2-[(trif ,@ﬁ‘q\; xy] phenyl } net hyl)
-3-{[ 4- met hyl - 6- (et hyl am noj -
1,3,5-triazin-2-yl]am no}cycl ohexanecar boxam de A
m xt ure of

gg44q'ro%qﬁ|x§f[1<gf 4réh||%rb*9{f3r9%‘:mré‘ln%¥ ﬁé %Ef&{ hf?r%llﬂg I(]‘P ?H‘ P& mmol)
in $HECNHQ 41 :1h-Pmi) Wamadded épes- ﬁuhemnmeb@eyanboxya@ pcld (973
r{l& 460 mmol). The solution was treated with 1 N NaOH to maintain a pH of 9-10 and

stirred at 80 °C for 36 h. The resulting mixture was diluted with water and filtered to

provide the crude product, which was purified by HPLC to afford 300 mg (20% vyield) of
the desired product. MS (ES+): m/e 328.2 [M + HJ".

Step 2: trans-4-{[4-(methylamino)-6-phenyl-1,3,5-triazin-2-yllJamino}-N-{[2-

(trifluoromethyl)phenyllmethyllcyclohexanecarboxamide

CF o) HN”

saacly



g, 1.041 nmmol ), 1H 1, 2, 3-benzot pazol -1-yl oxy-t

ps(di met hyl am no) - phosphoni um hexaf | uor ophosphat e (BOP
wo eagesis7 0. 507 g, 1.146 mmol ) and PCT/US2008/079517

di i sopropyl ethylamne (0.364 nm, 2.083 mml) in

N, N-Di net hyl formam de (DVF) (5 m) was stirred

overnight at RT. The reaction m xture was treated with

wat erfogHfiokiior alfsang-dal[fimeathAntiag)d-phenylol dyb-trpFie-2-
éﬁﬁibpﬁyaaﬁ@(aii&%rtfowiic%%%@m@ s bt Widshidwed ef3- and

b St By ey 0T S82 210 o 52 rncp, EDEH @4 g Ay 9

10 Bey(h 2 Frigs,). 4 2LmdhoB;- érfdll‘ameﬂry%orpholine (13 mg, 0.12 mmol). The mixture

m no e oxam de
s P8 o R TR FAPLD R GERed gl ity 30t gRung
Mi{liq was puriisdibpHBLG & provide 20 mg (34% yield) of the desired material. MS

(ES$ §K§%§5@Tmh ~6-(methyl am no)-1, 3,5-triazin-2-yl]am
|no 4-(4 rpholinyl) 2-
[(trifluoronethyljoxyjphenyljnethyljcycl ohexanecar boxa
m de A m xture of
N-({4-brono-2-[(trifluoromethyl)oxy]phenyl}nethyl)-3-{

[ 4- met hyl - 6-
Exnmmwbanino) 1, 3, 5- trrazrn 2-yl ] am no} cycl ohexanecarb
60 Q. L i :

nnDI) in 1 4- Di oxane 42 ni) was |rpad|ated Vi a

™0 0 C. The crude
a 2 gram SCX
shed with MeOH,

m crowave reactor f@F 220 n at
reaction m xture r
i on- exchange col u Thg c
then it was flushed with 2N NH8 in The NHo
sol ution was collected and the sol venl” was evacuat ed
to give a residue which was purified by preparative

HPLC, |

SRRt B bt ol 94 el ARy Pt e i
EE’(ampia‘5mbemmtnlg)ﬂl-ﬂ2fi(>t'}fjupm®}“yi nmmhylmmaﬂamrferchrzboxa
(%i@g%ﬁgi@gnﬁ]n%&n%ewn §80% -MMESEIN BT 1304 dMH +
pis-S-{[4-nethyI-6-(nethy|anino)-1,3,5-triazin-2-y|]am
i no}-N-({4-(1-piperidinyl)-2-

Example 55
trans-N-[(2.4-dichlorophenyl)methyl]-4-{[4-(methylamino)-6-phenyl-1, 3. 5-triazin-2-

vllaminolcyclohexanecarboxamide

cl 0 HN”

jogaoly
cl H N)\©

25

Example 55 was prepared using the general procedure described above in
Example 53 substituting [(2,4-dichlorophenyl)methyllamine for 1-[2-
(trifluoromethyl)phenylimethanamine in Step 2. MS (ES+): m/e 485.2 [M + H]".
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[(trifluoronethyl)oxy]phenyl}nethyl)cycl ohexanecar boxa
m de Exanple 69 was prepared using the genera

wee@oetuse descri bed above in Exanpl e 68 substPCT/UBI908/079517

pi peridine for norpholine. M5 (ES+): me 522 [M+ H| +.
Exanpl e 70
cis-3-{[4-nmethyl -6-(nmethylam no)-1, 3,5-triazin-2-yl]am
i no}-N-({4-(1-pyrrolidinyl)-2-
[ (trifluoronmethy™oxyj phenyljmethy”~cycl ohexanecar boxarmi
de Exangle 70 was prepared using the general procedure

d above in Exanple 68 substituting pyrrolidine
t - NV ah@bm(mflub@rr(eliﬁmbhenmrﬁet&@}& {[(M(rhethl)lam s B6PhenyF1.8.5-

erldlnyl)phenyl]nethyl} 3-{[4
:5-t pazin-

2 yI]an1no}cyclohexaaﬁcarhpxan1deHﬁ7

1- (4- br ono- 2- chl or ophe naaine To a solution of
4- br ono- 2- chloroben |t |I 24 ol ) in

Tet r ahydr of uran (cF (10 g\ad al um num
hydride (37.0 m, 18.48 mmol) i THF. e reaction
mxture was acidified with 1IN HO to pH=4. The m xture
was washed with ether (2 x 50m ). The aqueous | ayer
was Eﬁﬂb@mdvaafﬁiﬂeda?ed/@&gaﬁ’é et phﬁcéawel bedvasdd ddve in

xt ur t. acte The
Biogble 0 785 Bl o £ et R phe o aperdics 12
(gifilareme thyxsheeylmoadizenachirtedn Step 2. MS (ES+): m/e 519.3 [M + H]".
gi vel- (4- brono- 2-chl or ophenyl ) net hanamne ( 1 .8 g,
8.2 mmol, 88%. M5 (ES+): me 220, 222 [M+ H +. b)
L/ -[ (4-brono- 2-chl or ophenyl ) net hyl ] - 3-{[ 4- net hyl - 6- (e
g}gﬂﬂmgﬂo) 1,3,5-triazin-2-

an1no_cyclohexanec%rboxan1de T0 ? solutlon of

[methdir{inetylaming)Genhenyldg3.o-iraging-yllamingy- M-y | | ani no}

(&MObr@hlebh&lm&@aﬂbﬁmwnb%lcm@kéhe@&ba%|@ 0.855 mmol) in
N, N- Di net hyl f or mam de ( DIVF) (25 m ) was added

dllsopropylethylan1ﬁ@ (O 29 ﬁ}\881 mol ) foll owed
by 1-(4-brono-2-

Example 57 was prepared using the general procedure described above in
Example 53 substituting Intermediate 16 for trans-4-aminocyclohexanecarboxylic acid in
Step 1. MS (ES+): m/e 499.3 [M + HJ".

Example 58
cis-4-{methvyl[4-(methylamino)-6-phenyl-1,3,5-triazin-2-yllamino}-N-({2-

[(trifluoromethyloxy]lphenylimethyl)cyclohexanecarboxamide

N/

©3ANJKO\ NéI\N
H - J\[:j

66
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chl or ophenyl ) net hanam ne (0.286 g , 0.855 mmol) and
1H 1 , 2, 3-benzotriazol -1-yl oxytris(

walewenisbamn no) - phosphoni um hexaf | uor ophosphat BCT/BER08/079517

reagent, 0.416 g, 0.940 mmol ). The reaction was
stirred at roomtenperature for 3 hours. Saturated
NaHCO3 was added to the reaction, at which tine white
solids precipitated fromsolution. The solidswere

filt @xﬁﬂﬂe‘%%%r@ﬂa@b RFRIUtNhdretdl Brocadfe BEdcBBed &ove in

d
SRR RS et HOTIoIG1Y {3 eris iyt eainpRekhg ARty oo aoid
Stép Bahd i qZ{(tifidorombihanoxpphenygmetrenanias forhgzam de (160

(gﬁaUoromethmehyl]meth@namlne |rq E?ep)z I\Wé %‘ES §7rh/eA5qg 3[[M+ H]H] *.

cis-N-{[2-chl oro-4-(1-piperidinyl)phenyl]nethyl}-3-{[4
- met hyl - 6- (et hyl am no) -1, 3, 5-

triazin-2-yl]am no}cycl ohexanecarboxam de In a

m crowave reaction vessel was added cesium carbonate
ExXAnid59, 0. 150 nmol ) under nitrogen. Next, Pd2(dba)3

gﬁf—_ﬁi&iﬁéh|c?rbg’rfénm<la%\’/ﬂ-ﬂn'1\!§ﬁvlr(zt—A?in%t%vlgﬁfino?—'espp%em !3).5—triazin—2—

WismmolRelotdxanaptergthideet hyl ] - 3- {[ 4- met hyl - 6- (et hyl ami
no)-1,3,5-triazin-2- yl]am no}cycl ohexanecar boxam de

(.050 g, 0.107 mmol ) %and perldl H& (10.58 nl , 0.107
nmol ) were then add n vial. Tol uene
(4.00 M) was adde t*he cﬂho heated to
1000C for 16 hour<. LCI\/IS shovved|th§ tion of the
desi red product and the consunption of he starting
materi als. The reaction was cool ed, the sol vent vvas
removed under vacuum  and the resi due was purified

pr ep&ralPige e Erensrastusinadee %‘?@W@{‘F?"%ﬁp%&&bqﬁ qbpve | '”
Expivipes 33kubytt)plentyinjoteldys for Barfd 4ammibbyclonbxdneedrbystyacradid in

tri 2| n hexanecar boxam de
%‘% ﬁﬁg,[ 34 F”y'%’l?]"&g?a Wé?‘{éé me 472, 474 [M +
(Hiflgoroie taprid he nyI Pnetizanginir@-if Btbprizet Ml ( E6+)c mést 488. &M Ao~ 1
,3,5-triazin-2-yl]am no}-N{[4- (et hyl oxy) - 2-
(trifluoromethyljphenyljnethyljcycl ohexanecar boxam deT

0o a solution of
3-{[4-nmethyl -6-(nethylam no)-1, 3,5-triazi n-2-yl]am no}

Example 60
cis-N-{[4-chloro-2-(trifluoromethyl)phenyllmethyl}-4-{methyl[4-(methylamino)-6-phenyl-

1,3.5-triazin-2-yllamino}cyclohexanecarboxamide

CF 0 HN”

jegnoNy.
cl |\|1 N)\©

Example 60 was prepared using the general procedure described above in
Example 53 substituting Intermediate 16 for trans-4-aminocyclohexanecarboxylic acid in
Step 1 and 1-[4-chloro-2-(trifluoromethyl)phenyllmethanamine for 1-[2-
(trifluoromethyl)phenyllmethanamine in Step 2. MS (ES+): m/e 533.1 [M + H]".
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cycl ohexanecar boxylic acid (0.100 g, 0.377 mmol) in
N, N- Di net hyl formam de (DMF) (5 m) was added
W@ Q04049181 hyl oxy) - 2- (trifl uoronet hyl) phenyl ] ne€hys3008/079517
amne (0.132 g, 0.415 mmol), followed by
di i sopropyl ethylamne (0.197 m, 1.131 nmol) and
1H 1, 2, 3- benzot
pazol - 1-yl oxy-tri s(di met hyl am no) - phosphoni um
mﬁﬁéypr ophosphate (BOP reagent, 0.183 g , 0.415
"'zr’l .. The reaction was stirred at m t enper at ure
Br-(ieth h ative HPLC to
(pifigatoahethl/GitehyiBnetth vitoyoidHaydneGarborintiyd am no) -
1,3, 5-triazin-2-yl]am no}-N-{[4-(nethyloxy)-2-(trifluo
rorret hyl ) phenyl ] net hyl } cycl ohexaNecar boxam de (31 ng,

0.06 mmol, 16% . ES+) ,\[M + Hl +. Exanple

73 E l

(cis)-N-{[4-fluoro- (tr| | uor ms’t\')\‘henyl ] met hyl }-3
-{[4- et hyl - 6- (et hylsam no) 1,3,

triazin-2-yl]am no}cycl ohexanecar boxam de To a

sol ution of

3- {[ ~awpkPl-vésrerarad wiidriey genesal srocedusg fescpbed above in

B’)Jahfbf@ S"Boéu%h’tﬁut%%xa'#ﬁlﬁ@%EIBﬁ’é%éhé&rlﬁﬁDk/g: dcfy fél?ﬂtgta)’gu‘;a 2 ggﬁed

T Par PP By I dh SR NG BRET 48 Ml e
(0.051 g, 0.264 nmol) followed by
éil [ sq‘%?pyl et hylamne (0.101 nm, 0.580 mvol) and 1H 1

)

3 fetntigdta v {B0) - phosphoni um
[h%ﬁdn@%ggﬁq ejf?\ n?etﬁ\%%dél’%?%‘érbo%n%ag , 0.290
nol J. The reaction was Stifred at roomtenperature
for 4 hours and then purified byHm‘eparatlve HPLC to

provide (cis)-N{[4 Iuoro
(trifluoromethyl)phed “n{;@mhﬁ 4- et hyl - 6- (et hyl
amno) -1, 3, 5-tri azi

yl]am no} cycl ohexan@@';dr békam dé (82 Z 0.148 mml, 56
%W. MS (ES) me 441 [MrH + . 1H NVR (400 MHz,
DMSO-D6) D 7.6 (bs, 1H), 6.8 (m 1H), 6.7 (m 1H), 6.5
(m  HHhmpR.68 wadprePdiad Bing theyenkrdtproc@dide (8scriBdd abode & -

%a%pﬁabr%% sluE',)s_Bu’mlng?e,génji%@?g&ﬁ%n%%o&lgzﬁaﬁf@fb%wsm-1' 3 -
aminocyclohexanecarboxylic acid in Step 1 and 1-{2-
[(trifluoromethyl)oxy]phenylimethanamine for 1-[2-(trifluoromethyl)phenyllmethanamine in
Step 2. MS (ES+): m/e 501.1 [M + HJ".

Example 63
N-[(2.4-dichlorophenylYmethyl]-3-{[4-(methylamino)-6-phenyl-1.3,5-triazin-2-

yllamino}cyclohexanecarboxamide

e

HN

ReUTeN s
NN
Cl 0 H )\©
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(cis)-N-{[4-cyano-2-(trifluoronethyl)phenyl]nethyl}-3-
{[ 4- et hyl - 6- (et hyl am no) -1, 3, 5-
W0 200ap#M52- yl ] am no} cycl ohexanecar boxan de To BCT/US2008/079517
sol ution of
3-{[ 4-net hyl -6- (nethylam no)-1, 3,5-tri azi n-2-
yl ] am no} cycl ohexanecar boxylic acid (0.100 g, 0.264
ol EXRMPIR 6RWIis gy of t@metrvw e@e(quo)cewe aecribgsaboel &d
E'xa(r%ﬂ? m&mwn)g'33an6|F16dyf:I|oh@(aﬁ@&ﬁ'w&/ﬁctb%mzfgﬂ‘rérfsw e ( 0. 053
%@ |10 by dllsoprg g ?
nq_cdg_lorhexanepast%ylm?ﬂd)m Slel 113nd4{(2 42 @Yloroph nyl methyl]amlne for 1-
[Retri@irsrhéByphdnyrekignaming (rdStep et h\yds &SN oheptis 2aRoNHIM
hexaf | uor ophosphate (BOP reagent, 0.128 g , 0.290
mol ). The reaction was stirred at roomtenperature
EB>xample bur s and t hen purlfled by preparative HPLC to
rgg[&’\épr% 4 ghfﬁ)oFdﬁérﬁ%‘)gﬁé/@
uor eny
%ﬂﬂﬂﬂggﬁulﬁﬂaﬂmﬂﬁﬂﬁm&ﬂﬁé
yI]anino}cyclohexanecarboxanrde (8 g, 0.148 mmol, 56

% . |vs ES) mre 48 M+ . 1HN (400 MHz, DMSO- D)
D 7.8 (bs, 1 72« 1H), 6.9 (m

1H), 38 (bs m 4H), 1.8 -
1.5 (bm 4H), 13- F1(m4 0.5 (bm 4H)

As used above, the phrase usi ng the general procedure
10 descri bed above" indicates that the procedure used

I | b
© o Bl s i g JEE S B btotiad S PasBtdaoxg
Betriple ﬁ%ﬁUEhteutwrﬁmmn@twclabmnehar@xvlw deokfoubraost4-ar e sEH
énmn&g?lt)l%x%nec-g%x f?Hr‘?@ﬁepaiC&%Hd['ﬂbglorch Fornula |

ore, are u treat nent of h{perten3|on

(Hrﬂuoremﬁ@wl)r&@ﬁﬂ]nrqtreﬁﬂenr'wgr g 'ﬂg‘EPf“ﬁE‘b’i)Rheﬂyﬂ mepRangiminedel Step
15 AheyesHENeE10\W #esHpn | nportant detoxification

pat hway i n manmmal s. Conpounds that exhibit

phar macol ogi cal selectivity for sEH over nEH therefore

Bxatnple6srable in the nmethods of treatnent described

bel ow. Accordingly, in one enbodi ment the invention is

directed to a conpound according to
cis-N-[(2.4-dichlorophenylimethyl]-4-{[4-(methylamino)-6-phenyl-1,3,5-triazin-2-

20 yllamino}cyclohexanecarboxamide

25
Example 65 was prepared using the general procedure described above in
Example 53 substituting cis-4-aminocyclohexanecarboxylic acid for trans-4-
aminocyclohexanecarboxylic acid in Step 1 and [(2,4-dichlorophenyl)methyllamine for 1-
[2-(trifluoromethyl)phenyllmethanamine in Step 2. MS (ES+): m/e 485.0 [M + HJ".
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Formula | wherein the conpound exhibits a selectivity
ratio equal to or greater than 10:1 for sEH over rnEH

woO pooasegtiber enbodi nent the i nvention is directRCr/U82088/079517

compound according to Fornula | wherein the conmpound
exhibits a selectivity ratio equal to or greater than
100:1 for siEH over nEH In another enbodi nent the
invention is directed to a conpound according to
Formul a | wherein the conpound exhibits a selectivity
ratio equal to or greater than 1000:1 for sEH over
Exemplerf® bi ol ogi cal activity of the conpounds
za{p(c{m-m[(mgmtamyllt‘r%)rm{[(a/? -2paenyiiRoslgb@ing)-ned-tiadimg any
ass the §Ct|V|ty of a

D T R U T S et IR

as well as suitable tissye and / @¥ in vivo nodels. In

vitro fluorescence assa Inh|b|t| n of Sol ubl e
Expoxi de Hydr ol @ Vi W,ﬁ measp@feyd in a
fluorescent asgsz ase >t i bed by

Wil f et al. (A al yti cal Blocheﬁ1stryHVbI 355 (2006)
pp. 71-80). In “the presence of sEH, PHOVE
d) FBed2Rion of DB idicArdyd-N-@ESRipheddiroloyl]-1.3.5-triazin-2-amine

h h
ﬁigpg}o%zséjgg‘%”g%ﬁ%&?? nu%}ﬁ,ﬁ? écﬁ%gg%%l r%%'gef{]hdﬁmgl %8 e?]uw )in 1:1
¢ HONalriat] (é(ﬂuhh)l’até‘)yﬁlwasaﬂdma soldtiontod (2R12eaeyldAgopanamine (0.52

@@WW YIRS in #ﬁ“@@’ 0 'V'Th(E> agﬁ&%&ture ?/X?ﬂléqud a1 N

met hoxy- 2- napht hal deh
NaQre torpsiptap.-a rPhhgfr&h%waeé far 40 mimpt G e dharessiieg susppRTION

Wis 1360 MthaRekt arkpaitthstivaku@for 0% RENoNT S Ym/e 262980 + H]'.
in a quenched assay format by sequential |y addi ng
enzyme (5 uL; 200 pMsEH in 25mM Hepes at pH 7.0,

) P@é&fra(ﬁbh\BS\/IéMI\A)({ [(dds- %&%Oﬁaﬁc&ienvlch/b‘q)mvﬂafkﬁhoﬁfhdéthﬂbenzoate
anbi |0 P .
o e R Bl LB 24848 o 4 PR Sypgrns
the aprotials startiod MeEHAPIhe tilevdompounDE9s ITasaeh We/(E$Y): tnée

é§1%ﬁm'mﬁg! assay plate (Geiner 784076) pre-stanped
i 00 nl _ compound at the desired concentration.

The reaction is incubated for 30 m nutes at room
d) erapRFAibk bEmethyl 4-{[({cis-4-[(4-chloro-6-{[(2R)-2-phenylpropyllaminot-1,3.5-triazin-

2-yhamino]cyclohexylicarbonyllamino]lmethylibenzoate

Methyl 4-({[(cis-4-aminocyclohexyl)carbonyllamino}methyl)benzoate (1.48 g, 3.67
mmol, 1.00 equiv) was added to the suspension prepared in step a. The resulting mixture
was heated to 40°C and treated with 1 N NaOH to maintain a pH of 9-10. The reaction
mixture was stirred for 30 min and then used immediately in the next step without workup
or purification. MS (ES+): m/e 537.1 [M + H]".

d) Preparatinon of 4-{[({cis-4-[(4-(methylthi0)-6-{[(2R)-2-phenylpropyllamino}-1,3,5-triazin-

2-yhamino]cyclohexylicarbonylamino]methylibenzoic acid

To 1/5 of the crude reaction mixture (by volume) prepared in step ¢, was added
NaSMe (51.4 mgs, 7.34 mmol, 10.0 equiv). The resulting mixture was heated to 50°C for
1 hour. The final solution was purified by reverse-phase HPLC (Sunfire, 25-40% CH3CN,
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t hen quenched by the addition of stop solution (5 uL;
10 MM ZnSO4 in 25mM Hepes at pH 7.0, 0.01 % CHAPS

W@ 009049187 005% Casein (W v)). Mcrotiter plateRCEHD§2008/079517
centrifuged after each addition for 30 seconds at
500rpm The fluorescence is nmeasured on an EnVi sion

pl at e reader Iatform(]Perkl n Elmer) using a 360 nm
Féa@cpﬂa(ﬂ%% Rimip)de affard 27 9rineaf the fitsrcompiovet MS(FS +100e 8792 (M
gwghrm c filter. Conpounds are first prepared i n neat
O at a concentration of 10 nM then diluted as

required to achieve the desired assay concentration.
Bainpl@ b7 bi ti on curves, corrpounds are diluted using a

th fold I

oG Papr i Bler B B Mot B g vamise
’23,5-tmﬁlv1nt23y|]®z1|rpi$9yclomaxame&arm>enmml ysed using
ActivityBase and XLfit, and results are expressed as
pl C50 val ues. Cel | - based sEH i nhi bi t or assay Cell based
SEH i nhibition is measured jsing Ht he 14, 15- DHET

i mmunoassay ELI SA ki a N tr0| t R&D (Cat.
No. DH1), according Nor ocedure

HEK293 cel | s (Bi oCat IDE\OS%) are jansduced by sEH
BacMarm virus to incredse 'SEH expr E‘SSI on (other cell

lines may be suitable) as follows: One day before the
experiment, 1.5 mllion HEK293 cells (BioCat | D 80556)

@muﬁ@ai@abﬂoﬂqo?m trlfPLfort?gﬁ 45 plﬁéﬁyl}rlﬁethyl?nuﬁ@(@mgi +1.081tkmol),
R Rt p o e OBy ekt bp 128 (0 276

d\d .01 2 tidtol Y1 DBONY, 3-barzoariatzoli-Wdxyetris (dimethyRiradhdd paskium
ELERBENIR CS53L08 21 o5 MR
(0 136h Ml Zci83a0rad) atN, §-inethyfanmamide dPMP A(SHraliwes stirffdepvernight at

F@ﬁ' T r@é&oh Wﬂ%%a%@r@afe@ V\F tﬁ |m%ﬂe$ Ghich %%Je‘ﬂ%‘"ﬁré@ﬁtagar@%rﬁ The
| ask, washed once with hen re-suspended in

Wﬁwwltﬁw@@f‘d Migehes W'F‘é’éet?"f PRl de diveNegH-Prapp: 2' B
dordh@susy) bW]@ﬁﬂn{f}rﬁbtbﬁ) -RAPRROHTBL @Yy @minol §,33-t6&din-3/ L

] m?r’w%&:yclorlléxaéecar okamlder(](s gglg Ltﬂiéﬂﬂnmol 53 %) as an off-white solid. MS
(ES) m/e 517, 519 [M+H]*.

Example 68
cis-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-yllamino}-N-({4-(4-morpholinyl)-2-
[(trifluoromethyl)oxy]phenyl}methyl)cyclohexanecarboxamide

N T
O\) F/I\F /NH
F

A mixture of N-({4-bromo-2-[(trifluoromethyl)oxylphenyl}methyl)-3-{[4-methyl-6-
(methylamino)-1,3,5-triazin-2-ylJamino}cyclohexanecarboxamide (60mg, 0.116 mmol),

morpholine (20.21 mg, 0.232 mmol), Pda(dba)s (5.31 mg, 5.80 umol), BINAP (5.42 mg,
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the Cedex AS20 (fromlInnovatis). The cells are then
diluted in DMEM F12 to 5. 1cells/ m __, and 98m _/well

W@ 20030916871 | s/wel |) of this cell suspension i SPCT/US2008/079517
transfered to an assay plate (96 well, clear
pol ystyrene, flat bottom from Watnman, Cat.
No. 7701-1350). 2m _ of the diluted test conpound is
&Héw@kj@mdcets@ntcr@éb@étel (6 Mmg. 9-Ké2 mawhyn bﬂétl@anerk?eml)was

s
EREe 98 Redbere Batit T e g Serre g Mol b e s
mesad thongh 8 Zamam&CQ(stsxdlamgﬁ ®hinurt. | Tbﬂcmlsmpwepﬂmﬁdd lth

o VI T e L R el

tpé 8dleenit %aé BERUABE l‘.tbgﬂ'léi‘ﬂ rdsiile @ARN MW budfledby@rdparative HPLC,

e A N e R et s R

dnflu@tqrrmmyd))oiyﬂ;drren(/lhruethMybIMarlﬁcgrbbmamihe(1]51r@gr10.02éamhd>lo‘r9 %).
swell, and spun for 5 mn at 500r pm

'%@#3 8#2?14@%%. | ut ed reaction mxture is then
transferred fromthe reaction plates to the ELISA
pl ates, and the ELISA is perforned according to the
instructions provided in the kit. [1C50s and pl C50s
are then cal cul ated. The I C50 can be cal cul at ed
ElanGfid by usi ng the 14, 15-DHET concentrati on or using
the % inhibition [%inhibition = anpl e DHET
ds- @r{[ééﬂ'qthybﬁlé??thz/'a@mb@é trlgz"bﬁfz*ﬂamme} i i4r 1119}&}91'1)' yh-2-
[(GonTiRRIATHHS, | akﬁpﬁehylﬁﬁetmﬂﬁmr%damd%am@ﬁémlmo at a
concentration of 0.5 mM thep diluted as required to

achi eve the desired assay c0|centr t|on For

i nhi bition curves, Yut* d using a three
fold serial d|Iut| ste
concentrations(e. .5 nl\/p rves are

anal ysed usi ng Act|V|tyBa$e and XLfit, and results are
expressed as pl C50 values. Biological Activity Results

Example 69 was prepared using the general procedure described above in

Example 68 substituting piperidine for morpholine. MS (ES+): m/e 522 [M + H]".

Example 70
cis-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-ylJamino}-N-({4-(1-pyrrolidinyl)-2-

[(trifluoromethyl)oxy]lphenyl}methyl)cyclohexanecarboxamide

y Ny
LC o

s
eI A
F

Example 70 was prepared using the general procedure described above in
Example 68 substituting pyrrolidine for morpholine. MS (ES+): m/e 508 [M + H]".
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Al'l of the compounds exenplified above were tested for
activity as seEH inhibitors. Were the assay for a
w@amwieusar conpound had been performed two orPEDDE2008/079517
times, the follow ng conclusion regarding their
activities is based on the average of individua
experinments. Al exenplified conpounds were found to
Examplen1 | C50 in the range of 0.1 and 10, 000 nM
Mk hedhioRd- 44’4‘1@.@4&’&.&1@6%@‘]@@@} -3h@- rﬁé?ﬁm-@l-(ﬂﬂﬁwy@fmr{d?ﬁ 3,5-triazin-

i nvention |nh enzyme and can be useful in
%HE"W%%WBW"B?W%%W% ons wherein the underlying
pathology is (at |east dn papt) ag}r|butable to sEH

i nvol venent or in condiAle \brerd i nhi bition
of fers some clini czl @ [ @ t\ﬁ h the

under | yi ng pat hol ¢gyYi s” not (evén inYpart)

attributable to s I nvol venent. Ex | es of such

condi tions include hypertension, organ failure /

damage (including heart failure, renal failure, and

d)i v&rbrbmbi2enh@ropheayipieditanamiher enal fi brosi s, peri pheral

vascul ar di sease (including ischemic |inb disease,

intermttent claudication, endothelial dysfuncti on,

erectile dysfunction, Rayn ndi sease, and di abetic

vascul opat hies e.g. retln ) at her ot hronboti c

di sorders (including cordnary artery di sease, coronary

mmm@am 4-@ﬂgrhd’-lachISIbb@&6n|trHQ/QCgiBmahhmd)l‘,alﬁ h’%mata/drofuran (THF)

10 (w m@a\l/vga%r df(# %I@%lrnqnl ho @ZIOQ%I)D% A%%moﬁ#q q,r;/ea&on mixture
wh ssagidified svith 1N @ de nlg ‘hﬂhhmmtlurs wasmfalsmrtfmtlyernampml) The
K686 59&%9%@&91%(1 ot R XAl GPPI) NaORGE DAL R The mivfure

anot er’ aspect e |nvent|o Is directed to net
w&wﬁrﬁﬂgd é’lﬁ%ﬁth%ﬁbﬁ 9r96fr‘1'§ 'ayE's\%@ﬁelpaﬂatQﬁiﬂﬁ‘é dfigtheyen Nar2§o4 The

nnnnl ass ated
so vent wa C{:\l/ﬁ(t:u oldt |ve racl)rrpé)bzgchqorg% gl &Baqamme (1.8 g, 8.2 mmol,

15 %MGoﬂﬁbﬁﬁaDﬁﬂﬂ?a@éﬁaMﬂHJﬂand erectile dysfunction.
Such

b) N-[(4-bromo-2-chlorophenyl)methyl]-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-

yllamino}cyclohexanecarboxamide

HN”

Br Cl J\
T L LK

20 0o

To a solution of 3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-yllamino}
cyclohexanecarboxylic acid (0.324 g, 0.855 mmol) in N,N-Dimethylformamide (DMF) (25
ml) was added diisopropylethylamine (0.329 ml, 1.881 mmol) followed by 1-(4-bromo-2-
25  chlorophenyl)methanamine (0.286 g, 0.855 mmol) and 1H-1,2,3-benzotriazol-1-yloxy-
tris(dimethylamino)-phosphonium hexafluorophosphate (BOP reagent, 0.416 g, 0.940
mmol). The reaction was stirred at room temperature for 3 hours. Saturated NaHCO; was

added to the reaction, at which time white solids precipitated from solution. The solids
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condi tions occur "secondary" to the el evated systemc
arterial blood pressure. Secondary conditions nay be
wWee@estist by treatnment of the underlying ("prPCEE§20P8/079517
cause. Accordingly, in another aspect the invention is
directed to nethods of preventing such secondary
conditions. Heart failure is a conplex heterogenous

virs dlitded. WaRbgiheadeioatiiipyand died ooorevidaNHE -t erdt
dhwhbhmnémwtsh@ fn@ﬂh?!—é rﬁéfh@ém.h @sawatz.nt@ meet

Sl oh e har Ao PO reoL 40 Sl HBUES e 46 Yoo

Hppertrophy, fibrosis and apoptosi s/ necrosis are
factors associated with the progression of heart
failure. Conmpounds of the invention are directed to
nmet hods of treating such conditions. In addition, sEH

S SREEL L BAPUNSA 8y U P oo
tﬂﬁﬁ?%WHWWP@$EW3PX@§ﬁﬁ@gé¥m@h are belleved to decrease

the risk of atherthronbotic events, such as nyocardi a
infarction and stroke, in paglents wi th established

car di ovascul ar atherosé?erot c di gpas, e Accordi ngly,

i n anot her aspect the s‘ﬂ'r cted to nethods
of preventing ath otic entszN such as
myocardi al infarc io and stroke |n{jgt|ents with a

hi story of recent nyocardial infarction, stroke,
transient ischemc attacks, unstable angina, or

of t d
ReTEaRS s retio vatseh fELdags gl Lo gati 813, 30 mmol) under
ratohgem Naxt, iPdg(diza)s @& rag . & ineat ), BINAREFRRIMOg, @ 02aumol), N-[(4-
ATDIAR EhetDIARYSIA ABnhiS MBI FRE1 Da e -
w@mwmqy@ﬁhm@mr@rb%qmld@K]@S%msq 1@ramplo Andpirgridngdh@-po pl. 8107

r%rlﬂgll) G/erédhéd &ﬂjeb% me rédcBant ﬁ&lf %lu@ﬁ@mqro fPw8s 8ddedRRd the
10 1oONs O con

"eRQligr gvas ﬂ?@?‘?{%@% ? F?BPLé"ﬁcbéMﬁtsHo"(’% ﬁ*sﬁ%mavowél#& desired
eduat snd the thraubiptidrogfitieadtartiag eatdealb h@be +eeatdfn wWaB cabletl,she
SOR/SGR’[O neTc’sl rgrllzng\/é; urngte h\feaggl?rﬂ ge%ntdlrtrrgé; ||r bglg?n g/ffal ur |e§gy f)ﬁaé)g gllveoﬂSLC to
pr(mﬂjh ¢I$ OH[Zoekilangr4+t(t-emeadiny pher(y@nethiig-3-{[4- methyl -6-(methylamino)-
1,3,5-triazin-2-ylJlamino}cyclohexanecarboxamide (19 mg, 0.032 mmol, 30 %). MS (ES+):

m/e 472, 474 [M + H]".
Example 72

(cis)-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-ylJamino}-N-{[4-(methyloxy)-2-

(trifluoromethyl)phenyllmethyl}cyclohexanecarboxamide
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all eviation of one or nore of the synptons or effects
associated with the condition being treated. As

w0 paoosed above, "treatnment” of a condition iPCI/UM®E8/079517
prevention of the condition. The skilled artisan wll
appreciate that "prevention" is not an absolute term
I n medicine, "prevention" is understood to refer to
tarespitiop o) Badtmethyhfrtingihylamino)-63. o iazndrilgming}
c%zla'lbﬁé@ﬂéda%dxyhcddcm 0i18h gt hg77 mha%l) I.mNob.ﬁfetr@ﬁa/rﬁfahﬁdé ©OMF (5

condi tion estation there to
ey o0 BhemePYPIb EaHCOEr Y bohear et Y g g /C-192 S 0415
rﬁman) fiepivat by diidopeb@ethylaMtheys.ag? hnemeusn ,mma;aérej B 2,3-

A S B e o G o
reageanduiBs gof.41 hemodnioe mCBQJfWaa:stleﬁd at mowitgmpdratoeerfof 4hours
énrd‘iﬁ%epéﬂ[) 5rb£fa¢aﬁ%¢LFfL'cct6§Pd?/wg g\%)tr §4 Fn%'ﬂ@\ b | rﬂ?‘lp)trlé’mm‘é)-

eat e | ow eno us side e

&b- traazrne%bsll?ﬁhfm}é“ %H@?thxlwb gitrifugroragthyliph AmimeRy} scope
AblorSUREaMRAbH A (BUAGNEROE mndl, 98%5 RBAESE Y REd 4ssgvempnt
of a conpound of the i nvention will vary with the
particul ar conpound chosen (e.g. consider the potency,
efficacy, and half-life of the conmpound); the route of
adm ni stration chosen; the condition being treated;

the severity of the condition being treated; the age,
B{ample @i ght, and physical condition of the patient

(Qu@j NQ[4tffu8r%tf&mﬂube?ne‘E%bﬁéJy|]rhétﬁ§/|€§-¥[4Qﬁetﬁ;h% (B@Ih!y%ﬂﬁno) 1,3,5-

drat 1 on treat nent;
tH%?t'QJg'é']%F'”‘%}GYF&he?‘Wa@HW% the desired ther apeutl c
effect; and |like factors, but can neverthel ess be
determ ned by the ski I I ed artisan. As used herein,
"patient" refers to Fumano or other animal. The
conmpounds of the inventign b ag i stered by any
suitable route of ad |sﬁj %dl ng both
system ¢ administr and tofi ceﬂ\fgdm ni stration.
Systemi ¢ adm nistration includes opg adm nistration,

parenteral adm nistration, transdernmal adm nistration,
rectal adm nistration, and adm ni strati on by

TdW&di@foh @P3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-
yllamino}cyclohexanecarboxylic acid (0.100 g, 0.264 mmol) in N,N-Dimethylformamide
(DMF) (4 ml) was added ({[4-fluoro-2-(trifluoromethyl)phenyllmethyl}amine (0.051 g, 0.264
mmol) followed by diisopropylethylamine (0.101 ml, 0.580 mmol) and 1H-1,2,3-

benzotriazol-1-yloxy-tris(dimethylamino)-phosphonium hexafluorophosphate (BOP
reagent, 0.128 g, 0.290 mmol). The reaction was stirred at room temperature for 4 hours
and then purified by preparative HPLC to provide (cis)-N-{[4-fluoro-2-
(trifluoromethyl)phenyl]methyl}-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-
yllamino}cyclohexanecarboxamide (82 mg, 0.148 mmol, 56 %). MS (ES) m/e 441
[M+HT*. "H NMR (400 MHz, DMSO-D86) [ 7.6 (bs, 1H), 6.8 (m, 1H), 6.7 (m, 1H), 6.5 (m,
1H), 3.8 (m, 2H), 3.3 (m, 1 H), 2.2 (s, 3H), 2.2 - 2.1 (m, 1H), 1.7 = 1.6 (bm, 1H), 1.5 (s,
3H), 1.3 - 1.1 (bm, 4H), 0.8 — 0.5 (bm, 4H)
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Parenteral administration refers to routes of
adm ni stration other than enteral, transdernmal, or by

WO pvalostison, and is typically by injection or PEF/US10081079517

Parenteral adm nistration includes intravenous,

i ntramuscul ar, and subcut aneous injection or infusion.

I nhal ation refers to admnistration into the patient's
Example fhet her i nhal ed through the nouth or through the
(8|§§@{[4R§§§@%ﬁﬂuo?_&ﬁét§ﬁ ph@f%ﬁn@thﬁi}hmrﬁahylfm(ln&é@%mlno) 1,3,5-

i.on t he skin as as intraocul ar, otic,
tf' rf E@T'HQFVC %@Weﬁ?rpa’f?é@%ﬁ admi ni stration. The
conmpounds of the invention nay be adm ni stered once or
according to a dosing pegi men wherein a nunber of

doses are adm ni ster vq;ylng |ntervals of tinme
for a given period of A : doses may be
adm ni stered one, t hr§ |nes per day.
Doses may be admi nj ed unt| he\ﬁe5|red

t her apeutic effect' is achi eved or IHdlefinitely to
mai ntain the desired therapeutic effect. Suitable
dosi ng regi mens for a conmpound of the invention depend

™ha &ﬂ'@hoﬁ f@asmqéft hyneL( In@thtpbﬁiﬂﬁﬂ) 4 Is@maﬁgizh at conpound

S sSor 1. 0N, S an
yila'ﬁ'”figcyeia REATRERPY afﬂé{’éﬁﬁy 4a[Pi”P'% 5‘3\‘& '$1 g“éﬁf‘%rv‘aﬁ“de
(BWIFY edomnb wele aibldgl 4- @gnrnmmhynpmcdﬁlmdrdn@trtyl)eer&mum (0.053 g, 0.264

rﬁ%m) F‘oué\k&f t@ddug?pro;gyleq@g |ﬁé Ld){b1erlfﬁ.5§(?91| nﬁ asﬁd hE 2 3

ster nventi on depend
mzwth@otw@m tr@hilrb@hsrhgnmo)emtoemontuneh%ihmnhpsmﬁata OP

%'t tOI 128 gb§ i2@@ mHo%atTﬁg reatchr% \ﬁ&estlﬂﬁg aplla}fl%'t&ﬁ!)eratu re flor 4 hours

condi'ti on “of pati ent being treated, the nedica

ey Rprifed *Mé’%aé@tiVéMPLtCoto @@theé‘é?)e'&“{[“tch@%%t ure of
(f‘riﬂn@’ldméfh‘}ﬂ)pﬁehﬁfnﬁﬂwn :L{peni@&rywswétaylammuyes 6ltriazin-2-

B Plbo far et Tre (61 e Rl 2ok as Win e ES) Fiedo;
[Mlﬁ;]ﬁkm NIVEE(486 MiHzaDmsoLDay [ 7.Beod WS, hes,r (o8INEra2 @R HIYE.9 (m

suc skllled artisans that SU|tabIe dosj ng. regi nens
Thhly>  Sup itk S3dPst Ferit? Gy dR) drf 1 RN AR ' at k. 4H). 0.8

respanseto the dosing reginen or over tine as
i ndi vi dual patient needs change.

As used above, the phrase “using the general procedure described above”
indicates that the procedure used employs similar, but not necessarily identical, reaction

conditions to those referred to.

Biological Activity

The compounds according to Formula | are sEH inhibitors. The compounds
according to Formula |, therefore, are useful in the treatment of hypertension and other
conditions involving sEH activity. As stated above, mEH provides an important
detoxification pathway in mammals. Compounds that exhibit pharmacological selectivity

for sEH over mEH therefore are desirable in the methods of treatment described below.
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Typi cal daily dosages range from1 ng to 1000 ny.

Addi tionally, the conpounds of the invention may be
w@eiwpisgsered as prodrugs. As used herein, a "PCDUS2008/079517

of a conpound of the invention is a functional

derivative of the conpound which, upon adm nistration

to a patient, eventually |iberates the conpound of the

Ageo@Einglyolr onp evibpdimenidhe mivertioads digcist taa compoind @oesding o

Fd?‘M@IQtI \A@Qreﬁlﬁh@c&ﬁ&ﬁhbf @xHIBiYs @é’é@é&l\ﬂtytrg'tﬁ) &bl tb %Qgr@éttel' $haR 10:1
nore of the follo

fBFnSaEé'{ OV@f "\EE—E I BRQIBRIFINbeAIMANY Be "t"ﬁ?"%ﬂ?"f%?tetdﬁ%a&afi“a?ti"@n
amf:oramg It@HorﬁfuIatIhﬁeﬁ@mel(tﬁﬁhpwhd\ﬂthsts § S3ledc1®ith lfa;io édﬂﬁil to or
S{,?Q,%r i(fbhjo@)l ?QH Pﬁegsﬁi%—:l Blgllta:ngt?lero é ttJC{dH‘ré gg% mvrﬁ—:‘atl?n is directed to
a/¢cmmouad1 gccoe) ngdv &oouute | whereiv ehecmmoandsmdﬂ)ltefafsetettnmv ratio
e%wl% ofbbieFitbh YoRPERVDEREEL ik the compound.

i ca uncti ona derlvatlves used to prepare .
pr odrﬁh@@'ol'qg@lamfé'v'wﬂfel eaPerHis aseording t glerigap hagetermined

a‘hl}%mafbﬁzl els)éay%r @aémﬁg talabivitg bﬁ@&eﬁﬁhudaf& dmRBun BN sEH
|f| tlons hl{l‘lgqbﬁeeth arati on of

é’bﬁ‘ é%h'b'ﬁ’ha& dellags 'SP toé VP YPonat es,
and car bamat es are wel | known to those skilled in the
1Bk 1SOARQS L i Lon The conpounds of the invention will
necessarily, be fornmulated into a
phar rretettietni of ablublerxoeiidd dyrrgasen(sE tpadiidity inimsaswed ore t o

f%ofé@&én@Qésay'ﬁ%g&ftﬁﬂoﬂ%eyforrhﬂ J8OPhEeEy ARREFAI. (ARSytical Biochemistry

I nvention is directed pharnaceutlcal COﬂpOSltlonS
brisPi(4q0§yrry 7dSepoaee Qf?setrﬁ% of $R6 MAQME HAdrhgnyl-oxiranyl)-acetic
é@hﬁdyﬁﬁ&@?btﬁ@@ r}’erpﬂﬁﬁ%ﬁiza}m rﬂetﬂ%@sfélr)e@myd@?@ed to a diol WhICh goes
ce | Ca 0S 0 | en ma
R B e D BBl g T retes e o B mOR e avahqpyarn
(efoblects F\garadroamits-oéthaxycnputheddeddd) herddovt@ntaf 6metiarxyi2e

r%?gmaél‘aé%e%ﬂoﬁ E)?JH ie‘é@i%tl(%n oftB%S rH %Mj Sﬁ‘kmfs%h‘ o?éGS\Mnt h

ers syru , an 1 oNns I n
Al t erThatebsayliyusediea ghenched assey mnat:twm@gwttlrawdm enpyme (5

Lny@mﬁm QBHTRY5H% I-Féb@@étﬁﬁ-ﬂ? @Wo@/’al@lf-m%d(ww)‘ 04658 égs?eﬂg@v/v 10
form wherei n each IIy di screte unit contains

rgigyite a%népmémulbgt@n%[ﬁﬂdlt@p ther B8 ate freul: 10 UM
P HIOE B s U B trateVif @Bmpr 18dhk @€lpt M.0UD01 % CHAPS (wiv), 0.005% Casein (w/v))

to a 384 well assay plate (Greiner 784076) pre-stamped with 25-100 nL compound at the
desired concentration. The reaction is incubated for 30 minutes at room temperature,
then quenched by the addition of stop solution (5 uL; 10 mM ZnS0O4 in 25mM Hepes at
pH 7.0, 0.01% CHAPS (w/v), 0.005% Casein (w/v)). Microtiter plates are centrifuged
after each addition for 30 seconds at 500rpm. The fluorescence is measured on an
EnVision plate reader platform (Perkin Elmer) using a 360 nm excitation filter, 465 nm
emission filter, and 400 nm dichroic filter.

Compounds are first prepared in neat DMSO at a concentration of 10 mM, then
diluted as required to achieve the desired assay concentration. For inhibition curves,
compounds are diluted using a three fold serial dilution and tested at 11 concentrations
(e.g. 50 uM-0.8 nM or 25 uM-0.42 nM or 2.5 uyM to 42 pM). Curves are analysed using

ActivityBase and XLfit, and results are expressed as plCs values.
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dosage form the pharmaceutical conpositions of the
invention typically contain from1l ng to 1000 ngy. The

WEb@emeasut i cal conpositions of the invention RPGRPUSANS/Y79517

contai n one conpound of the invention. However, in
certain enbodi nents, the pharnmaceutical conpositions
of the invention contain nore than one conpound of the
Gelvhaged sfefl inbibitoraasaal e, in certain enmbodi ments the

phar g edid i |ﬁﬁlﬂ'ﬁ@r$istrﬁé%§§re@fu3|h%ﬂﬁ1e' 1&\/1%t1_*9m@ﬂmmmoas§éy ELISA

compoun the_invention
We{ﬁ'f?gheém g'atro' &ﬂtt"r'% & 1 faceeding .tﬂ,taﬁ{q(ﬁewnqﬁgpcedure
OPHERPEH dalls (BMSMIGBID 80558 bieXRaneM&cO by BB Badilgintirggi@dlincrease

h ti .
P R P s B AP SHOER Lo RO DB Yoy elGiarte,
coevtparimentpt & nhilhanHEN@QWs (Boeaii D 66396y a@ceetet &bBrel of
X B\RAGE!2 (VRSB S8l HEPERO PR o 105 prcp o),

ar maceu osi Ions O nventlon con

ph
onwity e ﬁﬁ@lé@vm@ awgn -(fiern S &fbiescieneepiCeniNo. 183 7@%@@/\/’) no

hepRiofbtic, i B 25 BRE RAKK F‘r@r%'dbrrﬁﬁgcl%%rﬁ%%deéé‘t' Nb 23@639mr@m
a pharmaceut|cally acceptable material,

vebiic Pacha gy af’ﬁ*ﬁdgTK‘/‘? FRY'S AE 9RNEY %Héﬁ%t'%@?te{j St %8 5%
pheopueetticorl. conposition. Each excipient must be

ti bl th. th th d h )
phabg AR50 B s Slestnefan e Hievib sl WaroR? prsg wit
| nPBSHOem ersispdridet inndoll BI\/IEWET?amthoai phenoleedient Media Prep lab).

Eél?éé:r% féh&)ﬁ[aeoe a%g%&fﬁ%ﬁ |§?§ g)rﬁg_g{" %ﬁs%ﬁﬂg hcountefj élsmg

reﬁ@ﬂkmﬁhAﬁﬁﬁﬁnmﬁwgﬁﬂ@hl conp05|t|ons that are not
Phapamgeuld Hal Bu)ﬁt&%@ﬁﬁmkﬁz t%r5e1 d'éNs‘?pLd d 9éﬁl_/ﬁﬁgld('-t5'09n

eachexci Pl ent nust course ficient
puP@'Hweilbofrtféwé'rsuwenﬁﬁaﬂmiﬂqdcta|an93%6&@&%%?6%/%@%

cowpsmdnm/aztdwomnﬂ@ﬁwf@nnaaﬂ@ai . 7701-1350).
har maceut i cal | y- accept abl e excepi ent or excepi ents

w Pl eiyhe difqafegcomBryndlainet aptRddo desingdng sisay plate. The

adm@tmﬁh Jiae isathakgn @tnﬂﬁéndmcab@tetjmermat tleenpéranye foR 80 min, after
| St r

f oW njgﬁq%l.l (ﬁt gb{%ﬁ% SOIUatllaglpst iC e(F gsrub?t%?e c?tﬁ‘on is préparec?g)gglutlng
adi2ails of Bt 10EE roh Gegymeabhemnial, Capdlol #6551 edpBekpl

pi bl\/h‘a_zi\/llﬂﬂd?ﬁéassay plate is then incubated for one hour at room temperature.

e After the 1 hour reaction, the reaction mixture is diluted 3 fold with provided sample

dilution buffer (ex. Add 220uL to the 110pL reaction mixture), mixed well, and spun for
5 min at 500rpm.

e 100pL of the diluted reaction mixture is then transferred from the reaction plates to the
ELISA plates, and the ELISA is performed according to the instructions provided in the
kit.

e |C50s and plC50s are then calculated. The IC50 can be calculated directly using the
14, 15-DHET concentration or using the % inhibition [% inhibition = 100*(1- (sample
DHET - 0 cell DHET) / (500 cells DHET — 0 cell DHET)].

e Compounds are first prepared in neat DMSQO at a concentration of 0.5 mM, then
diluted as required to achieve the desired assay concentration. For inhibition curves,

compounds are diluted using a three fold serial dilution and tested at 9 concentrations
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powders, syrups, elixers, suspensions, solutions,
emul si ons, sachets, and cachets; (2) parentera

W@wn04gsT at i on such as sterile sol utions, sSusPENERWNE)79517

and powders for reconstitution; (3) transdermal

adm ni stration such as transdernmal patches; (4) rectal
adm ni stration such as suppositories; (5) inhalation
suterg- 48 ikt SM)-Cuvrs ag@praﬁlmﬁslsmaﬁatwt ase@hl e&fit. and results

adgienixplesdd ApIS5EIIRS. Creans, ointnents, |otions,
sol utions, pastes, sprays, foarrs and gel S. Suitabl e

phar maceutical | y-acceptabl e excipients wll vary
Biolpgiudl AgtivifyResulte parti cul ar dosage form chosen I n

ddi t t abl e ti

ol 2R e SRS RORAIES BbSue ke s Gl @p 5 mhioiors.
Whert thehaspayriny a pertivear qtvnuobmobfmlmsn perdovmef dwo encaorpltimes, the
fSIM@n&PHDQBrEFé@?MHg‘?% YHiGE&SPh d%n%‘&é r£d%to? &ﬁ@%’dugﬁ

or t to facilitate I on
perime s r M @@g@@f@dfcgmqgund@é\fqr%f%nd to have an IC |n the range of 0.1
daanpmacamt i cal | yaccept abl e exci pients may be chosen
for their ability to facilitate the production of
stabl e dosage fornms. Certain
m@mbaaoeugécally accept abl e exci pi ents may be chosen
for §h§ 4|ty to facilitate the carrying or
transporiing e compound or conpounds of the
Theveermpparisohthe irugniion Iemi@it &d std enhyneand entbefusefvl iote

tRIUAEht opéoneﬂ&ﬁé \Prfbr@ﬁ tﬁerlﬁ'ldgr‘ﬂﬁiryg pdIRDIRHN REleaQi9pdH) aBfibutable to

pOI‘tI on of

SiEP YRSt grdp F?‘ldﬁ@e%Wf‘%meﬁék'ﬁh'BF'%?@FW%@m@Hlﬁéﬂf't even
tﬁ&fghttﬁ'@uﬁdea@héj pdtblolbgy i€ H&E(Q\i‘éh Iﬂﬁém)@ﬂflblﬁﬁm@b @Hﬁﬂvolvement

t
SnplaeT s e ear e e yadREr e ted S PodiHeR dgpuoing heart
fhilurd, eers) faburadarddiverdbibire)t egdianasd rehailfibtos@npesipherbi daodls,

HAWNAA BIEM Sy FABLEDD BATER ol BELOALAIRBP,

s, suSpendi ng
dyafupetionr erectiig @Mstunplir@ Bgymué S dispassonnthetdin yasnylonatbies e.g.
B PhhPY aRERRrSmbAR e Rtekd h RERY LBron B HREL AMe8se, coronary

chel ating agents, plasticizers, ViscosSi t)E/ﬂ i ncreasi ng
‘2§etresm mﬂao%r%rm&ocamaé%?%@.R}Y%?ardé?ﬂ retjop e3ng,
rypedigieérainy, snetadfc Bisdries iiRGuageabSetes) ihdsikiahin@toratisbiaR

(Yr\fc uding arthritis, inflammatory pain, overactive bladder, asthma, and COPD).
Accordingly, in another aspect the invention is directed to methods of treating such
conditions.

Essential hypertension is commonly associated with the development of significant
end organ damage such as renal, endothelial, myocardial, and erectile dysfunction. Such
conditions occur “secondary” to the elevated systemic arterial blood pressure. Secondary
conditions may be prevented by treatment of the underlying (“primary”) cause.
Accordingly, in another aspect the invention is directed to methods of preventing such
secondary conditions.

Heart failure is a complex heterogenous disorder characterized by reduced cardiac
output, resulting in the inability of the heart to meet perfusion demands of the body.

Cardiac proinflammatory cytokine recruitment and maladaptive cardiac hypertrophy,
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appreci ate that certain pharmaceutical |l y-acceptabl e
exci pients may serve nore than one function and may

W@ 20004%F5t er nati ve functi ons dependi ng on how PEEKS29D8/079517
the excipient is present in the fornmulation and what
other ingredients are present in the fornulation.
Skilled artisans possess the know edge and skill in
fiorasiseand apeptesispe @osiheimiactors assosieted yithdis erogression of heart

TRNAE. RARIL A e IREREEH ABldRe Q&S IoRhERS & df neaame rsea{ mﬁmons
anmounts for u'%?lsl n the inventi

are &"adfHo8y S r'é"éf&&#yc!%@"‘teﬁai t%EF%GU&\Pa” p%@tgle} an"Et'ﬁ@ through
iBldffettan EHTSI S)&igs\lllitit(nmbmﬁeﬁélélb@gregatlon are believed to decrease the

rﬁgé) %TF lr'lll'(t%rhc l& : %rgg CSleJ?r% %sgmgocea)r( pnfarctlon anla trokeyln patients with
gskedofished e:lltdlqvadsdugar attle@pcladoh@dleeasep AecrrdinglExa anpitiees aspect the

m%t?)\}&gﬁldﬁ@é{é t%tnﬁ’éih ﬁr; U{r@ﬁg‘a{hﬁﬁdthrﬁ‘ﬁéﬁ\f&%énté Bk a

%@‘ﬁ boo armaceut| ca
AYRgREdia) é‘ﬁar@@@\ﬁéﬁ' s [ Qﬁleﬁ§ vithrd *l'@@l’)y of eagentTrecgigHipteeation,
sgfrc])k@ m@h;ﬂ@r?%h!larﬁ%'attgd@' llﬂis%mesa tn{aﬁorﬂpilﬁéh rd)é%ﬁz'ﬁosmt

armpceut i ca OCi a e ar maceut i .
b ae TS SR gL Foaaaed e s SLPre Y B s Sbove comprise
ddmirgistbiirga safeait efsatiecanitainhef d @aitpolcefthainderidh fodlsatient in
A@ggmréq those skilled in the art. Sone of the methods

comonly used in the art are described in Rem ngton's
Phar rzP@w@ad herain, SepiarenE dn (elidretceru bicprdiiongne@napdnip ameforation

d?'b?ev@%% thetééﬁdlilcghvt?ernd t%tédsor%hé @Pttngl% d thediciid m‘aﬁlﬂéstatlons

dosage form such capsul e conprising a
CgﬁTeé’oﬁﬁ'ﬂorb*?‘?”&tﬁw mﬁﬂtegfreﬁc%‘ﬁ'%@bﬁ'ﬁﬁ Yfmqrp goints in the

blcﬂ&gﬁm taytad@dPafeslisl tv 8Nk rédpohdible &Sr theSbontidH @enﬁ’g frét28Y & (b) one

and ncl ude cto uc

Grdites pohe DBispBfBmTeR kS o e S Bl G pler o3k e o

adlbdatn, of am;lorpn@e@éihatsynnpmeﬂ o bifeotdYssodabd wito e candltiort king

tpe%Féfdvat ives (e.g. mcrocrystalline cellulose), calcium
ate, and di basic cal ci um phosphate. The oral solid

dosade ifdirardabpve liredimentc efrgprandéominpiugeierrevestion efliheecondition.

'ﬁie@ﬁié@ar‘n@&l \}v‘lmﬁpﬁrﬁéétﬁ Mt eprgvenﬁ&{"ns l%t ah %Bsoltﬂ@?é’i%o In medicine,
st arch, ge atini zed starch gel atin, acaci a,

§E§d?@ﬂﬁ’ﬂa‘f5g‘f‘?ﬁ.{§t@° ta>|rﬁfehwéh%eroahy'acs'a@%@mrﬁtlonguardﬂ@}ﬁ]
@@Mbﬁt@mw.m tﬁ@hl&dﬂh&ﬁj&araa@ntﬁ@ adRhdivat ¢r\bﬁﬁogﬁ@u @anifestation
tan%rFﬂI? A %tfal%{( kf]l;?no%sgteolf lsbjclhoc%(rai ition or%lo?oglcal manl estaqo S%greof

As used herein, "safe and effective amount” in reference to a compound of the
invention or other pharmaceutically-active agent means an amount of the compound
sufficient to significantly induce a positive modification in the condition to be treated but
low enough to avoid serious side effects (at a reasonable benefit/risk ratio) within the
scope of sound medical judgment. A safe and effective amount of a compound of the
invention will vary with the particular compound chosen (e.g. consider the potency,
efficacy, and half-life of the compound); the route of administration chosen; the condition
being treated; the severity of the condition being treated; the age, size, weight, and
physical condition of the patient being treated; the medical history of the patient being
treated; the duration of the treatment; the nature of concurrent therapy; the desired
therapeutic effect; and like factors, but can nevertheless be determined by the skilled

artisan.
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conprise a disintegrant. Suitable disintegrants
i ncl ude crospovi done, sodium starch glycol ate,

W@ e@904rfe| ose, al ginic acid, and sodi um car boRGIESI9$/079517

cellul ose. The oral solid dosage formmay further
conprise a lubricant. Suitable [ubricants include
stearic acid, nagnhesuimstearate, calciumstearate,
and thglusedmereini ‘Patiend] raees tog: humangr ebap@aniel- accor di ng

to Faheub@pdundsbiMb %vbnﬂm%e@' & adfhinisteRBBP ¥hy s@t%ble route of
nmonaocycl i ¢ heg eroar R 1 is independent]y selected

qudlrrmﬁ qlfgn g@%gmgygh%a%@msm‘oa an@j@plc nmtrahon
SystfiRed mikis A iRt de NRaRedmiNSRE4H06) p@@enté\lm&t%aon SRb,
tﬁ%(&)rmﬁf adﬁqlnlgtraglo% rryggl afmlnéstla%'%ﬁrjl %g&j g%%%e re%p %}i/dr%a?atloh
Rayenteral ddpinistRaion ssféds tarou@s -oCadraihiglyation thies thai enilé&ll
t% %(Qerm Rgsl%nﬁ’é'l%%\l ISR% gbﬁalg basai tl’OI:] I8rr’r9nfus ?(’)Psgg
aurﬁstwagzn Ingludgs igsavenrys, méfamumv&w qnd§u6@4tarteevwe@mnwr
iRSIoRr InIﬁTzEﬂétﬁi)nsrlﬂzlii@ﬁsttb%lfalrﬂfﬂﬁ&aﬁ’é'h| |ﬁl‘éttl$éjpaft|%ﬁt’§| It viHe®HéPRinhaled
tﬁr%ﬂ%lé telﬂgo tr]:a){ thrgﬁgl;hothje nasal paSsRs)le(ages To)pg;ﬁ admlnlscgzatlon ﬁcludes
application to the skin as well as intraccular, otic, intravaginal, and intranasal
administration.

The compounds of the invention may be administered once or according to a
dosing regimen wherein a number of doses are administered at varying intervals of time
for a given period of time. For example, doses may be administered one, two, three, or
four times per day. Doses may be administered until the desired therapeutic effect is
achieved or indefinitely to maintain the desired therapeutic effect. Suitable dosing
regimens for a compound of the invention depend on the pharmacokinetic properties of
that compound, such as absorption, distribution, and half-life, which can be determined by
the skilled artisan. In addition, suitable dosing regimens, including the amount
administered and the duration such regimens are administered, for a compound of the
invention depend on the condition being treated, the severity of the condition being
treated, the age and physical condition of the patient being treated, the medical history of
the patient to be treated, the nature of concurrent therapy, the particular route of
administration chosen, the desired therapeutic effect, and like factors within the
knowledge and expertise of the skilled artisan. It will be further understood by such skilled
artisans that suitable dosing regimens may require adjustment given an individual
patient's response to the dosing regimen or over time as individual patient needs change.
Typical daily dosages range from 1 mg to 1000 mg.

Additionally, the compounds of the invention may be administered as prodrugs.
As used herein, a "prodrug" of a compound of the invention is a functional derivative of
the compound which, upon administration to a patient, eventually liberates the compound
of the invention in vivo. Administration of a compound of the invention as a prodrug may
enable the skilled artisan to do one or more of the following: (a) modify the onset of the
compound in vivo; (b) modify the duration of action of the compound in vivo; (C) modify

the transportation or distribution of the compound in vivo; (d) modify the solubility of the
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each R52 is C3-C6 cycloal kyl optionally substituted

Wi th one or nore substituents selected fromthe group
we@oamshstishg of : hal o, ORd, SRd, C(O) ORc, C(O NReRES$2008/079517

NReRe, C1-C3 al kyl, and Cl1-C3 hal oal kyl; R53 is

nmonocyclic heterocycl oal kyl optionally substituted

W th one or nnre Cl-C3 alkyl; R54 is phenyl optionally

aoupeLid in e Hidt(R) BieEcoBIE aTvYECEIba Bide gleat or etberedtifictly

é;r;zb%urﬁg{@@wﬂﬁ %ﬁ& B@dolilg‘ E{galqwgl&% Qerl\/@NeIS%%edm {Fepare E{gdrugs

, C,. C( cRc, C C C

'%‘('Q%)’P&‘!'f'c%ﬂzsﬁ 6?)%?28%”%@3‘ s C'FﬁS’?‘iﬁF;Sy/é’f ?@V&Qi")é“b%u'??/ ed'in

YoVo)s Boﬂagb?cm@u@%t ihigh @diudé the peerardlion BDBIsPhENSS, binities! esters,

te ro rLoup. consi s 0

B P SRR B bl RBeRled e ety

R51 , or R52 or R5 and R6 taken together with the

63% SG65h OT,atomto whi ch they are attached form a

sﬂurﬂe nmonocyclic ring having from5 to 7 nenber
at ond "assemneeunds Qf tae invagfiopptili eapllyy belg1et Beasssasitie be formulated

|ﬁt@% bARRleuftat &fn%%i@ﬁﬁ Bifor & ARARSTatRdh @ ﬁé‘tﬂaan@idﬁhgly, in

rin S. opt.i ona bstitute e or nore
S5GE P b reBT o b iea i R e Cies! ESTRSLEr S EoBSng 2
cﬁ‘n‘npﬁ@n@d)fkfyé invéoiRdn amna piNRmBEg utiBA lyias cdptatleBesaidienk.
opt i u '
OBl et EanirRe T S Bt b PR R IS S BN R fagoged
iNRel RErmEgecEn eyefe@au IeWctlveRamO@m of Rpommnﬁ of i1ginggntion can be

SHGLORLKY e Bﬁlérpf&%é kfat%Hpsctfch taymlq p¥iddis, QD& pQ ranm%lﬁtlons for

substituents sel ected fromt group consi sting

|qu:t@n dfqéfnatgga thNRgﬁ@acqgﬂchgjg:og]pR?]lonsé)ﬁ@e@y_e@pn may be
daa&aa&i & pac@geﬂﬂﬂ@ﬁt\’dﬁsb@e ek %@@Ma@abkyéhcangpaus@étaluhw contains
a sa es'tarll éﬁec{jve amoun?o ea c%rmpoundeof%e mven?on XA/I’\en prepared in unit
dosage form, the pharmaceutical compositions of the invention typically contain from 1 mg
to 1000 mg.

The pharmaceutical compositions of the invention typically contain one compound
of the invention. However, in certain embodiments, the pharmaceutical compositions of
the invention contain more than one compound of the invention. For example, in certain
embodiments the pharmaceutical compositions of the invention contain two compounds of
the invention. In addition, the pharmaceutical compositions of the invention may optionally
further comprise one or more additional pharmaceutically active compounds. Conversely,
the pharmaceutical compositions of the invention typically contain more than one
pharmaceutically-acceptable excipient. However, in certain embodiments, the
pharmaceutical compositions of the invention contain one pharmaceutically-acceptable
excipient.

As used herein, "pharmaceutically-acceptable excipient” means a pharmaceutically
acceptable material, composition or vehicle involved in giving form or consistency to the
pharmaceutical composition. Each excipient must be compatible with the other
ingredients of the pharmaceutical composition when commingled such that interactions
which would substantially reduce the efficacy of the compound of the invention when
administered to a patient and interactions which would result in pharmaceutical

compositions that are not pharmaceutically acceptable are avoided. In addition, each
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R10 i s phenyl optionally substituted with one or nore

substituents selected fromthe group consisting of:
Wh2009/049@8] Ra, ORb, C(O) ORc, C(O NReRe, NReRe,PCT/US2008/079517

NRcC(O) Rb, NRcS(2)Ra, SRb, S(2)Ra, and S(2)NRcRc R

1 1is heteroaryl optionally substituted with one or

nore substituents selected fromthe group consisting

eyEipieRnest obppureRbe Qﬁgbfﬂm@(tty))i@iqoountg(t@)’qqd@péphqutlcally-
A9BSR R0, NRcS(OG2) Ra, SRb, S(2)Ra, and S(Q2) NRcRc; R
12 [ %_ ORS, -O%Si,[ -OR1 0, -OR1 1, -SR7, -SR8, -SR9,

he compayrg of thedayentiqrpnddne phasyasRIticR!YoesPtabls |crppnt or
d&beﬁwt@ﬁlllhﬁildaaﬂ' ke’form@ai@h ifPa HSsailgﬁd@ﬁﬁmégm oy dabknlr@lra% to the

Cc 1S,lnae ent

ooy e ST Rl B iae BN e Frasie O B%fmst'?%%%' fppse
gdaptad fort(t)agdrad mbnfttrlatldikcst@h @8 [Lﬂi) ets icdesuiEs deapteltsy pills, toalds,
doﬂlﬁ%@ngﬁupst @Im% EL?S% é’iﬁlﬁt’ané ré?nur%'lénrs %%ﬂet@tawa]c awets

the are at form a 'saturated nonocyc
naurq‘ftjerﬁ'ﬁmﬂgstraﬂlemrs@hta@ swrlmwpn%ﬁwnw é”qu%ﬂeéﬁ fpr ng
r@&%ﬂgﬁ’tﬂﬁiri ¥3) %ﬁ‘%d@mé aBmMishdabrt duenak trBr@Jd@{r%b@ch&s (P rectal
at om an erein i s optiona
AATHURTRNER BFMASSHPRATEONSS: %@Wga@{%‘sﬁ“i‘:i’ a2 ?rgscg%?’é’\c/‘ioé’d'ons and
(BY opicél ke mipigiiaporcares ias t:relag1so<6|ntn@ﬂ:tsﬂﬁtlcaisksdlutioﬁﬁdmstaﬂckprays,

X h Rd is independently H, Cl- al kyl or
f%%hﬁgggal kyl; each Re is |ndependently H Cl1-C3

al kyISuit@QpI@@lacmlcajlmahC%b@& eXgipisntsi will eqrg deleanding uippn the
ot 85 Qﬁﬁm chakean | 9&ﬁt¥otﬂe§uut‘§blé Bhérﬁ%oéﬁtk&l@%@eﬁé@éﬂ

to which are attach orma sat ur at ed r‘anOCCIC
Q'XP'H@”ﬁaf%yrf& PEA f8r 3 63”?%4%‘@1“'%{1 basthanereseve Rjtee ffq"ﬂf@smon-
mbk@ﬁ\@é | grtgia rphmsem@uyaaideﬂtm@ aka;i‘@tt@ma@b@mc@sn for their

e A o S e ST

deceptalild exdpietpme hs cisdsen épr tfeir aGllity@3 familileyd the PRaluctindf stable
(Nggg%f fbrrﬁsa%%rtgﬁ ph§rr‘ria@glﬁeglwga%%été’blyeQ&pi&lé ﬁgy 8& @(Asen for their
ability to facilitate the carrying or transporting the compound or compounds of the
invention once administered to the patient from one organ, or portion of the body, to
another organ, or portion of the body. Certain pharmaceutically-acceptable excipients
may be chosen for their ability to enhance patient compliance.

Suitable pharmaceutically-acceptable excipients include the following types of
excipients: Diluents, fillers, binders, disintegrants, lubricants, glidants, granulating agents,
coating agents, wetting agents, solvents, co-solvents, suspending agents, emulsifiers,
sweetners, flavoring agents, flavor masking agents, coloring agents, anticaking agents,
hemectants, chelating agents, plasticizers, viscosity increasing agents, antioxidants,
preservatives, stabilizers, surfactants, and buffering agents. The skilled artisan will
appreciate that certain pharmaceutically-acceptable excipients may serve more than one
function and may serve alternative functions depending on how much of the excipient is
present in the formulation and what other ingredients are present in the formulation.

Skilled artisans possess the knowledge and skill in the art to enable them to select
suitable pharmaceutically-acceptable excipients in appropriate amounts for use in the
invention. In addition, there are a number of resources that are available to the skilled

artisan which describe pharmaceutically-acceptable excipients and may be useful in
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each Rg is C3-C6 cycl oal kyl optionally substituted

Wi th one or nore substituents selected fromthe group
we@oamshstishg of : hal o, ORd, SRd, C(O) ORc, C(O NReRES$2008/079517

NReRe, and Cl1-C3 al kyl; each Rh is nonocyclic

het er ocycl oal kyl optionally substituted with one or

nmore Cl- C3 alkyl; each R is phenyl optionall

seleising quifellel PharoRCRIfiEalbrachpted e esisisnts cregplgs inchide Remington's

PHzeAAdd0 g B@Hvﬁ’ce@ QM§¢k5|5dHﬂQ1lrﬁRCorh§én‘9) Th&Nandbboledt Phdf¥heeutical

CL- C3 haI oal k eRe,; EaCh % I'S FTDHOCé)C(:éllleCntS

&1Ner 6 b%/'iSB'Hal'-Wte% Beq i
(mlkmertca.enharrr&eémm@&sécralmtah@tr@rmiapnmnsdassmeeg) of :
O,

NReRT® BT ERR TR oS T S (P bepbegt gf g ocniaues
01 r@3hdvalkoakikiel thossrskBeminythe arptScoreaifiys melbsds domtreaplyiset in

t@% %ré Igge ({gﬁgﬁ)o? l1‘rp§é¢ﬁﬁl%ﬂ E%’hgr%a%%étﬁ:g %&éﬂlb We(% "MHishing

Grarrsavky| and NReRe; or a phar maceutical ly
accept g @sp%@t' ﬁleﬁﬂ@ﬁtﬁﬂfls difecte) t6 QREBRLEIEI Eaetofm such as a tablet

accordi ng to cl ai erein phenyl ,

S E5a G1Srd 3 308 e 8Msqisp grobseha Senpintol BogRafigand
dmaérpltboﬂllenOSw@%I-d,llu@ﬂs Mﬂl‘l@bSchlu‘deIISCtdse é‘hcr(ma @xtrod®, m@nnitol,

%%b(?ljop t%%ﬁe 83?1' rﬁ gtﬁll‘?% O;;oqgg sta dp%r éu?d V\% Xlak & %t?,%lstar h%llh%ge and
Itsmeoyﬂileeﬁyde gomlquw“ymlllnem&wm) salswiri sujta@darlﬁydlbas@ma!c’ium

PR te. G- orA1 2biRs dRhgdRrm may further comprise a binder. Suitable binders

include starch (e.g. corn starch, potato starch, and pre-gelatinized starch), gelatin, acacia,

sodium alginate, alginic acid, tragacanth, guar gum, povidone, and cellulose and its
derivatives (e.g. microcrystalline cellulose). The oral solid dosage form may further
comprise a disintegrant. Suitable disintegrants include crospovidone, sodium starch
glycolate, croscarmelose, alginic acid, and sodium carboxymethyl cellulose. The oral solid
dosage form may further comprise a lubricant. Suitable lubricants include stearic acid,

magnesuim stearate, calcium stearate, and talc.
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R5 is hydrogen or C1 - C6 alkyl; and R6 is hydrogen
or C1 - C6 alkyl. 3. A conpound or salt according to
w@k@ogistwherein: A is phenyl; R 1 is CF3, halBCT/QEH88/079517

CN, OCi-C 6 alkyl, or nmorpholino; nis 1, or 2; Bis
cyclohexyl ;R4 is hydrogen; Zis O Y is nethyl; RS is
hydr ogen; and R6 is nethyl. 4. A conpound of claim1l
Whigderlaimed i

c/s-4-{[4-(methyl am no)-6-(3-pyridinyl)-1,3,5-triazin-

2-yl ] am no
Ttrif if%q W&WWFPWE{"?&I Jcycl ohexanecar boxani de;

c/s-4-{[4-(met hyl am no) 6- phenyl I1=<43 5-tri@gin-2-yl]am
i no}-/V-{[2- R2

(trifluoromethyQphe A j n’gt/‘j% |oherneca,i|boxam de;
c/S-4-{[4 A N Q) eny I
,3,5-tri az(&gﬁ?- i no}H L/ \l\r Y

(t rifluoromethylphenyljmethyljcycl ol Necar boxan de;
c/s-4-{[4-[4-(1

, 1-di met hyl et hyl) phenyl ]-6-(nmethylam ng)-1, 3,5-triazin
L 2. yI]am no}- L/-{[2
Rarmblell uor onet hyl | phenylj met hyl j cycl ohexanecar boxani de;
WHeseid- {[ 4- (2-f | uor ophenyl ) - 6- (rret hyl am no) - 1

(?r?ﬁ'gbﬁ?f#gpﬁﬁfl’}‘%ﬂigﬁ%e}%%ﬁyl j g;/cl ohexanecar boxani de;
c/ s- RYif dédendyattycpleetey fromBhé geup yorasmting df: Aald, GN,tR4d, &Rb,
Aol | ABNNIRe, kRoké, NRcC(0)Rb, NReS(O2)Ra, SRb, S(0)Ra, and
S(02)NRcRg;

n is an integer from 0 to 5;

R2 is H;

mis 1 or2;

ZisOorS;

B is C3-C10 cycloalkyl;

R4 is H, or C1-C6 alkyl;

Y is R7, R8, R9, R10, R11, or R12;

R5is H, R51, R52, R53, R54, R55, -C(O)Rb, -C(O)NRcRg¢, —-S(0O;)Ra, or
—S(0O,)NRCRg;

each R51 is C1-C6 alkyl optionally substituted with one or more substituents
selected from the group consisting of: halo, ORd, SRk, C(O)ORc, C(O)NReRe, NReRe,
Rg, Rh, Ri, Rj;

each R52 is C3-C6 cycloalkyl optionally substituted with one or more substituents
selected from the group consisting of: halo, ORd, SRd, C(O)ORc, C(O)NReRe, NReRe,
C1-C3 alkyl, and C1-C3 haloalkyl;

R53 is monocyclic heterocycloalkyl optionally substituted with one or more C1-C3

alkyl,

R54 is phenyl optionally substituted with one or more substituents selected from
the group consisting of: halo, CN, Ra, ORb, C(O)ORc, C(O)NRcRc, NRcRe, NRcC(O)Rb,
NRcS(0,)Ra, SRb, S(O2)Ra, and S(O,)NReRe;
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(trifluoronmethyljphenyljmnethyljcycl ohexanecar boxam de;
c/s-4-({4-(nmet hyl am no) - 6-[ 4- (et hyl sul fonyl ) phenyl ]-1

WO 200304915821 n- 2-yl }yam no)- L/-({2- PCT/US2008/079517
[ (trifluoronethyl)oxy]phenyl}nethyl)cycl ohexan;
c/s-4-{[4-(nmethyl am no)-6-(3-pyridinyl)-1,3,5-triazin-
2-yl]am no}- L/-({2-
[ (t r iR menesyBliziNetsxggry vetigna)insibriitvied with kak aneersybstiynants

defiRied from the group consisting of: halo, -CN, C1-C3 alkyl, C1-C3 haloalkyl, ORd, and
I\ir-lesd' {4- (net hyl am no) - 6-[4- (frifluoronethyl)phenyl]-

%-triazin-2-yl}amno)- L/-({2-
[ (triRelisier REBIARBRXY] phenyl j met hy” cycl ohexanecar boxami

de; 3;{4- t hyl - 6-
Lot TR SR A TR 2l v bengre sgeg o
aesa}t@ﬁti mﬁnoq’:ycﬂ(; tind heewingfromyd folyemerober atanshyherein said ring optionally

fS(OﬁEtaHa’I %o@tofn{acslasrﬂémé r{a[tcf]m %ﬁ@%né(rlem)%}ﬁ)d Fug is opthnaIIy

|'uor onet am no
qugﬁqtlﬁgg] withhong qar, r@qrp ﬁub%tqe[j@ﬁg@pt@d Hemdhe group con3|st|ng of: C1-C3

4y oRd &Ad m:(mfhyl am no)-6-[4-(trifluoronethyl)phenyl]-
1,3, 5-tria

(ot TS R a7 Perb RO b Prnserioare evesiibRez srledis?

frdpothara®;consisting of: halo, ORd, SRd, NReRe, C3-C6 cycloalkyl, Ri, and Rj;
c/s- h 1 No) - 6-(3-nyridinyl)- -t Ll azin-
2.yl ]Z!:iésin.[s ég?éeﬁt}’f%% FyT_o %@E@{%ﬁ@?{%%tﬂ%ng Orlmgl‘GSSUBgtftLPe%'tS
setacted|feor thengtobp IchpHirting bT: heldHYRY. SR, BikeRarfet &8 biylaandiel-C3
r%/cgﬂkgyr ({4- (rret hyI am no) - 6- [ 4- (et hyl sul fonyl ) phenyl ] -1
, 3, 5-fpazin éamno- L/-{[4- (nethyloxy)-2-(t

pr U&Qdﬂ%tc’ﬁy‘f“)’gﬂ WV?'?%'%WWOE?BIS&JH%M?%%{T Wr‘ﬁ‘%@m -C3
a’$kyﬁ4(nethylamno) 6-({c/s-4-[({[4-(trifluoromethyl)-3

c/s- fqPﬁF—”t%kW?%W AR hane Of DGroTHEE Hy Y HHRFRAY from

the Grobp tonsistingef2hgld }@ii Ren ORbLL(F)PRe, C(O)NReRe, NReRe, NRcC(O)Rb,
ﬁ%éég)ﬁg,r%%%g'a%ré(@zmclR@Et hyl Jcycl ohexanecar boxa
¢/ s- R [istqtereamentinnal pulBSUGAYi afiersy Imore substiuents selpaied
fésny thb 3B upQbnsidihg bk dafol ENf R BRITRYBI3RC, 810)NReRe, NReRe,
NRcC(O)Rb, NRcS(0O,)Ra, SRb, S(Oz)Ra, and S(Oz)NRcRc;

R12 is -ORS8, -OR9, -OR10, -OR11, -SR7, -SR8, -SR9, -SR10, or SR11;

each Ra is independently C1-C6 alkyl or C1-C6 haloalkyl;

each Rb is independently H, C1-C6 alkyl or C1-C6 haloalkyl;

each Rc is independently H or C1-C86 alkyl;

where there are two Rc groups attached to a nitrogen;

both Rc groups, independently in each instance, taken together with the nitrogen
atom to which they are attached form a saturated monocyclic ring having from 5 to 7
member atoms wherein said ring optionally contains one additional heteroatom as a
member atom and wherein said ring is optionally substituted with one or more
substituents selected from the group consisting of: C1-C3 alkyl, ORd, and NRfRf;

each Rd is independently H, C1-C3 alkyl or C1-C3 haloalkyl;

each Re is independently H, C1-C3 alkyl, CH,-CF3; or

both Re groups, independently in each instance, taken together with the nitrogen

atom to which they are attached form a saturated monocyclic ring having from 5 to 7
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pyri di nyl | met hyl j - cycl ohexanecar boxam de;
c/s-4-({4-(nmet hyl am no) - 6-[ 4- (et hyl sul fonyl ) phenyl ]-1

WO 20030915821 n- 2-yl }yam no)- L/-{][4- PCT/US2008/079517
(trifluoromet hyO S-pyridiny
met hyl Jcycl ohexanecar boxam de;
3-[4-{[c/s-4-({[ (2-chl oro-4-cyanophenyl ) nmet hyl ] am no}c
ragrplesi plones M aseie R§if TiagPpigpally-copiassiope aﬁﬁﬂ?mel hheteroatom as a

rg%ggé/'rtafdnaéhdgnhllﬁeg?{lgkg@ mlﬁg;]sgopﬁgﬂ}]éﬁ SL#rtéstltuted with one or more  a
%‘Pﬁtgﬁe”ééWCWr fiom tﬁ‘?lgf UPCQ t'f"%l ?391 al;(yl Oéé n& fy
yl ] ambaoRﬁlymdebawanmabbommad@: _
C/ S_ . I‘} gngs%s Bgd c?xe{ké( h%o?wé?}lr}ps ggtiEUQéJTv'\:”/‘iEhhélrle_olr’m3dre-5 sitlstifnts
s(etelctel'dlfn@mtbﬂetduy IcPrpﬁlmlng bf: heibQR¢.SRsl, St@)direCed)bReRei NegRe,
aol) SC14C§ L,ﬁ et hyl - 6- (4- net hyI 1- pi perazinyl)-1

g r|a|n2 | ] am no} - 1

(t ri W%RBWWW%%W&HCM@QW 9@5@6@'6@&%&&&%%@:%@@@ C1-
@j&k - ({4-net hyl -6-[ (phenyl met hyl )am no] -1, 3,5-triazin

-2-vyl i -/\N[-{] 2- . ) .
% r.yfe}e SRS Bo 4y ortshaly sHRRiicH Wity RnocH @5 eeosiyenls aplaed
frohsthé -gfdud-comdistinh 06 -hblo2-ANTEXHY3 alky,) @t-0F hblaaiknopRd, a8d BiReRe;
(1 PR R AR b o sutslied it e G101
&ubstﬁumﬂq gedecadi frmt 1h9 Igewpm:gws@mg@f Ihyllor L3 C8-GF dligyi Gi-Q3 y |

t ; Ik?PdeLéna{l{llgeRe and

I uor onet h henyl j net hyl j cycl ohexanecar boxamni de;
c/ 5640l Fhlsr‘@my'ﬂd%‘ﬂ!( tﬂ %“ﬁérﬁ”&ﬂ fy 193 haloglkgl. oF benzylippsarAly
s]u@ﬁ!ttﬁt@c] wﬂtLbn&t {)r&y\orﬁ subsltltuentts selle_cted frlomhthe group conglstlng pfdhalo -CN,
enylj me cycl ohexanecar boxam de;
@@5 |kP’ {ﬁgﬁl g’-ag‘ylnﬁiﬁﬂy?”-dl@%‘?%-’t ri azin-2-yl)amno] -
L/ - { [oRa pharmaceutically acceptable salt thereof.
(trifluoromet hy*phenyl | net hyl j cycl ohexanecar boxam de;
N-[ (2, 4-di chl orophenyl ) met hyl ] - 3-{[ 4- et hyl - 6- (net hyl a
4 no)A gggrgp@mﬂ 1of 83§ agcording to claim 1 wherein:

yl 1 aml i8@h&yE ipbmeanesanfgxam de;

R1is CF3, halo, OCF3;, CN, OC4-Cs alkyl, morpholino, CO,H, or N(CH3),;

nis1, 2, or3;

B is cyclohexyl;

R4 is hydrogen;

Zis O;

Y is C1- C3 alkyl, phenyl, thiophenyl, or pyridyl; wherein the phenyl, thiophenyl or
pyridyl may be substituted by -CO.H, SO,Me, CF3, halo, or CN;

R5 is hydrogen or C1 — C6 alkyl; and

R6 is hydrogen or C1 — C6 alkyl.

3. A compound or salt according to claim 1 wherein:
A is phenyl;
R1 is CF3, halo, OCF3, CN, OC4-Cg alkyl, or morpholino;
nis 1, or2;
B is cyclohexyl;
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c/s-3-{[4-nethyl -6-(methylam no)-1,3,5-triazin-2-yl]am
i no}-N-{[2-
W@ 2000046t onet hyCphenyl | met hyl Jcycl ohexanecar bBXEIB208/079517
c/s-S-1™-nethyl -
- Cnet hyl am no™i A -triazin®-yllam noJ- N-"-

[(trifluoronethyl)oxy]phenyl}nmethyl)cycl ohexanecarboxa
m de;R4 is hydrogen;

c/s-Mi§pA-chloro-2-(trifluoronethyl)phenyl]nethyl}-3-{
[4 hyl 6- (et hyl am no) -1, 3, 5-

tri g?'ﬁmf Y] ami no} cycl ohexanecar boxamni de;

(ci )R iWhydrdgenhamr o- 4- [ (et hyl sul f onyl ) ami no] phenyl } me
thyI) B ?{%Ah [nst hyl - 6- (net hyl am no) -

2-yl ] am no} cycl ohexanecar boxam de;
(CI s) L/ -{[ 2- chl oro- 4- (di met hyl am no) phenyl ] met hyl } - 3-

4[4 ’A%Jﬂ%%uﬁ Sf'E%InﬂWdﬂ LAt - 3. 5

triazin am no} cy ohexanecar boxamnm de;

qet-df irmsethyle@m@hﬁﬁ eyruiirty&)ér?@’irﬁ@ﬁm%wémﬁ@i} - { [ 4- et hyl
(trﬁu&r%b I|)|zﬂf§{nﬂEﬁe'tHyl}3y<§jhtekér@ééﬂBo>2armde

clo oxamni

ded 3?1 PRSP ok eh-A BTG MR oy | et hy! }
(’friﬂyérbﬁ]emwbmhylﬁﬁeﬂhmbmrﬂmmérbdxdmldie

T ey bR TR P LI PRAR 20O i o1
(ifferoinethyl)phieh Bintatinilitydahesanscanpbyandde;

dpLh '{[Q'[ﬁw{i HﬁIeWHtrﬁ/Y)&l.éﬁgﬁ%%%gl%%?%%emazm -2- yﬂamlno} r{[IZ

f1uoro hylam no)

(gﬁlpwowevyﬁ)rgwpyﬂgr}e_ IM}C){({I@_exanecarboxamlde
dig-4-al 2ausromicy) Bw’ﬂetnwbdnme? nglsHaxah-2exARecrayoxani de;

(&&IP O@egph[);gﬁf]ﬁgr}etv ({I)hgggne)car%mgaml(t] h,yl amnojy-1,3,5-tri
qi4-4[#1(4royamoptidmy )6 gimethy lapire) -8, §-tigzh-Chdaamek Ax[2ox am de;
- 3 - (4 -6 Dbyl am -1,3,5-tri
LSS et A RRERITR by am o) -1.3,5- (1 a
c(:w{{ﬁﬂm@wﬁ@mwﬁ]&:mwwemmph?wﬂ| Phisieainodianneai- @@
tﬁmoﬁdm&nﬁw]&%w azmekaaw cycl ohexanecar boxani de;

3/ mst amno)-1,3,5-triazin-2-yl]am
ql%6§[4-|_met<n{rlgm|no 6-(3- pyrldlnyl 1 ,3, 5-tr|a2|n 2-yllamino}-N-({2-

[(trifluoromethyl)oxy]phenyl}methyl)cyclohexanecarboxamide;
cis-4-({4-(methylamino)-6-[4-(trifluoromethyl)phenyl]-1,3,5-triazin-2-yl}amino)-N-({2-
[(trifluoromethyl)oxy]phenyl}methyl)cyclohexanecarboxamide;
3-{4-(methylamino)-6-[(cis-4-{[({2-
[(trifluoromethyl)oxy]phenyl}methyl)amino]carbonyl}cyclohexyl)amino]-1,3,5-triazin-2-
yl}benzoic acid;

3-[4-(methylamino)-6-({cis-4-[({[4-(methyloxy)-2-
(trifluoromethyl)phenylmethyl}amino)carbonyl]cyclohexyllamino)-1,3,5-triazin-2-yl]benzoic
acid;
cis-4-({4-(methylamino)-6-[4-(trifluoromethyl)phenyl]-1,3,5-triazin-2-yl}amino)-N-{[4-
(methyloxy)-2-(trifluoromethyl)phenyllmethyl}cyclohexanecarboxamide;
cis-4-{[4-(methylamino)-6-(3-pyridinyl)-1,3,5-triazin-2-ylJamino}-N-{[4-(methyloxy)-2-

(trifluoromethyl)phenylimethyl}cyclohexanecarboxamide;
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[(trifluoronethyljoxyl phenyljnethyljcycl ohexanecar boxa
m de;
W@ L®9049157 2, 4- di chl or ophenyl ) net hyl ] - 4- {[ 4- met PgT/US20081€79517
thylam no)-1 ,3,5-triazin-2-
yl ] am no} cycl ohexanecar boxam de
c/'s-N**-chl oro”™-~rifl uoronet hy*phenyl Jnet hyl JA - net h
g’q -4-({4- (m@ﬂle?[némap ﬁdﬁ (methylsulfonyl)phenyl]-1,3,5-triazin-2-yl}amino)-N-{[4-

(Heﬂ@/%bdj‘) ﬁdM'ubﬁiﬂe‘ﬂ'R/} Ewﬁb%&ﬁﬁ}%?@@{éiﬁmdéﬁamlde
#44&@@%7‘(0{(&—6 ({oys 4- F){[S -(trif uoromethyl)oi)) -triazin-2-yl]a
;{yﬁemylfnheum}emebbmmbhyw@mﬁyl}anﬁrﬁds hw@syrdzmtmwmem@mxam
C’%Eg{d't(?]e [ﬁﬂﬁ%&mq_l;yn)?%?%h qr‘g 519' a2|n-2 -yl}amino)-N-{[4-
((rtfluorbmatbwk)rﬁwwﬁph@ﬁwl}bymhhgdryewbd»@mdmnecar boxani de;

diL i‘gﬁ (r%eﬁwglémrﬁg) Ql(# pﬁ:ld(r{?w@/é ?%lﬂ@-yl]%mmo} _N-{[4-(trifluoromethyl)-3-

F[y('t"ﬂﬂ]mtﬁﬁyé}ﬁﬂwwar@fé?'})%?éfﬁ% ;} met hyl ) cycl ohexanecar boxam
dléjﬁ({4 (methylamlno) 6-[4- (methylsulfonyl)phenyl] 1,3,5- trlazm 2-yltamino)-N-{[4-

(?rylpﬁ)rgwieﬁeé TPV I ({Txg]?ne%‘}cyclogexanegarg&a 3, 5-triazin-2
JuHidd- uqr(@mt)dmy@}aeaMelnmﬁdﬂWI}éamml}c_mmman)@dahé)@b}@ﬁﬁn@éﬁ-
(%ﬁygg;rﬁi@?E&{%—{ré%iﬁ%ﬂ%ﬁz@i’c(a { hyl ami no) -1, 3,5-triazin-2
qig-N+12Fdhine-drerartophgroRyie ihbik-Asti4} methiylaminoy-6t (Bvendimelc s, bdeain-2-
ﬂblqﬁml\ic clohexanecarboxamld

chloro henyl)meth%r/ 1meth|[4 nmet hyl -
qs- f‘l(ﬁét[ yl]ygmxyﬁsblyl)@m@ 61ty 3.5 razin-2-ylfamino}-N-{[2-
CitEta e w@h GohdhR QX RdhBBxamide;

e h?vﬁeﬁas{eh’;n&lg&fsﬁggx.gzﬁgsmx}ms iy
(mﬂaorsmbm'yweny%%’mﬂ'}ayn'mkmbmhmdmcar boxani de;

&%@gﬁ tr?etlyl 4 A(ngWétﬁm Hi?r)q_/q 3“3[“;8% 2Xnamino)-N-g[2-

rtfluorpmngmmﬂwymeaﬂm&@ymh]emehgnbpw@@@hexanecar boxani de;
dig- @-E(ﬁ rfistilyl-6- {&Q%h%loﬁﬁbm? ar@n(?hleﬁyjtna%m -2-yhyamino]-N-{[2-

t
(tr('tl?fpinrﬁ%‘%(lf@ﬂﬂwqu%q’i@ﬁ%e? P¥AMNYLycl ohexanecar boxam

digl®-{[4-(dimethylamino)-6-methyl-1,3,5-triazin-2-ylJamino}-N-{[2-
(ﬁgyorgm%gﬁé}]ehﬁlﬂget@ I{;)?qr(%?zhen a')Doxaml I] 4-{[ 4- (et hyl am
cis-4-{[4-methyl-6-(1-piperidinyl)-1,3,5-triazin-2-yl]amino}-N-{[2-
(trifluoromethyl)phenylmethyl}cyclohexanecarboxamide;
cis-4-[(4-amino-6-methyl-1,3,5-triazin-2-yl)amino]-N-{[2-
(trifluoromethyl)phenylimethyl}cyclohexanecarboxamide;
N-[(2,4-dichlorophenyl)methyl]-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-
yllamino}cyclohexanecarboxamide;
cis-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-ylJamino}-N-{[2-
(trifluoromethyl)phenyllmethyl}cyclohexanecarboxamide;
cis-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-ylJamino}-N-({2-
[(trifluoromethyl)oxy]lphenylmethyl)cyclohexanecarboxamide;
cis-N-{[4-chloro-2-(trifluoromethyl)phenyl]methyl}-3-{[4-methyl-6-(methylamino)-1,3,5-
triazin-2-ylJamino}cyclohexanecarboxamide;
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yl I am noj cycl ohexanecar boxam de;
frans-A/-{[4-chloro-2-(trifluoronethyl)phenyl]nethyl}-
wal2qopAa49iaet hyl am no) - 6- phenyl -1, 3, 5- PCT/US2008/079517
triazin-2-yl]am no}cycl ohexanecar boxam de;
c/s 4- {rrethyl [4 (rrethyl am no) - 6- phenyl -1, 3,5-triazin-2
am no} - {i

(efls)' f({2cR§‘||%¢ré1{(mﬂ ny,tﬂqéwl)@m@h??qyﬁy@twa@ﬁ%n@@tayltﬁomy@@mo
@één‘f’azﬂq@flm rﬁd}c;lcrasﬁ&kbmb@d}b&@h& phenyl -1, 3,5-triazin-2

([3%/} &’ﬁ?r%ﬂﬂ%ﬁéﬁﬂ"ﬁ%ﬁ Y BsinomteRyIMet iRty hvelhdePeok &S
thaile2- yI]am|no}cyclohexanecarboxamlde

(Flgmrﬁé)éh&)r%ﬁ-&(@qop B%hﬁ/ﬁg [?ﬁ%%&l%kﬁnb{h%tmm ol)-[1 A3_ é—%%iﬂ-&-
Mbmmn}qyd})hﬁ}(ehmad)oametdar boxami de;

(E/stg\Q{JhFo &h"(ﬂii ﬁe‘u%zél i) Ehé#ﬁ/ éﬂ@fﬁ%‘%'{@tﬂ#&ﬁ‘% lsl Rt {3, 5-

thazin- EQW'EQ}PYFJOZB%"]G&WW@}'@%I ohexanecar boxam de;
(3:3@ G4 (eetyng (ABIhpIahind)- P RSWAziId 23 Anhb L AZBAridosrbhamyingt

@f@ﬂ%‘ﬂéﬁ%@d%ﬁ%ﬁ@ﬁ%@%hy| j cycl ohexanecar boxani de;
(Bis {3414zt drypranyipe)méthphaeing)-1,8,53ri &zin-2-yRarhine}2v-y2] ani no}

(ri Ibéroé%%gll)phen)(l}]mﬁthyc;xﬂ/ﬁbhﬁéanny arbo y J'cycl ohexanecar boxa
(ms)j@{[4 (4-fluorophenyl)-6-(methylamino)- 1 3 5 triazin-2-yllamino}-N-{[2-

(h{ﬂu£r6%e$y®%h%|ﬂﬁ&m€wér%ﬁme%¥ﬂbbx§n idd;4- (met hyl ani no) - 6-

rrazin

(949 %@%PW@PW%&&T‘@@@V'@Wﬂ he>-triazin-2-ylJamino}-N-{[2-
(kefrludrbiembl phrea ]Zne(tﬁw}bydldn@kmsﬂbwa)rmmnyl ] met hyl }-3-{[ 4-
@@&%ﬁ%’g& OB L S Ba ol N-(2-
(tn‘flserbhw[eﬂwal)M:redyl}:ﬂrdﬂqﬂ}oyﬂlmnyér)embygdnjlde4 {[ 4- (et hyl am no)
c:ﬁ6 ﬁ'ﬂ%@ﬁiyl 4. érl’ngwga“nlo 2 3N 25 i Z-yllamino}-N-({2-

m no xane arboxam
[ﬂﬂf{l{o(c{”@/t@i Z!X}{]anflmtmv)cvmf@xami[b@&nwe'2 phenyl propyl ]
@éﬂ\l@@h‘ él@f??@répﬂé’nk/l%étﬂyl]ztl E)[4 methyl -6- (methylammo? 1,3,5-triazin-2-

) am no] cycl ohexyl } car bonyl )’ani no] et hyl } benzoi c
yﬁemwo}cyclohexanecarboxaml de
cis-N-{[4-chloro-2-(trifluoromethyl)phenyl]methyl}-4-{[4-methyl-6-(methylamino)-1,3,5-
triazin-2-yllamino}cyclohexanecarboxamide;
cis-4-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-ylJamino}-N-({2-
[(trifluoromethyl)thio]phenyl}methyl)cyclohexanecarboxamide;
trans-4-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-yllamino}-N-{[2-
(trifluoromethyl)phenylimethyl}cyclohexanecarboxamide;
trans-4-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-ylJamino}-N-({2-
[(trifluoromethyl)oxy]lphenyl}methyl)cyclohexanecarboxamide;
cis-4-{methyl[4-methyl-6-(methylamino)-1,3,5-triazin-2-yllamino}-N-{[2-
(trifluoromethyl)phenylimethyl}cyclohexanecarboxamide;
cis-4-{methyl[4-methyl-6-(methylamino)-1,3,5-triazin-2-yllamino}-N-({2-
[(trifluoromethyl)oxylphenylimethyl)cyclohexanecarboxamide;
cis-N-[(2,4-dichlorophenyl)methyl]-4-{methyl[4-methyl-6-(methylamino)-1,3,5-triazin-2-
yllamino}cyclohexanecarboxamide;
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cis-N-({4-bronmo-2-[(t
pfl uor onet hyl ) oxy] phenyl } net hyl ) - 3-{[ 4- net hyl - 6- ( net hy
WO 2009157 PCT/US2008/079517
1,3,5-triazin-2-yl ] am no}cycl ohexanecar boxam de;
cis-3- {[4 met hyl - 6- (et hyl am no) -1, 3,5-triazin-2-yl]am
i no} - N-({4-(4-norpholiny

q-driitanlene- 81<rféf|W‘P'}‘@RX}]pbﬁ@i)ﬂme}%ﬁﬁme)fbf%%%k%rﬁ@@bﬂm%9)-
1"3 gi?nazm 2- yI]am|no}cyclohexantecarboxamlde ooyl
tﬁ’fﬁ}‘l {M_ ({rr{ejrhn?a:[m%q)r@eﬁ)r](egﬁ ﬁ?-tr@zm-g-yl]ammo?I\}{r[ZI azin-2-ylJam
([r(flbd&rbﬁbth@lb@i’éﬁi/lh}étﬁwmydl@be&n&bénﬁ&idﬁmbé cycl ohexanecar boxa
frang%[ I MATOD-Se e by PR e BN a2 - 2- y1 ] am
tnfbl]odee(ﬂ{ydl)olé)deVlfmth)d)cwydm)exanecarboxamlde
ti&kw (S 2GRABHMEA Pl Ra AL hiSa i i %SRRI aNesRERGx am
Sﬁ]?@mN}Q{/f@hQ?‘ﬁFQﬁa@O@'{"ﬂepl peridinyl)phenyl ] methyl}-3-{[4
tréﬁ@ll\m[)f Crﬁor()@(‘iﬂ"be@meﬂ@D)p%nﬁ]n%tﬁf ﬁﬁﬂ{'methylamlno) 6-phenyl-1,3,5-

] %} | ohexanecar hoxam

%% y[l‘g iﬁ’”eéag ram no) 1
cls34 %fthylﬂz(mﬂ@/bw i) Bt ghehy 4 3 §-tagimretyigmamoy N- {@B ;

C exanecar oxam de;

Ertﬂm) mﬁ@%ﬁ%%%‘%‘%?@%ﬁ%% %r{%%)ﬁr%g)\r(?eﬁ J] ) phenyl ] net hyl } -3
cis-4 ﬂmmylﬁy(hw&y(ammrmmﬂd)& &{r@zip-2- yl]ammo} -N-({2-
EtlrlﬂL@FdrT%’d%ﬂ Xkﬂ]&@hﬂ%&%ﬁi OHEERRRLAB %H& de; and

trlfluoromethP/ phenyl ] net hyl
Q- %Iorgpr(qqﬁlt)rﬁgpgm fiBgthvl4gmsthy ammo) -6-phenyl-1,3, trlazm 2-
}Il]émmz)}dydahékbhmmémw@l ohexanecar boxam de; or a

é%&-égad% %Z?t&l{ l&%/ 9H1é:_tﬁ@ﬁbg@hﬁpﬁwgl}%-&n@%&/ﬁgzmetl‘?ylarﬁ}no)-6-phenyl-
1,8 bgrjazN-3- {/I]@nﬁrhoyojmm)héxa(ntacarlbcbxaoudmet hyl ) phenyl ] net hyl } -3
ﬁl @&ﬁ)‘;%wn? % %ﬁ%&p%’h?ﬁ‘n%ﬂ) %I car?}oxgm de; and
FtﬂU@fmeﬂ“{/DmeﬁyﬂhTmﬂl}Q}foﬂQheMﬂ%?r@mﬁh% ) phenyl ] net hyl } - 3-
i{[fﬂ(rﬁeﬁﬁﬁ%ﬁn@ éB’I%rﬁW{ Q@ltlnﬁn yiBanano}-N-({2-

triazin- m no} cycl ohexanecar boxam de; or a

AP EaR o) S X8OS - 6. A
g Rk elid fhe Ay )nGaiNBS{[4-(redh S ARG }-6 by , 8 8 AfkiNAZL Or
SI‘]grlnFno c?/glgﬁe(i &a?b%xgmpée
N-{[4-chloro-2-(trifluoromethyl)phenyl]methyl}-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-
2-yllamino}cyclohexanecarboxamide;
cis-N-[(2,4-dichlorophenyl)methyl]-4-{[4-(methylamino)-6-phenyl-1,3,5-triazin-2-
yllamino}cyclohexanecarboxamide ;
4-{[({cis-4-[(4-(methylthio)-6-{[(2R)-2-phenylpropyllamino}-1,3,5-triazin-2-
ylamino]cyclohexyl}carbonyl)amino]methyl}benzoic acid;
cis-N-({4-bromo-2-[(trifluoromethyl)oxylphenyl}methyl)-3-{[4-methyl-6-(methylamino)-
1,3,5-triazin-2-ylJamino}cyclohexanecarboxamide;
cis-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-yllamino}-N-({4-(4-morpholinyl)-2-
[(trifluoromethyl)oxy]lphenylmethyl)cyclohexanecarboxamide;
cis-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-yllamino}-N-({4-(1-piperidinyl)-2-
[(trifluoromethyl)oxylphenylmethyl)cyclohexanecarboxamide;
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t he preceding clains and one or nore
phar maceuti cal | y-acceptabl e excipient. 7. A nethod for

W@ e@aning’ hypertensi on conpri sing adm ni steri NRCHUSADE079517
and effective ambunt of a compound or salt according
to any of the preceding clains to a patient in need
thereof. 8. A nmethod for treating heart failure

%%rﬁ{ﬁnsthg%mmhmhmr@a il Sep-tHagprRe/llaminoki {Edf ipveoliginylmat
(B RTBIRHy R RIGET A RBako e D] |72
B RE T PR Pt By bl e g g cmino)-1-3.5-triazin-
zayl]”ahm(t}éyerohébganacesaf@nmd ef f ective amount of a

t
RIS ko 3R huRS Rk e Bt o 2R h o N UARREFRE R
(trrfleeromntb\yll)phﬁeyllnﬁ@h}iﬁuY@Wmna@omgmmjm nistering a safe
(?lg)dN §F4fff%§$o' %:gnfﬁ%m&dnﬁﬁh&.lyga&ﬂﬁf@%4%etmbt(m@ﬁq§%% 9 3,5-

rece at’l ent
tflw%aﬁamlmq}cqumé@ws@rbpwwq @afi ng peripheral vascul ar

(@.bﬁnqﬁ%ysmthmo?@namnpﬂérﬁmméthwsqmsraétﬂwm%eafyia@md)sﬂea 5-
am:)qg_ @ co ound %r salt according to any of the
g éﬂ?ﬁ‘a” FHPSIEAOPATERt in need thereof. 12. A
aretghadndceutidallyeadcepigble eslotharepf.art ery di sease conpri si ng
adm nistering a safe and effective anount of a

compound or salt according to any of the preceding

Tl ai msconpodngeftalamt! dnpsendesan:t her eof . 13. A net hod for

(Eu%?ﬁt{Mrf%or‘&@?:%fu@%o%etﬂyﬁﬁm] rﬁetﬁﬁ'ﬂ@ f{[h%é@ﬁlﬂ @Qmemy@l:nﬁfo') H3,s5-

a safe and effective anmoun npound ‘or $al
tﬁ%b?'di]ﬁ‘f@”?}éy%wxi‘ﬂec@’ﬁéx%m%é‘ﬂi’ng cI aims to a patl ent

(tie)-RgRctyhmer-effiuordethyBRédyRhe hon-3tif4aaéth N G-@eHynino)-1,3,5-
adm ni stering a,safe and effective anount

G YRR SR PG ng to any of the
pragbeachavgutidaly aeeptabla splatheeof. | N need

6. A pharmaceutical composition comprising a compound or salt according to any of

the preceding claims and one or more pharmaceutically-acceptable excipient.

7. A method for treating hypertension comprising administering a safe and effective
amount of a compound or salt according to any of the preceding claims to a patient in

need thereof.

8. A method for treating heart failure comprising administering a safe and effective
amount of a compound or salt according to any of the preceding claims to a patient in
need thereof.

9. A method for treating renal failure comprising administering a safe and effective

amount of a compound or salt according to any of the preceding claims to a patient in
need thereof.
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thereof. 15. A nethod for preventing myocardi a

infarction conprising adm nistering a safe and
w@edoent915e anount of a conpound or salt accor dPEyUS2908/079517

any of the preceding clains to a patient in need

thereof. 16. A nethod for preventing stroke conprising

adm nistering a safe and effective anount of a

Wonpdunsethed fos eating desiaiiurcompriging agministrsing psatedind gffective

drh RN 4&){%395"& orefft abddrd®E® dnh@f e oreckding baRitBaGaliét in
treatin D and ast hma conprising adm nistering a

negfl deset ef fective anount of a conpound or salt

according to any of t he precedi ng clains to a human in
eed the e

ot orpe n8‘g OF”?FE IPiPR"R r?%aZH%?CPrarF'F?xasec?"%Bg?ré%ad:W{@Ster'”gasafe

adedettiye camcppmncrﬁ aregmacumdrir salbadenglirg tg aheofdhelpretddit ¢laims to a
ARRUN nggdﬁe&gppound or salt according to any of the
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12. A method for treating coronary artery disease comprising administering a safe and
effective amount of a compound or salt according to any of the preceding claims to a

patient in need thereof.

13. A method for treating myocardial ischemia comprising administering a safe and
effective amount of a compound or salt according to any of the preceding claims to a

patient in need thereof.

14 A method for treating angina comprising administering a safe and effective amount
of a compound or salt according to any of the preceding claims to a patient in need

thereof.

15. A method for preventing myocardial infarction comprising administering a safe and
effective amount of a compound or salt according to any of the preceding claims to a

patient in need thereof.

16. A method for preventing stroke comprising administering a safe and effective
amount of a compound or salt according to any of the preceding claims to a patient in

need thereof.

17. A method for treating COPD and asthma comprising administering a safe and
effective amount of a compound or salt according to any of the preceding claims to a

human in need thereof.

18. A method for treating glucose intolerance, insulin insensitivity, diabetes and
obesity comprising administering a safe and effective amount of a compound or salt

according to any of the preceding claims to a human in need thereof.
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