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The invention is directed to novel sEH inhibitors and their use in the

5t r eat renwoabosdi4ssases nedi ated by the sEH enzyne. BACKEROWNENOSN679BHE

| NVENTI ON Epoxi de functional groups may be found in drugs,

xenobi otic materials, and endogenous bi onol ecul es. Epoxi de hydrol ases,
found in both plants and aninmals, are 10 enzynes that convert epoxides to
di ol s by hydrolysis. |In MOYiE:sEHNHIBHIQREANRI THEIRWSES|l ase ("sEH') is
primarily responsible for the netabolism of arachidonic acid derivatives
known as epoxyei cosatrienoic acids ("EETs"). sEH converts EETs into

di hydr oxye L2 THR SN VENEONS ("DHETs"). Several publications have

descri Eed t he ben]?]['ﬂhﬁiia‘l/en]‘gia*soﬁid|ir@&t@d Yo rivnEll sEMTihi@pedo rayid taald use in the |
anti-thronpotic effects of EETs. Se . Q. 15 Spector et al., Prog. Lipi
Ros. . 45, BEEGn SR8t Heg R S BB Rev. . 94, 169 188, 3006
DHETs are generally inactive and thus do not exhibit the beneficial effects

of EETs. @n&g ! mal epoxi de hydrol ase ("nEH') catal yzes
t he hydrol 99%«;0 a Pﬁ?ﬁly%@&o epoxi de substrates including
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may |ead to differences in bioactivation of pro-carci nogens and sever al
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2000. Pharnacol.ogi cal ., knockout use. phenot. and netic.p mor.phi sm
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8f oot - iI? | sSpertorgt a587°rogolpy Rase &8t ©3-80.1 400& M@y CrdigyascpPryg Raat2h M%ad. Sci .
U S A 103, 188286.18HB8s arQRBkrally RBdlve 3N8 kMRl iR enilfifle BEARIal SR BET[ Zhao
et at 30 ép Soc. Nephrot 15. 1244-1253, 2004; Im g etal., Hypertension,
46; 975- 98;Ec, 2005], stroke [Dorrance et al., J. Cardiovasc. Pharmacol. 46;

842-848, 2005; Catveagh, eicraomal &hoxideMylrolaSe@tEH"] datalR 8RN BJdrplyRO @52
Koer ner et Neur 0SCl.+4.27; -4 . 2007]. er | er osi nd
tbr omos: soPed Bngp s °88daelpdlds HRted O o BEIARRIAE Bt
Mol Ged@t , hydBocattgng and ract20pexidereithustit rievidestandmoertd né defokificatia® path®ady. 34,
352007; Kr pBI?m@thi%hs-in 'ﬁ{ékﬁma?srééldetf)-di@ér%@pin Mag&ivat%lnocif-pro-%ang%ﬁ-s 608, 2004]
and inflammation [Inceoglu et al., Life So.., 79; 2311-2319, 2006].
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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.

30 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,

35  2007; Krotz et al., Arterioscler. Thromb. Vasc. Biol., 24; 595-600, 2004] and inflammation

[Inceoglu et al., Life Sci., 79; 2311-2319, 2006].
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The invention is directed to novel sEH inhibitors and their use in the
treatnent of 10di seases nedi ated by the sEH enzyne. Specifically, the

i nvent i orwo0@osersted t o conpounds accordi ng to For nul aPCT/USRI0BO795K 745 N,
,NN., "R6 NN Formula I wherein R1, R2, R4, R5, R6, A B, Y, n, and m
are defined below, and to 15pharnmaceutically-acceptable salts thereof.

The conpounds of the invention are sEH inhibitors and can be used in the
treat ment of di Qeadrozabdp dhciieaspentint sychpasdizigmedesianed tatakn pgeantagesifon.

Accor di ngl Me HeRsFician ¥t bioéE'Ifs%afs%Erm%ﬂnlqblf getefort & snham@&ﬁ&bwﬁhg EET
conpositions conpri s ?IHBH@G(S ound of the inventi on. i.nvent i on is still

further di feEREIORo! lejskhl %%ts|'ﬂa"%ﬁsr%ﬂ?aor29ft '1:‘%-5?0 HehtedebedAdi ti ons
associ at edpiebgrie@dhipbundsi thgt ishisioRgadting. of husheieni¥ @nide@no Qfenafy pbapsmeeut i cal

iti onprLi s . T SCRI PTI ON COF
oE s aentieARR sEt o TR e P e BB DRl a S Bnt 1 1 o0
i n accor dathesEWidnayf® t he Peri odic Table of the El ements. Abbreviations and

synbol s utilized herein are in accordance with the commobn usage of such
abbrevi ations and synbols by those skilled in the chenical and biol ogical

arts. For BWMMARY OFAHEIYVEURIN) abbreviations are used herein: "ag" is an
abbrevi ati on f orheaigle@LS is directed to novel sEH inhibitors and their use in the treatment of

10 diseases mediated by the sEH enzyme. Spedcifically, the invention is directed to
compounds according to Formula I:

R5
R2 R2

2 |
N N N
NTN
Y
Formula |
wherein R1, R2, R4, R5, R6, A, B, Y, n, and m are defined below, and to
15 pharmaceutically-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

20 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
25 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



"BOP" is an abbreviation for (Benzotriazol-1-yloxy)tris

(di met hyl am no) phosphoni um hexaf | uor ophosphate "C' is an abbreviation for
degrees CGED2DMHDBIEA" is an abbreviation for di-isopropgiratsheisanisme
5"DVAP" is an abbreviation for dinethylamnopyridine "DVF' is an
abbreviation for dinethylformam de "DMSO' is an abbreviation for

Oi met hyl sul foxide "EDCI" is an abbreviation for
N- ( 3- Di net hyl an‘iBl%’fiﬁoﬁﬂy@P})fq‘d'aé@Mﬁr (Ranpefdadohil dlexnyiér ochl ori de 10"equiv" is an

abbrevi at i gﬂnét%arﬁﬂg pnggp%,t,,u Hel&fiuotoph@dphaebr evi ation for H gh Pressure
Li quid Chromat ogra " is an abbreviation for gramor grans "L" is an

abbrevi ati on forCI ??%PbtﬁPV'?tfoﬂ"é?rsdegrees Celsius "LC-MS" is an abbreviation
for Liquid chromeags ambwéﬁasnw@chbmlétyylarﬁi'hat" is an abbreviation for

m'IIiI| er or ,,|ter reviation for mnute or mnutes
" mol " s an abl?ll\)@\fl At bf%'at'ﬂ'i‘ hrd%qﬂ@’?atf?'”?ﬁyf'ﬁs "ol ar "N' is an
abbrevi ati on f ofDMEBtisah ablreviatehdorglimethylfoenamaidber of equi val ent s of reagent

per liter of solgd®ns 205 @?ﬁﬁiﬂ%}mgﬁﬂﬁ% tiggn for phenyl "sat" is an
r

abbrevi ation for sat ur at eviation for trifluoroacetic
aci d “‘EDCI” is an abbreviation for N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide

hydrochloride
10 ‘equiv” is an abbreviation for equivalent
“HPLC” is an abbreviation for High Pressure Liquid Chromatography
“g” is an abbreviation for gram or grams
“L” is an abbreviation for liter or liters
“‘LC-MS” is an abbreviation for Liquid chromatography-Mass spectrometry
15 “‘mL” is an abbreviation for milliliter or milliliters
“min” is an abbreviation for minute or minutes
“‘mmol” is an abbreviation for millimole or millimolar
“‘N” is an abbreviation for Normal and refers to the number of equivalents of
reagent per liter of solution
20 “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

25  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
30  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

35  cycloalkyl group having from 3 to 6 member atoms. Unsaturated Cycloalkyl groups have
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"THF" is an abbreviation for tetrahydrofuran 25 Terns and Definitions

"Alkyl" refers to a nonoval ent saturated hydrocarbon chain having the

speci f i edwourntyerso37 nmenber atons. For exanpl e, Cl-C38 al lpgir/usedosnsosid an

al kyl group having from1 to 8 nenber atons. Al kyl groups may be optionally

substituted with one or nore substituents as defined herein. A kyl groups

may be straight or branched. Representative 30 branched al kyl groups have

one, two, ©fe phimeee pr@pciiergon Apklie bondd wikis thexting | Cystoalkyl grpvrspgte Tai- pr opyl

and i sopr opyhtic. b@'}ﬁd’dalk@fi avmb%mg %|71m&ﬁl§lartatobr‘r§6flléss aR?r'%b(dcy&lf& igntyl,
?iéoét

i sopentyl, and neopent " refers to a

nmonoval ent SYSEMH & @ay} h@f"él@ éﬁ'eﬂi}ar’ﬁ?fﬁ?%@wr?ﬁ%@y P%Wﬁ%cyflﬁeb%‘fg@& fied
number of eEMBEr bigfdidEng E;&nen@(amw@ky@o@& @3 b® abtionblly &fbefitstet! QvitA one

aronps Rav e B dP BT e o SVaBTRT LB AT SHETeRRG. " !
Cycl oal kyl cygtabutyb amlohutennr okgtiopentyly céyombéntenyyr ocysohkawi ngydahererlto 7
menber at OpRId ﬁ%ptlaﬁ;;fsan% 9clmge%¥|0| ic ring systenms. Cycl oal kyl groups having

at least 7 ne y nDnocycllc bridged or fused bicyclic ring
systems. Cycl oafBoagntigmevieallynenyiched’s mferértalnrgﬂwtﬁb\@fnqsmnéaﬂqmqnﬁ ¥AesS58r nor e
SUbiStl tuenér%a@$ el k16 d MR &ampleCRbRRIMENEalll NHHBIERS et @ RFCARYE  whose

cycl opr open

cycl obltyl e%%?%ﬁi&%ﬁﬁs EyEPURERTy PO P81 YRR BAR T 0% Pé1 YReHGACH R Bhexeny!

cycl ohept asgl , and cycl ohept enyl . "Enantionerically enriched" refers
to products whose epanlOUELIC. SXCESS, 5. Or 8l of (L han fer. o, Al e
enantionerically enriched reters to produc 036 THENARNT i Orer T eXcess is

great er thexpr&3e4 @e,a pgreatttage. th@n rg§i% eoce anitl enastnesrs e pred@Wiv egqual
"Enanti O”eﬁﬂngurﬁ%(ﬁeasl%cerﬁﬁ: mlﬂﬁre b én'aﬁno%%%%é%% iPfro @f’/@@% %ev@?’% onkhe

ot her expresse as a percent age result, since enanfioners are

presentd i nerapianeamssneyichpd asuﬁﬁc‘@ﬁ‘i (’,t Aenetitvies, 9p%e obrilthinrednsk i Beexbess is

zero (0% egjantibla¥RY BXcesd vodidere 963 QR HBUint WA ShLEBricBEE dnsritioMet, foasbs, i t
constitutes, 95% of th enantionmeric excess woul d be 90%

en t
ee (the anBifig! r@far?%?%ﬁ ?8‘#8@”%&%? T'h)rg)r 95% minus the amount of the
ot her enant i omefEnanfipmerically puré’Ereims|tommdluctaIWryos@lenaﬁ‘tionefieescdso ipe@duct s
whose enangé gr”gfréétgr excess is 99% ee or greater. 20"Half-life" refers to the
time require hal f of a quantity of a substance to be converted to
anot he?0 cheni cafHajf-lifp’s rafera tto dipelime raanired for Galbof a muentinoof a srPstencedd ées t o

the hal ogeg,diadds@lanbhBOthentddlPhiSincPEReR in Bifro bPAYivo.
“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.

25 "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

30 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

35 attached forming a fused, spiro, or bridged bicyclic ring system. Heteroaryl includes

pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl, isothiazolyl,
4



"Hal oal kyl " refers to an al kyl group that is substituted with one or nore
hal o substituents. Hal oal kyl includes trifluoronethyl. 25"Heteroaryl™
refers towve2owwmaveient aromatic ring containing from1l POTAShEBArGAL ONs as
menber atons in the ring. Heteroaryl groups containing nore than one

het eroat om may contain different heteroatons. Heteroaryl groups nmay be
optionally substituted with one or nore substituents as defined herein.

Unl ess ot hthagiazelyls plaeany cispzanydt dhigpi.y Itriazolylipsyriginel. noyisagieyli devrdaanysyst ens
or are fusﬁﬂazu%ﬂ” trrlgzm}@rtepéinggelgtrg)ioﬁ)}'q}uﬂ&ylrFsﬂlgdolyao|n§¥lfztn?m$ndaﬁ/&?09uﬁr{yl c

het er oar yl ﬁqlg have 5 or nber atons. Bi clyc i ¢ het eroar ri ng/ have
from7 to i‘i” Ho&eauipeing: aBineXAiDY!c aWRRZMRYAr RIEIGiINYh gannofieyl. E%‘Zt”%%zé? ki ngs
wher ei n phesgbpaatil.a nEunERRbIYIC h@teﬁzrmmimal kb(énzbﬂu%ylarels@bér&@hﬁﬂwyfOrm ng

a fused S iro,.or b dged. hicyglic ring m, and _thos rlngs wherein a
monocyct | cBEOLIAGRM PTRRE RS EetrdseY e AP OIEGel ol keny !

het er ocycl oal kyfHetenoatoat"setas tpla nitraggn aauphB6 at txygbredtomor m ng a fused, spiro,
or bridged bicy 5 r.azol yI

' dazol'yl  oxagu Gy BRCHA: SESELRAEY br pRELMEE LY Forfithy AP

t hi adi azol 9|heterr<aﬁ¢%m§/|as rrfqnmtwmms int the ging queuvarzémrocy@%lmunngﬁ are not”
Px(rjlolmyﬁl n?/lgrglnﬁg% : %&’éréﬁ&bloalw rgﬁédd%y%orr;hag’g k %Fy{hant&br%@?&mﬁﬁ} E@fﬁélhw

i soqui 1ol |ﬂ'{713remqhd¥?f8§58mﬁn Pter%%iﬁ'ﬂ%{%pr%p? X‘akstbéﬂpﬁ?%’s)?( su Wr?&wv'ﬁwn,e or
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furopyridi %f?l Ty rclap{ ﬁ?/rlodl lﬁe 'gl-ﬁé/f’grts)ator%o(:}fe e(raeo%Coel I %S’ e

sul phur, ofroro>éytge7nmambenatoms Brldgeldelr@rqydymemodwlbélkylethe$ baveofram §aoaﬁat ed or
unsat ur at efhefrh0 AL a1 &gtaw RMfiodalrRnd, HEIFSHBLARE BSsMRERE! # iferi N Lhe

ring. However, heterocycl oal rings are not aro Het er ocycl oal kyl
gr oups 1%on?’apﬁ’ﬁ”ﬁ@”tﬁiﬂ}e@r?%@ﬁa'bﬂ@ Hsebraket HhnAEsrovait d*qﬁerowloalkvlfw&%
het er oat o rrdni@ihyar @@rﬁ@dﬂﬁwﬁy}h &hW@‘ﬁraﬁﬁyp)b@nyﬂ)ptbiré}@@}dpyraﬁwbﬁ’hydrbﬁy‘i‘éhywth one

or nore s t ue s S

et er ooyol BAPROFn e ar USRI GEgEITEY. BYPaTEaN SPETISea PTREPEFtYbns.
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pyrrolidinyl, t&jdaburoitOhs v to HelMeh A WY ihat B¥h & WHain or ring. Where

t et rahydr opyranyl, di hydropyranyl, tetrahydrothienyl, pyrazolidinyl,

oxazol i di n{fPere thag ﬁ%’I”F'BP?fy"ltom ﬁ%%ﬁ”&'ﬁr@;ﬂha'”ﬁ@%‘ﬁfﬁ‘ﬁ@rm@l pRAN Mesnhss plom Iﬁyl
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azabi cyl of %‘?%F'%f%@f@}ip,on%ﬁ‘%‘b‘ir&{)% efiogme 8" ?])Pms é{‘zth%f:% 81193, 0] nony! ,
oxabi cg% o[ 2. 2. 1Opjpnglly sabstitptedaliidathglthat a group, édVbrdS@kyataﬁweyl aleyrgt,s to
the atom or At a t . er
o o pré nc?E'iBaM I@ﬁ:o%rkﬁ?&ﬁ dﬁélér'oﬁg(c%ué’yfh'}% he\/él’ﬂegagrﬁ %Eﬂe)be Hﬁz{hg%ﬂlﬁtgﬁ%ﬁb
coval ent | ysmutntﬂadtvuthmeazﬂjweﬁ@baﬂ’elﬁbférasalemﬁd hereine "Swhstituted” ini retgrenae ons

that nake tbpaaroﬁHlPrﬁﬁdaiééQHét agmmge%t&n %h@dh@d%a%%e@%ﬁmﬂ@ftm%@?&b gtoms in
the chain or rin substituted" indicates that a group,

such as al r&PIace%l k'érﬂ)PU'd aﬂ%yﬂ%rsto%f’r et 1o dergh supstituieg’c ingidge dyg | imelicit

het er ogycl pr@lnk}éh , th@tr sdwtajb@agwn, b@gy ﬁbeormuhmthbtnét g&mgedsm@%e;wmé W th
one Oor nore . s tituents e e er.e u tltute Nn.reference to a
oL Mo SuRtERE BBRT bR B SERSRI S LBk o BBt B R s
group i s rephamed.(i.¢.torshthat dodsenoinshensheadiyt hatergch ratséormatigubgdh dsitogd”

i ncl udes t r Qv h ut ig ordance
with the p%%%bﬁquf% %l%%émo@ o n%ﬂo@sﬁ%%%@ga@tégﬁég#dgt gle ngp}a?ggm and
t hat the sﬁtﬂ@t"iutedtvi“ﬂ?rm@rééhﬁft eng sybatitagnd 18F dongarppigh guipstitusion isrip apm@ar@@es not

spont apeoug|ty tHaseahieted Valamel PR hAN Stltsdle ashshiiehts Fd &NEBNBE In f6Y&dchzat i on,
or elimnation In ce iments, a single atomnmay be substituted

with nore ?%ﬁWL@H€rQWE@?@FWQﬁFmﬁgg“HHg as such substitution is in
accordance 35 with the pernmitted val edfce of the atom Suitable
substituents are defined herein for each substituted or optionally
substituted group. 5



"Pharmaceutically acceptable" refers to those conpounds, materials,
conpositions, and dosage forns which are, within the scope of sound nedical
j udgment ,weunedalabs7f or use in contact with the tissues eCThisews/osings and
ani mal s wi thout excessive toxicity, irritation, or other problemor
conplication, commensurate with a 5reasonabl e benefit/risk ratio. Conpounds
The invention is directed to conpounds according to Formula |: (RL )n R
R45 " 'R6 10 Fdtharmacautighald epepepmmbles’ pigtany| to olnostneeyraungs. hanaledals vl ;

Rl is inde bhe/ aﬁ@|d6§ég‘édor§ﬂsqmlémﬁeg\ﬁ/i‘ﬂﬁrpth%%@%eséf's'&gnd)ﬁedleéiljt% nfeht, Ra
ORb, 15C(0)0Rc f%go NRcRc, NRcRc, NRcC( Ra, SRb, S(02)Ra, and

S( 02) NRc Re SUIigblesToR ise nip egpafact it et %SSBeQ RD WU@aH *Eﬁ'”g)éla'& aginjaly without

excessive toxicity, irritation, or other problem or complication, commensurate with a

5 reasonable benefit/risk ratio.

Compounds

The invention is directed to compounds according to Formula I:

10 Y
Formula |
wherein:
A is phenyl, or monocyclic heteroaryl;
R1 is independently selected from the group consisting of: halo, CN, Ra, ORb,
15  C(O)ORc, C(O)NRcRec, NRcRc, NRcC(O)Rb, NRcS(O;)Ra, SRb, S(O,)Ra, and
S(O,)NRcRg;
n is an integer from 0 to 5;
R2 is H or C1-C3 alkyl;
mis 1 or 2;
20 ZisOorS;
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
25 —S(0Oz2)NRcRc;
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;



mis 1 or 2; 20Zis 0 or S; Bis C3-Cl10 cycloalkyl; R4 is H or Cl-C6
alkyl; Yis R7, R8, R9, R10, Rl1l, or R1Z2; R5 is H R51, R52,
R53, R54,wB82809/040(50) Rb, - C(0) NRcRc, -S(02)Ra, or 25 - S(®RYNReHs/079517 each
R51 is C1-C6 alkyl optionally substituted with one or nore substituents
selected fromthe group consisting of: halo, ORd, SRk, C(0)ORc, C(0)NReRe,
NReRe, Rg, Rh, R, R; each R52 is C3-C6 cycl oaI kyl optionally
substituted wi térchm®2ds CRvitecysiaplsylioptienails substietedenthfanrar mpse gulstityents

consi sti ngs&éctecf"ﬁ‘érﬁ,the%@up ehbistif 01 ARG, ORAOSRReRD ) ONReBDINRARENRSRY | . and
Cl1- C3 hal oaI kyl; R53 isS rmnocYCI Ic heter ocycl oal yI opt | onal 'y substituted
with one of1irorak YERDES 15 halgalky R54 is phenyl optionally substituted
wi th one or m)rI%$idbﬁdriot:)uﬂ@héteﬁbei/@@‘aﬂI@'dorﬁtfoﬁéﬂytsluﬁstwtédlmtl@6ﬁt§blsmblfégC’OCB hal o,
O\l Ra, O?bI IC(O)ORC C(0) NRcRc, NRcRc, NRcC(0)Rb, NRcS(02)Ra, SRb,

S(02) Ra aflY S(02) NReRe; R55 is nonocyclic heteroaryl optionally
substitut ed w tR54isephenyl roptienadiy bslistitutesinyith dtserd marteexlibtitoamts sedeedingm

t f. K ReR
anSHI SRlsggth% %E)a(!ogs'sm% i gﬁl ﬁh %‘éb &g?gn f’'og e?q%@JWNtFﬁﬁghe ni t?%ggneat om
to which t NBYSEriRamBRACHOIReoaM S(QMNReRe ed rmnocycl ic ring having from5

to 7 menber atomss iéhﬁdr%bybhé%t@rda'ryngpt‘ilﬂ'(a!waﬁl)%iltmed l\ﬁth%@tcﬁ'n’fb‘ﬁe anstigdest i onal
het eroatom as a wherein_said ri n% is optionall substl tuted

with oh o?e'%?defr%wgw%?ﬂné'sw dchadey FNof 1!t Glpoe BRSOt WY ¢ c1- 03
al kyl, ORINRasR& NRfFRf; R7 is Cl1-C8 al kyl optionally substituted with one or
nor e substl tuen[g? IR%qt %gzromthe group consisting of: halo, ORd, SRd,
NReRe, C3-C6 cyc 8a kyI and Rj 20 R8 is C3-C6 cycl oal kyl optionally
substituted w tlRo embRartaheort@eﬁwbmth ttmeemr@eseatcecttcedhitm they heeattpcbegpform

consi sti ng, QhturAY Rondfiic rinfHaviliRiRe 6 167 niethoRl K¥ins wiBRidndhd@isdigy!

15  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;

R7 is C1-C8 alkyl optionally substituted with one or more substituents selected
from the group consisting of: halo, ORd, SRd, NReRe, C3-C6 cycloalkyl, Ri, and Rj;

20 R8 is C3-C6 cycloalkyl optionally substituted with one or more substituents
selected from the group consisting of: halo, ORd, SRd, NReRe, C1-C3 alkyl, and C1-C3

haloalkyl;
R9 monocyclic heterocycloalkyl optionally substituted with one or more C1-C3
alkyl,
25 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,

30  NRcC(O)Rb, NRcS(O2)Ra, SRb, S(Oz)Ra, and S(O2)NRcRg;

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;

35 where there are two Rc groups attached to a nitrogen;



RO nmonocyclic heterocycl oal kyl optionally substituted with one or nore
Cl-C3 al kyl; 25R10 is phenyl optionally substituted with one or nore

substi t uewb0®al4ersted from t he group consisting of: hal ®@CTAN200RA795CRD,
C(0)ORc, C(0)NReRe, NReRe, NRcC(0)Rb, NRcS(02)Ra, SRb, S(02)Ra, and

S(02) NRcRc R11 is heteroaryl optionally substituted wth one or
nore substituents selected fromthe group consisting of: halo, CN, Ra, ORb,
C(0) ORc, C( 0) NRestt Re gRaRe:, indenqRéantip yrRpachNrei@ioe? faken togpiher witin theRitroggnd

S(02) NReRez10R1% Wisich @H_é?’are Q@ohedqgﬁrpa saflidd moﬁggycllc ﬁ@haw@?ﬁom >RLe, or
SR11; each Ra is iIndepéen entI%FICI- 5 al kyl or - ;. each Rb is

[ ndependenf”FS}‘bFf a@T‘SOBheéP'Ryﬁa' ”Q:PPE%‘aHYdICB%IP'R?/IO”ee@EWO'F@ he r?*ﬁﬂ’@p%snaent ly H
gr Eche amiioer %%Mnd edre mgrlree] 3hid tmgﬁ |RCo;ﬁb|6hJIpSSlﬁisﬁtatébedltl’ﬁ on@ bf trﬁ(ﬂeﬂ

ot C i.n in eac nst.; 0 with the
nitr oge% @%@8 gﬁ (?ﬁ ﬂi-/?r%o%[’[ FONRRY 9f'g¢]ﬁ183 a& @E& a@g’%ﬁgcycl ic ring
havi ng from 5 tench Rdemdepmltiemtw HaMEd r @3 aik;da'rGHOSrt@Ioatkylm onal Iy contains one
addi ti onal het e(%]a%ﬁt%% ASe rg?q_[) th(%wé ebn said ring is optionally

substituted with one or stltue s selected fromthe group
consi sting of : @ih 88 gxouey mdmﬂderélmm RIFENRNstarage ke taosthehyigp Bxedeiradey H,

01-03 al kyleﬂomto%hlgﬁgtﬁég'éP@'aKé(éhed a6 a Raturted ﬂ%@@%ﬁ@ﬂﬁé Yalihg fdm@Btab kyl ,
OH2- OF3; or S%EOlFJfFQ (9p| ndependently ‘i n each instance, t aken

t oget hé‘? WERPET BOA1St W%‘ij@'ﬁ Wﬂa!% C?VH%'VS &he agdfiged| HPteraFiom a4 at ur at ed
nmonocycl i cmembgr @nh rrg]df maBten ts@id7rind Qs naptibedlly asunsstuistieweh nongaod mdrag

optional ly Q tal ns o dd| tional heteroat S and wherein
said ring |Slﬁs:° op??tts)rsl%ll y surBsqequpr T gn@%?a@rgﬁgb nsdt'\l?%fﬁénnts sel ected
fromthe group esh&fstindepeodentCH-oC81eF%kglkyl. ORd, and NRfRf; each Rf is

i ndependently Hop gl |§(\63:3 @é}@'&loalkgl optionally su%é’tﬁ@teggnth %ng%r %ré:¥ cfgl%le#%l

optionally substitute one nor e “subst 1t uent 5sel ected fromthe

group &dnsedegietyire thehgiogp coptingrE haty @RIRERIE®) QﬁéF@QO 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
20  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
25  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
30 in Formula I, 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
35 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



and C1-C3 al kyl; each Rh is nonocyclic heterocycl oal kyl optionally
substituted with one or nore Cl- C3 alkyl; each R is phenyl optionally
substi t utwo 208%d1913Me or nore substituents sel ected 20f r @ETIUSR00§OTAFDT
consisting of: halo, -ON, Cl-C3 al kyl, Cl1-C3 haloal kyl, ORd, and NReRe;
each R is nonocyclic heteroaryl optionally substituted with one or nore
substituents selected fromthe group consisting of: halo, -CN, Cl-C3 alkyl,
C1- C3 hal oggriigrs., suoR@s cAiiel JeaRoReatoramdnay also be presgaicin aRpubstitugmepengiént |y H,

Cl- 3 al kyhikylGloe3 Wﬁér@%ﬁéreo&fen@&@z&la PRLI RRRI bbés@rﬁ%”bé?ﬂuﬁault 6Fi|nVMngll one

or nore substltuents selected fromthe gk consi stin : .
Cl- C3 al kyfhentigal cirugiyre, djurlipted drggeina g n ifiegy e ShutvrEcBut fendfq yio

accept abl eer&ﬁbh{paﬁéﬂ@ﬂi}ﬁ‘@tfareo'gbmeﬂﬁraﬂhlﬂ@l)@tﬁre@ﬂyarédﬂn%ug%hp@ﬂmpadébrdm@hst i tuent
t hereon_ at _any,one _occurrence or aay subf or mul thereof

. F | a_|I
o1 nachenBaRl] So0ERHELATng: "are SIAIoNEr TonBET SR g Fet e s

subst i t uenenantiomentiaigenriahedamixtuoesh er asoweEntioresrcelly pung edmdsala;teeeblmﬂm W se.

The compounds aRGGHE kel iR Sy CORLANTIOMAnE | TRIE BRUNTRE! | ©

35centers (also referred to as center ore, exist
as i ndi vi doanorgérsanningtiie cgntenay be raselived BY m@thoéft kawnglp @K@@%‘Hﬁﬁbmﬂ@ drbr ns, or

as m xt ur eport SRR, subidsdiutich m‘é?'l‘)bea%edelﬁ}M)a@y fbh‘nétf%)ln &Qf’a@%’r‘eﬁgy&r@ﬁlc may
al so be present in a substituent such_as an al ﬁﬂﬁgtlog vath Where the

st er eochentdir ﬁo’BP'e’éeScﬂr plher 88?1"[38Yespr(%)58¥1tseﬁeﬁt"’ﬁo &r StP'ﬁ’OﬁHWe heni cal
structure spdoliis tréajert fdrexeaninple nySaanhat&p'ﬁ(ﬁjafld)red’ febectish; rmqsw;egassmumtcended to
enconpass En t er eoi sQirer. an m xtures thereof .

ccor ing (0o ShERFRRENT ZRFhrihiia BF olfcin o AW sBRE SR e
as racemni csifidaxwitir oundrehineliligansr oroalthwpresmnp@ lotal cimiak selyend., Tlog shalied artlsan
enant i oner jymal Jo¥ecRd fhat DAL Y MesiddCLtERbROTEY R - converted into another chemical
15  entity by one of the separation procedures described above, a further step is required to
liberate the desired form. Alternatively, specific sterecisomers may be synthesized by
asymmetric synthesis using optically active reagents, substrates, 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

20 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

25  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

30 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

35 because such salts impart greater stability or solubility to the molecule thereby fagilitating



I ndi vi dual stereoisonmers of a conpound according to Formula | which contain
one or nore asymetric center may be resol ved by nethods known to those
skill ed iwotb@/mapts7 For exanpl e, such resol ution nmay bePcamse@d/oms7 (1) by
formati on of diastereoisonmeric 10 salts, conplexes or other derivatives;
(2) by selective reaction with a stereoi sonerspecific reagent, for exanple
by enzamatic oxidation or reduction; or (3) by gas-liquid or liquid

chr omat ogr tphylatian &ieHd dasageniddr nifeaerdinplyr thecdnveniéon &n fathehidirasted uppor t
such as si h&ﬁqa&!tﬁu@all@a@é&ﬁ%lbﬁ&llté@%thbb&ﬁﬂ&n‘aé abddrdififtoltofn@gace of a chiral
solvent. The skilled artisan wl| reciate that where the desired

st er eoi soner i SA%H?ﬁP'e'Fetr@H 'ihﬁtt%mhrRS‘? egiray- %‘%ﬂepta?llg B ElPrDilp talfe Rat t he
separ at i onrefii® ARE UedBed BRAIGIdAR GeMIQVE, tha Subjécheonbbeiyl iafd rex@ibitr @i

| i beratge the, desj redfor ternativel eci.fic ste IS rs be
synt hesh 7z e ARSI Prifes: 0Rs Hpriheilca o thBbhR. R gl B¢
subst r at espreparedl iyssiw duringolheeiitas isctatiob yandopwiicationgofothe esrawrunder byo t he
ot her by agy él§ déé Eﬁgﬁﬂ%&&rﬁ%ﬁ%bﬂ 0 Ehﬁlt%@é@g&@gﬁfr&%ﬁ%é(f]dn[ﬁgml:hoa Speey! a |
may al so cont al ou S or centers of geonetric asynmmetry.
Where the bqsér%@@'ﬁerﬁﬁ@tcf%ﬂ%f a center of geonetric asymetry present in

Formula I, or imecalse @fhi%iﬂ&ﬁént@ltdsléﬁr%@cuhé |th’e9§eﬂt§bﬁlﬂefa@rh66dhdsbﬁfoﬂﬂlla
speC|f|ed the structure is intended t oencong) gegnetric

ans
i somer /0t h@) %’Pé’re(f‘i?b%BB?@?F?‘E'C?'B/@%‘?F’“%@&?Q WE%E’P%‘P%@C%”H@F‘@ fa)b'eL Wxwi se,
al | taut omesn iaclfider avid artﬁsabmldnrvaltsjded in Formula | whether such t aut oner s
exist in equil '/9 hatih gerutlgalfadoc% rt]"%)ﬁ jelydlt%rr]\% I%égnobrer?ormedb reactlono ét ain
enbodi nent's, conPoungse aceerdring of mula of FEy contal v 'anc acidt ¢
functi onal cqynmupd ahfdrrewla (1} Wigr @ﬁmtaelecrapmlteor@#gafnmraﬂdr(guch as hydrobromic,
phar maceut di t th a
sui tabl e bg@éhyorleg%ﬁmacﬁﬁh ﬁ?&?ﬁhd’%ﬁ c}fe lﬁgﬁtégbkﬁopﬁﬁnﬁgﬁag@gmtﬁ%g to Fornmul a
| may tdnt BMang QHﬁ‘é|t%"at”9H%‘ft'ico‘??ﬁlzo'@rsélﬁ)(“%@ﬂﬂ%?%c taﬁlé?r‘r%ﬁf driguermsuliagabl e of

f orm ng phaéﬁaﬁ@dwtforﬁ@Inﬂefhaa@gm@hlabét@ar@gul%n@d@udwtr@rengahfbmc Buchtersezat ment with a
suitabl e ac reci ate

d t
Sy mmceut T AR e S ekt acy forb e 2 SR SSE ST AP BBl |
may be pr epavend.to hine edalt which ¢ dsablly issidtod fomexdrspl@by tistallisatiomtindn,

h t | I
P e o' bl oy wAGEARI RN 1P Bk BioBik HNSERTPEINTS BEERLM Akl Tl 2 |
salts Pépagan @rrms@pr @tfabq?xampjp a)hyds@ro.mndmfty;iropblomdeesmalt&a@lma@ t her eby
Faci 1 £ at | peoee i 20094 04 HSRCTAHSRORBANE R ook ghble0Br ! G 05ae

form Accordin invention is further directed

phar maceut |a§t§?q 5@@@@*@@9&&@6%%&1@ astpﬁ@atéo‘?ﬁ%ﬁﬁﬂ%ﬂfa'ﬂﬁi%rb&f‘%ﬁffeﬁl&foFﬁPrrul a.
As used hemeihaneduliéndié letanBLb RS, BlabhiB Ak dsuRSHaeedP bendplnbRned @bRts) t 0
salts that retain the desired biological activity of the subject conpound
and exhi bi P" AT Sa% undesired toxicol ogi cal effects. These

phar ma2®ut i cal | A& pearoeptwdibdlly aseémablmmseblddmremwoed bk forgiet by daactiorgoftahe i nal
i sol ation i eacting the
purified Cgﬂﬂ%ﬁﬂ{% fﬂﬁmlésawge g@t?l S%’Lrhenccejortg)a?l ag%%’bg?%e&# eﬂI?:?)(as”lqj'ﬁ(?abl e base
or acid, reSpedaniveltijethanolamine, chollB@cqugleedYSIrteh@nhnstlploe)eﬁmtioaallyd@é in

nedi ci ne, fh@peabient@fct %a@&%ﬁﬁ?é‘@&‘@en@fto £i0& Wélasd Qdditonaal wRlcR LBy
phar maceut | cal | y acceptab har maceutical |y acceptable salts can

i ncl ude acisgletsd f%’aeééma'a&mvaﬁ"'é%nownd filtration. A phar maceutical |y acceptabl e

aci d agglition s@iher mablb@hérafaaaducw arcemébl@ghn@ﬁncajd@@ﬁamaa@htr@ényf ormula (1)
wth a suitable c.or or ro r.om c

o oant or FeerBherte 3ot i e ghoE Rhd e ot b st IR LR Sging

acetic, prepihemetel saltssuaeasisodiuoi bcntass_,uum] Fakcam @,mdgaesiu saleimgwirtculasal i cyl i c,
gl utamai c, pl%mgéé&igallygéée%lt%ﬁar}ﬁétgll Jaﬂg'b]cone or more carboxylic acid moieties that may

be present in the the compound of formula (I).
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benzenesul foni ¢, nethanesul foni c, ethanesul fonic, naphthal enesul fonic such
as 2- napht hal enesul fonic, or hexanoic acid), optionally in a suitable

sol vent swolo@#4ars7or gani ¢ sol vent, to give the salt whiPC/uSsoosousi? y

i solated for exanple by crystallisation and filtration. A pharnaceutically
acceptabl e acid addition salt of a conmpound of formula (1) 20can conprise
or be for exanple a hydrobrom de, hydrochloride, sulfate, nitrate,

phosphat e, succPthatron-prgrmazgesticallypepgpleblesalts g9.coxallegpnanke esedf orar at e,
citrate, tatdMd Bithd BEERINSDT cORPARBE B the flveRibh 3Rl ard Indluaddivehin RERBEIAL €,

p-tol uenesu| fonate, benzenesul fonate, nethanesul fonate, ethanesul fonate,
naphthalen%§ﬂﬁﬂ8ﬁ@¥@ (e.g. 2- naphthal enesul fonate) or hexanoate salt. 25A
phar maceuéI [ c?l L%eﬁﬁ@ﬂ@r&hbl&dd&sﬁﬁ&lrﬁ@(ﬂcbﬂﬁ)ﬂl ;&ahub|ecsajhhhﬁnnétrwmmohybr eaCEi on of
a conpound of fo a (1), wt sui tabl e i a or organi c base (e.g.
triethy an’?tﬂ'gh'(’@?ﬁgﬁ%wgr# Wg,saqsr(%é%%)ﬁ'bqogms (g?or%H%I arginine, lysine or
hi stidine), optionally in a suitable solvent such as an organi c solvent, to
gi ve the base a N, t ing, y¢l 30l or
crystalllsatloﬁqgﬁgbglﬁ%?gtf%%t&gb rﬂi%gﬁ%fgbﬁg %kgﬁﬁgcéﬂ%%ga %ﬁ ¥

accept abl ecaapauads getaidied ghapimteliene dhe 9%{6@@@{“3@!}/@09%&@'6 salfst berepbr

exanpl e phaﬁéf&é?rﬁﬂt'd %@ﬂnb&un@cé?fembalmlétléﬁ"kéllsb -dptas HRfeid!dha! r'efé@@% Bt al
salts such as sod FO assium cal cium or %ne5|un1salts in partlcular

phar macGut FUBPUd a&%% ‘t?IFé’”H‘é?éP”%%ﬁ Rharmgceyiiraspeqegiedl ec:°‘§|t§)oxy| ic acid

noi eti es that nmythbesopd %mtcdnﬁpohh@s bhéheC DRgraion cadf exigarinudrgstdlline, semi-

Q her no.n- Q atraﬁmceuél Cal ! X S ormg)t abl gll %alrrglstUre%Qhe Xfal ‘?he skll d grtlsba% vl\Jn for
exanple in Yhe i 56l aflon o conpoung 8f The T nven i on, na ar 69 ne uded

wi t hi n t heapregiate dfat phdraratewieailytageeptable solvates of a cvh@ourrw@rhme ioventine magle s

Wi Ehi n 1§ SpSRAREY fhbroRQBRER!Foisd RIS Hg%?l’a%d%g g SELLL AR ARG for M
of the salts of the conmpounds for mul I) herein, the
term é%np@luﬁa'ﬂzﬁf’”t ﬁé'V?tﬁ%é}Wl'ern’@éﬁsorb‘@B?ﬂuﬁﬁ'@ %Y?ﬁ@uﬁﬂ@'x&ﬁ%wmeﬁb to

Fornmul a | mruijdtnb@ tﬁ@@ém@ﬁ@wtm@k k%hes@ﬁ/a@%@bm Qar§ M iespériaert@@fﬁwromhmtaaa m"a
conmpound of t g?lnve tion" erein and refers

a
e bpoundUBCSr BRIt REPRuTaeT MaRAPELS P SOue: LSl Ty SereaprasT e
salts.  relativé huhidey sol tesipstake@, conpounds of the invention can exist in
crystalline, segly Ly Shaloll B8R I ATRIRNS Yot @ MBroohRed Hhb S sBilashbdl e
thereof. The skilled artisan w Il "appreci ate

phar mad@ut steustury aeectyripnllsbeferrebioast "exdrates.b Sﬁb\raﬁﬂsumr@n morethanweaspleentnay be

for med V‘hefs%&r&%%@ ﬂ\tto el é%ﬁélkt%% ér”u%tu'ré‘&r%ﬁ?&éa% @Q’er‘réﬁ- @ ésh%.%al doflafkat e
structure during %sta i zation. Solvates may involve water or

nonaqueoussg%@Q%ﬁF%meoﬁ [hieMgiriessAvEase GF . W¢ha%8@PP¢HW”SFﬁ@a@WBVEWﬁuéontent
of such sohwvals otviveu rMé#@j%Qﬁpﬁ@ﬁﬁokmoﬁawb%@mﬂﬁ§§ S@@h%ﬁ@ﬂm&bﬂé@ge For

exanpl e, di ace ot.her solyent qver ti an relative
a6ty aROeE Bt HRetven e s bonarle I pdbirois n S BER el | o

i ncor p2% at exteriedtto at Neoisiibindiris hadretes'2 Bngs hosstbigchiematrie sbly@tes ahkpinredterised to
as "hydrat .S\ I d |nto
the oo 1 d- QEackoll VAL FondRRERT L IPHE (BRAL R Ay SR, ybial e8GR

Sol vat es i Wmehwthichiomeadic hydaesT i cTh§o|n\\/@nt@s In@lsdqﬁemthaﬁoi@fdm@téw? tangngon-
contalnlngsM@ﬁb%ghgsamgggts of solvent (referred to as "non-stoichionetric
sol vates"). Stoichionetric solvates wherein water is the solvent that is

i ncor por at ed i nfaddiien.saysteling: iafres et # semppwndaefdhe Jyertian; jpoluding sgpvaesed t o
as "st 80 chtherst, rm@y Jsuﬁhrlratse|9ent rﬁdlébul&nwﬁtcﬁldﬁéllnﬁmwrb@'a%m|Ntattﬁ§ sofftedtgen wat er
is the solwgnL g; cor ? ato th E p stgte struqﬂure are
typical ly PEf&Fed 8"%{29 Veé‘ 8?0‘?? Fré‘ﬂ?% eﬁ?ﬂ}‘&r RPRd M {15 YR E AP BN

i ncl udes bsbhn@tomanhmnmhxhenbmdbmﬂﬂsmeybhwaamedontmnmvmbesfmbnxmeBt|on,
CryStal"”?héﬂC&ﬁmQrm%d%?&Bﬂ%ﬁ% sOf the invention, including solvates 30

t hereof, may contain solvent nolecul es, which are not incorporated into the
sol i d-state st rlhet gkikted ﬁd\sa@wﬂrﬁur@ers@ﬂw*ﬂte rfedteeQnroyIngig yof btg%dﬁ‘@”i'@fapped in
the cryst alngiutiRgBoll 564 Rbicon malyréxﬁigﬁl bdI{RErohisMl (Ve rﬂte daah@@% BSculRYdifRfertet ai ned

on the surface of the crystal {%I nv%ntlon in es such forns.
crystalline packing ari angements) ese different crystalli ne orms are typically known

11



The skilled artisan wll further appreciate that conpounds of the

i nvention, 35 including solvates thereof, nmay exhibit pol ynmorphism(i.e

t he capacwoyoesn4orseur in different crystalline packi ng a&cramsges®niss). These
different crystalline forns are typically known 11 as "pol ynorphs." The

i nvention includes all such pol ynorphs. Pol ynorphs have the sane chem cal
conposition but differ in packing, geonetrical arrangenent, and other

descri pti ves peahyearphise’s o invratien yoluges ial susih PPimeis.e . Pabanajphsr bve, the

ther ef ore, s4mRy chaﬁ.ealddofnipeé.ﬁm b@tharﬁérclal pd%k.ﬁgegédne%.o%usna@%n@mara«ﬁd diensity,
har dness, def ornmabi lity, stabi di ssol ution &ertl es.

Pol ym)rphs desepptvg) AroP i ¥i ‘{'edWSF%'F‘erﬁo“ﬂ’ Rialy e ftynomhy: K pBWéIe'“raVe
diffracti oaufreremt;ﬂiyesm pYdpetties BBgh d¥eshdpe dehsiy, haiernusisfdecmmbamy fadipyehphs may

| bi f i
ont |15 capibfiton BicRlser by AP RS uR R P iRy B HRES ohf Kray pqycer
pol ynor phsdiffeagtidmepgiteosuebth nhayr bee xsapfioe jdebijficetivan gif slgmaphsathay stsorexhibhe
eact 1O CaRglh AR ook BRI o SETLD BRI PO o, O

exanpl e, ange ture, pressure, or solvent resu in the
product i onaléﬁre?!ﬁtﬁfteate%ﬁerﬁfﬁil RAbERGsEs may bedEiodiiend, f@n@awieyrh’}!r @Wnﬁ'ﬂg or

spont aneougdjysttg NHE Mkadtion addAkiiets BOksH¥RRBN usH® nfeRinkahB &fPrﬂféUﬁd ONcor
Represent ative Enbodi ments I n one enbodi ment: 15A is lEthen t hi oahenyl or

pyri dyI REXqMPlcreBangps) 1p terppgraiureoRresgie. @OS%Y%ImaVrFB? h'BItTY‘?IBFOdE'ﬁ?
N( CH3) 2; ndifferedt, de’ym(ﬁphs'B |nadumommb®a@mkph Ry sontndoagieconv@® o arsotilsr Y 1S

ad- Cc3 aI Kk thi.o or pyridyl; wherein the phenyl,
t hi ophenyl ¥°|¥mgr§ édﬁrcertam Eendgﬁ) b%tit uted by - CO2H, S2Me, CF3, hal o, or CN;
R5 is hydr Bgmseﬂltaﬁ}ve Em@adlmeklyd and R6 is hydrogen or G - C6 alkyl. 25 In

anot her enbodi nBRte eMbbGmeheNY! ;

15 A is phenyl, thiophenyl, or pyridyl;
R1is CF3, halo, OCF3;, CN, OC4-Cs alkyl, morpholino, CO,H, or N(CHj3),;
nis1,2,or3;
B is cyclohexyl;
R4 is hydrogen;

20 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.

25
In another embodiment:
A is phenyl;
R1 is CF3, halo, OCF3, CN, OC4-Cg alkyl, or morpholino;
nis 1, or2;

30 B is cyclohexyl;
R4 is hydrogen;
Zis O;
Y is methyl;
R5 is hydrogen; and

35 R6 is methyl.

12



R1 is CF3, halo, OCF3, CN, 0Cl-C6 al kyl, or norpholino: nis 1, or 2; 30B
I's cyclohexyl; R4 is hydrogen; Zis 0; Yis nmethyl; R5 is hydrogen; and
35R6 i s eOmyv498peci fic exanpl es of conpounds of the pCEAS2A08i0MsENtI ON

i nclude the foll ow ng:

cis-4-{[4- (rrethyl am no)-6-(3-pyridinyl)-1,3,5-triazin-2-yl]amno)-N{[2-
(trifluoromet hty phenyl l nmet hyl | cycl ohexanecar boxam de;

ci s- 4-{[ 4- Epedfieyexamplady @Twﬁémﬂafihesorssemmqitlﬁn Qlcw?ﬁmfﬁt@}/vm&{[z-
5(trifluor Q@m{ﬁyqn)em%m rm(tstwha @f)ci QBSW

CIS4{[4§{§T am no % I en r|a2|n- -yIIamnoI N-{[ 2-
(trifluoro {“HWWWW“%%W @Y'}%th%ﬁ%‘?@ﬁ&‘;%’iﬂl%xam de;

ci s- 4- f[ffté,sm{mﬂﬁtwmwd mwsehwnr&wlakm@%@myﬁm-no)-1, 3.5-triazin-2-yl]a
m no tri or 0 en net i cycl ohexanecar boxam de;

10ci s- N5 ity B'beﬁ‘% y'%f%ﬂ%%ﬁb J'9% 3 5t riazin-2-yl]am no}-N-{[
2- (tri f I uasérﬁél%(lrne[umwnr}d ]6n(§ttﬂuymyll)e1y&5¢1w)n82wtaanrm}%‘{iﬁﬁ-§je; .

cis-4-{[4- §re %yﬁ%%%ﬁ}(}ﬁ%ﬂeg‘ﬂg'ﬁg'm‘%’é (gpaox;,n,’éBS-t ri azin-2-yl]amnol-N{[2-

(trifluoro exanecar boxani de;

i S 4 ( 14- gt i HpeE s By phem A G MOk aErn2-dlasina- e n- 2y | ani

no) - N- ({ 2 ﬂ#ﬁ:b(&n{étrfﬂl)w%r@ éthyl @Qéﬂdxﬁh@éﬂo&ﬂr’ﬂh@}" ) cycl ohexan;
CIS-_4-ﬂ gmet yamno%- &3 _t_r|a2|n2 I]amnol N ({2-
(e T or Sec e BRPPIHAS RIS e SRS aPSok Aok e

cis-4-(14- (tnr&:bl‘vjdarml)pl@e)ny@m{etﬂyl(dyélbrﬁdxumscamhmid);pheny1] 1,3,5-triazin-2-yllam
Izgg) { IA\,I- E ﬁéf’ﬁh({g‘n@f%#&% Rncy r&@eﬁ 3{%@ e)n1yé }> tnazP\yﬂ ?/Ifa%lno?m?ﬁfnecar boxam de;

[ (trifl uor Grifioropethy)bpdreipethisytipBxanemeaabidayl | cycl ohexyl )am no] -1, 3, 5-tr
i azi n-2- yL ik Renz oty mhifh)-6-[4-(methylsulfonyl)phenyl]-1,3,5-triazin-2-yl}amino)-N-({2-

15  [(trifluoromethyl)oxy]phenyl}methyl)cyclohexan;
cis-4-{[4-(methylamino)-6-(3-pyridinyl)-1,3,5-triazin-2-ylJamino}-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]phenylmethyl)cyclohexanecarboxamide;

20  3-{4-(methylamino)-6-[(cis-4-{[({2-
[(trifluoromethyl)oxy]phenyl}methyl)amino]carbonyl}cyclohexyl)aminol-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

25  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;

30  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]cyclohexyl}amino)-1,3,5-triazin-2-yllbenzoic acid;
cis-4-({4-(methylamino)-6-[4-(trifluoromethyl)phenyl]-1,3,5-triazin-2-yl}amino)-N-{[4-

35  (trifluoromethyl)-3-pyridinyllmethyl}cyclohexanecarboxamide;
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344- (et hyl am no) - 6- ({cis-4-[({[4- (et hyl oxy) - 2-
(trifluoronethyl)phenyl]nethyllam no)carbonyl]cycl ohexyl }am no)-1,3,5-triaz
i n-2-yl ] b&020#904264aci d; PCT/US2008/079517
cis-4-({4-(methylam no)-6-[4-(trifluoronethyl)phenyl]-1,3,5-triazin-2-yllam
ino)-N-{[4-

(met hyl oxy) - 2- (trifl uoromet hypphenyl ] net hyl | ci/cl ohexanecar boxam de;

ci s-4-{[4- Glﬁ‘ét{ Methyeg)in®-6¢(3- ppJWImd) hé@)tﬂazlr@Z -glanvinatz¥-fid-grifucoremethd)3-N- { [ 4- (e

t hyl oxy) - 2pyr{(jwy”,;]gmgwagﬁg%%ﬁjwé,]ﬂgt hyl I cycl ohexanecar boxam de;

30ci s-4- ({4 n¥ 3 (h yl sul fonyl)p hen 1.3,5-triazin-2-yl}a
i no) - N- 11 @s-4-({4-( ethylamln )-6- [4 (met ylsulfonyl)phenyl] ' 3,0- tr|aZ| I}amlno) -N-{[4-

(et hyl oxyQtnf&o(drﬁdtwl)Lmﬁwlﬂlﬁvlwcﬂﬁﬁ}%wbﬂdmé@y}bbwﬁulj@,hexanecar boxani de;

P Lo T A S AR Sttt
"ho) 4nf TP - it e uCAva Sl St I oR T
ci s-4-{[ 4- W]?EI'WW&WMWBGWP@@W@ dinyl)-1,3,5-triazin-2-yl]am no)-N-{[4-(tr

i f1 uoronet by
ci s-4- B,){Q, Qawdr&yetﬁvfnw&mgtrgﬂﬁ(iﬁzizﬁhemﬁ 1, {1L> 5-triazin-2-yl}am

4
no) - N- ﬁé Tf{“rof ‘?.’1'3’11)8 tf‘y'&yﬁ?? XgNeRANI0 11 cycl ohexanecar boxami de;
5344-{[ ci seid-Al{{4ehgts- (@rroetﬁy|ay@m¢m@wme4trrayin}amanmow;{lmanyI ) cycl ohexyl ] am
6- I 5- 2- vyl ].b d
glo}s N-R(ng W}(gjrogom %(}%)8 H@%ﬁ]%? hq?géﬁc_aho%g%ﬁ;fh;f;m no) - 6- ( 3- pyri diny0-1, 3
, 5-triazi neig-4-({A- mamlrﬁaﬂ(mylmhmamoe]rbbﬁmzw ylfamino)-N-{[2-
CI s-4-(14- E,Q% MWE%F@M@H}'%@PO&X&F&&YQOX%%GS triazi n 2-yllam no)-N-f[ 2-
en

10(trifl uoromet hyl cl ohexanecar boxam d
ci s- 4-{9 4- AEAHEHD ('Zﬁ- (wmw@wzﬁtwﬁ@wpwiﬁ-tnﬂm -Zyh W"ﬁ‘i]r’\‘r{[% yl ] ami nol - N- H2-
(trifluor opmtudpdanem hdwwyl}@mgm&ammamexam de;

4-(14- h | et byl 2-yl 1l N-{[ 2-
Grif ﬁorow”E‘*Rt}*csgwA@vﬁ’anﬁB% TP SRRk upba . - Y T
15ci s- 4- [ ( @rfluetdmethyBplidrghibetayifeytiokexpetdaytokamidap} - 1, 3, 5-tri azi n- 2- y0am nokN-
112- (trif] I d
ci o 4 (] 4 PATHECTS PUISReb g 1o GA2UBARGERNBE T o1 g2
(trifléor oMtuhmMthwﬁvhwvl}wﬁem%mﬁ@Gamld@xam de;
cis-4-{[4- %quﬁlarﬁn&énﬁ’étmﬂ'% R 'ZJyI)gmﬁlo _Nypzi n-2-yl]am nol - N-g-

20(trifluorome I cycl ohexanecar boxam de;

Ci s-4-[ (4- ﬁvﬂua@n@tw:@p 'lrmetéylmlph%fp?ﬁagbowawﬁno] N-{ [ 2-

(trifluor ONE[fZWJil):Pﬂ&@BNdn}ﬂ)?ﬂéth ]ﬁw%&m)sqmem%mmmscbemagm 2- o
N-[(24d|c orogﬁ/g)%@%‘ h -{[4- et hyl - 6- (et hyl am no)-1, 3, 5-triazin-2
- yflaninoY & 8?"]5 e

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

30 triazin-2-ylJamino}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)phenyl]methyl}-3-{[4-methyl-6-(methylamino)-1,3,5-
triazin-2-yllamino}cyclohexanecarboxamide;

35  (cis)-N-[(2-chloro-4-cyanophenyl)methyl]-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-
yllamino}cyclohexanecarboxamide;
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25ci s- 3-{[ 4- et hyl - 6- (et hyl am no) -1, 3, 5-tri azin-2-yl am no}-N-{[ 2-
(trifluoronethyl)phenyl]nethyllcycl ohexanecar boxam de;

ci s- 3- {[ woebiwd4967 ( net hyl am no) -1, 3, 5-tri azi n- 2-yl ] am RETAINREBA7IS17

[ (trifluoronet hyDoxy] phenyl | met hypcycl ohexanecar boxam de:
cis-N-([4-chloro-2-(trifl uororrethyl ) phenyl ] met hyl | - 3-{[ 4- met hyl - 6- (et hyl am
ino)-1,3,5- 30triazin- Zﬂél am no}cycl ohexanecar boxam de;

(ci s) - N- ({ Eisgh-r-ehlaofc(ibttelsazekd- V'&ﬂﬁ'?m)llamﬂrwi]%{lfﬂem?lhy|rﬁ3(nwm¢a}n'{11?)41 et hyl - 6- (m
et hyl am nokasid Skl AabRadnaieh@ibfiokeycl ohexanecar boxam de.

(cis)-N 112 chl oro- | am no%)&hen 519}23} Sf 4- et h 6 (et hyl am
ino)-1,3,5 (oig ?’|{Eﬁ‘z"f‘ﬁth>2 GHM%”QQM BZ ALK AR Giuorometh

35(cis)- Nﬁﬁrdﬁbl]rﬁétﬁylﬂ:yﬂymemmfaﬁjbyl] 3-114- et hy1- 6- (et hyI amno)-1,3,5

t | oh b

(ol 55 N1 L B R B S oA EE g D RPRDIP AR 4- ety - 6- (et hy
| am no) - 1, Gruf&or@metla@pmprﬂl]rylbthﬁ}uycloi}wcdzaarh@xameear boxani de;

(et 8) 3 (L napBlyularloloBd oMl i 78 AR ik} R0} - - (13- (i 1 uo

romet hyl) k ecar oxam

5(cCi s) 3- { tmfluemqtftvaplaﬁm&rﬁ? Iogclphrxengdagiexadide, 3, 5-tri azi n-2-yl ] ani nol - N-{
2- i fl Lohexap

ECI s) g {[4- Eﬁﬁwﬁgﬁwgfﬂ?ﬁﬁ@aﬁn% b I% tri é\’zj?zn 2-yl]am nol - N-{[
- (tri9r ubHh H&"Pﬁ}'ﬁ’ﬂ?ﬁ % YRy 'P%%K?ﬂfi‘é@?é E’ST boxam de;

(CI s) 3- ]il[491304-{plyraétﬁwlﬁe(memy+a&wﬁcr)a};3|wtr@ﬂhﬂml}a&;r&} 5IE){IZ| azijn 2-yl]am nol -N-{[ 2

- 10(tri anet c exanecar boxam de;

(ci s§ 4-{ uo[%mﬁwyé%'? ﬁ%et}jgﬁy(@x exfx er”f“lézi n-2-yl ] am no}- N H2-

(trifluor omeﬂHiﬂl-m@mwﬁy(ln]eh‘B’da‘mymd ffly%Hﬂaemeaﬂ}é]@avrI@&rMI{ﬁ de;

4-1 4- I N-(12-
fl( tS rif I{ l[.IO |¥|1|Il¥3m§th£ ]Eyé@mneﬁ%?]&d%hé(a%%exg%rgc%g%/szignmngé (

th
1561 5- KB [ ( S5AH EHOBROpREM Ty i methy - e R B ek AP R no) - 1, 3, 51
ZInﬁLAZ E% c@hmeleé}@mwde | hy1 hyl -6 hy|
"oy -1, 5, seor Pk aRneRruer et A BBl (abhilamor 5> (e Tl am
cis-4-{[ 4- tlratlhszalw]ﬁm(nnsmyhyﬂmexanm)bokarﬁgdé triazin-2-yl]am no}-N({2-

20[ (trifl t boxani de:

LDt [ S RN E A e YGRS Doxam e (-

(trifl a@)r oH@flwom@thyalwp]phmyﬁwethawp@hmﬁ@afmmMm de:

t 4- 1 N-({2-
(o uor é’%@?’fg&ﬁﬁﬁ% e e,

25ci s- 4- { n# y']'BQ‘{‘WﬁVHS?'Pea‘ﬁWf@)QOIa’B'dShtr| azi n- 2- Sm no}- N-{[ 2-
(trifluor orrmsh# M’fwfwb Jethiihine ) €8 shexanegpimpxamide;

CCtrit vor B 9?%}48%%}1"?%%%%8&9@ e 2 am no) - (12

ci s- N-P§ 2Aeld-|4€{h1lethyt[)=phlet1nyl -tredtingdrhind)- {, 8bittazin-2+y lteetimpN-G2{ net hyl ami no) - 1, 3, 5-

triazin-2- 0¥ . AH B ih ARG A6 AL ROX ARG Ride:
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-

30  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;

35  trans-4-{[4-(methylamino)-6-phenyl-1,3,5-triazin-2-ylJamino}-N-({2-
[(trifluoromethyl)oxy]lphenyl}methyl)cyclohexanecarboxamide
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cis-N-([4-chloro-2-(trifluoromethypphenyl]nethyll-4-{methyl[4-nmethyl-6-(net
hyl am no)- 1, 3,5-triazi n-2-Aam no}cycl ohexanecar boxam de;

t r ans- 4- {WoO-200pat4bpsl7 ami no) - 6- phenyl -1, 3, 5-tri azi n- 2- yl | arCmajs20d8f0f9517
(trifluoromethyl)phenyl]nethyllcycl ohexanecar boxam de;

35trans-4-{[ 4- (net hyI am no) - 6- phenyl -1, 3, 5-triazin-2-yl]am no}-N-({2-
[(trifluoromethypoxy] phenyl | net hyl CXC| ohexanecar boxam de 15

t rans- N-[ ( Zanp=-"hl(@ra f‘('mm?ml" m@hMﬂ[ -fogthaniperfrphenyi-hép-téagshényl - 1, 3, 5-tri
azin-2- vyl J/I?am ﬁt@&ﬁbﬁb%@éﬁﬂ%ﬁf@xam de;

t N- hi - (t h t hyl }-4- t hyl 6-
a1 btrass Mihior Sl okmetorep eI RE S S alfaie) Bphemyi 138 ")
5ci s- 4- {rretnbyh{z%émiﬁﬁb}tyblamm@écaﬁwmﬂyI 1,3, 5- trl azin-2-yl]am no}-N-{[ 2-

ETQ'Z'? ?%{4% iﬁ@f%t% %8% ﬁ{)?é fagings ) ﬁ)@g‘}}ﬂﬁﬁ?yl ] ani no} - N- ({ 2-
[(trifluor Gmwwwpmmbtthymcéwrt@xameear boxam de;
cl s~ 102 o LelalOrRRRGRICHEL 1 blodr { SBUMA Ayfdihdpitg2) no) -6 pheny! -1, 3, 5-

triazin-2-

ci s-N-{[ 4- Eﬂﬁlﬂleﬂf@ngthn(liqxv}phwﬂmﬁ’@wlbfyplpbﬁ@n%a}'b%ﬂmdﬂ 4-{net hyl [ 4- (et hyl am no
) - 6- phenyl é,sm{:z 3 chﬁléidbh&wywhbﬁﬁg-ﬂﬁ}nﬁbhﬂ'[@(ﬂ@twﬁé)@ﬁﬂéﬁyldﬁs 5-triazin-2-
-yl

3-1[ 4- th amnol? triazin- ] am nol

(trifl u ro NAYSYS ﬁ’fﬂ”je g‘?ﬁ?l’”l' ®ycl ohexanecar boxani de;

153-{[ 4- (rrat;mw[zam|m92-(&mphem¢thyupr&nﬁ}nﬁertm}m (mahyk](@sihpiaminsh-6-bRenyl-

|[\jgt rifl uoro ttné’zlu% Qﬁy%fﬁ'”o ck% 28 lr}f %/aml hexanecar boxam de;

[(24d|c or op r] f’ ?Iylamno) 6- phenyl -1, 3,5-triazin-2

T el s et
- Gl Ofifm Brhidif ot ATER ek BRASHL RS -met hyl - 6- (et hyl ami no

-1,3,5-tri gi é/ exanecar boxam de;

ci s- N- 1§ 2, 244 @ﬁlhé'ﬁﬁ‘méﬁm@ﬂﬂﬁlqU'QZ'&‘FZVJ]E"H‘@%% #ni no) - 6- pheny1-1, 3, 5-tri azi

2 {2R{y| ] aZI i[ﬂml}&&(rﬁétﬂﬂﬁ?kﬂﬁﬁl&@r}h@mggﬂ dl@hexanecarboxamlde 13 5t 5
cis no riazin-2-

J1) oot o] R PP Wé?‘%'@ et

25¢i s- N- ({ idotinujoycdhBtanetdrbomondz hyI ) oxy] phenyl } met hyl ) - 3-{[ 4- net hyl - 6- ( et

hyl L.de: .

o s5 { L ha T ooty hiRis e DR BRSPS 3 2 e ror pho
nyl)- 220 [ (2wllémln@‘pmﬁt9h§l]§@ﬁiibpmﬁ®ll | met hypcycl ohexanecar boxam de;

cis-3-{[4- HﬁtNhD(i4@uc(m|6%Tphé(rly¢)me{i;zj-ﬂ{[43(nétﬁyrahﬁ1¥d)lé p%eﬁ)r]-ang AhzNA { 4- (1- pi peri di

nyl)-2- 30[(trifluoromet oxy] phenyl | met hypcycl ohexanecar boxam de;
ci s-3-{[4- %}CW'OPHﬁnﬁ%rﬁ?ﬁa €:1,3,5-triazin-2-ylanino)-N({4-(1-pyrrolid

inyl)-2- [ 4y{cilayor-onahynyipps: Izﬂ)&npﬁehﬂpﬁow]@wrcd}mwca@gﬁ@t boxami de;
cis-N-{[2- Cgi“ § % b‘]emath d} 3{[4 met hyl - 6- (et hyl am no
713 51 DESTHEe I R HE TRy Or BReR e

25  cis-N-({4-bromo-2-[(trifluoromethyl)oxy]lphenyl}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-

30  [(trifluoromethyl)oxy]phenyl}methyl)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;

35  (cis)-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-ylJamino}-N-{[4-(methyloxy)-2-
(trifluoromethyl)phenylimethyl}cyclohexanecarboxamide;
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35(cis)-3-{[4-nmethyl-6-(nmethylam no)-1,3,5-triazin-2-yl]am no}-N{[4-(nethy
| oxy)-2- (trifluoronethyl)phenyl]nethyllcycl ohexanecarboxam de; 16
(cis)-N-{Wo-2beump372- (trifl uoronet hyl ) phenyl ] net hyl}- 3- PCaArseacsprose? ( net hyl
am no)-1,3,5- triazin-2-yl]am no}cycl ohexanecar boxam de; and
(cis)-N-{[4-cyano-2-(trifluoronethyl)phenyl]nethyl)-3-{[4-nethyl-6-(nmethyla
mno)-1,3,5- triazin- 2-y| ] am nol cycl ohexanecar boxam de. 5 Conpound

Pr epar at i ofsis)-N-{[4-fluorpre-(situpsernetty ) raemsdmgth-StitH-methwif-@nathyiareingriepar ed usi ng

conventi on@,laz,ﬁrggﬂqgmmowagmge&arb%gbmgt ée]dsynt het| c r out es are depicted
bel ow i n the | 'ow n% (ge eral reaction sc functional groups are
T

as defined(@sy %‘t eNe UH?@%‘@*‘&S'?W@PW”@W&& ﬂ‘h@&thy'l@ regthylgming-hdPeri al s and
reagent s deiarieReflahflopycioiexaheagreniak. reacti on schemes are commercial ly
avai l able or can be nmade from commercially available starting materials

usi ng net hods known by those skilled in the art. The skilled artisan
wi || appr eCoeipeundhBtepafatonsubst i t uent described herein is not conpatible
with the synthegic, i

protected 15 wi t ad@ﬁp tﬁ?&gw&@gﬁ rh%ﬁ*ragbu ,rep eél&ug% &b Lor{EPXrgEf?c
reaction ce\ﬁmets%n§wtat3|¢esypthet<er@vteﬁ@rqﬂ Oheg}ovw thefﬁﬂt?‘etﬂg@?”%talsrﬁﬁtt'ﬁbl e

point in tE&eh@@CtAIIOfﬂna%ﬂéleg’t&ﬁ)sté}eFHsod@ﬂH@d h F'@rﬁturaeﬁuhléﬁseétﬁ@rdds@tdeﬂﬁéd target
conmpound. Suitable Frotec in u s and net hods for protectin

de- pr of €ct PREING; Prighain@and ypagantuderided Sy Bulbh géaﬂ?'iabb‘?aé? aels ét@gﬁsnﬁegr oups
are wel |  koeawnercallf bmﬂleblelﬁrldaeobel matidéromr tomrexreialyl egiloble wirtity materible f ound
in T. Geene and e n oups in Chem cal Synthesis (3rd
ed.), John" N9 rg?/thgd%%nr?gvvw BB Ocmlthnegasrgne i nstances, a substituent may be
speci fical |y selhecsldigdt atigen wdiaamorapeatmrttwenf 2 Isebstidmot destribeth deteinoissnais ed.
under t nes g BT HIE ShincliE fefiBBS b QAo&PNAbihi RESURIRYAI ) forseLeE! ed

iR
substi t uent |nto anot her” substituent that is eit ﬁer usef ul

i nt er meeli atéh @ M aroBcting 9reuRl &t isetialde iy thet raeation icandiiangy d-@? pé‘%fﬂ‘ii'@&nd 25
30 WO 2008004 ey BRGEMNRORE Qﬂt@@lé%oﬁﬁ netre ré'acﬂor?éé@)eﬁbe to prowdesé; B@sﬁﬂéd 1

represents eneral reaction sc or ar| ng interned
Bob. bt ot eoP BTGNS O" A58 Compowh BACkE P RUa0 Gy uPY el MeHiodofo rrueting
cor r espondamy dedupratextin® déferetht Cclotitrensi lasllrigySL&haauitabé @raxectingdeoups ame well

i al |
CkiTred ol 8 adta, fuph b FEriBodidui®| Aty BEWRE TRME IR o
a5 1, 42i oYre Pratectian Geolos a1 CheminaliSynhesis (158 edelon0 Viiew 35505, WAETPORA | s t o

be R4l or RAgmelnkishads! Q%ugétut&é?@ M%&é@cﬁ@él@%e@é&e@%%‘ @adivd tAgeMNBe
R4-halide (commercially available made from commercially avail able
starting nﬁaét,tqnagogdlﬂgqsd@ed Under these mrcumstances 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.
25

30
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10 met hods known to those skilled in the art) and a base (such as NaH) in
sol vent (such as DMF) at tenperatures between 0 and 50C provides

boc- pr ot ewDedosaIPrs0 acid 1.2. Amde internediate 1.4 camrChaSpiosparsed by
treatnment of intermediates 1.1 or 1.2 with amine 1.3 (comercially
avai |l abl e or nmade fromcommercially available starting materials using
nmet hods known to those skilled in the art) and an am de coupling reagent
(such as $shemc! or BOP) in a solvent (such as DVF) at room tenperature.
Hydrol ysis of ;the bocprotectfng group of |nterned|ate 1.4 can be achi eved

using TFA to p qqa-wﬁm5 iawchl of 0t+j azine intermediate 1.6
can be synt Hesi ) A\{ent of —TyamudolC oride (commercially
avai lable) with )eqU|vaIent ofi, | «ernedi ate 1.5 gnd a base (such as NaOH

or Hunig' s base)"I'n a sol vent E§uch as MeCN and vatef) at OC. Subsequent

a

20 addition of kuer'lvalent of HNRSR6 (commercially available or made from

comercial ly "ayai Mabl e starting materials using netgoqé known to those

skilled in ®he-&nt)and a bage™ (sus as _NaCH or HOni wlsn @ sol vent
(such as MeQN,ard.nat er) At atxir es HEt wegn 5 rovi des
nono- chlorotrrazrne—r.%. ' 49157PCT/ US2008 9517 Sdhene 2

Schene 2 represents a general react®on schene for prepgrinﬁm%ertain

conpounds according to Forrmula |I. Mno-chlorotriazine 2.1 (depicted above
as internediate 1.7) can 5 be treat with YB(OH) 2 (connerC|aIL ,@vallable
or made from commerci al ks @vallabla &artlng materi al s using nmetthods known

to those Sklti d int Cynﬁ?@urce (suchke gs PdCl pf)2),
and a base SR1) H|n olve t" (suctr as a phges
bet ween 80 and&l?OC (t rnah or i 'Cr onave heat R ro%id npounds

according to Formula | wherein Vis R7, R8, R9, : R1 T0 schene 3
NR5"R6 (R3) n N3gcheheN rebreseMaasgenerd:- r@eﬂ:ﬁ@n ShemeNof 9rep§r|ng Nermedlé‘t'e 1.7.

Boc-protected amino acid 1.1 can be obtained by treatment of the corresponding amino

5 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 (such as NaOH) in a
solvent (such as 1,4-dioxane and water) at temperatures between 0 and 50°C. When R4

is to be R41 or R42, alkylation of the boc-protected amino acid 1.1 using R4-halide
(commercially available or made from commercially available starting materials using

10 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

15  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

20 addition of 1 equivalent of HNR5R6 (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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Cl NY Scheme 3 represents a general reaction schenme for preparing certain
conpounds 15according to Fornula |. Boc-protected amno acid 3.1 can be

obt ai ned W9 2009aprsent of the correspondi ng am no aci d (®oRrES2@BArIsy7

avai |l abl e or nade fromcommercially available starting materials using

met hods known to those skilled in the art) with Boc20 and a base 19 (such
as NaOH) in a solvent (such as 1,4-dioxane and water) at tenperatures
between 0 &eedOZ. Wien R4 is to be R41 or R42, al kylation of boc-protected
amno acid 3.1 using R4-halide. jmm‘rerm ally avallable or mage from
commercially available startingjmaterials u5| ng net hods knovvn \Wo “t hose
skilled in the ar®) pnd a base«%‘lﬁch Yg‘ iNaH) in g sql vzent 5(SM as DVF) at
t enper at ures bepw olla c pr ot edt/ed |p hY aki d 3. 2.
Subsequent hwyd te\boc pr ‘ot ect i ngegrowey oty n midi 4t e¥3. 2 can
be achi eved usi hg”/TFA provi diflg am no acid 3 3\ 4-'bi chM6r oker i azi ne 3. 4
can be synthesized b§' addf® on of 1 equival ent of the appeopriate Grignard
reagent (conmer R o) | |

Ctarting materi aaed Abkule s beta Al Ol RORE bR Fut RS, 1) o
cyanuri c ch¢oordingeto Fountie . cMand- qutﬁatleﬂ)?é)dempt@d wive entntgreedintesds?)TEF)  at
0C. | nt@"rrﬁ(g'tr%t%d?wﬂ\b‘?@(@l-ﬁ (doffRil&8llyvhltable BAHY&IBRE chmERBRARGvailable

(conmercial ly avail able or made fromcomercial 'y available starting
materi al s B8TAY MARTRISIhBRINOID KBS §RSe plallpd; 'ﬁ t@%é"t)alatlf)a”%ﬂnéobrége (such
as NaOH or (shitniag’ BdA26HN),)l And &5 BhseeBuck S8acas) MeENorBat watehy TF) at

tenperatures betweep 25 uIt|n i nter

Feneted wi PRRBRUES BafferBhard S T ialar i sel a%%%éam%ur@aq ina
sol vent ( saciordirsy tvMEGHh@m tiwhextiery)is R3, B8.fRY; &1€arifdxyl i ¢ acid 3. 6.

I nternggiate 3.6 can be treated with amne 3.7 (conmercially available or
made from comercially available starting materials using nethods known to
t hose skil Beltema3the art) and a coupling reagent (such as EDO or BOP) in a
sol vent (such as DWF) at room tzerrper ature to yigld conpounds 20according to

Formul a | wherjei s RE RS, RI0goc Qf.pofRL 1. A MEafbe  Ten
HO » HO T T HO #

31

(R3)n (R3)n R332
Z
NHR4
HO
Cl R5 R6 R6
A ji W "oy 33 R3n
NP N YMgBr Y b
| N N ase NZN base
A, — LI =~ L
cam N a” N Y PN
Cl NT Y
3.4 35
R2 R2 RS\N,RB
R5. R6 )\
)N\ R NH, R2 R2 Z NZ IN
3.7
i NZON N \N)\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
15  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
19



20 Schene 4 represents a general reaction schene for preparing certain
conpounds according to Fornmula |I. 2,4-Dichlorotriazine 4.1 can be

synt hesi 2&0 2bg/med7t i on of 1 equi val ent of the appropri &Ce&/USeéognzesd7 r eagent
(commercially available or made from comercially available starting
materi al s using nethods known to those skilled in the art) 5to cyanuric
chloride (comrercially available) at OCin a solvent (such as THF).

| nt er medi afsesh as Na@ig hinlgesotvertdsch agi Tt hdiexang@ind HMatank at ddmrangtdies betyveea Epi ct ed
above as i pigesdvedivaien Iﬂ4e|§)o 4 Porlraealkpbtih ABodNEIEcRH aliHy 3. Pasigy i n a

sol vent (such as MeCN and water) at tenperatures between 25 and 50C to
af f or d monB#ERI%HEeTIgZF akavpiiable prpad semgreigll: aypilgle plaging Spigliatsh excess

HNRSR6  ( cousiy @ithbdykrdvaitd tloke sialed 1O tma det) émmmm&m@smdw infy 8dlVenbl e

startin ria nmet hods ose. lled in,the art) and a
e (oo uEh EbRFD s PR R bl 20l ORNeeR oref st o BRlY et or
Et el Fva'lt e8.2t Sopsavaenthgdrpl6is bbth8 BE)-ptoteciim@griodie ofdntammadieds 3.dcenbdi ng t o g

or mul a , t , internedi ate
4.1 can beg\%}](r%e\/%%| GSX%\:F Bzw'dﬁﬁlaﬁ oe%(lf:gg? EI\A]R@%OT@% %@émerg'rdgﬁgwy avai |l abl e or
made from &swireized By pgditppel ﬂﬁﬁv'éa@tté)f the sgrreatiate ﬁag@ar@sqaﬂgntd@qmmerﬁlaltmom to

those ski | b%abl@ oF r'ﬂ@de’ifr&r% c@rﬂﬁﬁe%ua‘ﬂﬁ@@ﬂé@b‘@f&r@@ n¥A&AIsQlsingURdteods KAgwElo 1 N @
sol vent (such erat ur bet ween 25 and 50C to

af for d1%n6‘°§%?'ﬁ!l98t"} ihSz”‘ﬁh@ CX’C’WPC |CHPB?erf§8m5te@'a”li a?a"éa'ﬁ) P& $oVE BUPNESt h
excess am UaFYatd°@nichteambdiste xﬁmmea&awamhareddﬁ)alegf & HNRSRB (c;csmraersrahwent
Coneouncs SEaRAB R B PR S 0L SORFL Pt & Al RSl B £
Schene 5 2BSshenied thepripge bass ( gmhasma%@rd-ﬂunws tEshEn@ sbtyentnsmbaa& ng
certain COpReNny v ‘F&ngét%rﬂébrétgre'é%m&eﬁzk anpsﬁ*’@ Qie%ﬁmfﬂe%?dﬁaté 3

synthesi zed by treat cyanuric | oride (comrerci al aval able)

W t h 11%qup‘?/5ﬁaétl"?9 “iih eKpIRS R@'@@@W‘r%? el %@Wagﬁdd%wratyree(% o %Qé'”far%e”t

commer ci al tsMclﬁé(@Mb@h'aﬂd waa;rr)ttb @gora&b@)bmh Scid 3161 InBRHRAS 3J610aMBe troatbiose
skilled in the ar in a sol vent

t S
(such"as NERRFRRA SEEERT S e eblE Se HaghPonaanre B IBP Aeag v ent - of
am de 5.2 (ndiypbletusidg atathods &sovn totticse rkitke cbit ¢helarf pndndoaplibgemgésiysdthas NaOH
or Hunig's | r tures
bet ween ZSagﬁge?s(aJébaf "§8 Xl%}]tt S(U%H%Foro ?Frggpﬁgg%g@h%%tyedéoﬁ{mﬁéo% 3 may
t hen belt ré@%%fﬁr@x@éwherNaY it B, KPyordddi | abl e or made from
comercially available starting materials using nmethods known to those
skilled in_the art) to provide conpounds according to Formula | wherein Y
is R12. Scheme 4

i cl RO\ 16 RS, ~RO
YMgB H
NZON 9Br NJ\N base P
)% I —_— )\\ [ — NZ N
cr N N Y )\\ |
o N Y
41 42
R R 7 R R2 Z
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 )\
[ base R2 R2 7 z
X . |
N N Y .
R H \ N
R4 R H \R4
44 (R3)n
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10 Exanpl es The follow ng exanples illustrate the invention. These
exanples are not intended to limt the scope of the present invention, but
rat her t owvprowdelsgui dance to the skilled artisan to preparisS2esd7asse t he

conpounds, conpositions, and nethods of the present 15 invention. Wile

particul ar enbodi nents of the present invention are described, the skilled
artisan will appreciate that various changes and nodifications can be nade
wi t hout depart i Pehemedrepieecripa eneraliepcienprbenr fertpsenanivg pertabncomneuednedi at e

JZ_OCI Zt 461 anbQRrdWhlid Fotrhdid | URi-ofmloRyiaAHaer bdnmt Hvinksived BhsisrinRreR1 boxam de

1:
ci s- 4- ({11&‘4%"3&”&8&%P%‘M@fﬁ&?i‘%‘éf"o@ﬁ%'}téﬁﬁ*ﬁ'&ﬂr‘a%’l%ﬂ'&PMé%ﬁdSéB?m ic acid O
25 SO( commerEllypavall sk stahiag g%tbri?dstdfdélngIn&t%d@ﬁhd&\mw&hdﬁé%m&giﬁgﬂié)@ﬁy| ic
aci . . A- ed. The
uspenel onfiadmeBanistos somoR Cakaarefefe A a sl BUeteT T85 m 75° ol
2.4 eqU|v)HMHmeadﬁed1ameme5eahdmMWHemstaMumamR@wasdsmpmdedmmaﬁ 20 mn at 0

C. A sol ut T@?m%&al@'ﬁ%%n%g%ﬁ%fsnw gstlg%él)l ofjhﬁr% ggg@eﬁ% ér%ol\%%g uch?‘gs 0O mol, 1.1

equiv) in ere ctlon was

al | owed t oNkﬁﬁNrﬁnﬂdvaﬁQﬁbaht@r@@ﬁﬁ@tﬂ@ﬁ@ﬁ@vesna5 and B \Crig affers mapatahletasdrzinger ni ght .
The reacti ga. WasmfeaRtesls boh B fFeAntwchRbid #NlRém@(comméréﬂauy\évé.iablé o M

potaSS|un1hydro en sulfate. The desired g was extracted with ethyl
Dot at & (3E5 R RaISHY SueiP s Canoarona F BN o B8R LRI U80 Undler
reduced pr BIBeIa®) dnd adfabe (diclhadNaQH (0D Bthigafbatd)en & kbllent uBpasiECNEME ( ESH) :
me 265. Lvater a’t\lgl]e\'/ated temperature (60 to 80°C) to provide compounds according to Formula |
wherein Y is R7, R8, R9, R10, or R11.
Alternatively, intermediate 4.1 can be treated with 1 equivalent of HNR5R6
15  (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 to afford
mono-chlorotriazine 4.2. Intermediate 4.2 can be treated with excess amide 4.3 and a
base (such as NaOH or Hilinig's base) in a solvent (such as MeCN and water) at elevated
20  temperature (80 to 80°C) to provide compounds according to Formula | wherein Y is R7,

R8, R9, R10, or R11.

Scheme 5
R2 R2 Z
N e NHR4
R5.., ..R6 R5.. ,.R6 (R1)I H
cl N )N\ 5.2
N)\N base NZ ~N base (R3)n
| e — e |
Cl \N Cl CIAN Cl
5.1
RS\)N\,RG RS\JN\,RB
R2 R2 Z NZ N R2 R2 Z NZ N
N \NJ\CI NaY a N \NJ\Y
N N
(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

21



Step 2: 1, 1-di nethyl et hyl

{cis-4-1(ff2-(trifluoronethyl)phenvl lnethyl |l am no)carbonyl |

cycl ohexywhkapayotse 10 To a solution of cis-2ct{ysedosnyost7

di et hyl et hyl ) oxy] car bonyl } am no) cycl ohexanecarboxylic acid (3.0 g, 12
mol , 1 0 equiv) and 1[2-(trifluoronethypphenyl] methanamne (1.9 ni, 14
mol , e uiv) in CH2012 (82 15n) at roomtenperature, DVAP (301 ng,

2. 47 mml cloorizled eRmwpreigys avedale). witiDCequvagmt of HNRORE (pammerciallz Bvailghievdr, and
di i sopr 0py}n@H@ﬁbrﬁ%ﬂﬁleéa@ll%aﬂ%blz sfgrtmg]fﬁatéﬁgl’é usinkg r%éth&%‘kn‘é)vn Weihesaskiled -

Stirring was, conti nued over ni ght roomtenp erature The sol ution was

di l uted wi PHNERBLRA BEsenisych %@?@'& Wﬂ'géélaﬁ‘? db @colvarl Guipicrelifate (200

m), ] wat ga Wéffzﬁ)?atr&b: smnie&mrdgnadduﬁ&oom)equ%lentodﬂmae s?t (cRpicRdVeiote @6i elclOI
with My i re conce e e pre ie

the tit @6%8 ﬂtﬁ‘ ‘PR)Barr%% ase gH sg 2 §so?ve{?suha¥

ci s-4-am nMeNN{ahﬁ “Watter) &l tamperamrekwtbe)mr@ﬂ éndéi%@laﬁorydslnmneecalnmmzmm de 25

|
- RSl SR st e
cycl ohexyl Femcpamegically ﬁv@laizle:lstartmanawr)al%lﬂsw rasthedsdfnenn stospklier anhef
CH2A 2 (10amtd Bm@e%ﬁﬁ&&{as%am&ﬁéto@dﬂﬂdaIWh@rerne\arétmen m xture was stirred

at 000 for 301 e reaction was warned to roomtenperature and
stirri was continued for 2 h. The solvent was next renoved under reduced
pressure tBxythplesl 2. 83 g (69% over 2 steps) of the title conpound. M5 ES+):

me 301.1 [M+ ‘huetf'ollowing examples illustrate the invention. These examples are not intended
to limit the scope of the present invention, but rather to provide guidance to the skilled
artisan to prepare and use the compounds, compositions, and methods of the present
15 invention. While particular embodiments of the present invention are described, the
skilled artisan will appreciate that various changes and modifications can be made without
departing from the spirit and scope of the invention.
Intermediate 1

cis-4-amino-N-{[2-(trifluoromethyl)phenyllmethyllcyclohexanecarboxamide

20
CF, 0
SaRe!
H
NH
Step 1: cis-4-({[(1,1-dimethylethyl)oxy]carbonyl}amino)cyclohexanecarboxvlic acid
(¢}
QL4
N o%
25 H

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

30 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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Alternatively, Internediate 1 can be synthesized using the follow ng
procedure: 5Stenl:cis-4-(f

[ (1, 1-di nwohgesetssl7 | oxyl car bonvl | am no) cycl ohexanecar boegiriusaais 7917

A 250 nlL round-bottom flask charged with argon was equi pped with a nagnetic
stir bar. cis-4-Amnocycl ohexanecarboxylic acid (9.27g, 64.7 mol),

i sopropanol (83 nlL) 10and 1 N NaOH (70.6 nm_., 70.6 mmol) were added to the
flask at raliswet dorpyermatasioem tanpesptuzd andosftirrmgeromﬂmdswernbelT)ted'eaction

bi s(tert - byhykdoldd l%@rmté%lcﬁfﬂeg (R4 |§H 4Z\Jdrth21 Wb%ta &bn §dl'f§temﬂ(1teur € was

mai nt ai ned at room tenperature for de mx re was washed with
hexanes (3968r¢BETQPLSt Waks eEAGEF gdih ei*Uba‘fﬁ_at%@ 1) F!l”?@"”\‘/\é%d'%aé'@t? diltenqe
aﬂueous | ay®s caizenttdie OAdek dRica R Breesirs &Céﬂ&ﬂ? w:askg @é)tmlog aceeﬁt@t@n(oaaﬁhdnt) :
The organi e i over Na2SO4, filtered and concentrated to

gi ve 12%5@'83?@2)- ?@ﬁ?ﬁﬁ&#ﬁ] di met hyl et hyl ) oxy] car bonyl } am no) cycl ohexane
carboxylic acid (82 % as an off-white solid. Step 2:

1,1-dinmeth hyl{ o A-T(10-(tri

20f ({1. 2(t¥{e Dyl ownét Aathyl c:s4 2 trlﬂu romethyl)phenyllmeth Iaml\r/1oca bon I | car barat e
To a 250 Mmflask charged with argon was added CIS 4- ({[ (1, 1-
25di net hyl et hyl ) oxy] car bonyl } am no) cycl ohexanecar boxylic acid (15.54 g,

63.9 mol ), 2- (trlfluoromathylngenz |l am ne (8.95 nL, 63.9 nmol) and 100 niL

of DVMF. Triethylamne (26.7 i, | ) was added, and the solution was
allowed to stir for several m esN parate sol ution of
1H 1, 2, 3-benzotri azol - 1-yl oxy- %\ |L, j;a phosphoni um

hexaf | wor ophosphat e (BOP reagent, 28 3 g, 83.9 nmol) dissolved in 60 nL
30of DVF was added to the mi xture at roomtenperature. The reaction m xture
stirred for 2 h and then poured into a vigorously stirring m xture of

sat ur at ed sodi uha dbddtionwih ais«- (-

dimethylethyl)oxy]carbonyl}amino)cyclohexanecarboxylic acid (3.0 g, 12 mmol, 1.0 equiv)
and 1-[2-(trifluoromethyl)phenyl] methanamine (1.9 mL, 14 mmol, 1.0 equiv) in CH,Cl; (82

15  mL) at room temperature, DMAP (301 mg, 2.47 mmol, 0.2 equiv) was added. EDC (2.95
g, 15.4 mmol, 1.25 equiv), and diisopropylethylamine (DIEA, 2.7 ml, 15 mmol, 1.25 equiv)
were added. Stirring was continued overnight at room temperature. The solution was
diluted with CH,ClI, (100 ml), washed with saturated sodium bicarbonate (200 mL), water
(200 mL), and brine (200 mL). The CH,Cl, extracts were dried with MgSQ,, filtered, and

20  concentrated under reduced pressure to yield the title compound. MS (ES+): m/e 400.8
[M + NaJ".

Step 3: cis-4-amino-N-{[2-(trifluoromethyl)phenyllmethyllcyclohexanecarboxamide

CF

5 (@]
N
Cﬁ HJ\Q
NH

25 2

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

30 10 min. The reaction was warmed to room temperature and stirring was continued for 2
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water (1:1, 1.6 L). This resulted in the precipitation of the desired
product as an off-white solid. The solid was recovered by vacuumfiltration
and was dwoDedo%m@p1524 h under vacuumto give 24.88 g of PCT/US2008/079517
1,1-dinmethylethylicis-4-N 2(trifluoronethyl)

phenyf | rret hyl } am no) car bonyl ] cycl ohexyl | carbamate (62.1 muol, 97% . M (ES)

m e 5401 M+Héﬁ |
St ep3: ci s- B- &g sriven) wag pext fAnayed HedeaivadukethRiessvis towialey.88 eeKanerr&r boxani de:

NH A 500st€bsffo@waq|it|@@&ﬁwrh8| M%kE@Cj%BI%d \Wtdhyp, magnetic stir bar was
charged with 101, 1-di nethyl ethyl {cis-4-
Ri[2(trifluoromethyl)phenylinmethyl}am no)carbonyflcycl ohexyl }carbanat e
(24.88 g, ﬁaerhaﬂvmy)lnaﬂdeaimtnl wma%éﬁmm ZetQ3inY-the fdilowihg provedeie: ¢ aci d
(100 m_% §adqed sI nas stl [ ad atcaoom

t enper at ur 10 ‘ y

evaporation, and the crude 0|I vvasOdl ssol ved in ethyl 15acetate and washed

wi th saturated sodi um bi car bonat go |0@ x 200 mL). The organic phase
was dried over Na2SO4, filtered and -- tedto give 18.3 g of the
title conpound (98 % as an off-white sd M5 (ES) me 301 [ M+H].

Internediate 2
20ci s-4-am no-N-({2-Ktrifluoronet hyl)oxyl phenyl } met hyl ) cycl ohexanecar boxam
de A ps@miredlinatttdmiiask @raegeanetl adginnvgastdaeipgeneitiad rrpgmtiedur e

e e e A MR R pOL T PR S dob BB B e v
(ES-'-)J0 [ &md1 NINa@B0(70.6 mL, 70.6 mmol) were added to the flask at room temperature After

all of the solid was dissolved, bis(tert-butyl) dicarbonate (15.54 g, 71.2 mmol) was added,

the mixture was maintained at room temperature for 21 h. The c¢rude mixture was washed

with hexanes (3 x 100 mL). Afterwards, 100 mL of 1 N HCIl was added to the aqueous

layer and the mixture was extracted with ethyl acetate (300 mL). The organic phase was

15  dried over Na,SOQ,, filtered and concentrated to give 12.85 g of cis-4-({[(1,1-
dimethylethyl)oxy]carbonyl}amino)cyclohexane carboxylic acid (82 %) as an off-white

solid.

Step 2: 1.1-dimethylethyl{cis-4-
20 [({[2(trifluoromethylphenyllmethyllamino)carbonyl]cyclohexyllcarbamate:

CF

SSaoE N

H

To a 250 mL round-bottom flask charged with argon was added cis-4-({[(1,1-
25  dimethylethyl)oxy]carbonyl}amino)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
30 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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I nternedi ate 3 N 14-(am nonet hyl) - 3-chl oroohenyl | net hanesul f onam de 9 vH
5 Step 1: N-(3-chloro-4-cyanophenyl) net hanesul f onam de CN Cl 10To a
sol uti on WO 2409%39150- 2- chl or obenzonitrile (5 g, 32.8 nmolPLTAsdospresdi ne
(3.18 nL, 39.3 mmol) in Dichloronmethane (DCM (75 nL) was added

met hanesul fonyl chloride (4.50 g, 39.3 mmol) slowy at OC under the N2.
After addition, the m xture was warned to roomtenperature and stirred
over ni ght . watge(Tr'ed it ) o higirsauliedinvipaspresipitatien) ofihe Hewgd prodgét asNMnEcrhite The
llayers wer ggeraé %I@%asT@@bv@ﬂH%9U§cduﬁyfﬁﬁat\6ﬁ%n@9/b§jhlﬁéoefgr 4 BndePBsouliel tO
15pH = 2, which resulted in itation of product. The solids were

t he
filtered, Rt %Qﬁf%\bﬁ'&ethy {8’15‘46{@[2{@“6’(‘%%3 %We desired product as a
white sol | phdnyl]etByl}add99)carbdny(ESbhexylitfbavbte §62.M mmbl t97%$t emsZ(Es m/e

N F4- (am n%re[t h I]) 3-chl or oohenyl | net hanesul f onam de 20 -N OH
Step 3: cis-4-amino-N-{[2-(trifluoromethy)phenyllmethylicyclohexanecarboxamide:

CF, 0
N
Cf H*Q
NH

A 500 mL round bottom flask equipped with a magnetic stir bar was charged with

10  1,1-dimethylethyl{cis-4-
[{[2(trifluoromethyl)phenyllmethyl}amino)carbonyl]cyclohexylicarbamate (24.88 g, 62.1
mmol) and dichloromethane (100 mL). Trifluoroacetic acid (100 mL) was added slowly,
and the reaction mixture was stirred at room temperature for 1 h. The volatile
components were removed by rotary evaporation, and the crude oil was dissolved in ethyl
15 acetate and washed with saturated sodium bicarbonate solution (3 x 200 mL). The

organic phase was dried over Na,S0O,, filtered and concentrated to give 18.3 g of the title

compound (98 %) as an off-white solid. MS (ES) m/e 301 [M+H]™.

Intermediate 2
20 cis-4-amino-N-({2-[(trifluoromethyloxylphenylimethyl)cyclohexanecarboxamide

OCF, O
N
H

NH

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

2

25  synthesis of Intermediate 1 substituting 2-[(trifluoromethyl)oxy]benzylamine for 2-
(trifluoromethyl)benzylamine. MS (ES+): [M + H]".

30

25



In a three-neck round-bottom flask containing a OC solution of LiA H4 (2M
in THF) (26.0 nm., 52.0 mml) was added iodine (6.60 g, 26.0 mmol) in THF
(20 L) dwopensedd under N2. After addition, the m xtuPeTwssomsoresned for
30 min at 0C. N (3-chloro-4- cyanophenyl)net hanesul fonam de (4 g, 17.34
mml) in THF (20 m.) was then added dropw se. After addition, the reaction
m xture was warned to roomtenperature and stirred for 1h, during which
ti me preci[ntermediate dshed out of the solution. The reaction mxture was
filtered, mngddRokaka) veabedh M iRetahdufifmdhe cake was careful Iy
30transferred to a beaker which contained 60 nL of THF. The m xture was
acidified to pH=2 wth 6N HCl with constant stirring at OC. The | ayers
wer e separated and the aqueous Iay%r ed with DCM (30 nL). The
aqueous | ayer was concentrated by gppﬁfiiﬁ@ggoration. The resulting solids
were washed with cold MeOH to givé gNyell & solid. The nother |iquid was
subjected to the sane workup (2x). The conbi ned crops were 5col |l ected and
dried tD give the title conpound as the HCl salt (4.2g, 89%. MS (ES+): me
234.7 [M + Y dj_ i 1).- 3- chl or ophenvl | di net hyl am ne
10 Stec) S: N %ﬁﬁ?ﬂ{ i E%yrgéﬂé g%k% rile 15 CN Cl A
m xture of 4-am no-2-chl orobenzonitrile (1g, 6.55 mmol), iodonethane (7.44
g, 52.4 mmol) and cesium carbonat e 4.,CN13. 11 mol) in acetonitrile (10
)

m.) were heated to 100C in a sealedgtu' After stirring overnight, water
(15 nl) was added to the 20 m xture g oM owed by EtOAc (25 nl). The organic
| ayer was separated and the agueous re-extracted with EtOAc (25 mL). The
organi cs were dried over Na2SO4 and evacuat ed. Col umm chronat ogr aphy

0. 400 . : .
é!Et gﬁg/éé—ie )l\(/gn(esEs-% a4 g | tg)%fffé8Ia%?€ﬁ-gﬁgﬂ%gg%%gg%{5%dgg% marr%olﬁarygq 6y¥’i8in(§ 8“59 (0.76
[ 4- (am nonelh§9.3 rBrat)hh Dicblohrereitidnei(FEMn (15ant. )iveas added methanesulfonyl chloride

(4.50 g, 39.3 mmol) slowly at 0°C under the N,. After addition, the mixture was warmed to

room temperature and stirred overnight. The reaction mixture was treated with 50 mL of
2N NaOH. The layers were separated. The aqueous layer was acidified with conc.HCI to

15  pH = 2, which resulted in the precipitation of product. The solids were filtered, washed
with water, and dried to give the desired product as a white solid (7.0 g, 93%). MS (ES+):
m/e 230.8 [M + H]".

Step 2: N-[4-(aminomethyl)-3-chlorophenyllmethanesulfonamide

g
W
O” Cl

20

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

25 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

30 transferred to a beaker which contained 60 mL of THF. The mixture was acidified to pH=2
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To a solution of 2-chloro-4-(dinethyl am no)benzonitrile (0.76 g, 4.21 mol)
in THF 30(5 nL) was added 1M LiAIH4/12 in THF (8.41 m, 8.41 nmmol, as
prepar ed Wo 289a39370f I nternedi ate 3). The m xture wasPsTiuse@d/ofen7 10 mn,
at which tinme LCM5S indicated the fornmation of the desired product. \Water
(15 nm.) was added to the m xture, which was acidified to pH =2 with 6N
HCl . The aqueous | ayer was separated and washed with Et20 (2x25 nmlL). The
aqueous | ayiéh 6WaHCH Withcanataint stsdndait Oy Ce Nheudamers werd sererpiedtand the @RUEUSO

5(3x30 M) jaydhRad WaSHECEItHBER B0l Bd). A%EMaglBR S Myer AR E3nREAtrARYBY rH&S
evacuated to 113 volune at. which tine 8 IMHC in ether solution was

. . ( m. of
added. Aft 8Yarefatien-i fhe resuling spidsuvere wasBeq wih splddYIgii &2 abye @r P e srliti on.
The sol i dsThenrptHer lig@d e@ds sopishied twHehsRid@brkap@x)r ithd dombitfell arshstwget it e

conmpound (1.0 929 s a lLight vellow sqli SH) o, 1T 2.0 [M+ H.
10 Tt of mogige8 &g dled of tels S5m0 A At it S Bl MR AR Tk e

NH2 15Me0CB34.7[M+H]". To a mi xture of

4- (met hyl oxy)-2-(trifl uoronet hybbenzal dehyde (14 g, 65 mml, 1.0 equiv),
aqueous NH3 (25-28% 370 nL, 5.20 nol, 80 equiv), and MeOH (300 nlL) was
added Ranelpteymedintg4g 65 mol, 1.0 equiv). The flask was fitted with a
hydrogen R aRoch@en) sbrbdMenylidtdi@aias Stirred for 7 days at room
tenperature. The reaction mxture was filtered through a celite cake, and
the filYrate was concentrated. The residue was purified by HPLC to afford 9
g (64% of the title conpound as the { égroacetate salt. M5 (ES+): nle
206 [M+ H . 1H NWR (400 MHz, DVBSQ- .6 {d, 1H), 7.3 (d, 1H, 7.2 (s,
1H), 4.1 (s, 2H), 3.8 (s, 3H 25 Internedilate 6

4- (am nonet hvl ) - 3-chl orobenzonitrile WD 2009/ 049157PCT/ US2008/ 079517 Ste
1: 4-(brononethyl)-3-chl orobenzonitrile Br

Step 1: 2-chloro-4-(dimethylamino)benzonitrile

cr
\ITI Cl

15

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

20  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]".

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

Y Cl

To a solution of 2-chloro-4-(dimethylamino)benzonitrile (0.76 g, 4.21 mmol) in THF
30 (5 mL) was added 1M LiAlIH4/I; in THF (8.41 ml, 8.41 mmol, as prepared in Step 2 of
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NCCl 5A m xture of 3-chloro-4-nethyl benzonitrile (7.5 g, 50 mmol, 1.0
equiv), N bronosuccinimde (9.14 g, 52 mmol, 1.1 equiv), and

azobi si sowotzgemadtsri l e (AIBN, 0.82 g, 5 mmol, 0.1 equi vPCIrSec@slonss1?
tetrachl oride was heated to reflux tenperature for 25 h. Water (50 nL) was
added, and the product was extracted with CH2C 2. The organic | ayers were
washed with water, dried with MgSO4, and evaporated to provide 11.3 g of
10t he tit| bieoagaiend. Tmhmixtyratwas diredde Wsai. iahwhise tinexiC$ énslicgiadnibat

purificati RRnathedt tie déﬂr@érﬂmaﬁtm%} 1% mbl REOBEMZORI the Hn&ur’é‘H«vmWas 15To a
m xt ure of 4 br onone I"‘yﬂﬁﬁ 3-chl orobenzonitri equi v)

and 6 M NHCHi qﬁ@ﬂ'i'an% DO GH T hasuests Py%rd"’ﬁtse(iﬁ’e@teﬂcﬂndf"?shed %Hh%‘é(as HCI
(1 M 200 @25 was. 'Iamédﬁ]deo&ﬂﬁljefr has Waihedasifiey @lth BRNAGRS hed extrddiedeliyEt,@cet at e.

The aqu a S usted t.o NaOH_ and extra d with
thy ater ora PHfe B BHETHES b8 Bt Naras TR DB e Yl 1S
magnesi um wurﬁ@taewh@ﬂ%@@ﬁ@rﬁmm ad .nTéiﬁer%%mgh %@ a\ﬁ@@d Wtéi Eﬂr Rr1pilica
gel to afford t he |l e comp % n e h3&M+I—I]

| nt er medi af”é‘“ties{ f%‘dgf’ﬁef?'ﬂt?.}%‘? FS‘H‘BtSH'W‘}” 3Th6\?PN§|"YﬁF? f'FFé %Waﬁ%‘?ﬁ "H'H‘ JBEI8 To a
m xt ure of dded( foraffotdiieaimetcambpurdt (Y0 .09 cay baughttyelldve s6id. SMg, (ESS):mvel , 1.0
equi v) 30 gzg}gog\/lM |n nmet hanol (600 nL, 3.0 nol, 54 equiv) was added
Raney- N ( 0.95 equiv). The flask was fitted with a hydrogen
bal | oomMQ and the mxture was stirred for 16 h. The reaction m xture was

filtered, H{?%%gltrate was concentrated. The residue was purified by
HPLC to af (47% of the title conpound as the
bistrifl uo%ﬁﬁ@h‘ﬂf’)ﬁ/) dirifluorgmethpiphenylieinyiigming [M + Hy. Internediate 8

5ci s-4-am no- N- ({2-chl oro- 4-

MeO CF

15 8
To a mixture of 4-(methyloxy)-2-(trifluoromethyl)benzaldehyde (14 g, 65 mmol, 1.0
equiv), aqueous NHj; (25-28%, 370 mL, 5.20 mol, 80 equiv), and MeOH (300 mL) was
added Raney-Ni (3.8 g, 65 mmol, 1.0 equiv). The flask was fitted with a hydrogen
20 balloon, and the mixture was stirred for 7 days at room temperature. The reaction
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)
25
Intermediate 6

4-(aminomethyl)-3-chlorobenzonitrile

oo
NC Cl
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1( et hyl sul f onvfl am nol phenvl } net hvl ) cycl ohexanecar boxam de Cl 0
Internmedi ate 8 was prepared using the general procedure described above in
t he 10syrwbeseon4ofs7] nt er medi ate 1 substituting N44- (am ROWAISRYISN7TB17

chl or ophenyl ] net hanesul f onam de for 2-(trifluoronethyl)benzyl am ne. M
(ES-"-): nme 359.9 [M+ H . Internediate 9

15ci s- 4- am no- N414- (et hyl oxmwz (trifluoronethyl)phenvllnethyllcycl ohexane
car boxamni detep 1: 4(bromomethvl)3 abepzafitilee 9 was prepared using the general
procedure descri bed above in the 20synthesis of Internediate 1 substituting
144- (et hyl oxy)-2- (trifluoronethyl)phenyl ynet hanam ne for
2-(trifluoronethyl)benzyl am ne. M (ESr331. O [M+ H. Internediate
10

25ci s- 4-am no- Nd14-cvano-2-(trifluor orret hyl )phenvl | met hyl | cycl ohexanecar box
amde CO

5 A mixture of 3-chloro-4-methylbenzonitrile (7.5 g, 50 mmol, 1.0 equiv), N-

bromosuccinimide (9.14 g, 52 mmol, 1.1 equiv), and azobisisobutyronitrile (AIBN, 0.82 g,
5 mmol, 0.1 equiv) in carbon tetrachloride was heated to reflux temperature for 25 h.
Water (50 mL) was added, and the product was extracted with CH>Cl.. The organic
layers were washed with water, dried with MgSQO,, and evaporated to provide 11.3 g of

10  the title compound. This material was used in the next step without purification.

Step 2: 4-(aminomethyl)-3-chlorobenzonitrile

NC Cl

15 To a mixture of 4-(bromomethyl)-3-chlorobenzonitrile (11 g, 49 mmol, 1.0 equiv)
and 6 M NH3 in methanol (200 mL) was stirred at 18 °C for 17 h. Aqueous HCI (1 M, 200

mL) was added, and the water layer was washed with ethyl acetate. The agueous phase

was adjusted to pH 9-10 with 1 M NaOH and extracted with ethyl acetate. The organic
layer was washed with water, dried with magnesium sulfate, and concentrated. The

20 residue was purified on silica gel to afford 2.71 g of the title compound. MS (ES+): m/e
167.0 [M + H]".

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

25

CF

To a mixture of 4-(trifluoromethyl)-3-pyridinecarbonitrile (9.5 g, 55 mmol, 1.0 equiv)
30 and 5 M NHj; 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



Internedi ate 10 was prepared using the general procedure described above in
the synthesis of Internediate 1 substituting

4- (am normeOlye9y04Btsehl or obenzonitrile for 2- (trifl uor omeChyyshesoydsam ne. MS
(ES+): mle 292.0 [M+ Fut. 5Slnternediate 11

ci s-4-am no-NA14- (trifluoronethvi)-3-0vridinvilnethvi}cycl ohexanecarboxam d
e 10l nternedi ate 11 was prepared using the general procedure described
above in t fesidyg ek axiitiecoby HEi—Grtﬁ@ﬁP@t@ 3 9dtib’st Pt theitig compound as the bis-

1-[4-(tri f{rm%reée%ltémalr Ekn@wsqlrmélﬂmgmamm ne for _
2-(trifluoromethyl)benzyl am ne E 302.0 [M+ Hr. Internediate 12

15ci s- 44[ 4- chl or 0- 6- (net hvl am no3-1, 3, 5-tri azin-2-vll am no3- N-412-
(trifluoromrérmearfiesvi | met hvi kvcl ohexanecar boxani de HN NN NNCI 20Step 1:

ci s-4- [44 6- qlchIO£gE%;§j5¢§rla2|n 2-vnam ncil -N-1[2-(trifluoronethyl)phenv
nnet hylY c$ de

[(methylsulfonyllamino]phenylimethyl)cyclohexanecarboxamide
Cl 0
S.
P
OH NH

Intermediate 8 was prepared using the general procedure described above in the

10  synthesis of Intermediate 1 substituting N-[4-(aminomethyl)-3-
chlorophenyllmethanesulfonamide for 2-(trifluoromethyl)benzylamine. MS (ES+): m/e
359.9 [M + HJ".

Intermediate 9

15 cis-4-amino-N-{[4-(methyloxy)-2-(trifluoromethyphenylimethyllcyclohexanecarboxamide

CF

5 (@]
Cﬁ N*Q
H
MeO NH

Intermediate 9 was prepared using the general procedure described above in the

2

20  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

25 cis-4-amino-N-{[4-cyano-2-(trifluoromethylphenyllmethyl}cyclohexanecarboxamide
Cl

0O
N
oYL
NC NH

2
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N NANCI 25To a solution of 2,4,6-chloro-1,3,5-triazine (307 ng, 1.66 nmol,
1.00 equiv) in CH2A 2 (6 nm.) at -50 C, a prem xed sol ution of

di i sopr opybevéwdsorsine (DI EA, 1.45 m, 8.30 nmmol, 5.00 egairwS2@sa79517
Internediate 1 (500 ng, 1.66 mml, 1.00 equiv) in CH2A 2 (3 nL) was added.
The reaction was allowed to warmto roomtenperature and stirred for 3 h.
The title conpound was obtained and carried forward w t hout workup or

pur ification. NBte(ESijte 1hwas prepareduging thg general pgcegyre described above in the

Cis-441. 44&;211Hé9,t§eevllﬁfsﬁnmakaltéh1 %%tf&}ﬁn Wl(é}ﬁ)\oﬁketﬁ |§53Jcﬁ|b%%bﬁko%nﬁ4é|f%m230| N412
- S(trifluorometh exanecar boxam de HN NN NNCI A

envl | net hvfi c
preni xed s W'WP[W'&%BWZV?WOM& §I’B/ﬁ1 feOMWEA- 0.872 L, 4.98 mmol, 3
10equi v) and nethylanlne (0.830 n., 1.66 nmol, 1 equiv) in CHA 2 (3 nL)
was addgd gﬁo g Hf the crude reaction nixture obtained in Step 1. The
m xt ure” wa 8% or 3 h The volatlle conponents were renoved under
reduced prz'"l=‘ 606 thyi) A ECE amdk A portion of
this material was purlfled via reverse- phase H PLC purlflcatlon and the
remai nder was used without purification. M5 (ES+): nie 443.9

3
XN
| | H
N NH

10 Intermediate 11 was prepared using the general procedure described above in the

2

synthesis of Intermediate 1 substituting 1-[4-(trifluoromethyl)-3-pyridinyllmethanamine for
2-(trifluoromethyl)benzylamine. MS (ES+): 302.0 [M + H]".

Intermediate 12
15 cis-4-{[4-chloro-6-(methylamino)-1.3.5-triazin-2-ylJamino}-N-{[2-

(trifluoromethylphenyllmethyllcyclohexanecarboxamide

CF, o TTT
@/\”)ko\ NZ )I\l\
HJ\\N 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, (6 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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15[M + Internediate 13 2,4-dichloro-6-nmethvl-1.3,5-triazine NN I 20

To a solution of 2,4,6-trichloro-1,3,5-triazine (20 g, 108 nmmol, 1.0 equiv)
in THE (8volposau9tst0 C, met hyl magnesi um brom de (45 ml, PC3AISA8I079517 25
equi v) was added dropwi se. The reaction mxture was allowed to warmto room
tenperature and was 25 stirred for 2 h. The m xture was poured onto
ice-water and stirred for an additional hour. The product was extracted

wi t h et hyl hadée ditle compeind dvasi edtaimad ansl cagiadei@rweird Witkeyd iwersug Lir fogtication. | t er ed,
and concenjsatsd). Wirdgdo 7 peluggd pressure to afford 14 g of the title
conmpound. The crude product was carried forward in the next step. M5 (ES+):
me 186.1 [M+ Na]Jt. 30 Internediate 14

H2- chl or o- 8tep PHeib-@t{[4a2D|(ptEnvid@iignwddmiamidodni3metriszin-2-yllaminofE-{@- sol ut i on of

I nterne iat%&ﬁr 011 e0 gog i I eXa.nd tanethyIsinl azide (0.159 m,

1. 200 I;—Fﬁiégﬂﬁgﬁgi¥%—%¥%¥E§8i—§@§@§Lé¢BQFyItin oxi de (0.015 g, 0.060
nmml ). The 10 m xture was stirred overnight at 100C, at which tinme LCVS
showed that the reaction to be conplete. The reaction m xture was vacuum
filtered. The filter cake was shedjw t h coﬂﬁ MeOH, and dried to give the
title conpound as a light-bro N 8> 63.6% . M5 (ES+): me 210.0
[M+ 15 Internediate 15 H Sy
3-anino-hM[Z-(trifIuoronethvcphenyl]nethylchcléﬁexanecarboxanide 20
Internedi ate 15 was prepared using the general procedure described above in
the synthesis of Exanple 28 (Step 2) substituting

2- (trifl uoronetAyptetbedzplution ofeliifaprorlefrylaind|DOEMA DeSV2yrhlam 98enmMS3 (ES+) : nl e

301. 1 [ M +okldy and methylamine (0.830 mL, 1.66 mmol, 1 equiv) in CH,Cl, (3 mL) was added

dropwise to the crude reaction mixture obtained in Step 1. The mixture was stirred for 3

h. The volatile components were removed under reduced pressure yielding 695 mg

(94%) of the title compound. A portion of this material was purified via reverse-phase

HPLC purification, and the remainder was used without purification. MS (ES+): m/e 443.9
15  [M+H]".

Intermediate 13

2.4-dichloro-6-methyl-1.3.5-triazine

Cl

N
Cl)\\NJ\

20

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
25  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".
30
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25 Internediate 16 cis-4-(nmethvl am no)cycl ohexanecarboxvlic acid O Step 1:
cis-4F{[ (1, 1-di net hvl et hvl 1oxvi car bonAnet hvnam nol cvcl ohexanecar boxvli c
acid 0 woao@/meespensi on of NaH (1.0 g, 41 mmol, 2.5 eqairwS2e08/0DF7 (30 i)
at -10C was 5added

cis-4-({[ (1, 1-di net hyl et hypoxyj car bonyl | am no) cycl ohexanecar boxylic acid
(4.0 g, 16 mol, 1.0 equiv). The reaction m xture was allowed to warmto
roomtenperature and then was stirred for 1 h. The m xture was agai n cool ed
to -10 C, and Mel (25 g, 260 mmol, 16 equiv) was added dropwi se. The cold
bath was renoved, and the reaction m xture was stirred for 3 h at room

t enper at ur Btermediate I¢ ure was poured onto ice, and 10then NaOH (1.5 g) was
added to hy2lcRbyze(1aigtraidiesisedyviimdthiwlam@rt er that formed. This sol ution
was stiéred for another 4 hours. The aqueous |ayer was washed wi th ethyl
acetate”and concentrated under reduced pressure to renove the DVF. The
resulting residue was diluted with water hi he pH was adjusted to -3-4.
The desired product precipitated as aﬂ sol’i d which was col |l ected by
filtration (2.5 g). 15 Step 3: cis-MN( t hvl%ni no) cycl ohexanecar boxvlic
acid 0 HO N

To a solution of Intermediate 6 (0.1 g, 0.600 mmol) and trimethylsilyl azide (0.159
ml, 1.200 mmol) in toluene (5 mL) was added dibutyltin oxide (0.015 g, 0.060 mmol). The
10  mixture was stirred overnight at 100°C, at which time LCMS showed that the reaction to
be complete. The reaction mixture was vacuum filtered. The filter cake was washed with
cold MeOH, and dried to give the title compound as a light-brown solid (0.08g, 63.6%).
MS (ES+): m/e 210.0 [M + H]".

15
Intermediate 15
3-amino-N-{[2-(triflucromethyl)phenyllmethyl}cyclohexanecarboxamide
N
NH,
CF, 0
20
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".
25

Intermediate 16

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

HOJKO\
NH
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NH A sol ution of

cis-44{[ (1, 1-di net hyl et hypoxy] car bonyl ynet hyl ) am no] cycl ohexane 20

car boxyl iwoaeddh49x75 g, 16 mmol, 1.0 equiv) and 1 M NCI pch/use@samnsi{ 15 nl)
was heated to reflux for 4 h. The solvent was renpoved under reduced
pressure to afford 1.3 g of the title conpound. This material was used

W thout purification. 25Internediate 17

Cis-4-amnte1 i9-4A i ginss b FIOR B Y B CER S X AH\E : ]
Internediate 17 was prepared usingothe general procedure described above in

the synthesis of Internediate 1 ﬁﬁﬁﬁiiift-ng
[ (2, 4-di chl or ophenyOret hyl ] am ne T or éﬁjt{luoronethypbenzylanine. VS
(ES+): nmle 303.0 [M+ Ht. Internedi ate NL80

3-anino-N—(1.2-1(trifIuoronethvl)oxylten&linethyl)cyclohexanecarboxanide

Internedi ate 18 was prepared using the general procedure described above in
the synthesis of Internediat substi t utj . 0
o L(t i1 uor orolhy BERFTBa AT 555 ool 4§ Baw i PURRhphbE Iy IGH e, v
(ES+) 1 &1 ead@ikd.cis-4-Ni(# 1dlnbethylEhyiory] carbiorgt}emib8)cil etpaadcamioxgit acid (4.0 g,
g;/f:l[ ghgﬁ;m& Q?Pﬁj)jﬁ ?cﬁjli@g]iﬂgeweé#a%’réitwe' ! arﬂb\%é(}/ !olv@a%qg Iroom temperature and

then was stirred for 1 h. The mixture was again cooled to -10 °C, and Mel (25 g, 260

SV EONS

mmol, 16 equiv) was added dropwise. The cold bath was removed, and the reaction
mixture was stirred for 3 h at room temperature. The mixture was poured onto ice, and
10  then NaOH (1.5 g) was added to hydrolyze any undesired methyl ester that formed. This
solution was stirred for another 4 hours. The aqueous layer was washed with ethyl
acetate and concentrated under reduced pressure to remove the DMF. The resulting
residue was diluted with water, and the pH was adjusted to ~3-4. The desired product
precipitated as a white solid which was collected by filtration (2.5 g).
15
Step 3: cis-4-(methylamino)cyclohexanecarboxylic acid
O

“°*(l
NH

A solution of cis-4-[{[(1,1-dimethylethyl)oxy]carbonyl}(methyl)amino]cyclohexane
20  carboxylic acid (2.5 g, 16 mmol, 1.0 equiv) and 1 M HCI 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.

25 Intermediate 17

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

Cl

0]
N
jegne!
Cl NH
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H N NN NN 20 To a m xture of 2,4-dichloro-6-nmethyl-1,3,5-triazine
(2.291 g, 13.97 mol ) and nethylamne (6.98 m, 13.97 mvol) was added 1N
NaOH dr opwip=e0vm9srder to nmaintain a pH of 10. The reac®PCoruSaes/0z4siTred for
30 minutes. Next, 3 am nocycl ohexane-carboxylic acid (2.0 g, 13.97 nmol)
was added in one portion, and 1N NaOH was added dropw se in 25order to

mai ntain a pH of 10. The reaction was heated to 70C overni ght. The reaction
was cool ed and lpigrnediaig 1diwae tapgredyusing dpraganeial eropfrlucs degsrigedbpye inmtke 266. 2
[M+ Ht. AR of HaGmhigie 1%9!@@1?[ 14- cﬂompiﬁen?l)rﬁ&ﬂ&l]a%efo?&-g (bs, 1H),
2.9 (m ZFQL 2.3(%§, ég?, 2.2“25 H%, 1.9 - 1.7 (bin, 4H, 1.4 - 1.1 (bm
4H) 30 | nttefueEamethvbbenyylamine. S (ES+)’m/e'303.0 [M'+ HI".
1(4-brono-2-1(trifluoromet hyhoxyl ohenvl} net hanamne 5 Step 1:

4-bromoz 2-[ (trifluoronet hyhoxy] benzal dehyde: 10 5-br ono- 2-i odophenyl
triquo?onethyI ether (500 ng, 1.37 mmol) was dissolved in 10 nL of

anhydr ous [Rtrrediited®l ed to -70 C. Then, n-butyllithium (0.55 nL of a 2.5 M
solution,  damind ARl AiHBR RYRG AL BRI SE AU o LaME RS QL 30 M hutes. DIF

(0.19 niL, Z°74 mmol) wWas addée na tne reaction was s red for 30 m nutes

at -70 C and t hen
H
N NH,
OCF, O

Intermediate 18 was prepared using the general procedure described above in the

10

synthesis of Intermediate 15 substituting 2-[(trifluoromethyl)oxy]benzylamine for 2-
(trifluoromethylbenzylamine. MS (ES+): m/e 317.1 [M + H]".

15  Intermediate 19
Preparation of 3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-ylJamino}

cyclohexanecarboxylic acid

HN

NJ\N
HO SN J\
MY
H

To a mixture of 2,4-dichloro-6-methyl-1,3,5-triazine (2.291 g, 13.97 mmol) and

20

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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15allowed to warmto O C and stir for three hours. The reaction was
quenched with 5 nL of saturated amni um chl oride solution and extracted
wi t h et hWwoaeet@abess The organic | ayer was washed w t h watens2esioezsiover
magnesi um sul fate, filtered, and concentrated to provide

4-bromo-2-[ (trifluoronet hypoxy] benzal dehyde (100 ng, 0.37 mml, 27 % as a
yel l ow solid. 1H NWVR (400 WHz, DVsO-D6)10.1 (s, 1H), 7.9 (s, 3H) 20 Step 2:
144- brono- 24(tri fl uoronet hvhoxyl ohenvl 3net hanam ne :

254- br oo~ gitdrreldidté u@r QIEbRH) 0N REAERNHRRY By B¥ethddandnd™D] ) was

di ssolved in 100 nL of a SMsolution of amonia i n nethanol and stirred
overni ght, after which the reaction mxture was treated with sodi um

bor ohydride (858 ng, 22.5 mol) and stirred at room tenperature for four
days. The reaction was quenched by the %ddftion of 20 mL of water and
stirred for 30 mnutes. The volatiP e renoved and the residue was
extracted with nethylene chloride (3 Onml). The nethylene chloride was
evaporated to give a yellow oil which was purlfled by preparative HPLC to
provi desthe TFA salt of 1-{4-brono-
52-[(trifluoronethyl)oxy] phenyl | net hanam ne (900 ng, 3.3 mol. 29 % as a
white solid. M5 (ES) me 270, 272 [MH +. 1H NVR (400 MHz, DVMSO- D6) 8.5

(bs, 2H), $ted 1( d-broy-2-[&riflio(ametriviipxyltengaldehyddH) , 4.1 (bs, 2H) | nternedi ate
21: 4-(am nomet hyl )-3-(trifluoronethyl)benzonitrile 10 NH2

NCCF, Stet) 1: 4-(bronDnethy1)-3-(trifIuogonethyl)benzonitriIe NC 15CF,

F—I—F
Br o
o ¢
0
10
5-bromo-2-iodophenyl trifluoromethyl ether (500 mg, 1.37 mmol) was dissolved in 10 mL
of anhydrous THF and cooled to -70 °C. Then, n-butyllithium (0.55 mL of a 2.5 M
solution, 1.37 mmol) was added dropwise over the course of 30 minutes. DMF (0.19 mL,
2.74 mmol) was added and the reaction was stirred for 30 minutes at -70 °C and then
15  allowed to warm to 0 °C and stir for three hours. The reaction 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) 1 10.1 (s, 1H), 7.9 (s, 3H)
20

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

25  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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4-met hyl -3-(trifluoronethyl)benzonitrile (10 g, 54 mvl) was dissolved in
200 nL of carbon tetrachloride and treated with N-bronosuccinimde (10.5 g,
59 nmol ) wodowergsyl peroxide (1.3 g, 0.54 nmmol ). The r @aTitiSeev8ATISIUr e was
heated to reflux tenperature and 20stirred for one week. Then, 80 niL of

wat er was added and the | ayers were separated. The aqueous |ayer was
extracted with nethylene chloride (2 x 50 nL). The conbi ned orggani c layers
wer e washetemrietaturadardeur daysc The reaction was auenehrs byntag additianraf 20 Infleal watesnd

concent r at gely §iPreRKR S0 M dted BF t%%fé‘ﬁFeQWe)e' rBroléd SldiRE RIERILE Wad Bomzeni tril e
(149, 53 mmol yel whi ch was used in the next step w thout

further puY"Itrf %nggtyﬁeae]chlgrgiegf%é&OfnL Themethylenechlorldewasevaporatedt give a
go( azrtbnoneyélmw)orlamgch rWastpulnﬂiedr@tdre'da}dmgHencttds bilo@ide the TFA salt of Ni#- bN%Fl |

4- (brono -3 (trifluoro e nit ved in
500 i o1 ATsEp e R b BT e PR Biop 2 sl B el RaR S0 tr s
room terrpemet(aspm/eTm 2BOMEI. 'MARMR 00 We4L, DVED-DERCUEBY (6D 2P, W @e a yel | ow
solid vvhlchH f( g(f \‘7\'/3 1%Hr6é and extracted with iethyl ether (3 x
30 ). éﬁgé E’\f &1 & FHdj usted to a pH of 9-10 with 1M NaOH
and extract ed with d| chl oronmet hane (3 x 80 nL). This provided
4- (am none ok g5 / Lk 0y g, 23 mmol, 43% as a
syel | ow sof“?%eﬁ%t‘%&,)ﬁ hGEEhIY AR QR ' DVMBO-DB) | 8.2 (s,
1H), 815 (d, 1H), 8.0 (d, 1H), 3.9 (s, 2H) 10Exanmple 1
ci s-4-(14- (et hyl am no) - 6- (3- pyridinv 3,5-triazin-2-yllamnol -N112-
(trifluoronethvl)phenvllnethylicyclo é"(‘far boxam de 15 A
m crowave vial was charged wth PdagdPPORF(27.7 ng, 0.0339 mmmol, 0.2 equivV)
and 3-pyridinyl boronic acid (52.0 ng, 0.423 mol, 2.5 equiv). A prerri xed
solution of THF (2 1 nl) and Interrredl ate 13 (75 ng, 0.17 mmol, 1.0 equiv)
was added, Sfeplil dvibobripymeathyh-IMtrflgowe gowifrien car bonate (2.8 n1_ 1.7 mol,
10 equiv). The reactl on was 20heat ed Vi a m crowave reactor for 20 mn at

150 C. The reaction was diluted with water (5 nL) and extracted three tines
with ethyl acetate (5 nL). The et hWC@Z;te extracts were conbined, dried

with Na2SO4, filtered, and concentrat der reduced pressure. The residue
was purified via reverse-phase HPLCtoC,_afford 7.2 mg (8.8% of the title
conpoufd. M5 (ES+): mle 486.1 [M +

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

20  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.

25

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

NC CF,

30  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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25 Exanple 2 cis-4-([4-(nmethylam no)-6-phenyl-1 3
5-triazin-2-ynam nol - N-{12-
(trifluorwoebiwisddshenyl | met hyl } cycl ohexanecar boxam de PCAVUSR@80OWSEYE Vi al
was charged with palladium (11) acetate (0.38 ng, 0.0017 nmol, 0.01 equiv),
tricycl ohexyl phosphine (0.95 ng, 0.0034 mmol, 0.02 equiv), and phenyl
boronic acid (30.9 ng, 0.253 mml, 1.5 equiv). A solution of 1,4-dioxane
(0.86 nl) seleensyas emaveld heder Yaqups tegrovigle Evelem bolid whighuyas)dissalyedididd,

fol | oned chaaﬁocéx%&t@@wﬁﬁ d.%pﬁéth&% 230 g@ Wa&%@s%ﬁ/éimaﬁf}%%ﬁk%dtté' basi ¢

(72.7 ng, 0.338 ﬂ . . The re ion was heated via mcrowave
reactor fof pﬂd’f%‘mé”('thf% EOH?H% exteastadivgih dighloremetiened Swi a8 (5 nl) and
extracted pd’omeed 4 maomethh) si(thﬂfdor@tﬁahﬁ)benz(oﬁutmu 7 31083 reinbly 43Brad @t e extracts

were co n reduced
10pr essgﬁe. L?Wgo djﬁ%‘@%é Mg é’FW?H]ed VF'W%‘O@F@*& QQ@?}I{)@ tméi%u%‘ Pcation to
afford 4. 3819 (d.3H3WO @f 1Hh8&.9t(s.tdH conpound. M5 (ES+): me 485.1 [M+ H.

Al ternatively, Exanple 2 may be prepared according to the procedure bel ow
15 Exanmple 2 cis-4-{t4-(nmethylam no)-6-phenyl-1, 3,5-triazin-241lam nol - N412-
(trifluoronethyl)phenvll methyl | cvcl ohexanecar boxam de 20 Step 1:

2, 4-dichl oro-6-phenyl-1,3,5-triazine 25Phenyl magnesi um brom de (97.6 nl of
a 1.0 Msolution in THF, 97.6 mml, 1.0 equiv) was added dropwi se to a THF
(8 nL)1%oIE¥?BWle cyanuric chlori de (18.0 g, 97.6 nmol, 1.0 equiv) at 000.
The react i oB-4r[4AXimetie/lanaiso) st [Broyadint1, Beamzirezmlwnahcurle{mor 1 h and was poured
onto ice a i Iu%tolr‘r%’er’tﬁa F\eonrl 3gth He cIorTr}(gn Caoo%l)J(grth\/aS extracted with ethyl
acetate, a Swashed with (sat.) sodium
chloride, dried

P

HN
oL
@A L

A microwave vial was charged with PdCl,(dppf), (27.7 mg, 0.0339 mmol, 0.2

15

equiv) and 3-pyridinylboronic acid (562.0 mg, 0.423 mmol, 2.5 equiv). A premixed solution
of THF (2.1 mL) and Intermediate 13 (75 mg, 0.17 mmol, 1.0 equiv) was added, followed
by 0.6 M aqueous potassium carbonate (2.8 mL, 1.7 mmol, 10 equiv). The reaction was
20  heated via microwave reactor for 20 min at 150 °C. The reaction 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 + HJ".
25
Example 2

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

(trifluoromethy)phenyllmethyllcyclohexanecarboxamide
”~
CF, HN
< i(l g
0
H
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(Na2SO™4), filtered, and concentrated under reduced pressure to afford 16g
the title conpound. The crude product was carried forward w t hout

puri fi catworzoosBuers72: 4-chl or o- N- net hyl - 6- ohenvl - 1, 3. 5- PCTABRVSDTEBNT Ne

To a cooled (0 C) solution of 2,4-dichloro-6-phenyl-1,3,5-triazine (16.0 g,
70.8 mmol, 1.00 equiv) dissolved in 1:1 CH3CN: H20 (80 nL) was added NH2Me
(8.00 g, 27.5% solution in H20, 70.8 nmmol, 1.00 equiv). The solution was
treated with 1 N NaOH to 10maintain a pH of 9-10 and stirred for 15 mn.

The resul ting SNW&%\@W&N‘@% Qﬂdr@goe\ﬂthv)éa‘ilgﬁlmt(lﬂrac@t@% f)'3btrr?d @@Oﬁpmﬁfoq)v' de 12
ortion of this materia urif

g of crude gr oduct . <§1e (8 &% f by
rever se- ph% & ey )cricyriclexyphpsghige 6) Mg Ipeoq3l4tmr8°'cQ) ‘6%‘6 ngeph FE%+) m e
221.1 [M +b<b1|bn|c 315851(3{}’.)9 Eﬁg 0.253 mmoI 1.5 equiv). A solution of 1,4-dioxane (0.86 mL) and

4 t hvl t | i nal -\ 2-
Lo SRR He o s Bn s TS S ot ur e o
| nt er nedi a0 3R, 0 olassLBMhsDIe iy | 30w, 0536 ety Zzeiune. [ 55 ML 20. 4

I
nghl) olr g ﬁfe%t:% Jséle%ﬁ(j jv%IOm g%})/\/gv?%agtgﬁﬁ)ﬂ%o min at 1 3@0 The regctg)n was (gluteq_h
m xture wa¥ithwateed rﬁlt qnéﬁP‘U@@thethﬁ@rt'ﬁteﬁl"\éthfegM q_qgt (51Thg J6F eyt acgipde

evapor at edextRif W& corRsih & BridvBRitHN £,80), iRerel) r'arﬂl\%nc@ﬁb@tjfuh@éi réMJch TFA, and
purified by reverse- hase PLC& Phenonenex, 5%

25MeCNf St BTESSHT®-h TTes S'%en*r% PYHCHYA re‘@(?eo%‘ﬁé%{"P bﬁ pa“ﬂf'céti%‘ tﬂﬁffortdo HfPord the
title conp@uwd) ¢f Znedible@omPOund. MPESH): /e 4052w Hgl.d) as the TFA salt. M
(ESt+): me 485.1 [M+ HJt Inpure HPLC fractions were conbi ned and
repurified via HPLC to obtain additional product (0.6 g, >99% purity, 14.8%
yield). NSA(tESa;ivelyr,[Fe(am an[ambe npﬂ;pare@gcpq;di@g3o the procedure below:

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

(trifluoromethylphenylimethylicyclohexanecarboxamide

§ W
©/\H JN\/ |N
aae
H

20
Step 1: 2.4-dichloro-6-phenyl-1,3,5-triazine
Cl
N)\IN
Cl)\\N)\©
25 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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cis-4-{f4-(methvlam no)-6-(3-thienvl)-1,3,5-triazin-2-vlilamno}-N([2-

(trifluoronethvl)rhenvll nethvlicycl ohexanecarboxam de 5

Exanple 3

was prepawoedowdidny7t he general procedure descri bed abovecCirrusExamnpser 2

substituting 3-thienyl boronic acid for phenyl boronic acid.
491.0 [M + 10 Exanple 4
cis-4-{14-

M5 (ES+): mie

1, 1-di net hvl et hvl ) ohenv1l- 6- (et hvl am no)-1, 3,5-triazin-2-vll

14-
ami nol - N- ( (L@aéq)x)rﬁllprqdoarbhwnwr)atqdh@ﬁw redeoer prasewe topféxahe o frepdirani de

15Exanpl e Go@stn@! ERAEEEE HrOHIG wab Barl8 R Adrd RitRER BUfiRaftscr i bed above in
Exanpl e 2 substituting [4-(1, 1-di net hyl et hyl ) phenyl ] boronic acid for

phenyl boronic acid. M5 (ES+): me 541.1 [M + Exanple 5

20ci s- 4- HAs{e32f hunibepiiemyh)-6-Ghémpt B\6-@a2inlanine3, 5-tri azi n-

- (trifluoronethyl)phenyll nmethyllcycl ohexanecar boxam de

2-yllam nol -N-4[ 2
Exanmpl e 5 was

prepared using the general procedure éscri bed above in 25Exanpl e 2
substituting 2-fluorophenyl boroni c ag#eyfor phenyl boronic acid. M5 (ES+):
|

me 503.0 [M+ H. Exanple 6

. I)\\-N . . .
Ci s-4-(14-(4-cvanophenvl) - 6- ( net hvfani™no @ 3,5-triazin-2-yllam nol -N- ([ 2-

(trifludromethyl)phenvll nethvlicycl ohexane&Car boxam de

To a cooled (0 °C) solution of 2,4-dichloro-6-phenyl-1,3,5-triazine (16.0 g, 70.8
mmol, 1.00 equiv) dissolved in 1:1 CH;CN:H,O (80 mL) was added NH,Me (8.00 g, 27.5%
solution in H,Q, 70.8 mmol, 1.00 equiv). The solution was treated with 1 N NaOH to

10  maintain a pH of 9-10 and stirred for 15 min. 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 to afford 3.6 g of the title compound. MS (ES+): m/e

221.1 [M + HJ".

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

(trifluoromethyl)phenyllmethyllcyclohexanecarboxamide

CF 0 HNT

20 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%

25  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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5 CN Exanpl e 6 was prepared using the general procedure

descri bed above in Exanple 2 substituting 4-cyanophenyl boronic acid for

phenyl borwoi2eo%ads7y M5 (ES+): me 10510.0 [M + H . ExanplC&/Us2008/079517

ci s-4-({4- (nmet hyl am no) - 6F4- (et hyl sul fonyl ) phenv11-1, 3,5-triazin-2-vilamn
-N-({2- 15f(trifluoronethyl)oxyl phenyll nethyl)cycl ohexanecar boxam de

Exanpl e 7 was prepared using the general procedure described above in

Exanpl e 2 Examplet3uting Intermediate 2 for Internediate 1 and [ 4-

g% rrgt m sa&hawdﬁ&%%&@mmwmsQtriaczrn DPRARAN-QRi ¢ acid. M5 (ESH): nfe

CIS4([4-t ----- : gmets e NECt i azi n-2-yl | ami nol - N- ({2-

25f (trifl uoronet hOoxyI phenyl i rret hyI ) cycl ohexanecar boxani de Exanpl e 8 was

prepared using the general procedure described above in Exanple 1

substituting Internediate 2 fcﬁF | nt ©r nedi atlﬁl M5 (ES-'-): mle 502.0 [M +

H. 5 Exanple 9
cis-4-({4-(met hvl am no) - 6] 4- lduor h v11135tr|a2|n2yllam
no) - N- (§2 10ri fl uor onmet hyOoxy ohenvl i methh y cy 1: exanecar boxam de

Example 3 was prepared using the general procedure described above in

Example 2 substituting 3-thienylboronic acid for phenylboronic acid. MS (ES+): m/e 491.0

M+ H]".
10
Example 4
cis-4-{[4-[4-(1,1-dimethylethyl)phenyl]-6-(methylamino)-1.3,5-triazin-2-yllamino}-N-{[2-
trifluoromethylphenyllmethvllcvclohexanecarboxamide
CGF, O HN™
N NI N
H P
H
15 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
20  cis-4-{[4-(2-fluoropheny)-6-(methylamino)-1,3,5-triazin-2-yllamino}-N-{[2-

(trifluoromethyDphenylimethyllcyclohexanecarboxamide

rd

g X
sapet el
A
H

Example 5 was prepared using the general procedure described above in
25  Example 2 substituting 2-fluorophenylboronic acid for phenylboronic acid. MS (ES+): m/e
503.0 [M + H]".
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CP, 10Exanple 9 was prepared using the general procedure described above

in Exanple 2 substituting Internediate 2 for Internediate 1 and [ 4-

(trifluorwoebiwisdshenyl ] boronic acid for phenyl boroni ¢ &CTAIS2MB8/0(BS-): nl e

569.0 [M+ Ht. 15Exanple 10 3{4-(nethyl am no)-64(cis-4-{[({2-

f(trifluoronmethynoxyl phenyl i met hyham nol car bonvl i cycl ohexyham nol -1, 3, 5-tri

azi n-2- vnbenzoic acid Exanpl e 10 was prepared using the general

procedure described above in Exanple 2 substituting Internediate 2 for

I nt er medi ag%n'l, @rgd 3- (di hydr oxybor anyl ) benzoi c acid for phenyl boroni c acid.
M5 (ESH+): % M+ Ht. 25 Exanple 11

3- 14- (et h 5-4 7 o) otria {m2 ylamino}-N-{[2-

(t rifluor onmubmwwmghénmbmwoaabmhﬁ@jaMymidgycI ohexvil .am nol-1, 3,5-tri az

in-2- wébenzmc CFOHy: NNO MeON Nt OH acid

~

SEasRN

Example 6 was prepared using the general procedure described above in
Example 2 substituting 4-cyanophenylboronic acid for phenylboronic acid. MS (ES+): m/e
10 510.0[M +H]".

Example 7
cis-4-({4-(methylamino)-6-[4-(methylsulfonyl)phenyll-1.3.5-triazin-2-vltamino)-N-({2-

15 [(trifluoromethyloxy]phenylimethyl)cyclohexanecarboxamide

HN™

OCF, O
A
N" N
©/\HJKO\N)I\ =
N
H o
S“

WS

o

Example 7 was prepared using the general procedure described above in
Example 2 substituting Intermediate 2 for Intermediate 1 and [4-
20  (methylsulfonyl)phenyllboronic 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-

25 [(trifluoromethyloxy]phenylimethyl)cyclohexanecarboxamide

OCF, O H)N\/
H I
@A N)\N, SN
H |

=

42



5 Exanpl e 11 was prepared using the general procedure described
above in Exanple 2 substituting Internmediate 9 for Internediate 1 and

3- (di hydrweybavems?) benzoi ¢ acid for phenyl boroni ¢ aci dPCVESEESHYI51T e
559.0 [M + 10Exanple 12

cis-4-({4-(methvlam no)-6-(4-(trifluoronethyl)phenvll-1, 3,5-triazin-2-yllam
i no) - N- H4-

(et hyl oxy)-2-(trifluoromethvfl ohenvl| net hyl } cycl ohexanecar boxam de MeO F,

15Exanpl e 12 “@aﬁp‘?@@ﬁv%’pﬂéﬁbr@g u&uh&ttﬁ%ﬁér@l prBéé%lGF‘eddéfs%é@%%\beQﬁd above in
Exanpl e 2 substltutln&tll nt er ne or I nternediate bé H
*(BS -

(trifluor o EATRIF ¥ SHe T%B‘F%Wﬁwa% far 'PP?F”“%‘H%QI it Grvite ”é(€|592 0
583.0 [M + H]t 20 Exanple 13

cis-4-([4- E hI am no) - 6-(3-ovridinvll-1, 3,5-triazin-2-yllamno}-N{14-(me
t hyl oxv% X?T? A uor orret hypohenvl | et hyl i cycl ohexanecar boxani de

25Exanpl e &i3-4vis(mmthevtesmieg)-6d pethe siedl He hde above in
Exlgngl FM]'_I_E%?@&&% '['1 I ﬁ'é Hﬁ@fﬁ gloﬁe;aﬂécalrwxg%m%d' ate 1. M5 (ESt): nfe
ci s-4-({4- (nmet hyl am no) - 6- 1406|aethdlsulfonm’)phenv11 1,3,5-triazin-2-vl}am
no) - N- ([ 4- (nethyl oxv) - 2-

m e

NN

N
HJKO\N)I\N’J\Q\
H
CF

10 Example 9 was prepared using the general procedure described above in

3

Example 2 substituting Intermediate 2 for Intermediate 1 and [4-
(trifluoromethyl)phenyl]boronic acid for phenylboronic acid. MS (ES+): m/e 569.0 [M +
HI".

15 Example 10
3-{4-(methylamino)-6-[(cis-4-{[({2-

[(trifluoromethyloxylphenylimethyl)amino]carbonyllcyclohexyl)amino]-1,3,5-triazin-2-

yltbenzoic acid
OCF, O H)N\/
OO
H 2
N)\N)\Q/U\OH
H
20
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]".
25
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5(trifluoromet hynohenvl| net hvl | cycl ohexanecar boxam de Exanpl e 12
was prepared using the general procedure described above in Exanple 2

subst i t utwogotwersiedi ate 9 for Intermediate 1 and [4- PCT/US2008/079517

10( et hyl sul f onyl ) phenyl | boroni ¢ acid for phenyl boronic acid. M5 (ES+): me
593.0 [M+ Ht Exanple 15

153-14- (et hvl am no) - 6- (fcis-4-[({[4-(trifluoronethvl)-3-

pvri di nvI | Feamrleldm no) car bonvl | cycl ohexvfl amino) -1, 3, 5-triazi n-2-vl | benzoi
c acid 3_[4_(methv|ammo)@(@&@_h@({[};ﬁm\é@]%bW)ejDar ed usi ng the general procedure
descri bed above 1 n 20Exa D subsiit nterrredl ate 11 for ,

| nt er medi atielu : -'. BN PR e 18 ptriag
acid. M5 (ES -): e 53 1[MJHH]. Exanple16
ci s-4-({4- (met hvl afmeno) 46[ 4 r)\fluororrethvl)phenvll 1,3,5-triazin-2-vl)am

t
no)-N-{[4- (trifl onet 3 i di n@I | met hvi | cvel ohexanecar boxani de
CF3 MeO OH
acid

Example 11 was prepared using the general procedure described above in

Example 2 substituting Intermediate 9 for Intermediate 1 and 3-(dihydroxyboranyl)benzoic
acid for phenylboronic acid. MS (ES+): m/e 559.0 [M + H]".

10 Example 12
cis-4-({4-(methylamino)-6-[4-(trifluoromethy)phenvyl]-1,3,5-triazin-2-yl}amino)-N-{[4-

(methyloxy)-2-(trifluoromethyl)phenylimethyl}cyclohexanecarboxamide

CF, O HN”

isgaols:
CF,

15 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]™.

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

(trifluoromethyDphenylimethyllcyclohexanecarboxamide

re

CF, 0 HN
H L
Me0/©/\ NJ\N | =N
H =
25 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 16 was prepared using the general procedure described above in
Exanpl e 2 substituting Internediate 11 for Internediate 1 and [4-
(trifluorwoebiwisdshenyl ] boronic acid for phenyl boroni ¢ &CTAIS2MB8/0(BS-): nl e
534.0 [M+ Ht. Exanple 17

Ci s-4-{14-(nmethyl am no)-6-(3-Pvridinvl)-1,3,5-triazin-2-vlilam nol-N-{14-(tr
i fluoronethvl)-3- Pvridinvllnethvl}cvcl ohexanecar boxam de Exanpl e 13 was
prepared using the general procedure described above in Exanple 1
substituti pdahpeqynedi ate 11 for Internediate 1. M5 (ES+): me 487.0 [M +
Hr. Exanple 18 ,

Ci s- 4- (14- sy YN Q-0117 A SIRICANAE 1k B rANIBOXASI2Y i n- 2- v1} am
no) - N- 114- (nhdthyiddyper omet hv1) - 3- ovri di nvl | et hyl | nl ohexanecar boxani de

Exanpl e. 18 S pr red Hsi t he general procedure descri bed above in
Exanpl ¢° 2 & ¢ £ BRI R ermediate 1 and [4-

(et hyl sul fonyl ) phenyl | boroni c.aci dfor pheyl boronic acid. M5 (ES+): nfe

564.0 [M+ Ht 10 Exanple 19 ’ A
344-{[ ci s- 44{ 1( 2- chl or o- 4- cyﬁvl t {1
0}-6- (nethylanino)-1 3 5aeofaZt n-2-v 708 C
19 was prepared using the general procedd?e de ed above in Exanple 2
substituting Internediate 10 for Internediate 1 amfd>3-

(di hydr oxybor anyl ) benzoi c acid for phenyl boronic acid. M5 (ES -): me 520.2
[M+ H.

4-imethyvlamin@-6+[4-(metbyls ulionyhehervil- O-Ariazing2-yllamiro

m no} car bonvl ) cycl ohexvl |l am n
{d 15 Exanpl e

Example 12 was prepared using the general procedure described above in
Example 2 substituting Intermediate 9 for Intermediate 1 and [4-
10  (methylsulfonyl)phenyllboronic acid for phenylboronic acid. MS (ES+): m/e 593.0 [M +
H".

Example 15
15  3-[4-(methylamino)-6-({cis-4-[({[4-(trifluoromethyl)-3-

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

CF, O ﬁiﬁ
B NKO\ PP
H
N/ ” N/)\©/U\OH

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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20 Exanple 20
ci s-N-1(2-chl oro-4-cvanonhenvl) net hv1l-4-{[ 4- (nmet hvl am no)-6-(3-ovridi nvl) -
1, 3, 5-t riv@i2ne9A494s71 am nol cycl ohexanecar boxan de 25 BXRs@sa®sna s
prepared using the general procedure described above in Exanple 1
substituting Internediate 10 for Internediate 1. M5 (ESt): me 477.0 [M +

. 47 Exanple 21
ci s-4- ({ 4- Fxamplgdboxvet hyl | am nol - 6-net hyl -1. 3, 5-tri azin-2-yl |l am no)-N-f[ 2-

5(trifl uor ggmt iy imdiemihd) ekl SYSLARSHBRACAS BAXBIH-AonamikbyMu NN A T N
Step 1: cis$ (4-chl oro-6-nmet hy1- S5-triazin-2-yI)yam nol - N-{12-
10(trifl UOMMMMMMWOXM de N NI

CF 0 HN™

’ A
x N N™SN
SEACE RSN
CF

Example 16 was prepared using the general procedure described above in
Example 2 substituting Intermediate 11 for Intermediate 1 and [4-
(trifluoromethyl)phenyl]boronic acid for phenylboronic acid. MS (ES+): m/e 534.0 [M +
HI".
10
Example 17
cis-4-{[4-(methylamino)-6-(3-pyridinyl)-1.3,5-triazin-2-yllamino}-N-{[4-(triflucromethyl)-3-

pyridinyllmethyl}cyclohexanecarboxamide

CF, O H)N\

S N NN

® LA,
|/

15
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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N To a solution of cis-4-amno-N-{[2-(trifluoronethyl)phenyl]nethyl)
15cycl ohexanecar boxam de (90 ng. 0.30 mmol. 1.0 equiv) in acetonitrile (12
m) at rosomermgersature, Intermediate 13 (49 ng, 0.30 mrolr;usteod/oexui v) and
di i sopropyl et hylam ne (D EA, 35 ngs, 0.30 mmmol, 1.0 equiv) were added. The
reaction was stirred for 3 h at roomtenperature. The solvent was renoved
under reduced pressure, and the residue was purified on silica gel using
25% et hyl BsampledBpetrol eum ether to afford 100 ngs of a 20yel |l ow solid
(78% yi el d}js-alNB- (et amifd)&s- [42§eﬂavIEMo'hvl')ﬂhenvﬂst 8 B-tdazin-2- vl}ammo) N-{[4-

Ci s-4-(T4-TI2-hydr oxvet hvham nol -6-nmet hvl-1,3, 5-Tr1azin-2-vIfam no)-N 1] 2-
(trlfluoro"~“‘f iyrdpyridisyinethyiicxslollexangoarboxamide ni de NOH NN ¢ N Ni
SA m xture of cis-4-[(4-chloro-6-methyl-1, 3-5-triazin-2-Aan no]-N1[2-
(trifluoronethyl)phenyl]mnmeth E cy Iohexaquarboxanlde (70 mgs, 0.16 mol,
1.0 equiv), 2-am noet hanol ng§ 'J”S |, 1.5 equiv), and potassium
carbonate (34 ngs, 0.25 moi“1l equ »,)r onitrile (3 mM) was heated
to reflux for 16 h. The solvent was rentved u S,,t)educed pressure, and the
resi due was extracted with CH2A 2 and washed 10 yith water. The organic

| ayer was dried over sodiumsul fate and concentrated. The residue was
purifie®d via reverse-phase HPLC purification to afford the title conpound.

M5 (ES+): me 453mid 14 Wa%repzﬁé@ﬂi?rhg?thg%eneral procedure described above in
15ci s- 4{ F4-net hv 4-met hvl - 1- pi perazi nvl)-1, 3, 5-triazin-2-vfiamno)-N{]

S i T QERaTAE R MbsUitERg INrBeioel By BRERAE ABa Kan 1o

(methylsulfonyl)phenyllboronic acid for phenylboronic acid. MS (ES+): m/e 564.0 [M +

H]™.
10
Example 19
3-[4-{[cis-4-({[(2-chloro-4-cyanophenyl)methyllamino}carbonyl)cyclohexyllaminol-6-
(methylamino)-1,3,5-triazin-2-yl]benzoic acid
Cl 0 HN
logacR s 98
Nig OH
15

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]".

20 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 Jk(j‘NJ\N/ SN
H Z

25 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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C) NNN 20Exanple 22 was prepared using the general procedure described

above in Exanple 21 substituting N-nethyl pi perazine for 2-am noethanol in

Step 2. MBOCE®#M915SM e 492.4 [M+ H . Exanple 23 PCT/US2008/079517

ci s-4-({4-nethyl -6-[(ohenvl net hyl 1am nol -1, 3, 5-tri azi n-2-vl1}am no)-N{[ 2-

(trifluoronethyl)ihenvll methyl}cycl ohexanecar boxam de NON N N N

Exanpl e 23 was prepared using the general procedure described above in

Exanpl e 21 substituting benzyl am ne for 2-am noethanol in Step 2. M5 (ES+):

me 499.3 [M+ H *. Exanple 24

Cis-4-[(4-nmethyl-6-{[2-(rnethyl oxv)ethyl 1am no}-1, 3, 5-tri azi n-2-vnam nol - N-

412- (trifFsypRIigednyl ) ohenvl | net hvl i cycl ohexanecar boxani de
cis-4-({4-[(2-hydroxyethyl)amino]-6-methyl-1.3.5-triazin-2-yl}amino)-N-{[2-

5 (trifluoromethylphenyllmethyllcyclohexanecarboxamide
CF, HNS O

spae¥s

NJ%N)\

Step 1: cis-4-[(4-chloro-6-methyl-1,3.5-triazin-2-y)amino]-N-{[2-

10 (trifluoromethyphenylimethyl} cyclohexanecarboxamide

CF, cl
0L
S

To a solution of cis-4-amino-N-{[2-(trifluoromethyl)phenyllmethyl}

15  cyclohexanecarboxamide (90 mg, 0.30 mmol, 1.0 equiv) in acetonitrile (12 ml) at room
temperature, Intermediate 13 (49 mg, 0.30 mmol, 1.0 equiv) and diisopropylethylamine
(DIEA, 35 mgs, 0.30 mmol, 1.0 equiv) were added. The reaction was stirred for 3 h at
room temperature. 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

20  yellow solid (78% vyield). MS (ES+): m/e 428.1 [M + H]".
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HNNN NN Exanple 24 was prepared using the general procedure described
above in Exanple 21 substituting 2-(nethyl oxy)ethanam ne for 2-am noet hanol
in Step 2WONBIYESSY: me 467.3 [M+ H. 20 Exanple 25 PCT/US2008/079517
cis-4-f[4-(dinmethylam no)-6-nmethvl-1,3,5-triazin-2-yllamnol-N{12-
(trifluoronethyl)phenvll met hyl } cycl ohexanecar boxam de 25 NN N N
Exanpl e 25 was prepared using the general procedure described above in
Exanpl e 21StepRses{dighirgyethylamipels-nethyid hodriegathdigalindIhN-E-ep 2. MS
(ESt) 1 edibromndiNihddyimeth egaBhékar&arboxamide _

Ci s-4-{14-methvl-6-(I-oroerirdinvl)-1I, 3, 5-trrazin-2-yllam no}-N 412-
(trifluoronethvl)ohenvll nethvlgrgycl ® exanecanbox 3 de 10Exanpl e 26 was
prepared using the general prgcedue cr 'Nbé% above in Exanple 21
substituting piperidine for @ I neet |)J\\njét ep 2. MS (ES+): me 477.3
[M+ Exanple 27 N° N

5 A mixture of cis-4-[(4-chloro-6-methyl-1,3,5-triazin-2-yl)amino]-N-{[2-
(trifluoromethyl)phenyllmethyl} cyclohexanecarboxamide (70 mgs, 0.16 mmol, 1.0 equiv),
2-aminoethanol (15 mgs, 0.25 mmol, 1.5 equiv), and potassium carbonate (34 mgs, 0.25
mmol, 1.0 equiv) in acetonitrile (3 ml) was heated to reflux for 16 h. The solvent was
removed under reduced pressure, and the residue was extracted with CH,Cl; and washed

10  with water. The organic layer was dried over sodium sulfate and concentrated. The
residue was purified via reverse-phase HPLC purification to afford the title compound.
MS (ES+): m/e 453.3 [M + HJ".

Example 22
15 cis-4-{[4-methyl-8-(4-methyl-1-piperazinyl)-1.3.5-triazin-2-yllamino}-N-{[2-

(trifluoromethyDphenylimethyl}cyclohexanecarboxamide

I
N

(J

CF, N
e aoNe]
H N

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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15ci s-44(4-am no-6-nmethvl-1, 3,5-triazin-2-vpam nol - N 112-

(trifluoronethvl)ijhenvll nethvllcycl ohexanecar boxam de Exanple 27 was

pr epar ed wei2n@/mbs7gener al procedure descri bed above i nPROESa08I09521

substituting amonia for 2-arninoethanol in step 2. M5 (ES+): rn/e 409.3 [M

+ H . Exanple 28

N- 112, 4-di chl or oohenvl | net hvl 1- 3-{14- net hyl - 6- (net hvl am no) -1, 3, 5-triazin-2

- 25vl | anmi R&yroplel28hexanecar boxam de Step 1

4-chl oro- NC,§4 \ hne AL hi go.a sol ution of

was added a
MOIOBIFE : ' Utz Ak in water. The m xture

was cooled to 0 C and the pH was adj usted to 9-10 with 1 M NaOH The pH

was maintained at 9-10 for 0.5 h. The reaction progress was nonitored by

LCM5, and the m xture was 10uged inQthe nem)Nys wi t hout workup. Step 2:
%/5 na ,L,I

34[ 4- met hy1- 6- ( et hyl am no) - A nol cycl ohexanecar boxyl i c
acid HO HN NN N

N
5 H
Example 23 was prepared using the general procedure described above in
Example 21 substituting benzylamine for 2-aminoethanol in Step 2. MS (ES+): m/e 499.3
M+ H]".
10
Example 24
cis-4-[(4-methyl-6-{[2-(methyloxy)ethyllamino}-1,3,5-triazin-2-y)amino]-N-{[2-
(trifluoromethyl)phenyl]methyl}cyclohexanecarboxamide
CF3 Fﬁ\l\/\/O\
N N®
N )\
15

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]".

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

(trifluoromethyphenylimethyllcyclohexanecarboxamide

CF, N7
@Aj\(l gl

25
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15 To a m xture of 4-chloro-N6-dinethyl-1,3,5-triazin-2-amne (485 ny,
3.07 mmol ) was added 3-am nocycl ohexanecarboxylic acid (527 ng, 3.68 muol)
at 0 C. TWe 20xmerse was allowed to warmto rt. The pH wasTrs2evsarsed
between 9 and 10 for 3h. The m xture was concentrated and the product was
purified by HPLC to afford 0.6 g (2.26 muvol, 74%yield) 20of the desired
product as a white solid. M5 (ES+): me 266.2 [M+ Ht. Step 3:

ci s-N-1( 2, 4- di clhresmip?fensd draearty agingthe pangraltnigeedere(deperipptl aboved) - 1, 3, 5-tri az
in-2- yll aﬁkaﬂhgwg%ﬁmmﬁq@!mmmed@rz ardmosthandN std@2 av@QqERt): Ak Of

3-1[ 4- et hy] - rret hyI anmno)-1,3,5-triazin-2- Aam no}cycl ohexanecar boxyl i c
acid (100 mml) was added [(2,4- 52 dichl orophenyOnet hyl am ne (82
ng, 0.47 rrm)l) DI\/AP (10 ng, 0.08 mmol) and EDCI (108 ng, 0.56 mmol). The
mxture vvaE Stlll‘l‘ d at roomtenperature for 4h. The m xture was filtered
and the’ fi FX3pE 2 oncentrated. The crude product was purified by HPLC to
provi de 55cie¥ d RGN fyiaz & 2dl material as a single
maj or racepj i 0[M+ Ht. Alternatively
Exanpl e 28 iffuo Qr\ ﬁé?] Ig 2 cam&arﬁ%ét hod: St ep 13- (([(1

1- di net hvl et hyl )oxvlcar bonvllam no)cycl ohexaﬁ@ﬁar boxvlic acid

CF

, o N
sgacle
e

10 Example 26 was prepared using the general procedure described above in
Example 21 substituting piperidine for 2-aminoethanol in Step 2. MS (ES+): m/e 477.3 [M
+ HJ".

Example 27
15 cis-4-[(4-amino-6-methyl-1.3.5-triazin-2-y)amino]-N-{[2-

(trifluoromethyDphenylimethyllcyclohexanecarboxamide

CF o NH,

3 N NJ\N
@AJ\O\ L

Example 27 was prepared using the general procedure described above in
20 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-

25  yllamino}cyclohexanecarboxamide
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10 HO To a suspension of 3-am nocycl ohexanecarboxylic acid (109, 69.8
nmmol) in 1,4- Dioxane (100.0 nL) was added 1N NaOH (41.9 m, 105 mmol).
After stiwoi2ng/f4ors710 m nutes, the m xture turned to a ecears2@siordsion and
bis(1, 1-di methyl ethyl) dicarbonate 15(21.08 m, 91 nmol) was added to the
reaction. The reaction was stirred at roomtenperature overnight. The
resulting solids were vacuumfiltered and then redissolved in water (150
m.). The agieediud-chigioliibdimeliy-TahotiiaziniddamninepH 4) with 3N HCl, and then
extracted (2 x100 nmL) with DCM The organics were dried over Na2SO4 and
evacuated to yield the title conpound as a white powder (17.0 g, 100% . 20
Step 2. 3-am no-N-[ (2, 4-dichl orophenvl) net hyl ] cycl ohexanecar boxam de C
NH, 25To a sol ution of HNT

3-({[ (1, 1-di et hyl et hypoxy] car bonyl } am no) cycl ohexanecar boxylic acid (10.0
g, 41.1 mol) in DVF (200 nL) was addﬁfj’;@gl\EA (10.77 m., 61.7 nmol),

fol |l owed by 2, 4-di chl or obenzyl am ne (-5 m., 41.1 nmol) and BOP (18.18 g,
41.1 mmol ). The reaction was stirred overnight at room tenperature.

Sat urat®d NaHCO3 (300 nmlL) was added to the reaction which affected a white

P_r Ieci pi g ate to 1;@5 %I%fdn&if |n1&mahigt¢é1@_s(5oc8@$,?opmﬁfbgmi @agm/m@@(mguavms
I1tereaq, e A t o a re Ol | .wer.e spe e in DCM
(50 ) - andoden geholironot R S Teyamine g tom Fnie e, T5ERBIVE vashe
reaction vva_snlezﬂoIOé?d, dral t0€pH basiafijusidd o $-10 Gith NACNE©H. phk B, waamdhiithieed
extract ed W é—% for 0.5 h. The reaction progress was monitored by LCMS, and the mixture was

10  used in the next step without workup.

Step 2: 3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-yllaminol}cyclohexanecarboxylic acid

H/

N
HO7\):)\ )Nl\)zN\
N™ "N
o H
15
To a mixture of 4-chloro-N-6-dimethyl-1,3,5-triazin-2-amine (485 mg, 3.07 mmol) was
added 3-aminocyclohexanecarboxylic acid (527 mg, 3.68 mmol) at 0 °C. The mixture was
allowed to warm to rt. The pH was maintained between 9 and 10 for 3h. The mixture was

concentrated and the product was purified by HPLC to afford 0.6 g (2.26 mmol, 74% yield)
20  of the desired product as a white solid. MS (ES+): m/e 266.2 [M + H]J".

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

vllaminolcyclohexanecarboxamide

25 Cl (e}

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



53 DCM (3x100 nlL). The organics were dried (Na2SO4) and evacuated to afford
Internediate 14 (6.2 g, 50% as a white solid. M5 (ES+): nmle 301.0 [M.

Stec) 3: WO 2009/049157 PCT/US2008/079517
ci s-N-1(2, 4-di chl orophenvl ) net hv11-3-{[ 4- net hyl-6- (et hvlam no)-1, 3,5-tri az
i n-2- 5vfiam nol cycl ohexanecar boxam de To a m xture of

3-anino-N—L(2,4-dichIoro henyl ) met hyl ] cycl ohexanecar boxam de (5.00 g, 16.60
mol ) i n TeichlaeperyhuetnlammEs2 (2 P-4fnmelh HMARIEE My 0S8 menaelbare BEI2. 72 109,

16. 60 mol )18 AEH. 5@%@@ NMhe riRureovd8 Ritrkd ‘éﬁ%o%@&ﬂp@éﬁgﬁﬂoﬂﬂpw&ﬁxtu;@he

reaction was stirred erature for m nut es, whi_ch poi nt
LCVS showe¥at Hierefeandy t@%f'lfrﬁtﬁép?@gﬁ%@% Thegtde ?ngWWQﬁPWg'e(j 11?‘1 HEL{to 83 ol )

Waci/s adﬁed provitBes h@dohB(Minol\r/]ﬁmEljieMlﬁ@f Otlrlfke@ésgéd hﬁteﬁﬁl@s@ﬂ:ﬂn@é n&joR FhcOMRY Ni ghtOI
L showed conver si t i roduct. The reaction was evacuate
and thei ggﬁﬂﬁwgpgd @%‘%@Qt@%?ggﬁh&P?Tgo nL). The 15solids were filtered
and dried to afford the freebase as a white solid. The solids were

di ssol ved HPLC purification
fo afford LRerHRp '%‘ES%WE@&%&@@%?@ *%%%ﬂhaé‘%!&?ﬁﬂé fﬁﬁ‘ﬂ?@l solid  The

relative s a8 #idi1sdimothgethylioxyiearbeny iagiieqy clahs o be cis by 2D
NVR. MS (ES+): nie 423.0 [M+ Ht 20 Exanple 29
cis-3-{14-nethvl-6-(methylam no)-1 3 5-triazin-2-vllamnol-N{12-

(trifluoronethvl)phenvll methylicvcl aqﬁfa boxam de HNNNA..."1 N
oy AT AS
H

10 0

To a suspension of 3-aminocyclohexanecarboxylic acid (10 g, 69.8 mmol) in 1,4-
Dioxane (100.0 mL) was added 1N NaOH (41.9 ml, 105 mmol). After stirring for 10
minutes, the mixture turned to a clear solution and bis(1,1-dimethylethyl) dicarbonate
15  (21.08 ml, 91 mmol) was added to the reaction. The reaction was stirred at room
temperature overnight. The resulting solids were vacuum filtered and 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%).

20
Step 2: 3-amino-N-[(2.4-dichlorophenyl)methyllcyclohexanecarboxamide
cl
N
NH,
Cl o]
25 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.
30 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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25Exanpl e 29 was prepared using the general procedure described above in
Exanpl e 28 substituting 1[2-(trifl uoronethyl)phenyl]net hanam ne for [(2, 4-
di chl or opvergédyaaetshyl am ne in Step 3. M5 (ES+): nile 423pCT[UsReosidf4517 Exanpl e
30 cis-3-{14-net hvl-6-(nmethvlam no)-1, 3,5-triazin-2-vllamnol-N({2-
f(trifluoromethvl)oxvlohenvl}nethvl)cvcl ohexanecar boxam de 5 Exanple 30
was prepared using the general procedure described above in Exanple 28
substituti HQML(%@%[F(”E r i Feursgasvastiyp anad] (Pt precevaguried eafiper [ (2. 4-
ilbgzl or thﬁmwhba\‘%hw (b.219 B®%) & PWEIR sHlid MAS(EEH) midb® '@l [M + Hr.

anpl e
cis-N-1[4-chloro-2-(trifluoronethvl)phenvl]nethyll-3-(14-nethvl-6-(nethvl am
i no) - 1. 3, 5Stebrat agiNa{R4-YidAlaidpbbroy)fletipBRJRAsaeth PBX@mtiRimino)-11bExRApIe 31 was
prepare uq'n Oge eQF%a” rocegure descri bed above in Exanple 28
substit tiﬁgm%%QQ@Hﬁ%46¥%i%§$ﬁwfuoronethyI)phenyl]nethananine for [(2,4-
di chl or ophenyOnet hyl am ne in Step 3. M5 (ES+)yy-me 457.3 [M + Exanple 32

20(ci s)-N-({2-chl oro-4-f(met hyl skl fonvl )agi nollghenvl | met hv11- 3-ff4-met hvl -
-(met hvl ani no)- 1, 3,5-triazin- 2I ak’p vcj“\oh/’é(anecar boxami de
N

H

To a mixture of 3-amino-N-[(2,4-dichlorophenyl)methyl]cyclohexanecarboxamide
(5.00 g, 16.60 mmol) in Tetrahydrofuran (THF) (207 mL) was added Intermediate 13 (2.72
10 g, 16.60 mmol). DIEA (3.62 ml, 20.75 mmol) was then added dropwise. The reaction
was stirred at room temperature for 30 minutes, at which point LCMS showed the desired
intermediate. Next, methylamine (41.5 ml, 83 mmol) was added to the reaction, which
was heated to 45°C and stirred overnight. LCMS showed conversion to the desired
product. The reaction was evacuated and then granulated in acetonitrile (100 mL). The
15  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]™.

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

(trifluoromethylphenyllmethylicyclohexanecarboxamide

HN”

H jng
N N N’L\
CF, O H
25 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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Exanpl e 32 was prepared using the general procedure described above in
25Exanpl e 28 substituting Internediate 3 for
[ (2, 4- di chDenephersyOnet hyl am ne in Step 3. M5 (ES+): nl eCZRR2@8[054517 HI .

Exanmpl e 33
(cis)-N412-chl oro-4- (di net hvl am no) ohenvi | net hv11- 34[ 4- et hvl - 6- (et hvi am n
0)-1,3,5- 5triazin-2-vi]am nol cycl ohexanecar boxam de Exanpl e

33 was prepurepleddi ng the general procedure described above in Exanple 28
substituti ag-sl{mtrﬁétﬂﬁcb @Aewe i)- 1[i@¢rﬁzmtzcwaﬂfrﬂme<woﬁet hylJanmine in Step 3.
10M5 (ES+): EXa

(cis)-N-R2 et ' Xae X -6- (et hvl am no) -1, 3, 5-t
riazin-2- vi I am nol cvcl ohexanecar boxam de Exanpl e 34 was
prepared using the general procedure descri be/Q above in Exanple 28
substituting Internediate 6 f (ZH;l-(@ELg‘IomenyOmt hyliam ne in Step 3.
M5 (ESt+): me 366.0 [M + Exarrp

(cis)-N-{12-chloro-4-(1Htetrazotr,5- onphen¥i | met hyl | - 3- 1] 4- net hyl - 6- (et hvl
am no) - g 3,5- triazin-2-vl]am nol cvcl ohexanecar boxani de

Example 30 was prepared using the general procedure described above in
Example 28 substituting 1-{2-[(trifluoromethyl)oxy]phenyl}methanamine for [(2,4-
dichlorophenyl)methyllamine in Step 3. MS (ES+): m/e 439.1 [M + HJ".

10  Example 31
cis-N-{[4-chloro-2-(trifluoromethyl)phenvllmethyl}-3-{[4-methy!-6-(methylamino)-1.3.5-

triazin-2-yllamino}cyclohexanecarboxamide

H/

N
Cl y NI SN
N N N/)\

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

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

1,3.5-triazin-2-yllamino}cyclohexanecarboxamide

H HN”
Os N NJ§N
N H I

ol N A A
H

Cl @)

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



HN 4\I"N N, NANC Exanpl e 35 was prepared using the general
procedure described above in Exanple 28 substituting Internediate 14 for

[ (2, 4- di chDenephersyOnet hyl Jamine in Step 3. M5 (ES+): mPeTABZoog/ofMu# H . 5
Exanmpl e 36

(cis)-3-{14-nmethyl -6-(methylam no)-1, 3,5-triazin-2-vllamno}-N{13-(trifluo
romet hyl )-4- PVridinvllnmethvl}cycl ohexanecar boxam de 10Exanpl e 36 was
prepared using the general procedure described above in Exanple 28
substituting Internediate 7 for [(2,4-dichlorophenyOrethyliamne in Step 3.
M5 (ES+): nmie 424.0 [M + 15 Exanple 37

(ci s) - 3- { 1Bxqmplei3dor ophenvl) - 6- (met hvl ami no) - 1, 3, 5-tri azi n-2-vfl ami nol - N-f f
2- (trifl ugispmerhwigroletmdtieinivd bleanol DEENRBLE RidIox8HIndRyIadiho)-1 BNl e 37
was prepared using the general porocedure described above in

iazin- ohexanecarboxam
| HN”
_N ] NJ§N
|
§ HJ\N/)\

Example 33 was prepared using the general procedure described above in
Example 28 substituting Intermediate 4 for [(2,4-dichlorophenyl)methyllamine in Step 3.
10  MS (ES+): m/e 432.0 [M + HJ".

Example 34
(cis)=-N-[(2-chloro-4-cyanophenyl)methyl]-3-{[4-methyl-6-(methylamino)-1.3.5-triazin-2-

yllaminolcyclohexanecarboxamide

15 Cl o

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\phenyl]methyl}-3-{[4-methyl-6-(methylamino)-1,3.5-
triazin-2-yllJaminolcyclohexanecarboxamide
N-N HN"
N.N | Q
N N
H H -
PO H
o5 Cl 0 H
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25Exampl e 2 substituting Internediate 15 for Internediate 1 and

2-fl uorophenyl boronic acid for phenyl boronic acid. M5 (ESt): nmle 503.0 [M +

H . Exampbeo®®49157 PCT/US2008/079517

(cis1-3414-(4-fluorophenvl)-6-(nethylamno)-1,3,5-triazin-2-vilamnol-N-f

[2- (trifluoronethyl)ihenvllnethylicyclohexanecarboxam de 5

Exanpl e 38 was prepared using the general procedure described above in

Exanpl e 2 substpPtampiandp var rrepaseld asieg ths gpesrallniecedniedicasrived abowg in

ﬁu fl u%ophe%&&wQutssn@ﬁm%mte%em@nxlr&cy(rzcw.w@fsbrcénylwetﬁﬁﬁmne.mseep&{)B 0[M+
* ClS)-3-

cvanoohenv?f‘f'sdE?i’i’efﬂ"u‘?/f"sa7 %)L ;3,5-triazin-2-vflam nol - N4[ 2-

(trifluoromnet hyI ) rhenvl | net hyI i cvcl ohexanecar boxam de 15 CN

Exanpl €; 39_wa Risgpar ed using the general procedure described above in

Exanpl €° 2 Eﬁﬂg? Stlng Intermediate 15 for Intermediate 1 and

4- cyanophemd)BdHemetbyldefbtivi (S-barioti-w]aadiol S

H 20 Exanpl.&:4

(ci 9)- 44129%5@%%&#% 5-tri azi n-2-yl | ani no}- i1 2-

25(trifluoromethyl)ijhenvilnmethylicycl ohexanmq:ar boxam de

s O,

10 Example 36 was prepared using the general procedure described above in

4-510.0 [M +

Example 28 substituting Intermediate 7 for [(2,4-dichlorophenyl)methyllamine in Step 3.
MS (ES+): m/e 424.0 [M + H]".

15
Example 37
(cis)-3-{[4-(2-flucrophenyl)-6-(methylamino)-1,3,5-triazin-2-ylJamino}-N-{[2-
(trifluoromethyl)phenyllmethyl}cyclohexanecarboxamide

HN”
SUBSRES
)
20 CF, (@)

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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CFOHN Exanpl e 40 was prepared using the general procedure

descri bed above in Exanple 28 substituting cis-4-am nocycl ohexanecarboxylic
acid for 80 2am/mrsycl ohexanecarboxylic acid in Step 2 amdT/US2008/079517
1-[2-(trifluoromet hyl)phenyl ] met hanam ne 5f or

[ (2, 4-di chl orophenyl )nethyl]amne in Step 3. M5 (ES-'-): me 423.1 [M+ H].
Exanpl e 41 cis-4{14-nmethvl-6-(nethvlamno)-1,3,5-triazin-2-vllamnol-N(42-
fltrifluorBrample3Boxyl phenvl | met hvQcvcel ohexanecar boxani de 10

Exanpl e 41(yqs {m@mas@ghaﬁ/l)@qwreh@la%ﬂﬁﬂaﬁs9.%gﬁ@dma%.n@¢mrztbed above in
Exanpl e 28 substifuting crs-4- anlnocyclohexanecarboxyllc acid for 3-

15am nocyc teflueromethybphenylin lleyeclghexanegarhoxamide 1-{ 2-
[(trlfluoronethypoxy]phenylInethananlne for

[ (2, 4-di chl orophenyOnet hyl Jam ne in Step 3 NB (ESt): me 439.1 [M+ H|

20 Exanple 42

ci s-N-1(2. 4-di chl or oehenvQ 11-4- mgteyl - 6- (et hvl am no) - 1. 3, 5-tri azi
n-2- vll am nol cvcl ohexaneca a ﬁpﬁfjﬁ%i@l Exanpl e 42 was
prepared using the general procedu e desgrihed jove in Exanple 28
substitgting cis-4-am nocyclo exangcarboxyllc €1 0 for 3-

am nocycl ohexanecarboxylic acid in Step 2. M (ES- -): me 423.0 [M+ H].

Example 38 was prepared using the general procedure described above in
Example 2 substituting Intermediate 15 for Intermediate 1 and 4-fluorophenylboronic acid
for phenylboronic acid. MS (ES+): m/e 503.0 [M + H]".
10
Example 39
(cis)-3-{[4-(4- cyanophenyl)-6-(methylamino)-1,3,5-triazin-2-ylJamino}-N-{[2-

(trifluoromethylphenyllmethylicyclohexanecarboxamide

HN”

H N™=N
H
CF
3 © CN

Example 39 was prepared using the general procedure described above in

15

Example 2 substituting Intermediate 15 for Intermediate 1 and 4-cyanophenylboronic acid
for phenylboronic acid. MS (ES+): m/e 510.0 [M + H]".
20

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

25  (trifluoromethyDphenyllmethyllcyclohexanecarboxamide

CF o) HN

sgacly
e

58



30 Exanpl e 43
cis-N4[4-chloro-2-(trifluoronethvl)phenvllnethvll-4-{[4-nmethvl-6-(nethvlam
no) - 1. 3, SWORpew@eisn- 2- vl ] am nol cycl ohexanecar boxam de PCT/US2008/078Btanpl e 43
was prepared using the general procedure described above in Exanple 28
substituting cis-4-am nocycl ohexanecarboxylic acid for 3-

10am nocycl ohexanecarboxylic acid in Step 2 and 1-[4-chl oro-2-
(trifluoromethyl)phenyl]methanam ne for [(2,4-dichlorophenyOnet hyllam ne in

Step 3. M5 ( ES"'I%xarr\'Hee404\5§s @feﬁ%d’ué"ﬂl the b@nnﬁél%‘me@ur@%escrlbed above in
cis-4-{14- %Wé 'grret vamnp{/ﬂﬁc 5-triazin-2-yllam ndEN- ({2-

20f (t r| f1 ub¥ %ﬂ% figfinhesita M%}‘i*)eéwca'f?@&yé'ﬁée@ﬂ‘%&am de  HN NN N'4"
Exanpl e 44ammstoa§wn@daru§xyngadmm geneaad 1{0-@rRdihrteptanyesthatoves i n

25am nobycl D herael BB Ao e 3 T BRI P e h a3t T

ktrifl uoronet hypthi ol phenyl | met hanam ne for
[ (2, 4-di cht%,gﬂgqqyl )nmethyl]Jamine in Step 3. M5 (ES+): me 455.0 [M+ HI.
30

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

[(trifluoromethyloxy]phenylimethyl)cyclohexanecarboxamide

10

OCF o) HN™

3 N NJ\N
@AHJ\O\NJ\\NJ\
H

Example 41 was prepared using the general procedure described above in
Example 28 substituting cis-4-aminocyclohexanecarboxylic acid for 3-
15  aminogyclohexanecarboxylic acid in Step 2 and 1-{2-
[(trifluoromethyl)oxy]phenylimethanamine for [(2,4-dichlorophenyl)methyllamine in Step 3.
MS (ES+): m/e 439.1 [M + H]".

20
Example 42
cis-N-[(2.4-dichlorophenyl)methyl]-4-{[4-methyl-6-(methylamino)-1.3,5-triazin-2-
yllamino}cyclohexanecarboxamide
cl o} H)N\/
cl N” N
25 H
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]".
30

59



Exanpl e 45

trans-4- ([ 4-nmet hyl -6-(nmet hvlam no)-1,3,5-triazin-2-vllamnol-N(12-

(trifl uorwoenéwdsdrsienvl | met hvl | cycl ohexanecar boxam de  PBET/US2008/0795Exanpl e
44 was prepared using the general procedure described above in Exanple 28
substituting trans-4-am nocycl ohexanecarboxylic acid for 3-

am nocycl ohexanecarboxylic acid in Step 2 and
1-[2-(trifluoronethyl)phenyl]methanam ne for

[ (2, 4-di chl orophenyOrethyl Jam ne in Step 3. M5 (ES+): mle 423.1 [M+ H . 10
Exanpl e 46

trans- 4- ([ BX3BRI8YS- 6- (net hyl ani no) -1, 3, 5-tri azi n- 2- vl | ani nol - N- ({ 2-

15f (tri fl ups-onmps-shiélavitrlbediethyBiHav hvath e HaRRaa-boxenyiaeino OCB,50HN N 11.

Exanpl e, 46, was pr.epared using the general procedure described above in
Exanpl e 284%#9@@%—@%8-—%%&?@8y0| ohexanecar boxylic acid for 3-
20am nocycl ohexanecar boxylic acigtk in gtep 2 agg 1-{2-

[ (trifluoronethypoxy] phenyl | met hahauqi

or
[ (2, 4-di chl or ophenyOret hyi | ani n S{%@\ ﬁ@ﬁ\E&): me 439.1 [M+ H . 25
N N

Exanpl e 47 Cl
trans-N- 112, 4-di chl or ophenvl ) net hv1l-4-{14- et hyl - 6- (met hvl am no) -1, 3, 5-tri
azi n-2- vll am no}cvcl ohexanecar boxam de Exanpl e 47 was prepared
usi ng the gener@I rleogfdur e descr i.begeabove ubstituting

in anpl e. 2
trans-4-am nocyc)fao exanvé%sa'?rﬁ%a%fl Fe Al &e?eor?l h32ce lrjﬁenr?éé(if@fagﬁé%vaeﬁ%car boxylic
aci d i n St Eparinle REs(BHu)ing ¢i$-d-andRcclfhexanddprboksia api dor 43
trans- Ny { [ 4mmBLRIPelnetd b WHOLSIRIGV 3 phenvd lhiigt byl | - 4-{14- met hvl - 6- (et hvl
am no) -1, 3@ t}&foagi r?%r Hyarr% n&oT.chcq oﬁexazecar onam’ de
(trifluoromethyl)phenylimethanamine for [(2,4-dichlorophenyl)methyllamine in Step 3. MS
(ES+): m/e 457.3 [M + HJ".

156

Example 44
cis-4-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-yllamino}-N-({2-

20 [(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-
25  aminogyclohexanecarboxylic 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]".

30
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10 Exanpl e 48 was prepared using the general procedure described
above in Exanple 12 substituting trans-4-am nocycl ohexanecarboxylic acid
for 3- anmvoaegpal4ptsexanecar boxylic acid in Step 2 and 1- Pa¢Taiskaso7d17
(trifluoromethyl)phenyl]methanam ne for [(2,4-dichlorophenyOrethyllam ne in
Step 3. M5 15(ES+): me 457.3 [M+ Ht Exanple 49

ci s-4-{methyll4- net hyl - 6- (net hyl am no) -1, 3, 5-tri azin-2-vtlam nol - N-{[ 2-
20(tri f 1 uoFwareplewd) phenvl | net hyl | cycl ohexanecar boxami de  Exanpl e 49 was

prepared Uughng- crktenegﬁ/nefuﬁéthmamm@w@% HESED I RERnADRYS- i n Exanpl e 28
substituting Tnterned ate I6 1 3-am nocycl ohexanecar boxylic acid in Step
2 25and 14QL%¥¥¥3¢Qﬂﬁﬂﬁﬁﬁm%ﬂ%% dee for

[ (2, 4- d|chIorophenyl)nethyl]an1aﬁ insStep 3.,M5 (ES+): me 437.1 [M+ 30

Exanmpl e 50 /k
ci s-4- {rrethv114-rrethv|-6-(rret@ﬁﬁo) 3, 5t fi azi n-2-vI | ami no} - N- ({ 2-
f(trifluoronethvl)oxvl ohenvl} vbcyc ey r boxam de 5

Exanpl e 50 was prepared using the general Procedure described above in
Exanpl e5 28 substituting Internediate 16 for 3-aninocyclohexanecarboxylic

acid in Step 2 and 1-{24(trifl uoranet hypox | | met hanam ne for
[ (2, 4-di chl oropﬁ@m% RTEPR R TP @5”%‘%% ép)escr Reeaassin M+ H . 10

Exarrpl e 51Example 28 substituting trans—4 -aminocyclohexanecarboxylic acid for 3-

cis-N-1(2.4-di ¢ roohen d; t no)-1, 3, 5-
triazin-2- am\nfxéyrﬁo?u Cluver %%F%%Cé(%lgrsg 3% J‘¥ i—érlﬂrr%rome hyﬁpr(eny metL ana mlng
for [(2,4- dlchlorophenyl methyllamine in Step 3 MS (ES+): m/e 423.1 [M + HJ".

10

Example 46
trans-4-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-yllaminol-N-({2-

15 [(trifluoromethyloxy]phenylimethyl)cyclohexanecarboxamide

OCF o) HN™

saaole!

Example 46 was prepared using the general procedure described above in
Example 28 substituting trans-4-aminocyclohexanecarboxylic acid for 3-
20  aminogyclohexanecarboxylic 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]".

25 Example 47
trans-N-[(2.4-dichlorophenyl)methyl]-4-{[4-methyl-6-(methylamino)-1,3.5-triazin-2-

yvllaminolcyclohexanecarboxamide

Cl 0 HN

)—z
z -
=2

Cl



Exanpl e 51 was prepared using the general procedure described above in
Exanpl e 28 substituting Internediate 16 for 3-am nocycl ohexanecarboxylic
acid in Svepo®/o04B7(ES+): rde 437.0 [M+ H . 20 Exanpl e P6Z/US2008/079517
cis-N-{[4-chloro-2-(trifluoronmethybohenvl]nethvlT-4-{methvl[4-nethvl-6-(nmet
hvl am no)- 1,3, 5-triazin-2-vllam nol cvcl ohexanecar boxam de 25Exampl e 52
was prepared using the general procedure described above in Exanple 28
substituting Internediate 16 for 3-am nocycl ohexanecarboxylic acid in Step

2 d 144-chl
di gﬂl or ophg %/gwgaﬁﬁ&%ﬁ ﬁ/iyﬁﬁwérgéﬂ@ mﬁgeuér]m@ééan@megﬁ.bgq%bwﬁai HY. Exanpl e

53 5t rans- BXqTRle @%‘ft}?\} uling Frsy-62 'H%?Y\?‘i’h‘ixage‘?r? UEAGLIOC N | ami nol - N-{ 12-
(trifl uor ogminbwcjohpkeiavdrbomtidiadid @SR emManESsay hnx4as.o@ + HIOSt en 1

trans-4:{[ 4- (et hyl am no) - 6- phenvl1-1, 3,5-triazin-2-yllam no}cycl ohexanecarb
oxylic Aci d 15To a m xture of

4- chl or o- hEnmhMyM86 phenyl -1, 3,5-triazin-2-amne (1.0 g, 4.5 mmol) in
CHBON H20 {ncl. 13- lolo- M At dipALR e AR DQEUEL AN ARERARRASHIAS. act d
(973 nys, ©. S0 nnul) e sofution was Tre wtn 1 To maintain a
pH of 9-10tr oY elphe xargigeh The resultlng nlxture was diluted
w th water and flltered to prOV|de th% crude Qn@duct whi ch was purified by

HPLC to afford 300 nmg (20% vyi el " of 2

Cl

10
Example 48 was prepared using the general procedure described above in
Example 12 substituting trans-4-aminocyclohexanecarboxylic acid for 3-
aminocyclohexanecarboxylic acid in Step 2 and 1-[4-chloro-2-
(trifluoromethyl)phenylimethanamine for [(2,4-dichlorophenyl)methyllamine in Step 3. MS
15 (ES+): m/e 457.3 [M + H]".

Example 49
cis-4-{methvl[4-methyl-6-(methylamino)-1,3,5-triazin-2-yllamino}-N-{[2-

20 (trifluoromethyl)phenyllmethylicyclohexanecarboxamide

CF, o HN
Svto
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
25  and 1-[2-(trifluoromethyl)phenyllmethanamine for [(2,4-dichlorophenyl)methyllamine in
Step 3. MS (ES+): m/e 437.1 [M + H]".

30
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20t he desired product. Ms (ESt): rn/e 328.2 [M+ H . Sten 2:

trans-4-{[ 4- (et hyl am no) - 6- phenvl1l-1, 3,5-triazin-2-yllam nol-N{12-

(trifluornsoebiwdsddrshenvl | met hyl i cycl ohexanecar boxanm de PET/US2008/0795TD a

solution of trans-4-{[4-(nethylam no)-6-phenyl-1,3,5-triazin-2-

yl ] am nol cycl ohexanecar boxylic acid (40 ng, 0.12 mmol) was added 142-

(trifluoronethyl)phenyl]methanam ne (22 ng, 0.12 nmol ), EDCl (24 ng, 0.12

mrol ), HOBExgmgle®ds, 0.12 mmol ), and N-net hyl norpholine (13 ng, 0.12 mmol).

The m Xt ur gisVRShSi4-redI- @Fmétﬁvlérﬁiho?p?)B trlaHheZ Wé ghin-uwps removed under

vacuum and the resul t1ng re5|d HPLC to provide 20 ng
triflyorpragthylg: ! -Wée4853[M+H]t 10

Exanpl e 54 ' P

trans- 44[ 4- (et hyl am no) - 6- ohen YUE 1, 3 5- trlagin 2-vilam nol -N-(12-
f(trifluoromethyBoxyl ohenvll| yclo clr boxani de 15 Exanpl e
54 was prepared using the gene pr oces ri bed above in Exanple 53

substituting 1-{2- [(trlfluoronethyhoxy]phehyl}nethananlne for 142-
(trlflugronethypphenyl]nethananlne in Step 2. M5 (ES+): me 501.1 [M+ H].
20 Exanpl e 55

trans- N-[ (2, 4- dexaimnta YbMeswredared hsing tha-general(nieqedyleieserppd ebpieemy1- 1, 3, 5-tr

azin-2- Vi Emhobs ¥MseeXARRFAEAAX 4888 amdiRodgbiohexanecarboxylic acid in Step 2
and 1-{2-[(trifluoromethyl)oxy]phenyl}methanamine for [(2,4-dichlorophenyl)methyllamine
in Step 3. MS (ES+): m/e 453.1 [M + H]".

10
Example 51
cis-N-[(2.4-dichlorophenylimethyl]-4-{methyl[4-methyl-6-(methylamino}-1,3,5-triazin-2-
yllaminolcyclohexanecarboxamide
cl o HN™
cl rr)\\N)\
15

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]".

20 Example 52
cis-N-{[4-chloro-2-(trifluoromethyl)phenyllmethyl}-4-{methyl[4-methyl-6-(methylamino)-

1.3.5-triazin-2-yllamino}cyclohexanecarboxamide

CF HN™

3 (0]
joaaoN el
Cl N N

25 Example 52 was prepared using the general procedure described above in

Example 28 substituting Intermediate 16 for 3-aminocyclohexanecarboxylic acid in Step 2

63



Exanpl e 55 was prepared using the general procedure described above in

Exanpl e 53 substituting [(2.4-dichlorophenyhnethyl]am ne for 1-[2-

(trifluorwoebiwisdshenyl ] mret hananmine in Step 2. M5 ( ESt+) PCRUS200887%511 M +

H] +. Exanpl e 56

trans- NAA-chl oro-2-(trifluoronethyl)ohenvl| nethyll-4-{1.44met hyl am nol - 6- oh

envl-1, 3,5- 5triazin-2-yllam nol cycl ohexanecar boxam de OHN NN Exanpl e 56

was prepar @t Uii-ehdereRdirdesremathyiprhepdimsthengeierford&t-above in Exanpl e 53

substi LUt | gghidiogndrhl)AeMyRmitd hiciélos, U BY PRRIMAIOTRE hapari ne for 1-[2-

10(trifluoronet yppheny met hanam ne in Step 2 (ES"-): me 519.3 [M +

Hr. Exanple 57

ci s-4- {nethx&ﬁﬂeGBEthylanlno) 6- phenyl -1, 3, 5-tri azin-2-yl |l am nol - N-{[ 2-

15(trifluorone | | hyl ky qglne Exanpl e

57 was prepd o R et 4 HE&d above in Exanpl e 53
e B bogamecycl ohexanecar boxylic acid in

20Step 1. %3 (ES+) nie 499 3[M+ Fﬂfr Exanpl e 58

ci s-4-{met hyl14- (et hyl am no) - 6- ohenv1-1, 3,5-triazin-2-yllamnol-N({2-

25far|fluoronethyDoxyIphenvIImE;hvboycIohexmﬁécarboxanlde Exanpl e
58 was prepared using the ge dur scrlbed above in Exanple 53
substituting Internediate 16 tH a nocyclohexanecarboxyllc acid in
Step 1 and 1-{2-[(trifluoronethyl)oxy Nf%nam ne for 1-[2-

10  Step 1: trans-4-{[4-(methylamino)-6-phenyl-1.3,5-triazin-2-ylJamino}cyclohexanecarboxylic

acid

o) HN™

HOJ\O N)\lN
H

15 To a mixture of 4-chloro-N-methyl-6-phenyl-1,3,5-triazin-2-amine (1.0 g, 4.5 mmol)
in CH3;CN:H,O (1:1, 5 mL) was added trans-4-aminocyclohexanecarboxylic acid (973
mgs, 6.80 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

20  the desired product. MS (ES+): m/e 328.2 [M + H]".

Step 2: trans-4-{[4-(methylamino)-6-phenyl-1,3,5-triazin-2-yllJamino}-N-{[2-

(trifluoromethyl)phenyllmethyllcyclohexanecarboxamide

CF o) HN”

saacly

25
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5(trifluoronethyl)phenyl]nethananmine in Step 2. M5 (ES -): me 515.3 [M +
FI]fr. Exanple 59
10ci s- N- IW0.2de9di4ets7 or ophenvOret hyl | - 4- { et hyl [ 4- ( met hy| agirruspec8opdseny| -
5-triazin-2- vllamnol cvcl ohexanecar boxam de Exanpl e 59 was prepared
usi ng the general procedure described above in 15Exanple 53 substituting
Intermediate 16 for trans-4-am nocycl ohexanecarboxylic acid in Step 1 and
[ (2, 4- di chl or ophea§olytnatdh {rasmd-fig (Methylampo)-6-phenyl-1,3,5-triazin-2-
(F It ]rl fl ggr Exw%nmy@a}a@ﬂmn@%rb@@mm (40Mng08R ndmolMpad &R 1pT € 499.0 [M +

: a
cis-N-114- QWIUBF%“GE'“VOPP?M]’U%‘PB%‘E'%@Bﬁ%\?t1|2rP%’PPR/§DZP' Attt 1 TReP-hvI ani no) - 6
-uhenvl- 1HBBb¢17mhgez 0.N2 &Mdpammmlnﬁatwmdsu@x@mewﬂagxnm ®@eol). The mixture Exanpl e

60 d t d Ex | 53
Super it REE St A 20 SR8RE e aR S HNaR o %v@%ﬁafﬁﬁﬁbee%@ AR A
St ep 1 andrebitide plab purdied by tHALLI tal promuleﬁhyrmj(lﬁé%mqldmﬂf therigsirauendtenial. 1MB2-

(trifluoro l.ngt hanamine in Step 2. M5 (ES+): me 533.1 [M+ H].
Exanmpl e 61 ﬁﬁ‘/ %’gtgh '}Agmrmno) 6- phenvl-1, 3,5-triazin-2-vllamnol-N{12-

(trifluoronethvl)phenvll methvlicycl ohexanecar boxam de HN

10
Example 54
trans-4-{[4-(methylamino)-6-phenyl-1,3,5-triazin-2-ylJamino}-N-({2-

[(trifluoromethyloxy]lphenylimethyl)cyclohexanecarboxamide

OCF, O HN"

saaels

Example 54 was prepared using the general procedure described above in

15

Example 53 substituting 1-{2-[(trifluoromethyl)oxy]phenyl}methanamine for 1-[2-
(trifluoromethyl)phenylimethanamine in Step 2. MS (ES+): m/e 501.1 [M + H]".

20

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)\©

Example 55 was prepared using the general procedure described above in

25

Example 53 substituting [(2,4-dichlorophenyl)methyllamine for 1-[2-
(trifluoromethyl)phenylimethanamine in Step 2. MS (ES+): m/e 485.2 [M + H]".

65



NN Exanpl e 61 was prepared using the general procedure described
above in Exanple 53 substituting 3-am nocycl ohexanecarboxylic acid for
trans- 4- woi2n@sgisochexanecar boxylic acid in Step 1. M5 PEBAS2008/0md5e7 485. 3
[M+ H . Exanple 62

3- H4- (et hvl am no) - 6- phenv1-1, 3, 5-triazin-2-vllamnol -N-({2-
f(trifluoronethvl)oxyl phenvl}nethvl)cycl ohexanecarboxam de H N ) 1% 15
Exanpl e 62 was prepared using the general procedure described above in
Exanpl e 53 substituting 3-am nocycl ohexanecarboxylic acid for trans-4-

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

[(trifluor EX¥TEPoxy] phenyl | met hanani ne for

1[ 2- (triflu@rﬂsolwﬂfwIo)cpfﬂﬂﬂﬂdo}di‘ﬁétmmﬁéﬁvﬂmeihml}-ZQﬂt(ﬁiéth'A’/lanﬁ@)(GEfﬁéMl-1[ﬁ.&‘r 501.1 [M

+H- Eé(a carbo id
N-[(2,4-di nethvlanlno) 6- phenvl-1, 3,5-triazin-2
- vIIanlnoIcyclohexanecarboxanbae 25 Cl HN Exanpl e 63 was prepared

usi ng the general procedure de cr ove ; Exanpl e 53 substituting
3- am nocycl ohexanecar boxyl i c { - f sh4-J ani nocycl ohexanecar boxyl i ¢
acidin Step 1 and [(2,4-dic opheny t yiN a for 1-

[ 2- (trlfluoronethyl)phenyl]nethananlne in tep (ESt+): mle 485.2 [M +
H . Exanple 64

N-f[4-chl oro-2-0rifluoronet hyl kt henv] net hyl | - 3414- et hyl - 6- (et hvl ami no) - 1,

3, 5-triazi n2-yl Bampicysd srogxradesad ihexanardierocedure described above in
Example 53 substituting 1-[4-chloro-2-(trifluoromethyl)phenyllmethanamine for 1-[2-
10 (trifluoromethyl)phenyllmethanamine in Step 2. MS (ES+): m/e 519.3 [M + H]".

Example 57
cis-4-{methvl[4-(methylamino)-6-phenyl-1,3,5-triazin-2-yllamino}-N-{[2-

15 (trifluoromethyl)phenyllmethylicyclohexanecarboxamide
o)
3
goss
N)\\N)\©

Example 57 was prepared using the general procedure described above in

CF

3

Example 53 substituting Intermediate 16 for trans-4-aminocyclohexanecarboxylic acid in
20 Step 1. MS (ES+): m/e 499.3 [M + H]".

Example 58
cis-4-{methvyl[4-(methylamino)-6-phenyl-1,3,5-triazin-2-yllamino}-N-({2-

25 [(trifluoromethyloxy]lphenylimethyl)cyclohexanecarboxamide

OCF HN”

saacwy
aae
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10 Exanpl e 64 was prepared using the general procedure described
above in Exanple 53 substituting 3-am nocycl ohexanecarboxylic acid for
trans- 4- woizo@seisechexanecar boxylic acid in Step 1 and PCrASeHIBOr12-
(trifluoromethyl)phenyl]methanam ne for

142-(trifluoronet hyl)phenyl ] nethanam ne in Step 152. M5 (ES+): me 519.3 [M
+ H . Exanple 65

ci s-N-1(2. 4-di chl orophenvQOret hyl | - 4- 114- (et hvl ami no) - 6- nhenv1-1. 3, 5-tri azi

n-2- 20yl I am HOEW@M%&%&Q%%@ ﬂ*@ general proceﬁﬁ@%%&b@é aM@& iRr epar ed
usi ng the general procedure describ above in IgrPexe 53 substituting

cis-4-amn é%rr%H%ﬁ%h?&@&%'aﬁsym%ataéﬁéorff@ﬂs-fhaamocnc anecarboxylic acid in
am‘ nocycl Oh%bartfh@aI’-{QQQ(MlumeMIyQO)tyﬂbh‘éhﬁpnelha’illamnefor1 -[2-

[ (2, 4- d m ne for

o5 (T 1T OB AR By R aRa S8 7GR L™ VS Mt e 485.0 [M +
H] +. Exarrpl e 66

4-{[ ({cis-4-[(4-(nethylthio)-6-{[(2R)-2-phenyl propygam no)-1,3,5-triazin-2-
5yf | am no] cycl ohexyl | car bonyDani no] met hyl | benzoi c acid OH a)
Preparation of 4,6-dichloro-N1(2R)-2-phenyl propyl1l-1, 3, 5-triazin-2-amne
To a suspegﬁé@ﬂegfg cyanuric chloride (677 ng, 3.67 mml 1.00 equiv) in 1:1

CH3CN:. H20 (6.1 m_) at 0 uC vvas acced a sol utlon of
(2R) - 21Phefistl2 vE4-{mgthyil4-gnejh nile NgzR-2re (1.8

n). The rgaetindeycoh¥tdieearb@antidecat ed with 1 N NaO—l to maintain a pH of
9-10 and stirred for 10 mn at 0C. The resultwg suspensi on was used in the

next step wi thout workup or pufffi caﬁl on. (ES+) me 282.9 [M+ H. b)

Preparati on of Met hyl
4- ({[ (ci s-4-am nocycl ohexync yIH nzoate 15Usi ng t he
general procedure descri bed“above i n step | pl e 1 substituting

Example 59 was prepared using the general procedure described above in
15  Example 53 substituting Intermediate 16 for trans-4-aminocyclohexanecarboxylic acid in
Step 1 and [(2,4-dichlorophenyl)methyl]lamine for 1-[2-
(trifluoromethyl)phenylmethanamine in Step 2. MS (ES+): m/e 499.0 [M + HJ".

20
Example 60
cis-N-{[4-chloro-2-(trifluoromethyl)phenyl]methyl}-4-{methyl[4-(methylamino)-6-phenyl-
1.3.5-triazin-2-ylJlamino}cyclohexanecarboxamide
CF, o H)N\/
cl |\|1 N)\©
25

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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the appropriate starting materials, the title conpound was prepared. M

(ESt): me 291.0 [M+ H]. c) Preparation of nethyl
44] ({ ci s-wWo[20eb/@hi5er o- 641( 2R) - 2- phenyl propyl | am nol . - 1, BCPAISR08O79IF17
202-yl ) am nol cycl ohexyl } car bonynam nol net hy6benzoat e Met hyl

4-(fficis-4-am nocycl ohexyl ) carbonyl ] am no} net hyl ) benzoate (1.48 g, 3.67
nmmol, 1.00 equiv) was added to the suspension prepared in step a. The
resulting m xture was heated to 40C and treated with 1 N NaOH to maintain a
pH of 9- 10gxdhgelegacti on m xture was stirred for 30 mn and then used

imedi ately in the next step without morkuP 250r purification. M5 (ESt):
me 537.1 -(m h la - stai Zlan yllamino}-N-{]2-

4-{[ ({ci s- Ariflofom{cmaiydnhiethyiiyEiblBerahendtpr opyl ] am nol - 1, 3, 5-tri azi n2-
vnami nol cycl ohexyl I car bonyl | am nol net hy6benzoji c acid To 1/5 of
the crude reaction m xture (by volune) pre Fed in step ¢, was added
30NaSMe (51.4 nys, 7.34 nTnoI ,tpe resulting mxture was
heated to 50C for 1 hour. urlfled by reverse-phase
HPLC (Sunfire, 25- 40@6CHBCN . 1% n) to afford 27.9 ny of

the titsde conmpound. MS (ES+): e552[M+ Hr anpl e 67
5cis-N-({4-brono-2-[(trifluoronethypoxy] phenyl }nethyl)-3-{[4-nmethyl-6-(neth
ylam no)- 1,3,5-triazin-2-yl]am no}cycl ohexanecarboxam de 10A mi xture of
({4- br ono- 2- [ ( t PXaMplf owes Preparesk y§iphbageneraitiigdefangidescribed abgye in . 041 mmol ),
3- {54( ge;g%kan%lé H@Elﬁﬁéhl@lm hmihodycRhkkdrghBoxny hdi@rdr pascycl ohexanecar boxylic
aci :

1H1, 2, 3- b%fﬁi'e?woa%ﬂ”eiarpwk@aq' insXten heVRyFE A6 4rdBbhshi um

hexaf | wor ophosphate (BOP reagent, 0.507 g, 1.146 mmol) and

dllsopropyEeth¥| 321 ne (0.364 m, 2.083 nmol) in N, ND nethyl formam de (DVF)
(5 M) was Sdh F overm ght at 15RT. The reactlon m xture was treated with
wat er whi cB{lddu Ay R -4 2rvife cipitate was filtered and
washed wit '

[(trifluor@m&%‘%{& med 8h = Crtggxgh[m_e-6(m&*thylamno) 1,3,5-tri
azin-2- yl]am nol cycl ohexanecar boxam de (OF&B’ g, 0.543 mmol, 53 %9 as an

off-white solid. M5 (ES) rﬂe©\/519 \N
)\)\©

15

Example 62 was prepared using the general procedure described above in
Example 53 substituting 3-aminocyclohexanecarboxylic acid for trans-4-
aminocyclohexanecarboxylic acid in Step 1 and 1-{2-
[(trifluoromethyl)oxy]phenylimethanamine for 1-[2-(trifluoromethyl)phenyllmethanamine in
20 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

HN™
~N

ReUTeN s
NN
Cl 0 H )\©

68
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20 Exanpl e 68

ci s-3-114-nmet hyl - 6- (net hyl am no) -1, 3, 5-tri azin-2-yl]am no}-N ({4-(4-norphol
i nyl) - 2- WOtoe%dsemsr onet hypoxy] phenyl | met hyl ) cycl ohexane®arhisz@siodes125 A
m xt ure of

N-({4-bronmo-2-[ (trifluoronethypoxy] phenyl } nethyl)-3-{[ 4- net hyl - 6-

(methyl am no)-1, 3,5-triazin-2-yl]am no}cycl ohexanecar boxam de (60ng, 0.116
mol ), nor phol | REMPEEDYaTReP@EPBINGiNe I9FNerFid2¢astE3iepGibed apgye i5. 80 unml ),

BI NAP (5. 4@xeﬂ‘9ple 58 Ut iRiRy 3- aﬁﬂm@c&&ﬁb%ﬁe@%&@tﬂ@é&d fof @amds- 0. 232 ol ) in

1,4-Dioxane (2 m) was irradiated via mcrowave reactor for 20 mn at 170
C. The crud@NPesinPEReRReYicache Serbaed &(%ﬁ&wawro&hw@ﬁﬁmv@wnmﬁ exchange
col um. The-(@mutimetagpHehibiatbnaidine iMe@p.2.t eNEBE): was4dd.2phedwi th 2N NH3
in MeO The NH3 sol ution was coll ected and 5the sol vent was evacuated to
give a Yesidue which was purified by preparative HPLC, resulting in

3-{[ 4- net higkarbple®dt hyl am no) -1, 3, 5-tri azi n-2-yl]am no)-N- ({4-(4-norpholinyl

)-2- [(tri M{%%%@ ggm&a&g&m %Ehﬂmw})sc{y&m{a%amm%mm ge LR,

0. 022 mmol
cis-3-{[4- 35tr|a2|n2yl]amno} N-({4-(1-piperid

inyl)-2- [(tr| fl uororret hypoxy] phenyl | met hyl )iacl ohexanecar boxam de 15

Exanpl e 69 was prepared usipg the gener al edure described above in
Exanpl e 68 substituting plpereqor rp MS (ES+): me 522 [M +
H. 20 ‘/Nm/@ J\©
CF, ¢}
10
Example 64 was prepared using the general procedure described above in
Example 53 substituting 3-aminocyclohexanecarboxylic acid for trans-4-
aminocyclohexanecarboxylic acid in Step 1 and 1-[4-chloro-2-
(trifluoromethyl)phenylimethanamine for 1-[2-(trifluoromethyl)phenylimethanamine in Step
15 2. MS (ES+): m/e 519.3 [M + HJ".

Example 65

cis-N-[(2.4-dichlorophenylimethyl]-4-{[4-(methylamino)-6-phenyl-1,3,5-triazin-2-

20 yllamino}cyclohexanecarboxamide

cl o) HN™

jogacte
H e
cl N N)\©

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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Exanpl e 70 cis-3-114-net hyl - 6- (net hyl am no) -1

,3,5-triazin-2-ylJam nol -N-({4-(1-pyrrolidinyl)-2- [(trifl u oromnethyl

) oxy] ph wo 29¢9/0aetsh yl ) cycl ohexa n eca rboxa mid e PCT/US2008/8%%npl e 70
was prepared using the general procedure described above in Exanple 68
substituting pyrrolidine for norpholine. M5 (ESt): mle 508 EN'1 + Hr.
Exanple 71

ci s-N-{[ 2-chl oro-4-(1-pi peridi nyhphenyl ] met hyl } - 3-{[ 4- net hyl - 6- (et hyl am no
)-1,3,5-triazin2-yl]am nol cycl ohexanecarboxam de 5 a)

1- (4- br ono-2- chl or ophenyl ) net hanam ne NH2 BrCl To a sol ution of

4- br ono- 2- EXIBPIS®ENZoni trile (2 g, 9.24 mol) in Tetrahydrofuran (THF)

10(10 M) was{cRaded nadtihyrhio W6 [RARI2H-sHen{Brop@laiino}-i B, 3HBiagn@t ) in THF. The
reactio m, tulrcﬁ V\ﬁ% )c(’;lfll}l défl d Wlfgbt@ HnCI . to. pH=4. The m xture was washed
with ether Y (@"CSGRPYTH O%@a@@a RPN RS Eepar ated and it was adj usted
with 1IN NaOH to pH=10. The m xture,was extraeted with ether. The organic
| ayer was separated and dried over | Na2SO4. J[Qe sol vent was evacuat ed
to gi vel- (4-brono-2-chl oro et m'/rﬂéj\l. 8 g, 2 mmol, 1588% . MS
(ES+): mie 220, 222 [Ma B b) NS
N-[ (4- br onp- 2- chl or ophenyl ) net hyl ] - 3-{[44+rretNhyIH 6-( et hyl am no)-1, 3,5-triaz
i n-2- yl]ani no}cycl ohexartBcar boxanm de HN. -

a) Preparation of 4.6-dichloro-N-[(2R)-2-phenylpropyl]-1.3.5-triazin-2-amine

To a suspension of cyanuric chloride (677 mg, 3.67 mmol, 1.00 equiv) in 1:1
CH3CN:H,0 (6.1 mL) at 0 °C was added a solution of (2R)-2-phenyl-1-propanamine (0.52
10 mL, 3.7 mmol, 1.0 equiv) in THF (1.8 mL). The reaction mixture was treated with 1 N
NaOH to maintain a pH of 9-10 and stirred for 10 min at 0°C. The resulting suspension
was used in the next step without workup or purification. MS (ES+): m/e 282.9 [M + H]".

b) Preparation of Methvl 4-({[(cis-4-aminocyclohexyl)carbonyllaminotmethyllbenzoate

15 Using the general procedure described above in step b of Example 1 substituting
the appropriate starting materials, the title compound was prepared. MS (ES+): m/e
291.0 [M + HY".

c) Preparation of methyl 4-{[({cis-4-[(4-chloro-6-{[(2R)-2-phenylpropyllamino}-1,3,5-triazin-

20 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

25  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
30 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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Cl NN ok, NN 20 To a solution of
3-{(4-nethyl-6-(nmethylam no)-1, 3,5-triazin-2-ylam no} cycl ohexanecarboxylic
acid (0.3202¢09%@9635 mmol) in N, ND net hyl f or mam de ( DMPLT(Ud3008i0y950ms added
di i sopropyl ethylamne (0.329 m, 1.881 nmol) followed by 1-(4-brono-2-

25chl or ophenyl ) met hanam ne (0.286 g, 0.855 mmol) and

1H-1, 2, 3-benzotriazol - 1-yl oxy- tris(di methyl am no)-phosphoni um

hexaf | uor opfdhatl EA( Bapin) tozajlerst 27.9mg pbthg title commpurtdyy (EShemiedB6td [dh was
stirred at.ppomtenperature for 3 hours. Saturated NaHCO3 was added to the
reaction, at which tinme white solids precipitated fromsolution. The solids
were filtered, washed with acetonitrile, and dried to provide

N- [ (4- br onBxainple 67

hi | 1] -3:.114- net - 6- hy), am - - triazin2-
1] e nor cOeRb et b el o AT e el BT . 1 e
467, 469 [ M3:b-tHhzin-2)llamino}cyclohexanecarboxamide
ci s-N-g-chl oro-4-(1-pi peridinyl)phenyl]nmethyl}-3-{[4-nethyl-6-(nmethyl am no)

-1,3,5- triazin-2-yl]am nol cycl ohexanecar boxam de In a m crowave
reacti on vessel was added cesium carbgnate §0.049 g, 0.150 mmol ) under
nitrogen. Next, Pd2(dba)3 (4.8 o H%TBINAP (4.99 ng, 8.02 pnol),
N-[ (4- ; NegN

bronn-2-ch|orophenndethyl]-§¥{[4-ﬁkthy1-6-(naﬁhylanino)-1,3,5-triazin-2-
15yf | ami nol cycl ohexanecar boxam def (g 050g. 0. Y07 nmol ) and pi peri di ne (10.58
pl, 0.107 nmmol) were then added to the reaction vial. Toluene (4.00 m) was
added and the reaction was heated to 100C for 16 hours. LCMS showed the

format ien Afmikbe Aeaivr@so-RI@fuslomatgtyphedmeieihb@ine 6.4 Gheost arbi)ng
el R e S Sk SO e S STRESH M7 v
g, 1.041 mmol), 1H-1,2,3-benzotriazol-1-yloxy-tris(dimethylamino)-phosphonium
hexafluorophosphate (BOP reagent, 0.507 g, 1.146 mmol) and diisopropylethylamine
(0.364 ml, 2.083 mmol) in N,N-Dimethylformamide (DMF) (5 ml) was stirred overnight at
15 RT. The reaction mixture was treated with water which caused a precipitate to form. The
precipitate was filtered and washed with water, and dried to give N-({4-bromo-2-
[(trifluoromethyl)oxy]lphenylmethyl)-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-
ylJamino}cyclohexanecarboxamide (0.35 g, 0.543 mmol, 53 %) as an off-white solid. MS

(ES) m/e 517, 519 [M+H]*.

20
Example 68
cis-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-yllamino}-N-({4-(4-morpholinyl)-2-
[(trifluoromethyl)oxy]phenyl}methyl)cyclohexanecarboxamide
COTrey
N o) h
O\) F’I\F ~NH
25 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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20pr ovi de

Cci s-N-1[ 2-chl oro-4- (1- pi peri di nyl ) phenyl ] net hyl | - 3-1[ 4- met hyl - 6- (net hyl am n
0)- 1, 3, swono@zi4mts2- yl ] am nol cycl ohexanecar boxan de ( 19 Pgeg/US@0088295mmM0l |
30% . M5 (ES+): mle 472, 474 [M+ H . Exanple 72

25(ci s)-3-{[4-nethyl -6-(nmethylan no)-1,3,5-triazin-2-yl]am no)-N{[4-(nethy
| oxy)-2- (trifluoronethyl)phenyl thyI | cycl ohexanecar boxam de To a

sol uti on o08.784HMohangcegim earpmt%%m ﬁe?ﬁ21nf80|}3mt1r4i @'QM”GEZZW)]V&% no)

cycl ohexanecar box c acid | f or mam de
(D) (5 npaaid YermE Y Hoghe PRt B30 OB Thd ahorabisp I BiataA | net by
am ne (0. 16@53@(;1 thioupha hgrein)SCX ohleaetad gdyolamn sTmprootuyinewdsylluahudnmth(O 197 m
1.131 mmol pd -
Sbenzot 11 abiSPrLEP e Mihed yith 2N Nika n MeQH. T N solion wes colecled and  ohat o
(BOP remgethe, soﬁem&\?as@,va&afbwo @W’@b)resuﬂ‘éﬁtvh’@ﬁﬁésl R GRSy ;jsrbparréta/d HFHLC, oom
Eglr’rgar gt H %Sf ?%VI:'}'@JTWQ?{% t({]}ll(?ym |H(I;I fé gquaz% I%%%o?}l\l-efg(ﬁm%l%hgl%yf?r ovide
I1I 3, 5- ][r |h aE(irlﬂucﬂerylét]wmux_yn]ghedr}ygrff[eﬂhylooyglbg%odaoxqal)bcﬁig}%ei(115 Nggz(aégﬁls mmﬁ? paifggl ][ I\/Imst hy
cycl ohexan rbo e ng. O. mol . : +): e +
Ht. 10 Kﬂ%&ﬁ%ﬁw@e ’%%%'*H] :
(cis)-N-{[4-fluoro-2-(trifluoronethyl)phenyl]nmethyll-3-{[4-nethyl-6-(methyl
am no) 5 & 3,5- 15triazin-2-yl]am nol cycl ohexanecar boxam de To a sol ution of
3-([ 4- rrethyl 6- (et hyl am no) -1, 3, 5-tri azi n- 2-
20yl ] am nol cycl ohexanecar boxylic acid (0.100 g, 0.264 mol) in
N, N- Di met hgl fqsergi de (DVF) (4 ml) vvas added
({[4f|uoroZ?trlfluororrethyl phenyl ] met hyl | am ne 051g 0264 nmol )
f ol | owed bQS@r{%@ﬁthxip@yqn@EWWa?ﬁ ﬁé? '61'012 minp}-HigEH-HnRiPeridigyBr21 H- 1, 2, 3-
benzotri az Rinﬂaorymhw&y]bﬁérm}mmp?(dyalahé}@hemamal um hexaf | uor ophosphat e
(BOP reagent, 0.128 g, 0.290 nmo The reaction was stirred at room
tenperature for 4 hours 25and then pur| i ed py ,pr eparative HPLC to provide
(cis)-N-{[4-fluoro-2-

(trifluoronethyl)phenyl]net k- dl-H I-6‘ et hyl am no) -1, 3, 5-tri azi n-
2- yl]am no}cycl ohexanecarb de (,I&Z ng, 0.1 nmmol, 56 %9. M5 (ES) me
441 [MrH . "H NWR (400 MHz, DVBO- D6 7.6 (bs, 1H, 6.8(m 1H), 6.7 (m

1H), 6.5 (m 1H), 3.8 (in, 2H), 33(|n 1H, 2.2 (s, 3H, 2.2 - 2.1 (m
1H), 1.7 - 1.6 (brn, 1H), 1.5 (s,
Example 69 was prepared using the general procedure described above in

Example 68 substituting piperidine for morpholine. MS (ES+): m/e 522 [M + H]".

20
Example 70
cis-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-ylJamino}-N-({4-(1-pyrrolidinyl)-2-
[(trifluoromethyl)oxy]lphenyl}methyl)cyclohexanecarboxamide
isanog
SRS UG
FTNE _NH
25 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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303H), 1.3- 1.1 (bm 4H), 0.8 - 0.5 (bm 4H Exanple 74
(cis)-N-([4-cyano-2-(trifluoronethyl)phenyl]nmethyl)-3-.{[4-nmethyl-6-(nethyl
am no) - 1,8p2e0%wp12i n- 2- yl ] am nol cycl ohexanecar boxam de PCT/UBe00&/03wl Ut i on of
3-1[ 4- et hyl - 6- (nmet hyl ami no) - 1, 3, 5-tri azi n- 2-

yl ] am no} cycl ohexanecar boxylic acid (0.100 g, 0.264 mmol) in

N, N- Di net hyl formam de (DVMF) (4 m) was added

4- (am nonmeExgmpleIA(trifl uor onet hypbenzonitrile (0.053 g, 0.264 10mmol)

fol I owed byis - {[@émér@ﬂ)m%ﬁﬂéy Hlﬁﬂ‘%ﬂﬂ nlifhel- 3[1{;1 4-mBth PRI dmiAeth, 3. bhdez - 3-

benzotri azol - tris am no) - phosphoni um hexaf ['uor ophosphat e
(BOP reagefit/! m@”@?ﬁ*ﬁmxﬁ‘ @@oﬁﬁﬁgé The reactlon was stirred at room

tenperature for 4 hours and then purificed bprreparatlve HPLC to provide
(cis)-N-{[ 4-cyano- 2- ﬁ’
(trifluoromethypphenyl knet hyl J - 3 4-Het - 6~ g®t hyl amino) -1, 3, 5-tri azin-2
- 15yfl am no} cycl ohexanecar oxgm de (83 ng, O0.IA8 mmol, 56 %9. M5 (ES) me

448 [MFH E. ' H NWVR (400 MHz, OD6) 0 7.8 (bs"1H), 7.3 (bs, 1H), 7.2 (m
1H), 6.9 (m 1H), 3.8 (bs, 2H), 3.3 (bm 1 H), 2.2 (bm 4H). 1.8 - 1.5 (bm
4H), 1.3 - 1.1 (bm 4H), 0.8 -0.5 (bm 4H) 20 As used above, the

phrase "usang-4-bengehehabppmgledtaendescri bed above” indicates that the
procedure used enploys simlar, but not necessarily identical, reaction

25conditions to those referred to. Biological Activity The conpounds
according to Fornmula | are sEH i nhi bi *nw]he conmpounds according to
Formula I, therefore, are useful in treat nent of hypert ensi on and ot her

30condi tions involving sEH activitﬁﬁ As Stated above, nEH provi des an
i nport ant tli@ta@&Ihférﬂﬁt4i-tﬁd3rn@atdhwa§behibnifﬂlmb,59.2ﬁﬂﬁ’lb[)Uﬂ'[léirahfitﬁbfu@mhiﬂbi:ﬁ

h I h des [ h
et noddd of CEraarRert et et s BlsRr oY FhaBapainal § 1P n BhicEiRbbfine che
i nventi on w8s d¢ldltmt\wd1 toHEl tophipéulie ralwoar\dasn\gasﬂwed i mlnba 2Ix 30nd). éher t he
Co”pound e?&ﬂﬂe%hé% @r\ﬁa‘%ls%%d%fé'dta}ﬁd ﬁ%’s%dﬁu%@b\ntml\m éﬂ Zutl—faéotﬁ%r}m;dgel for sEH

over anot invention Is conpound
accor d| ng vas pgragigd avith emérTélie@rqaﬁ@ l2usrives pepagated #nd dieg oye NaoaSOui THe rat i o
equal to ogolvent was evacuated to give1-(4-bromo-2-chlorophenyl)methanamine (1.8 g, 8.2 mmoal,

15 88%). MS (ES+): m/e 220, 222 [M + H]".

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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5greater than 100:1 for sEH over nEH. In another enbodi ment the invention
is directed to a conpound according to Formula | wherein the conpound
exhi bi ts wWOeteapisvity ratio equal to or greater than 1000/Us260807%EH over
nEH. The bi ol ogical activity of the conpounds according to
Formula | can be determ ned using any suitable assay for determ ning the
activity of a candidate conpound as an sEH 10and / or nEH inhibitor, as
wel | as suwergllitered washed witk agetenitrilenand ditgdiearevide Mtf-briome@-f | uor escence
assay chloro¢>m1yi§»h&th9p3 qh- n%cﬂhwiél(@eﬁgﬂaﬁwo«;mswt%gmse (sEH) actl vity is

measured in a fluorescent assay, based g VWl f et
- Canal yVEMOIBOSEREPG Py Tt S0 36550 200y “05h VELERG) /s ASL HES Mlesence
of sEH, PHOME.((3-Phenyl-oxiranylyacetic acid

cyano- ( p- met hoxy- napht hal en-2-yl ) -net hyl ester), is hydrolyzed to a diol
whi ch goes through an intranol ecul ar cyclization and the rel ease and
deconposi tion of cyanohydrin (products = cyani de and

6- met hoxy- y al dehyde is
noni t or ed gyﬂgﬁc?gﬁkﬁgﬂxp?%?gghﬁpmgghﬁﬁmg%?3%|on ? T%@Keﬁmg%?hépassay is
used in a tHa@rendampokagohexpnegertpyarsi@guenti al |y addi ng enzyme (5 ulL; 200 pM
SEH in 25mM Hepes at pH 7.0, 0.01% CHAPS (W v), 0.005% Casein (wWv); 10

m nut e ambi ent pre-incubation after ad%;tlon) t hen PHOVE substrate (5 u

10 uM PHOVE substrate in 25mM Hep 's at pH 7. 9, 0.01% CHAPS (wv), O. 005%
Casein (wWv)) to a 384 well ass ape |hﬁﬁw784076) pre-stanped with
25-100 nL conmpound at the 2 i conc rathheN. The reaction is

i ncubated for 30 m nutes at E §n1tenperature n quenched by the addition
of stof0solution (5 uL; 10 ZnSA in 25nNIHepes at pH 7.0, 0.01% CHAPS
(wv), 0.005% Casein (Wv)). Mcrotiter plates are centrifuged after each
addition f seco at 500rpm_The fl uoresce ured,.on an

BVt s on plP BOFRRR B Year i ERaP T poE oo e g 04 seh T B s on
filter, 466itrogan30Reitsyd.@ha);i(4.8®mg, 284 o) B1NAEi(4:99 oigc8.02 Limel), N-Cbnpounds are

first pr €PRfo ﬁ% 2 &I&S@i}en%ﬁp ]t3 ﬂ4 @ Qtlﬂlngf 1 %% tEja\Qm Ehen diluted as

required to OACHI eve ed assa nce trat I nhi bition curves,

conpouitls dieaninfiieystobeansfatgo@mider é@ofgopdoé @moalandmlp@tldlmm 188 W.éstldd at 11
concent r at 3P vkefe then ggdm%e&eﬂé\ﬂoﬁ'i/la?&oqanQ(ffl@O AivRE adddd M the 42 pM) .

Curves are anal ysed using 3 Base and XLfit, and results are

expressed &ckn "@d‘e@'ﬁfjﬁ%éoo C(f%r I 1I6-'19é€se&0§4§—?h°?’i’ﬁij Hietfarmaligr githe desired

product and the consumption of the starting materials. The reaction was cooled, the
solvent was removed under vacuum, and the residue was purified by preparative HPLC to

20  provide cis-N-{[2-chloro-4-(1-piperidinyl)phenyl]methyl}-3-{[4-methyl-6-(methylamino)-
1,3,5-triazin-2-ylJamino}cyclohexanecarboxamide (19 mg, 0.032 mmol, 30 %). MS (ES+):
m/e 472, 474 [M + H]".

Example 72

25  (cis)-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-ylJamino}-N-{[4-(methyloxy)-2-

(trifluoromethyl)phenyllmethyl}cyclohexanecarboxamide
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Cell based sEH inhibition is neasured using the 14, 15- DHET i nmunoassay

ELI SA kit available fromDetroit R& (Cat. No. DHl), according to the

fol | ow ngwprowadarse: HEK293 cells (BioCat | D 80556) arecCrnseadncesd? by sEH

BacMam virus to increase 5skEH expression (other cell |lines may be suitable)

as follows: One day before the experinent, 1.5 mllion HEK293 cells (Bi oCat

| D 80556) are seated in 3nl of DMEM F12 (with L-d utam ne, w th 15nV HEPES,

pH7. 30, fr bereReldiicy BH-nalbyl6-(Reathylandne)fled. adtriagiovd-vamye} um (f r om SAFC

Bi osci ence@clo@axadyearga%a@aa@m ocmmgwsv;d@w NEDirhélhorBarGB (Vi (from
an

Cor ni ng | ncor por at ed L 10sEH Baclvlam virus is added.
The cells & élvaéé‘ﬁfj%({[ﬁ*n (pethvierers- ‘i"ﬁ'éarﬁéﬂe&w' greyipethgdanns 048 94 Rour s.

The cells mh®I) fogyeddiyzisodr 6pylctiytasife (toh@mrfﬁl,rnmmﬁnogﬁ@a\m Ih-ﬂrf]Z ,&sk, vvgs?fed
once w out re rom
Vo o B opbt 2By o SRS A rm b o R PR b s R BEP LLPF S/ 1t (L
300 cel | s/ papentc@lét @ @.418inmyol L StHegefide wadSEredfat coonl tempe@tursjor 4 hohe cel | s

are then d%*d—l‘%g Ru%eE)IMFMeE%%tl\tlé)H§Lé'fbe5rb\ﬁéé)¢$rs a1 ﬁto PeWRletn m"ﬁigate (96

cell s/well uspension I's an assa

wel |, cl eaf-3@origain- W&@@mo}fmﬂﬂ (Bethylomy)-2 Frélﬁth%ﬁ’henﬂmethwo 7701 1350) .

2pL of t hecidndkd carB&tant@IBe Witd 0108 nirh@Me3pld el (ES+:ec a8 N6 +iHY. t he assay

pl ate. The 20reaction plate is shaken gently and i ncubated at room
terrperéQ ure for 30 mn, after which 10pL of substrate solution is added
(substrate solution is prepared by diluting 1.241L of 14, 15-EET from Cayman
Chem cal, Cat. No. 50651 with 8.24pL DMEM F12). The assay plate is then

i ncubated for one hour at roomtenperature. After the 1 hour reaction,
the reactibramplrt?dre is diluted 3 fold with provided sanple 25dilution

buf f er (exguﬁﬂﬂ%@ﬁ%‘?&z%ﬁﬂ&d?&n%ﬂ@%heﬁdﬁ Hg@%{[’ﬂ B8, ,mefi‘ﬂﬁ%qnélyel'é{ ea”d spun

for 5 mn reacti on xt'ure I's n

t ransf é?reH'aii'PI?rM']?'F?é‘o}%‘é!@'?Qxéﬁecﬁrté’%%'d?o the ELI SA plates, and the ELISA is
performed according to the instructions provided in the klt. 30 1C50Gs and
p10506 are then cal cul ated. The J C50 can be calculated directly using the
14, 15-DHET concentration or usipg the %inhibition F/O inhibition =

100*(1- (sanple DHET -0 cell DHEHI) 50Q gel I\s ET -0 cell DHET)].
Compounds are first prepared i at) DNBOTat a Foncentration of 0.5 nM
then diluted as required to a e t he™deési P‘qﬂ“ assay concentration. For
i nhi bition curves, _NH

To a solution of 3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-

20  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

25  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-
ylJamino}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,

30 3H),1.3-1.1(bm, 4H), 0.8 — 0.5 (bm, 4H)
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35conmpounds are diluted using a three fold serial dilution and tested at 9
concentrations (e.g. 10 pM1.5 nM. Curves are anal ysed using ActivityBase
and XLfitwoaneh/mesal ts are expressed as pl C50 val ues. Biporage@alo795eti vity
Results 5AIl of the conpounds exenplified above were tested for activity as
SEH i nhi bitors. Were the assay for a particular conpound had been
performed two or nore tinmes, the follow ng conclusion regarding their
activitiesExamplagdd on t he average of individual experinents. All

i fieg - - i D6- - 0.1 d
exenpl i fi e(!c.l @ﬁgf%ﬂg 2\é&§ﬁ|@U%rngﬁ/@?|%&§nm¥e@nu@éB ARitrlyPe-{h&nyIanae)-£8,50- 1 an

10,000 nM 10 ( ods. 0 he conpounds of the invention
i nhi bit t hBRgRd- YRRy ERARP*@Reramex@8¥ful in the treat ment of conditions
wherein the underlying pathology is (at least in part) attributable to
15sEH invol verent or in conditions wherein sEH inhibition offers sone
clinical benefit even though theJunhder)ying pathology is not (even in part)
attributable to sEH i nvol venent. 3 es. ofi sych conditions include
hypertensi on, organ failure / de%di\ﬁg\ eart failure, renal
failure, and liver failure), JErdtac an enal~NAi br osi s, peripheral
vascul ar di sease (including ischemc |linb disgise, intermttent

cl audi cati on, endothelial 20dysfunction, erectile dysfunction, Raynaud's
di sease, and di abetic vascul opathies e.g. retinopathy), atherothronbotic
d|t sorkder s b gggyﬁt?m 3(:{?'_@_gtag,%_@rqettmgémﬁi?)a_@@?_@iazﬁpz_onar deﬁsosp?fsm dangl )na,
stroke, nyocardial ischem a, npyocardial infarction a] erlipidem a),
et abol i o HIFEHIIDESNEIRErURYHEF BLBetoBe) 28R amdiet Skl iamgitee <

(1 ncl udi ng(Cank)# intl) eags ddaéd asEmaihomythpaBiflaveneby)beszdoitad qe053 @otdsra, and
COPD) . ,25Accor.di ngl i,0. anot her as he Jlawxention i Lrected to

et ol of TPRIPRHEY oy b RRRUP FrgRTRTE ot P By Eba B B o ieneron 1 s
commonl y absrgoiriarad-yexyHris(¢imethgheiroppersphofius ihgxifiioropmspeatd (BPan damage

such as repabentef sy @l Io8lmm Y OfRNEi@bn wal dirRides tddnPteFBSItNE fdr Ahoursuch
o the el t syst | ood

I
condi tions o%cur "seconc?gry" eva eci stemc arterial bloo

pressure. StHadavfiedoy ararElivhdPHalp pevidh EreNtEacysyoLr eat ment of the
under | yi ngffiueFdnigiW)phenyBtstRyl}-3-{[4-methyl-6-(methylamino)-1,3,5-triazin-2-
15  yllamino}cyclohexanecarboxamide (83 mg, 0.148 mmol, 56 %). MS (ES) m/e 448
[M+H]*. "H NMR (400 MHz, DMSO-D6) [ 7.8 (bs, 1H), 7.3 (bs, 1H), 7.2 (m, 1H), 6.9 (m,
1H), 3.8 (bs, 2H), 3.3 (bm, 1 H), 2.2 (bm, 4H), 1.8 — 1.5 (bm, 4H), 1.3 — 1.1 (bm, 4H), 0.8
— 0.5 (bm, 4H)

20

As used above, the phrase “using the general procedure described above”
indicates that the procedure used employs similar, but not necessarily identical, reaction
25  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
30  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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Accordingly, in another aspect the invention is directed to nethods of
preventing such secondary conditions. Heart failure is a conplex

het er ogerwox0@@orsder characterized by reduced cardi ac ®@aTseosoesutti ng in
the inability of the heart to neet perfusion demands of the body. 35Cardi ac
proi nfl ammat ory cytokine recruitnment and mal adaptive cardi ac hypertrophy,
fibrosis and apoptosi s/ necrosis are factors associated with the progression
of heart fépqq;i) irgly, Coerisoripreslinggnt thednvientiais disgrtetkte agiompeynscrocerdimgtihiods  of

treating spghuONFHetdi®Hhe -compound eth.t@9§e|5¢t9my raﬁgkttmaﬂdd?@kerae&tma)ﬁ ignvol ved in
the regul afi on of pl atel et Functlon rou I.ts effect on EETs. Drugs that

inhibit pl E?(é‘F"éPV%{ngT-'éthQ”BWe&?TBb%P“F%\Ffla@dg‘fe@“%'éPé%@%d PrfeconrodRd of
at her t hr onbgdotdingte €otnsula Bwikdtei Shaaoagalrd ethibits haertivitp rab@qsdlteke, 1n

atient th esta ardi o Iar ath cl erotic di
recor i gl §reaieh A PHE TR ERE" TRE’ ivBine? BREPERERTAE blreo MiBReaL of

pr event i ngaabvheowtaccortiiog fock aewalat svhelsaucthe a@nmmdaledblasla setdctivitytraton and
stroke in g@%&gn] “%m%gk ggb§qQ§¥Eﬂﬂwgﬁ%gnt nyocardi al infarction, stroke,

transi ent unst abl e angi na, or atheroscl erosis. 10The
met hods of t r eatherkiolegies! ﬁﬁé"th@ftth@@l@'nwngﬁ @iﬁéﬁiﬂﬂgﬁg Fawads | epacdpedistyaingdnpri se

adni ni st er g ﬁwy%ft@ol@@@sa?ffcfr%éfehﬁlﬂln@ﬂﬂlﬂ%&lv@fof@cﬁﬁ’dMé‘B&nMunB B§ ahBEANti ON toO
a patl ent in need t el n, 'treatnent" in reference

to a cohdi&f ddnor%@h'be%aw@' %?r?é*l‘t?%‘? B%Si“‘aﬁ”%éorﬁ? WYRRCPSH of the condition
being treated or one or nore of the biological manifestations 150f the

condi tion ngtreated gz the interference with (a) one or nore points
. . nV|tr luorescence’as . / L
inthe bio at leads to or is responsible for the condition

being treated onhibitign oif¥vlupte poxideHydielseistr) griedy ismagrshieedtimei ons of t he
condi tion Rgj, eﬁtra%%)ﬁ@ase&’[lpc(rﬁ)le F&ﬁa@de@@r\ﬂe@ﬁk%l@tap%aﬂﬁlce{r@fo%hﬁlsfrye

synptons or e fects assocl at ed he condition being treated. 20As

i ndi caf®d ¥Po¥R, (2006)@at HePl) Ivthe aresenei & S&A: ?W‘@Mﬁd@spfm”é'vfé(ﬁ@”y@rﬁcévc the

cgnd: t It ont aa_@@ya‘hk)l dsimédwoay b S | 9M-2- M )-AHREHYESdtH, B waadlyzemceyeuetwméh gdes not an
absol ut e

t to th
ot ophyl act PEUBaRMIGTIRe BhosRSoRPaTE o SPa RE ATy er p P ERe
l'ikeli hood(pmasdusts\ﬁecrytamye afid -netiooty-2inaphtbaldéhydbp diredctioraofi Frasthaty-n  t her eof ,
or to del agﬁhlﬂ%lo% |s ?r](onﬁéf'g(ﬁ]a é?JB‘E‘elnéh g??b%rn bdn(alaﬂ%rﬁ@sllan@%g tation

t her eof . use ere| n, ive anount” 1n reference to a
conpourd of t heTherasaait is oRecHin amuaecrhepr@awysf@mbm&quyn@dy pYdinggramme tans an

amount  of Emosgmm.qz%hhm@de%& iy osb@ﬁ‘%fctr%fé FVMV)' Heu8E RsARPL ] (6
modi fication in the condition to Be treated but | ow enough to avord serious

si de ef f ech¥UteAMRACHPESHANN RN B aFHitoY fer RN pUREels ﬁ“f AR U¥cope of sound
medi cal j udgOE subérs@fnesanal H@f)és&eﬁtpHWeo @W%CHQPS?/OPWB%@@EN (We))

<0 vt oL 441l A e P L SOTOUl SHpRER, (e o
adm ni 8% r atiéesirad chraseingtioh h&he madiidniimimcubated 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
30 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

35  ActivityBase and XLfit, and results are expressed as plCs, values.
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being treated; the severity of the condition being treated; the age, size,
wei ght, and physical condition of the patient being treated; the nedical
hi st ory oVoth@/@atsvent being treated; the duration of tIr€eTIUSe@BHORITT t he
nat ure of concurrent therapy; the desired 35therapeutic effect; and |ike
factors, but can neverthel ess be determ ned by the skilled artisan. As
used herein, "patient" refers to a human or other ani mal. The
conpounds &fl-basedishiidnliibilonassay be admi nistered by any suitable route of

admi ni stration, célrwse@sm.rmmtmnwrﬁ&m& RGN 84, 12bHeM iRRdhdRphcalisA
adm ni stration istration includes oral adm nistration,

m
par ent er al K 'b@fﬂ'?ﬁ'%if?'aﬂeéfﬂ't R%Pr(‘éﬁts ber ). aggRidode thefRlloMing REegegpre:
adm ni strati CP-FEKZ@B\del%gBloObSIDr@EBQYbr@Marﬂsﬂh@édaiyl sER. BIBaNiRE & marda%em stration

refers fo rou stration other ter or by
ohal 2% o SRl e 8esd it loer Go s egbe Riiibl o FIbES: Se ok PRREHET
adm ni strati @Npermrotdnudefsmllllohﬂ-E\V@IB)UGILS BioCaid 80656 )are seatall is Gnt oft aneous

I njection or gypkyehon, L”Bf]b ﬁ%}aé)?vgp%ﬁmﬂlé %W?’Hﬂr&%){eﬁ%ﬁ#%?@

patient's |lungs whether 1n hrough t e nasal
passages. Tomltbép%a’dfrﬁl WVSIGI‘SQN”DWOPTP&A\WB@SGWGSC@ﬁtINﬂ?721CZ6t7|Q@0Mkﬂﬂ as wel |

as intraocul %tlm&fc' fra Q%n'izf#i‘é@g{ﬁ%ﬁf’ Conaﬂ%l IrchprPé?&S @'at WJVESUB% LAd B@lﬂ_
The co ounds _of e I nvention may dm nj stered once or accordl ng to a

dosi ng'? egi msk vﬁ?éM@l‘hV'rélS iAteed: TBP CE'&‘%‘% 9ghtl mi¥Rd thesinekatpdt 3¢St Ping

i nterval s of dg,mer dbh&rs.a gi ven period of tinme. For exanple, doses may be
adm ni stered _one, two, three, or foyr per

SN ni ot or £d 1RGPS R RATLAEH do ot HisaL e ek e T, MERTech BGe with

i ndefi nitely RBS, thehné-aispehdeel iol 6si DMEN/Fé2 ajieat ploeref fed ¢from Blediaatibre/atipsi ng
regi mens for 0 tic
oroper ti es Ofc%%@%%?tg‘éﬁ&k%e Séb‘?oirﬂé’tsgté*ﬁ;b;?c%ﬁ?@g( goé{k‘ﬁs/gg)?Em?e%‘ils%

hal f-113e, wihecBedahSefrawtimmanptiedd by 20t he skilled artisan. In addition,
sul t abl e dosirig obRAATRR aikiBE OIS 2FDHILL AMBLERS eb@nd the
duration such regimens are adm ni stered, for rrpoun the invention
depend on t heeksHwrlh of this cBlbsypgensiands Ea”Serﬁ@etos%\/@ﬁﬂt paigf(9¢ wel é6Adi ti on bei ng
treated, the p@@@tyféﬂé f@hy&toﬁakroﬁmﬁémqb@méafw hmm@%o)ent being treated, the
medi cal histaor atient to be treated, the nature of congcurrent

t herapy, the Zﬁérof the SI"&?éjﬁeé’Lﬁo@DSF”dz'ﬁéﬂ:ﬁ?la}ﬁ*p%‘ﬂ fodbe eslls fhibe @psavidide-d B r ed

tEeraEeclmlti g eédotion plaanasﬂakiﬁfgéra@;aﬁa mﬁmdtéu%trbdlﬁtéﬁmvdt@dg@ %ﬁﬁinﬁfﬂégl’tl se of
the skille artls t W e. further understoo illed artisans
that “sui t ab Sis0R of Ptk sy ¥ eelEl ARSE GsP BB gRERe RN uiEP. ual
patient's r egpﬂélﬁtk@ftléﬂﬁ-IEETdmsi (ag/maﬂgthmmabrCahM S06ateviths.24utli vi dual pati ent
needs change. I i I

30Addi ti onal IDyI\ZMmfgg)cﬂn%gh%gg)%(f@gqﬁ%ﬁIﬁﬂ%gkezdlf%rr?n%ggyr b&te?%otqj.r?n{%ﬁ]l g’f%eurrgd as
prodrugs. As Alfselie Hewoui igaction:'the erictign misfurais glidvipd 8 ifreld with pleidechsasmlé on is a
functi onal d%l\’lut}bﬁtbh#&' @& Adbe26amBenndh ophirtioHRRrAdmIxRY $efi, 3k QPur r @
patient, eventuall % | i berates the conpound of the i'nvention in vivo.

Adri ni st rat i Griniget O&RMpound of the invention as a prodrug may enable the

skilled arti sapylt 6 tediRRR r@éctmmtmfe id then frsﬂslfemdm@m thé Yo JTSH ;ﬂa‘teé kanenset of

it Eev?\?gom()g;J %rdlr&ﬁn?létle\sloand(thg Elﬂgg is B/ergorme(}jaccordmg% %e ms?rtulct?orr]]s%rowdes in tﬂrrpound

kit.

30 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,

35 compounds are diluted using a three fold serial dilution and tested at 9 concentrations
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the transportation or distribution of the compound in vivo; (d) nodify the
solubility of the 81 conpound in vivo; and (e) overcone or overcone a Side
ef fect orwotzb@vo4ehisffi culty encountered with the conpoun@#CTsRIsarIs17
functional derivatives used to prepare prodrugs include nodifications of

t he conpound that are chemcally or enzymatically cleaved in vivo. Such
nodi fi cations, which include the preparation of phosphates, am des, esters,
5t hi oest er s, (@ar Baldt! &nM)akdrveapigaralysss usingehafidiyBasnahnXltfib apAeseltski | 1 ed in
the art. Corrgge% r38q dhsiceonmgends of the invention will normally, but not
necessarily, be formulated into a pharmaceutical conposition prior to
admnistration to a patient. Accordingly, in 10another aspect the invention
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(including arthritis, inflammatory pain, overactive bladder, asthma, and COPD).

25  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

30 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.

35  Cardiac proinflammatory cytokine recruitment and maladaptive cardiac hypertrophy,
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substantially diminish the likelihood or severity of a condition or biological manifestation
thereof, or to delay the onset of such condition or biological manifestation thereof.

25 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

30 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

35 therapeutic effect; and like factors, but can nevertheless be determined by the skilled

artisan.
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20  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

25  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.

30 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

35 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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CLAIMS 1. A compound chosen from
(cis)-N-1[4-fluoro-2-(trifluoronethyl)phenyl]nmethyll-3-
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am de;

N-{[ 4-cyano-2-(trifluoronet hyephenyl ] nmethyl)-3-([4-nethyl-6-(nmethylam no)-1
,3,5- triazin-2-yl]am nol cycl ohexanecar boxam de; and (cis)-N

f [ 4- cyano- oniraund inudyon ared (8 PYgiersrs/or| ayerchiye a-sile gffeptar giehgifficalty net hyl ami no) -
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acceptabl e salt thereof. : Ar\wf)har maceuti cal conposition conprising a
conpound ol"c¥4ds Modificalient pidhe ePreqosndingt argeheisallyyor sppgnatically cleaved in
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e ot e e, CRohethe AP S B ates e e 16 RO R Mo it

Compositions

The compounds of the invention will normally, but not necessarily, be formulated
into a pharmaceutical composition prior to administration to a patient. Accordingly, in

10  another aspect the invention is directed to pharmaceutical compositions comprising a
compound of the invention and a pharmaceutically-acceptable excipient.

The pharmaceutical compositions of the invention may be prepared and packaged
in bulk form wherein a safe and effective amount of a compound of the invention can be
extracted and then given to the patient such as with powders, syrups, and solutions for

15  injection. Alternatively, the pharmaceutical compositions of the invention may be
prepared and packaged in unit dosage form wherein each physically discrete unit contains
a safe and effective amount of a compound of the invention. When prepared in unit
dosage form, the pharmaceutical compositions of the invention typically contain from 1 mg
to 1000 mg.

20 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

25  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.

30 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

35 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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excipient must of course be of sufficiently high purity to render it pharmaceutically-
acceptable.

The compound of the invention and the pharmaceutically-acceptable excepient or
excepients will typically be formulated into a dosage form adapted for administration to the
patient by the desired route of administration. For example, dosage forms include those
adapted for (1) oral administration such as tablets, capsules, caplets, pills, troches,
powders, syrups, elixers, suspensions, solutions, emulsions, sachets, and cachets; (2)
parenteral administration such as sterile solutions, suspensions, and powders for
reconstitution; (3) transdermal administration such as transdermal patches; (4) rectal
administration such as suppositories; (5) inhalation such as aerosols and solutions; and
(6) topical administration such as creams, ointments, lotions, solutions, pastes, sprays,
foams, and gels.

Suitable pharmaceutically-acceptable excipients will vary depending upon the
particular dosage form chosen. In addition, suitable pharmaceutically-acceptable
excipients may be chosen for a particular function that they may serve in the composition.
For example, certain pharmaceutically-acceptable excipients may be chosen for their
ability to facilitate the production of uniform dosage forms. Certain pharmaceutically-
acceptable excipients may be chosen for their ability to facilitate the production of stable
dosage forms. Certain pharmaceutically-acceptable excipients may be chosen 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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selecting suitable pharmaceutically-acceptable excipients. Examples include Remington's
Pharmaceutical Sciences (Mack Publishing Company), The Handbook of Pharmaceutical

Additives (Gower Publishing Limited), and The Handbook of Pharmaceutical Excipients

(the American Pharmaceutical Association and the Pharmaceutical Press).
The pharmaceutical compositions of the invention are prepared using techniques
and methods known to those skilled in the art. Some of the methods commonly used in

the art are described in Remington's Pharmaceutical Sciences (Mack Publishing

Company).

In one aspect, the invention is directed to a solid oral dosage form such as a tablet
or capsule comprising a safe and effective amount of a compound of the invention and a
diluent or filler. Suitable diluents and fillers include lactose, sucrose, dextrose, mannitol,
sorbitol, starch (e.g. corn starch, potato starch, and pre-gelatinized starch), cellulose and
its derivatives (e.g. microcrystalline cellulose), calcium sulfate, and dibasic calcium
phosphate. The oral solid dosage form 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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CLAIMS

1. A compound chosen from: :
(cis)-N-{[4-fluore-2-(trifluoromethyl)phenyl methyl } -3- {[4-methyl-6-(methylamino)-
1,3,5-triazin-2-yl]amino } cyclohexanecarboxamide;
N-{[4-cyano-2-(trifluoromethyl)phenyl lmethyl } -3-{[4-methyl-6-(methylamino)-1,3,5-
triazin-2-yl]amino} cyclohexanecarboxamide; and
(cis)-N-{[4-cyano-2-(trifluoromethyl)phenylJmethyl } -3- {[4-methyl-6-(methylamino)-
1,3,5-triazin-2-yl]amino } cyclohexanecarboxamide;

or a pharmaceutically acceptable salt thereof.

2. A pharmaceutical composition comprising a compound or salt according to

claim 1 and one or more pharmaceutically-acceptable excipient.
3. A compound of claim 1 for use in the treatment of COPD and asthma.

4. Use of a compound of claim ! for the manufacture of a medicament in the

treatment of COPD and asthma.
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