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WO 2008/ 024398 PCT/ US2007/ 018571 DERI VATI VES OF

4- (N- AZACYCLQALKYL) ANl LI DES AS POTASSI UM CHANNEL
WORRBABARS 5 Field of the Invention This i nveet/UsIw07/018571

concerns novel conpounds that activate or otherw se

nodul ate voltage-gated potassi um channels. The

conpounds are useful for the treatnent and prevention

of di seases and di sorders which are affected by

nodul ati on of potassiumion channels. One such

condition is seizure disorders. 10 Background of the

i sease, DERINATIV s OS5 A ZAGHOL AR RYII AR 1DES

Appr oxi mat el yA S PHIASPRIMEOHANNER, mnban_&vrdnsn ot
respond to currently 15 avail able therapies. Such

unfortunate patients - who nunber hundreds of

t housands of people world-wide - nust contend with

both uncontrol |l ed seizures and the resulting
Fiedd obthentpventionei r options in such crucial areas of

'R'eI € Tﬁgs i6alddh doRSHhERGR SHBbRYITRRAL acti?Rd oFbintkPRe modulate
VQNgngmd ptﬁastn(m chdmmelso Hénwhwund@ ép‘h aseflu] foarthameatment and

pRRER MR Aot i hb it At oy Pag i e p8RRsium fon

cliimmelsd @ suohl couadition BGelmandibordes. useful in treating
pai n. Retigabi ne has been found to be particularly
potent in nodels for the drug-refractory types of
epil epsy. Bialer, M et al., Epilepsy Research 1999,
34, 1-41; Bl ackbur n- Munro and Jensen, Eur. J.
ﬁ‘&grr?é‘é'él of tho fuventiony 100-116; W ckenden, A D. et
: Bénl nglf%a is @ eMl-kndval netP @ltoﬁfyaﬁdlsé’&@‘lfouﬁ& (x{libouz 39% of the

mlial neonatal convul sions," an inherited

peH ?ﬁlQZT Agproxipsiely Ba% of petients wdibipilensy de not rasnoadite aurrently
w3508 e BRGNP g S S eancs o

pdad@ wotld-widg —9ust Chatehd avith lOth gnc(aitrollemaeizures;gn@the resulting

od§fimed o PSR AT, 8 S RO REEE cmriomen.

ambd@vihgshed that one inportant site of action of

cr o e (o goobesey BateoRyen st i%&t ety
estér) QU.S. Pitnt NBh&BBE 3B0) FA3®Ren Edhind4b Bed. effdefivgmbdtment of seizure
has, been .sho uﬁ%008é924398 PCT/ US2007/ 01

r
disorders and has also been useful 1n treating pain. etlgabmeshsas]been found to

be particularly potent in models for the drug-refractory types of epilepsy. Bialer, M. et
al., Epilepsy Research 1999, 34, 1-41; Blackburn-Munro and Jensen, Eur. J. Pharmacol.
2003, 460, 109-116; Wickenden, A.D. et al., Expert Opin. Ther. Patents, 2004, 14(4).
"Benign familial neonatal convulsions," an inherited form of epilepsy, has been
associated with mutations in the KCNQ2/3 channels. Biervert, C. et al., Science 1998,
27, 403-06; Singh, N.A, et al., Nat. Genet.1998, 18, 25-29; Charlier, C. et al., Nat.
Genet. 1998, 18, 53-55; Rogawski, Trends in Neurosciences 2000, 23, 393-398.
Subsequent investigations have established that one important site of action of retigabine
is the KCNQ2/3 channel. Wickenden, A.D. et al., Mol. Pharmacol. 2000, 58,591-600;
Main, M.J. et al., Mol. Pharmcol. 2000, 58, 253-62. Retigabine has been shown to
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i ncrease the conductance of the channels at the

resting nmenbrane potential, with a possible nmechanism
w0 paslozd3pg) bi ndi ng of the activation gate of tPET/KENQ/018571

2/ 3 channel. Wittke, T.V., et al., MIl. Pharnacol.

2005. Additionally, retigabine has been shown to

i ncrease neuronal Mcurrents and to increase the

channel open probability of KCNQ 2/3 5 channel s.

Del mas, P. and Brown, D.A. Nat. Revs Neurosci., vol.

6, 2005 850-62; Tatulian, L. and Brown, D. A, J.

Ph L, 0 7-6 e sejzure type that ha
ki B! PS‘f éﬁf@? Qf?‘let%awﬁf a'p'g‘e restipg nerghrihs patgntial, with a
pos§i‘Bl931|r18é‘hanEbﬁ{ Idv%lwﬁgbi&kl[rfg ftﬁ*’@hét%hbﬂ gaﬂesofaﬁé K@JQ /3 channel.
several seizure nod i ncl udi &lgas i ndi cat ed

Watke.eT - Virrgd €f-s Mo rP’mgcqﬂe??%tM pllve prtigabmedng beerpshown to
mh%hé&?é%&ﬁal M bﬁ&éﬁs ARE S inkfBasd thd Chirel Mbérvpréﬁsbxhtﬁof KCNQ 2/3

unusual nol ecul ar nechanism there Is hope t
chean¢lgddeimas,i-|and firowaf Pebt Nate Revs Meurasrs ik 6020%5@\8159-&[2

| u { tial seizure,
T%\tﬁi Zxﬁ [hg{l/%ggeen ]?glsi st[g% *0 'o( gp%‘?(ér??ag%ort er, R J.
Nohr Tlaq séVzure @mt tRatrtoh decit mo§k x;esmlhlemodhhmpnpethblsos:,alled "complex '

154. The rec n|t|on re abi_ne
"
pggg sblng aslslleﬁ %ealﬁ nag lv% mesr%?m S pl r B8 dmc u (?ﬁ indicated

abb&e,aﬁmmgs ﬁarrmogmefsaomryrepﬁéﬁstycBwamhe 6Eﬂahygalaae b Brexdrspectrum of
withr abin t her . conpqunds  whi can affec
oty apEiE RRUORT Pl iehatoo T B0Pp B ETEaRnE gl be
efedttine &l man&fen@int @%fﬂ%él@&e&?péshﬁlclm:@g?ﬂk%n%@eﬂ partial seizure,
heir efforts to desi ot assi um channel npdul at i ng

WhiSHHgVHBeanfgsistagt t F‘Hr 8?’6“r Bt {-g¥Bhtia, Vs aedhRupdicldt, C.

NoYoHerdpeutic2007) vdlla,N@oleyl vative, H H\ NHO F the
present inventors have di scovered surprising and

excephe meagnifiop o rstigahine 9s g potassium channel apenerdips dnspired a search
orh i S 96 BRChIR LI LS om K leiineor other
cammpbupds hicl o, affeqtithelopening of, mra:lthe;whsreunocaﬂaﬂeognxw;umﬁon
clr{an.ﬁ gtructure of formula I A bel ow These
et rahydr oi soqui nol i ne derivatives are, of course,
benzyl am nes which are restricted to particul ar
Bref\Desariiitiomef thedavastidthe benzylic nitrogen is a

rrerrblenrthgifr e?fonzts to design a potassium channel modulating compound that is

superior to retigabine, shown below, which is a benzyl amine derivative,
H o
g
F

the present inventors have discovered surprising and exceptionally promising properties
in a series of tetrahydroisoquinoline den'vatives, speéiﬁcally, para-N-(1,2,3,4-tetrahydro)
isoquinolyl anilides and carbamates, and their several sulfur analogues, of the structure of
formula IA below

These tetrahydroisoquinoline derivatives are, of course, benzyl amines which are

restricted to particular conformations because the benzylic nitrogen is a member of a

2
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WD 2008/ 024398 PCT/ US2007/ 018571 second ring fused to
t he phenyl ring. Moreover, the present inventors have

wo cwosloze398 di scovered that replacenent of the pPCTES3007/018571
am no group of retigabine with substituents |ike
hal ogen, C1-C3 al kyl, OC1-C3 al kyl, and
trifluoronethyl also confers surprising and desirable
properties. 5 Thus, in one enbodinent, this invention
provi des or contenplates a conpound of forrmula IA.
Rg Ny(Y)g_R5 R2\ QO R3x R RLIA where Rl and R2,

are nd nt CN, hal ogen, CH2CN, OH, _NO2,
S“éPEi““é&FJZ)‘ ltlay@s lrergzéﬁ%reorﬂn%m?m nventopy haye grther
didbdVered tNaPreplickrhdnt@R tiad $itha 0 GO peti &dbis® with lsMibstituents
NHC( O)Cl &g al kyl %N(Bt%ﬁk % IJT{N(E
likg halpagp néésﬁ@smél Coplkyh) 3ad)t i ylmn@rs syprising and
A&kl préha@OCl- C6 al kyI 0C( =0) C1- CBal kyl , OCl- C6
al kyl 1-C6 al - cycl oal kyl , (CH2)rrC3 C6
cycl ahukyn oncgnbnxlmt,ébls k@yeption p(@&ésmommplates a compound of

fw&* kenyl, C2-C6 al kenyl, C2-C6 al kynyl, Ar,
_ hlenyl 15 (CH2)m‘uryI, -(CH2)rrirridazonI,
(CH2) mpyr azyl, -(CH2) noxazol yl R ( GH2) mi soxazol yl,
(CH2) nt hi azol yI , (CH2) m sot hiagglyk ‘(%I:IZ)(n'phenyl ,
(CH2) npyrrolyl, (CH2)npyrid r CH2) npYri mi dyl ,
whi ch cycl oal kyl BAgxS NCY yl groups
optional ly contain {pne p t wo heteroatoms sel ected
i ndependently from 7 ﬁnd S, and which are
optionally substi Rﬂt ed'as descri bed bel ow; where mis
zero, 1, or 2, Ar is a 5- to - menber nono 20 or
bi cyclic aromatic group, optionally containing 1 - 4
whereR heideR 1 atep itglepa@identlys d, G dajpge cOHIGN fOHNNK,, CHLF, CHF;,

R SHRCFS Ol ey e bt ot S gl i o o

alkPIYDRIC(HDYEHC alkgl, CHDIN(CH ) OFEQ)NENS ACEHHNEH, C(=O)NH-C-Ce
e SN RN Ho R G ol SEONE6 e enGlroIon f DRy OCHCo
alkiyl, 80Y-GR alld N IC L efclbAk PR {CHNRI0: Y Sdealkyiit@dcaéycloalkenyl,

dezs)ga_%i %yc?loalkenyl C;-Cs alkenyl, C>-Cg alkynyl, Ar, (CHz)mthienyl,

(CH2)mfuryl, (CH;)mimidazolyl, (CHz)mpyrazyl, (CH2)moxazolyl, (CH;)misoxazolyl,
(CHy)mthiazolyl, (CHa)misothiazolyl, (CHz)mphenyl, (CHa)mpyrrolyl, (CHz)mpyridyl, or
(CH2)mpyrimidyl, which cycloalkyl and said cycloalkenyl groups optionally contain one
or two heteroatoms selected independently from O, N, and S, and which are optionally
substituted as described below; where m is zero; 1, or 2, Ar is a 5- to 10- member mono-
or bicyclic aromatic group, optionally containing 1 — 4 ring heteroatoms selected
independently from N, O, and S; or R, and R, together with the ring carbon atoms to
‘which they are attached, form a S- or 6- mémber fused ring, which ring may be saturated,
unsaturated, or aromatic, which optionélly contains one or two heteroatoms selected
independently from O, N, and S, and which is optionally substituted as described below;
R'is H, halogen, phenyl, 2-(N ,N-dimethyl.amino)ethyl, CF3, OC,-C; alkyl or C,-C; alkyl; R3
and Ry are, independently, H, CN, halogen, CF3, OCF3, OC,-C; alkyl, or C,.Cg alkyl; X =

OorS; YisOorS; q=1 or zero; Rs is C,-Cs alkyl, (CHR¢)wC3-Cs cycloalkyl,
3
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25 R is H, hal ogen, phenyl,

2- (N, N-di et hyl am no) et hyl, CF3, OCl1-C3 al kyl or Cl1-C3
wW@bkdoglo24388 and R4 are, independently, H CN, Ppel/og®n7/018571

CF3, OCF3, OC1-C3 alkyl, or C1_C6 alkyl; X = Oor S

YisOor S, qg=1or zero; R5is Cl-C6 al kyl,

(CHRE),, C3-C6 cycl oal kyl, 3 WD 2008/ 024398

PCT/ US2007/ 018571 ( CHR6) WCH2C3- C6 cycl oal kyl ,

CH2( CHR6) WC3- C6 cycl oal kyl, CR6=CH C3-C6 cycl oal kyl ,

CH=CR6- C3- C6 cycl oal kyl, (CHR6),,,C5-C6 cycl oal kenyl,

CH2(CHRG), , , C5-C6 cIoaIkenI C2- C6_al kenyl , C2-C6
(%Qﬁgﬁzéﬁg ce@ﬂpgéc)yf %‘Aﬂz(cgﬁzby@q@ cyclgalkyl, CRX——CH C3-Cs cycloalkyl,

%@éeyclm%le (CHRGREL T cé'cloglkeﬁ%'l SHACHRS) &5 10

nono- or bicyclic aronma grou

cmqlw 1Gr-Conkanth Gy Cs alkymyh Aig ROt SHe IR SotcPr
(¢$E§F3@pﬂm§gt»{'l¥er Wﬂber%l l% ?BdAﬁlS q osll n?ér?g n(f-si'no- or bicyclic

re a cycl oal and cyc enyl group
aroptatiogdupy Opumaélyrpoommog lt—wb ring hgtelrmt@ns atlected mdependently from

oIy er.e al.l
?Jk 21% §t§& F)E Ead ehy ﬁ@e?}l}c %ﬂ%ﬂ‘é’n c%]oalﬁenyl groups
oﬂ»tmtlycymlanﬁd)ﬂqdr t\mm:g}mgrohtoﬂislsenyted md?é;iendqﬂtly faomiIN, O, and 'S;

|
i R RpcSinfeq BiiatRSm ool etpran il Beemgiploalkenyl
" alkyiog] artyuema hetepd 29l @Oup RIS RILKT RY, IU R}] Rgsahd A3l dey bptionally

s *ﬁ%m %ﬁgwan@pﬁyr fwg{ﬁnsmsp@ CQG@SF'Z %‘?ngﬁsnﬂy fipm C1-Cs alkyl,

h&YELH TN YOH mﬂ{éw (33278 QN% €|HQF| 4 trifilrtRetRYIS afP WheR hdditionally,
substituted with a ca onyl group. Such corrpounds are

alb SY dealkylandhsteracyciealky] gronps age opirnallysybstituted with a carbonyl
Sl cnlonipothlls SREAASHMPERNE Jch@at%?sv Abaatokab! es

|nformJIaIA re 15 contenpl ated IS I nvention.
| n akstentipllyalh quhmatlons off the smﬂealtwaonblps v fagmlaolA are

c&ﬂ Wd QiResi tion conprising a
arhraceut’ caﬁqpy acceptable carrier or dil uent and at

I eas(n amehafentvdimént] thisvinvgnticn mbmdmoecnntemblayes a composition
ef fective, anmount und

e & B Py Sy AePaRE” S of A% fd ey pne of e
folllowinig:a phrmaceuhtiealipeffedtive ahloynP6f fcsapowid of forhvlatia, a

of a co und of orrrul I A an har eutj cal |
PRI BRRARLY ACBIbI LD SRR OF IaRIBIA: § Pharmogically
acteplabRsoBVEROGH dTedthpoind of fornaa qummpa ﬁﬁérﬂﬁ‘éeﬂically acceptable ester
é:%nt enpl at es a ped| atric pharmaceutical conposition

fyrpmdpifoppuladfceuti cal Iy acceptabl e carrier or

di I'ugpyet an@th‘éyEMBoalﬂ{enPQﬂis@ﬁ%nﬁoﬂ??ow@ék%r@on&%?p‘ﬁte@ﬁ‘ Pediatric
of the follow ng; a pharmaceutically_ effective 25

phatBaReutisn! ePRRARHAMRPRRTISIRE mhmaAeutwaBuapm&!e Faygier gr diluent,
a2 ¥0p Rb A RatiE ke, Ahd 3t RASRNEYE the following: a pharmaceutically effective

amount of a compound of formula IA, a pharmaceutically acceptablé salt of a compound

_)—

of formula IA, a pharmaceutically acceptable ester of a compound of formula IA, and a
pharmaceutically acceptable solvate of a compound of formula IA. |

In yet another embodiment, this invention provides or contemplates a chewable
tablet, suitable for pediatric pharmaceutical use, comprising a pharmaceutically

acceptable carrier or diluent, and at least one of the following: a pharmaceutically

4
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of formula I A a pharmaceutically acceptable ester of

a conpound of fornmula IA, and a pharnaceutically
waecwsptahs e sol vate of a conpound of fornul a | BCT/US209®018571

anot her enbodi nent, this invention provides or

contenpl ates a chewable tablet, suitable for

pedi atric pharmaceutical use, conprising a

pharmaceutically 30 acceptable carrier or diluent, and

at | east one of the followi ng: a pharmaceutically 4

WD 2008/ 024398 PCT/ US2007/ 018571 effective anount of

corrpound for mJI rmaceut i cal
offeciivg st 84 tormpous Qé?ﬂ%‘tlﬁ $Rof %fm?ﬁ?l&lqaﬁy ageeptable salt ofa
cAipURICTUbingdh 1X, 2 pRARIaRBb Al la¥sdpRabié sclvate 6P ¢bshpehind of
fforrrul a | A, and a pharnmaceutically acceptabl e ester of

@hd agtharmsqeytisallyacceptableesisn of # eomponnseffernula IA.

thisg ?é’t%%ih@f‘ eRbONhRE Rk iRRtBAPIALES R cUE&H&‘i’atQJ a method of
preventing or treating a disease oOr disorder which is

preventingeat tipating ridisgaseonr dissirdergehigh isaffeqrst bjsastiyation voltage-gated
SR Rande TRl e SOMLEHRE M Pl PR bl

ﬂxcmmohnaiﬂymﬁekbvamhauﬂt/bfcarcommhﬂ obforgsi®lA or a sat maes&er or solvate
tht her.eof. This invention includes all tautoners and
tf‘s of conpounds of this invention. 10 This

| nv eThisdavaition m&luﬂd:scknstaaﬂoknemafpbwhd ®f edmpburkls of this invention.

nventi.on r nore at are.rep| aced b
Thidrasmonalronegpdpe inomannas ob s infoginn Bhot oy thatore atoms
a&rreﬂewdetmh ?Jd%‘acﬁ@ﬂi%@tﬂifé&h&%off ornul a | A above where

the roup NH C( -Rs is each of the follow ng;

SRBVCW@I%OT conmrggfﬂgompzm@ds gf §pg5nula IA ‘above where
w:%& NERC —ﬂﬁl Qnt 1s@l&35fthé?olﬂu»i§g NACPEO)Rs, NHC(—O)ORS,

venti on provides or contenplates

N&ﬂp&ﬁqﬂ NHC(H8RuINHEES er endMHEER)SRY) q- Rs i
5% oh&eRABB; t, Qﬂmﬁ*véﬁﬁ% r&i}a«fs dr%ﬁ&ﬁr}p@ﬁes a compound of"

rOVI es or contenpl a at’es a formu

fqm@%elﬁNwlfe(r&N)H-pﬁX)—Rﬁ)qr%s NHC(EG?(PZRs I n anot her
enbo e 1 e
conp S her elotEC ! B el bR by SQRUERRS gbnfpound of
fddn@{a13), Stere NH-@QeKb}eY)qeRbmdiIH@(FtS)Rtshi S nvent ion -
provi des nte | ates. a co ound, of
ehor I fo Bt SRR P oY eSO R et pertbiplafis gy gapound of
fcﬁﬂinwl'Aravﬁere NH-Q(#Ky-eYI)ql-mplspmw(@Be)SR@f cont enpl ates. a
conp?und

another embodiment, this invention provides or contemplates a compound of

formula IA, where NH-C(=X)-(Y)o-Rs is each NHC(=0)ORs.

In another embodiment, this invention provides or contemplates a compound of
formula IA, where NH-C(=X)-(Y)4-Rs is NHC(=S)ORs.

In another embodiment, this invention provides or contemplates a compound of
formula IA, where NH-C(=X)-(Y)q-Rs is NHC(=O)SRs.

In another generic embodiment, this invention provides or contemplates a
compound of formula 1A, where q is zero and Rs is C;-Cgalkyl, or (CHR6)WC3-C6
cycloalkyl.
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formula 1A, where NHC(=X)-(Y)g Rs is NHC(=S)OR5. 25
I n anot her enbodi nent, this invention provides or

waeeosenpbat es a conpound of formula |IA  wher ePCT/US2007/018571

NH C(=X)-(Y)q-R5 is NHC(=O) SR5. In another generic

enbodi nent, this invention provides or contenplates a

conpound of formula IA where g is zero and R5 is

Cl-C6 al kyl, or (CHR6)WC3-C6 cycloalkyl. 5 WO

2008/ 024398 PCT/ US2007/ 018571 I n anot her subgeneric

enbodi nent, ‘this invention provides'or contenplates a

conpound of formula 1A, where R H nethyl, ethyl

or hiF eRfther sPRESSEE REbOd e ibtS ivESHRERES Of gantemplates a
coHRpSHd moﬁﬁ&lwlﬁle&h@{e EQQHGHM}%II e§th{, oF RATBGSMd Of

formula I A where R I s phenyl 5In anot her

subg&henathersnberners smbodiment; thisdnyensionprevidgeer eantemplates a

C3 alk I n” anot her eneri ¢ enbodi nent, this
| nvein amﬁhgrscbgmgc embodimentpthi legeralonqunpdgmdr gintemplates a

t,A]E e t am noethyl. In
é‘?%er su geﬁzg\f gﬁgﬁb%ng% r@} %]ﬁls i nvention provides
o r comnamotidrasubgengric bﬁlb@dnpcnlntdhﬂhvémmnpravﬁés om\hmtﬁn]ﬂ'ates a
not her, s I nent hi s invention
yPpbind BRI MIPRILS: 2 RSSO o il a1 A
wher én Eﬁotheﬂ | sabgénerik Rnibodinhedt, thisigeatidncprovideslonvtitemplates a
this i royi d contenpl ates a conpound of
C‘?’BPWEﬂdgf’te \%ﬂég eli ﬁgthyl or ethyl. 15 In another
subgﬁnaidtser%ﬁbgaieﬁe Q:h\boalméxﬁ thCiab ttiohSpro ides oP&Irddhplates a
Nr(vY)g.RrR5 X NR3 R2 R In another

| chémﬂi)ﬁﬁuﬁmc&ﬂ@&%‘isgﬁeb{frw' a lA where R is

vc%‘ﬂbwﬁié?ffeﬂé%éﬁr Wbﬁl[eRpl@alqg@m ocated as shown bel ow

In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA, where R is methyl or ethyl.
In another Subgeneric embodiment, R, is located as shown below

Rq

N (Y)q—
PP CG
. N Rx
= 3
R, R

In another subgeneric embodiment, R; is located as shown below

R4

Joatnl
R S N R3x
R, R

In another subgeneric embodirhent, R, 1s located as shown below



R4& NY(Y)giR5 X R3 R2 R 20 In another subgeneric

enbodi nent, R is located as shown below 6 WO
wQo@8/0234898 PCT/ US2007/ 018571 R4 Ny(Y' g-R5 PCRBSHW07/018571

R2 R 1In another subgeneric enbodinment, Rl is |ocated

as shown below R4 Ny(Y)YRX NRZIR2Z 5R In

anot her subgeneric enbodi nent, this invention provides

or contenplates a conpound of the structure shown

below. R4 N (Y)g,Rs NH X \ R3 R 10 In another

subgeneri c enbodi nent, this invention provides or

contenpl ates a

R
* H

N\[r(Y)q\R5

X
S N R3
S
R{ R, R’

In another subgeneric embodiment, R; is located as shown below

N R
4 ) 3
R2 0 / \
Rl
5 Ry

In another subgeneric embodiment, this invention provides or contemplates a

compound of the structure shown below.

(Y)q\

C@f Y 5
10 In another subgeneric embodlment this invention provides or oontemplates a

compound of the structure shown below.
Rq

Iz



conmpound of the structure shown below. R4 \ N'r

(YY)g_R5 / P~:,NR3 X NH 7 W 2008/ 024398
weANBWSB9O7/ 018571 In a nore specific subgenePCT/US2007/018571

enbodi nent, this invention provides or contenplates a

conmpound of the structure shown bel ow, where R5 is

C5-C6 al kyl or (CH2),rC5-C6 cycloalkyl. \ Nv\R5 | / O

~N. . 110 5 HIn another nore specific subgeneric

enbodi nent, this invention provides or contenplates a

compound of the structure shown bel ow, where R5 is

C5-C6 al kyl or -C6 . cycl oal kyl . . OCF3 H NR5

O N In3ymete Svfelﬁq ﬁ“Hg%‘}?&chél?b@HBE‘?tf this iy epfiangprpyides or

c&ﬂ&ﬂﬂl’a@ Rlcomlpbuid bMHRREALERrPSHWTIBSoW! wh&@'ﬁsqms@.;ea‘}laﬂ or

npound of the structure shown bel ow, where R3 and
aaﬂéwcvpneﬁﬂﬁﬂbﬁhtly H, methyl, or methoxy. R4 N Ir
N

(VYR
fous
(o]
N
5 ’ H

In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of the structure shown below, where Rs is Cs-Cg alkyl or
(CH3)wCs-Cs cycloalkyl.

OCF
*H

g

0
N . "OCF,

Rs'

N

10 ' H
In another specific subgeneric embodiment, this invention provides or
contemplates a compound of the structure shown below, where R; and Ry are,

independently, H, methyl, or methoxy.

15 HN '

In a more specific subgeneric embodiment, this invention provides or
contemplates a compound of the structure shown below, where R; and R, are,

independently, H, methyl, or methoxy, and Rs is Cs-Cg alkyl or (CH3).Cs-Cs cycloalkyl.

8



X R3 15 HN CC~) In a nore specific subgeneric

enbodi nent, this invention provides or contenplates a
w@orpoedsgs of the structure shown bel ow, wher e R3I/asmoR418571

are, independently, H nmethyl, or nmethoxy, and R5 is

C5-C6 al kyl or (CH2),,,C5-C6 cycloal kyl. 8 WO

2008/ 024398 PCT/ US2007/018571 R4 HN Rs OR3 HN/

In a still nore specific subgeneric enbodi nent, this

i nvention provides or contenplates a conpound of the

structure shown below, where R5 is C5-C6 al kyl or

(CH2) WCS-C6 cycloal kyl. 5 H Nng O N HN In another

speci fic subgeneric enbodi nent, t*hi ¢4i nvention

provides or contenplates a coppPdy t structure
shown bel ow, where R3 and R4 d

10 ndepgndently,
H, nmethyl, or nethoxy
HN

X N R3
In a still more specific subgeneric embodiment, this invention provides or

3

contemplates a compound of the structure shown below, where Rs is Cs-Cg alkyl or
(CHy)w Cs-Cs cycloalkyl. |

F«.'j(\as

In another specific subgeneric embodiment, this invention provides or
contemplates a compound of the structure shown below, where R; and Ry are,

10  independently, H, methyl, or methoxy.

In another specific subgeneric embodiment, this invention provides or
15 cont¢mplates a compound of the structure shown below, where R3 and Ry are,

independently, H, methyl, or methoxy.



-N / In another specific subgeneric enbodi nent, this
i nvention provides or 15 contenplates a conpound of

w0 b@ssraspct ure shown bel ow, where R3 and R4 arBCT/US2007/018571
i ndependently, H nethyl, or nmethoxy. R4 . NY(Y)y,R5
Me-O X R3 O 9 WO 2008/ 024398 PCT/ US2007/018571 In a
still nore specific subgeneric enbodinent, this
i nvention provides or contenplates a conmpound of the
structure shown below, where R5 is C5-C6 al kyl or
(CH2) WC5-C6 cycloalkyl. M@ H N~-R5 Me-0 ON'OW OS5

I n apoth speci fi,c subgeneri epbodi ng, this .

i nve ?Bﬁi _B\'Og?/mf&ﬁco?“%gg’b e C‘r%ﬂ%gntag’g%wsw pPvidss or
cc_SItdérﬁplatHgQ @hqsanng of mﬂhsn;&bwae smgsw%géga&%, Rs is cﬁ-c6 alkyl or

i ndependent |y , nmet hyl, , , , or methoxy.
(GO RE T pelaig "R

Me
N
» Jeat
Me‘o o)
N : OMe )
208
5 .

In another specific subgeneric embodiment, this invention provides or
contemplates a compound of the structure shown below, where R; and R, are,

independently, H; methyl, Cl, CF;, OCFj3, or methoxy.

' H
Y
N\n/( )q\RS
S X
N@

In a still more specific subgeneric embodiment, this invention provides or

10

contemplates a compound of the structure shown below, where Rs is Cs-Cg alkyl or
15 (CHy)w Cs-Cg cycloalkyl.

H .
N
. R5
o OO

In another specific subgeneric embodiment, this invention provides or
| contemplates a compound of the structure shown below, where R; and R4 are,
independently, H, methyl, Cl, CF5;, OCF3, or methoxy.
20

10



In a still nore specific subgeneric enbodinent, this

i nvention provides or contenplates a conpound of the
W@ eooao243pe shown bel ow, where R5 is C5-C6 al kyPCDUS2005018571

(CH2),, C5-C6 cycloalkyl. H ~({R5 O N In another

speci fic subgeneric enbodi nent, this invention

provi des or contenplates a conpound of the structure

shown bel ow, where R3 and R4 are, independently, H,

met hyl, d, CF3, OCF3, or nethoxy. 20 10 WD

2008/ 024398 PCT/ US2007/ 018571 R4 O Ny(Y)9_R5 S x

H'N N R3 In a nore specific subgeneric enbodi nent,

this invention provides or coﬁfenpﬂates a conpound of

the structure shguwn bel ow, erg BB 5 h-Cf al kyl or
5 (CH2)w, C5-CB cyckoal kyl . 1~~ s R5 X ~..~-N
/ 1 N In anotherymore spegjfissibgereric enmbodi ment,
S 10 cont énpl ates a conpound
sef'ow, where R5 is C5-C6 al kyl

this invention proy
of the structure shey
or (CH2), C5-C6 cycloalkyl. ONy -,R5 o
In a more specific subgeneric embodiment, this invention provides or

contemplates a compound of the structure shown below, where R; is Cs-Cg alkyl or

5  (CHy). Cs-Cg cycloalkyl.

H-

. R
18 X
In another more specific subgeneric embodiment, this invention provides or

10  contemplates a compound of the structure shown below, where Rs is Cs-Cg alkyl or
(CHz)w C5-C5 cycloalkyl.

by O

15 In yet another more specific subgeneric embodiment, this invention provides or
contemplates a compound of the structure shown below, where Rs is'(CH)wAr or C3-Cs
alkyl.

H-

°}—s | /&E“\L]/\Rs
N\@ ?

11



H'N / ~ 1 N 15 In yet another nore specific

subgeneri c enbodi nent, this invention provides or
waeeosenpbat es a conpound of the structure showrChebmws/018571

where R5 is' (CH2)WAr or C3-C6 alkyl. H ON-) --s R5

O H'N/ I NI 11 W 2008/024398 PCT/ US2007/ 018571 In

anot her subgeneric enbodi nent, this invention provides

or contenplates a conpound of the structure shown

bel ow, where R3 and R4 are, independently, H nethyl,

A, CF3, OCF3, or nethoxy. RA N(Y)gR5 Tx NR35

O In a nopre s ecific su erjc .enbodi nent, this

i nvelft 3PE Y bt gmbo gg?ﬁ"éﬁb}sdf“é“ém&“%‘i’wﬁiﬁﬁf @pterppiates a
cothptmdWIehSHAre ShéWh b, vhiddk RNshd ¥, &eCindependently, H, methyl,

i ndependent |y, H, nethyl, &, CF3, OCF3, or net hoxy
ChAd3R9CEs, qranethowy or C3-C6 alkyl. R&AH NRS | OO N

R3 10 O In. another subgeneric enbodi nent, this

invention provides or contenplgfes a

ﬁ”*‘*’“\ .
0

In a more specific subgeneric embodiment, this invention provides or
contemplates a compound of the structure shown below, where R; and Ry are,

independently, H, methyl; Cl, CF,, OCFj, or methoxy and Rs is (CHs).,Ar or C3-Cg alkyl.

Y
<©©©[

In another subgeneric embodiment, this invention provides or contemplates a

10

compound of the structure shown below, where Rs is (CHz)wAr or C3-Cg alkyl.

R4.H ‘
N (Y)Q\
. Rs
oY
oSS
I

In yet another more specific subgeneric embodiment, this invention provides or

15

contemplates a compound' of the structure shown below, where R3 and R, are,
independently, H, methyl, Cl, CF;, OCF3, or methoxy and where Rs is (CH;)yAr or C3-Cg
alkyl. |

20

12
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15

20

25

compound of the structure shown bel ow, where R5 is
(CH2)WAr or C3-C6 alkyl. R4 N\/ Y)y,R I 5 X O/ I N

WR00805430% yet anot her nore specific subgeneriBCT/US2007/018571

enbodi ment, this invention provides or contenplates a
conmpound of the structure shown bel ow, where R3 and R4
are, independently, H nethyl, d, CF3, OCF3, or

nmet hoxy and where R5 is (C}Q)WAr or CG3-C6 alkyl. 20
12 WD 2008/ 024398 PCT/ US2007/018571 HR5 OO/ ' N
R3 I n anot her subgeneric enbodinent, this invention
provi des or contenpl ates a nﬁgund of formula I A
where R2 is H In another subgeftrig enbodi nent, this

i nvention provides or contenpl H\Hs’teqpound of
formula IA where R2 is halog n a other nore
anentlon

provi des or co conpound of formula IA,

where R2 is O ar a0t her subgeneri c enbodi nent,

this invention pré¥ides or contenplates a conpound of

f or M gholtifer sUbgIRriEembddinként| MY iAv@Iti provided & coRinthtes a

subgenerlc enbodi nent,_ this invention provides or
corpprundnf forwaula IAcwhers Reds8F fornula | A, where R3 and

R4 - afLandtRIIAE %Q\%HE %bohtmgt thiBh Pl tionSr&Vilies or contemplates a

trlfluoronethy nmet hoxy. I n anot her, nore specifi
camprymdeafifernantp &4i where Rtinhalogenent i on provi des or

In another, more specific subgeneric embodiment, this invention provides or

contemplates a compound of formula IA, where R; is Cl or F.
In another subgeneric embodiment, this invention provides or contemplates a
compound of formula 1A, where R; is trifluoromethyl.

In another subgeneric embodiment, this invention provides or contemplates a

" compound of formula IA, where R3 and Ry are, independently, H, Cl, methyl, ethyl,

trifluoromethyl, or methoxy. v

In another, more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA, where q is zero and R; and R, are Cl, ethyl,
methoxy, or methyl. . |

In another, more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA, where q is zero and Rj and R, are both méthyl.

In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA, where R' is methyl, halogen, or H: and R, énd R, are,
independently, H, Cl, ethyl, methoxy, or methyl. '

In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA, where R’ is methoxy; and R; and R, are, mdependently, H, Cl,
ethyl, methoxy, or methyl.

In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA, where R' is H; and R; and R4 are,

independently, H, Cl, ethyl, or methyl.

13
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20

25

30

contenpl ates a conpound of forrmula IA where q is zero
and R3 and R4 are O, ethyl, 15 nethoxy, or nethyl.
WO pooafopt3ber, nore specific subgeneric enbodi nePCT/USI0F018571
i nvention provides or contenplates a conpound of
formula IA, where g is zero and R3 and R4 are both
nmet hyl . 1 n anot her subgeneric enbodi nent, this
i nvention provides or contenplates a conpound of
formula IA, where R is nethyl, hal ogen, or H,. and R3
and R4 are, 20 independently, H d, ethyl, nethoxy, _
or thyl . | n_anot.her bgeneric enbodlnent this
ol PPy UbEEEC SrbRHRTE i B on I O Somtemplates a
cdrRpdHde fiformii $A S wherel RO i$THL § 9¥ero, 04 r&ismkmr& (CHRb)wCrCs
i ndependent |y, H d, ethyl nethoxy, or
cyetalldr more” speci fic subgeneric enbodlnent thls

| nvept hQfihd'say géh%ﬁc %boaﬁp&{i? %?sﬁﬁbél{tfgﬁ Fg%@i%?@#&l&i‘n&ﬁplates a
4 are

formula 1A, whére s H ,
compapdrnfdamyla L, wmere Rl q int; Y¥ds Oy hnd R3 i3 -Ce alkyl, or

82 US2007/ 018571 I n anot her subgeneric
GRHCRGR ety

i nvention provides or contenplates a
conp trumbth:ér shibgenefia embodidhert othir inventidn mov;dezexr apntanplates a

agﬂgﬁqﬂgfhf%ﬁ§§ﬁngghgﬁgéCHﬁghwc?‘gﬁ§si éﬁ &%JEﬁéﬁéﬂdgé

(G:HRQQCI @gpycﬂbaﬂsyla 5 conpound of formula I A V\/nere R
i's qis 1; and Cl-Cs6. al
(& SEsTemosyia Sk FrPdiBeN oIS gR pRvides or

caieapiatia it conpgdusid bR @ HUlOIA, R KSE BEEndR, 6T QHRIRBEE, €, alkyl, or
compound of faqrmula IA, where R is H gis 1l Yis S

(CHRe)s s cxdodylal kyl , or  (CHR6),,, C3-C6 cycl oal kyl .
10 | fh 2ndthé %&m&éﬁg&mm&t&ﬂﬁ@ﬂiv@%&n Jom&s or

i nvention provides or contenplates a conpoun
cqnserplatesjacompesnd offorawda 1y, valme H anrdiRRare § a@@@@s Ar,
I In a nore specific
(@JI ‘éﬁre?(FIgZ(e wént(éqﬂﬁ%j | ﬁventl on provides or
cont Mhmrespwlﬁnnqbgm«ﬁrnﬁmmtathxmnmmmpﬁmm gr R2

c%a%%ﬁ?nﬂoﬁn@of fortnnd FARGRere ’Mnd K5 2RO Yis (HIR(), Cs-Cs
cycloalkenyl, CHy(CHR¢),Cs-Cs cycloalkenyl, C,-Cg alkenyl, or Cz-C6 alkynyl.

In a more specific subgeneric embodlment this invention provides or
contemplates a compound of formula IA, where R' and R, are H and R; is CR¢=CH- C3-C6
cycloalkyl or.CH—CRG-Cg.-CG cycloalkyl. !

In another more specific subgeneric embodiment, this ixivcntion provides or
contemplates a compound of formula IA, where R’ is halogen; and R; and R4 are H, Cl,
ethyl, or mefhyl.

In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA, where R' is Cl or F; and R3 and Ry are H, Cl,
ethyl, or methyl.

_ In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of fomula IA, where R'is Cl or F; R3 and R4 are H, Cl, ethyl,
or methyl; and R is C-Cg alkyl, or (CHRg).C3-Cg cycloalkyl.

14
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In a nore specific subgeneric enbodi nent, this
i nvention provides or contenplates a conpound of

wo ooostob4398 A, where R and R2 are Hand R5 i s PCT/US2007/018571

(CHR6) WC5- C6 cycl oal kenyl , CH2( CHR6) wC5- C6

cycl oal kenyl, C2-C6 al kenyl, or C2-C6 alkenyl. In a

nore specific subgeneric enbodi nent, this invention

provi des or 20 contenplates a conmpound of formula IA,
where Wand R2 are H and R5 is CR6=CH C3-C6 cycl oal kyl

or CH=CR6-C3-C6 cycloal kyl. I'n another nore specific
subgeneric enpodi nent, this invention provides or

cont EhietbeSURERRSHS STReIBRet i in¥entien RipEides eF cqniemplates a

cHRbAFRILF BRFUIEIA2ARFR Eiﬁ Bhéibyl, thlonﬂithbstlﬁﬁedm thyl.

25 In another nore specific Subgeneri’c enbodi nent,
t hi sIn m@mrumeﬁpwﬁl subgsnerie embadiment.dbis Anvastion preyides or
| .
C(%?;&ngt yﬁonﬁ{b@lﬁ& olgf?ﬁtﬁlllgn:i% %11} Te Raﬂsdl Eﬁ r%)g %8Q1rl§s$ﬂxstltuted.
subg érnmdtherendwdspn@ﬁc §ulogmsnc mmbndmmnt, phm\m‘cmsioo [provides or

con(%e Al 51 at e(sr]nHaSEC d of form ?u i d erF lRans?£ pheny? c{pnlolnall}és%stltuted

RS | i?n otk mbteybecific 's(nfgdael)lc eﬁsem@y,ahmahmm bﬂO\)&M}:s or

< THERRIPHE A CormARES PR A oy B & R DR absuted, and

RS 20PCpalkAf of @HRY)SC)-64 cydieilieylR i s phenyl opt i onal |y
substituted. |In anather nore- 8@$B§§£|C suhgeneric

enboth #pber meresppeilic sebasmens et thisd Y"é’ﬁ‘BPé’Fﬁé‘Qd%s or
c&ﬂ@?ﬁﬁl&%& anon{MH lo fdxﬁmw\mr@hﬁe K Ss ﬁiﬁb@-@é hlkyl N(C,-C(, alkyl )-C;-

optlona %\ISU bstitute nore spec

Hqthden ‘#@ﬂt NH{'@I(‘Q)F:I'T\% ﬁFﬁYb Pﬁ&mabl@’& Célro) -C1-Cealkyl,
Lé@?'c%ta 1,%r eRERONCA Rl ? R”E';ﬁxelhﬁl, aﬁgﬁ Iy@”ubétﬁuted and Rs is

t’'ionally substituted nor e

C$ﬁb@&& @fﬁaﬂgén@rﬁbcwﬂbdkﬂnent this invention
prov irgafotﬂér suﬁgéﬁe?im Qfméht Cmu&ﬁlo%[ﬁrt)g{dgy&acdr@gnﬂgtes a

wher e , optlon 1y SUb and
c@npﬁﬁadaiﬂ@hnula rIA( GHBG)R', iCBE, B8ty coroathydy and RDisl NH-C)-C alkyl,

ORI ESoREE, oMy STRHLERYC L

f or min %tlaﬂoth&h sutgeleric embibdifrient Bhia lidentioNpfdhides atlcksifemplates a

°%ﬂ‘ C% I’Iﬁf&@%e“@'c }rCﬁGhﬁlc%y%wNH TR &8 csaiin,

—@)e.ctaalﬁﬁ &l BE|-Cqalky( =O0) C1- C6 al kyl R is
phen¥ 0 tlonally substituted, and RS is
n ano specxﬁc subgeneric embodiment, this invention provides or

contemplates a compound of formula IA, where R, is H, methyl, methoxy, or halogen,
and R' is methyl or ethyl. |

In another more specific subgeneric embodiment, this invention provides‘or
contemplates a compound of formula IA, where R, is H, methyl, methoxy, or halogen,
and R' is phenyl. '

In another more specific subgeneric embodiment, this invention provides or

contemplates a compound of formula IA, where R, is H, methyl, methoxy, or halogen,

‘andR'isF.
30
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C -C6 alkyl, or (CHR6)W C3-C6 cycloal kyl.. 15 In
anot her subgeneric enbodi nent, this invention provides
w@eroosop3espl ates a conpound of fornula | A WheeBUR00T/618571
H, nmethyl, or ethyl; and R, is NHC, -C6 al kyl,
N(Cl-C6 al kyl )-Cl-C6 al kyl, C(=O NH Cl1-C6 al kyl, or
NH C(=0) Cl1-C6 al kyl. In yet another subgeneric
enbodi ment, this invention provides or contenplates a
conpound of forrmula IA, where R is H nethyl, or
ethyl; and R, is C(=0 OC1-C6 al kyl, 20 OC(=0) C1-C6
al kyl , or OCl-C6 al ky I n anpt her specific subgenerl C
enboli #Rother spbgegeric, 9’@9??‘6??%r‘5\?ﬂﬂ&“‘8p Previfestrnonteayplates a
co?ﬂ;sm%@ f&fmtleiMﬂerE'ﬁ] VRRIIRDXF; methc 'éﬁiyll‘)@thoxymethyl or
met hox or hal ogen, and IS methy et hyl .
mgihox ¥t )'m)re specific subgenerl c errbodl ment th| S
i nveptd I
tornk aﬂ{akﬁp\%iffies% énen%%ﬁ%hﬁ&f& ﬁﬁseéwémﬁm EHBU{&Qs 8f
cdmaetm]glews a camgpoind oﬁfopm@wllA thraRotsrmpthmy,enstpem’rhctbyl,
u ic e Odl Lh's i nti rovides. ar
eﬂslox rlﬁyl esn§1 Xy if-[ e[h:%n or q%&;é%nvmaedrdgﬁﬁ%ethﬂ or Cl.
mat hLﬂ anotheir Iimx'y spmﬁchalh@nenc erabodiirent; this @nvihtiv¥Oprovides or

2008/,024398 PCT/ S 07/ t.h
N BRIR s A eomped DTSRRI hert B BURPRGN1 SARBRAR, dbgtituted,
arﬁmpﬁtl-[ldnétﬁylt fefidxy, drhalogemr e R, is nethoxy, -

 iror it Fesre SHRE Prhsek A AT hedlTment NS NRpiiAR Petides or

cAMMPIRS aQLompotRd bEIRMAl LA, AWiRE RO, Ur ¢, aIky zin‘d,Rz isH,
where Rl is nethoxy, net hoxyrret hyl, = et hoxynet hyi

@asthexyor hiloges H nethyl, or hal ogen: and R3 |s
et N arfdthdrmore SPecfiO bitipen & @mﬁ&‘ﬁﬁiéﬁt thi3 %ﬂ@ﬁ fovides or
enbodi ment, this invention provides or contenplates a
cantemplated asbmiponnd phfarmulakie vehere R} is methovonphd R, is H, methyl,
I bstituted,  and R2 is H nethyl, nethoxy,
mgﬁ‘tokg’ln%gﬂé%og%go In anot her nore specific subgeneric
enbobh almnlnqr mdre sp¢qi1ﬁe stbigenenic cmbddiment this cmteahiph pteesdes or
for

w%?%ﬁ%&g 2 d:owoun gfl fo nnhlaV\D\e rvx“ra'here R dxm&ﬂylamu%s ethyl and Ry is H,

methyl, methoxy, or halogen. }

In anbthe_r more specific subgeneric embodiment, this invention provides or
contémplates a compound of formula IA, where q is zero, R, is H, methyl, methoxy, or
halogen, R' is 1-phenyl, optionally substituted§ and R3 and R4 are H, Cl, ethyl, or methyl.

In another more specific subgeneric embodiment, this invention provides or
contemplatés a compound of formula 1A, where q is zero, R; is H, methyl, methoxy, or
halogen, R' is 4-phenyl, optionally substituted; and R3 and R4 are H, Cl, ethyl, or methyl.

In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of forinﬁla 1A, where q is zero, R» is H, methyl, methoxy, or
halogen; R' is CF; or C,-C; alkyl; and R; and R4 are H, Cl), ethyl, or methyl.

In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA, where q is zero, R; is H, methyl, methoxy, or

halogen; R' is methoxy; and R3; and R4 are H, Cl, ethyl, or fnethyl.

16



nmet hyl , met hoxy, or halogen. In another nore specific

subgeneri c enbodi nent, this invention provides or
w@eomsensbat es a conmpound of fornula IA  where RT/US2007/018571

met hoxy, and R2 is H, nethyl, 15 nethoxy, or hal ogen.

I n anot her nore specific subgeneric enbodi nent, this

i nvention provides or contenplates a conpound of

formula A, where R is 2-dinethylam no ethyl, and R2

is H nethyl, methoxy, or halogen. In another nore

speci fic subgeneric enbodinent this i nvention

\?\;‘g\r/k{jes ﬂgerrzsé %e%%gtﬁe | aft S oynad é))%éwiigﬁr, (r)rru contemplates a

cdiﬂ;l)dl@lglhf fomula IA; ghemd is zletli; ROiké(lzl-dihnfli:ﬂb&tmhb) eﬂxgl ;80ds H, methyl,
and R4, are H, t hy I n anot her _
m%ogy,sg&a;lqgee %éﬁ%f‘&tzr@ %&Jr -‘H]P or mgthyli nvent i on

Pr oVirflgmmope sﬁééfﬂ&dﬁ%'—g'gn%ﬁc &n%@&i’&%ﬂ Qh@fnvfeﬂﬁ&‘ﬂbﬂ)vﬁ&s or

where q is zero, R2 , methoxy, or

oqm«rregléwsawomp@undeﬁéqmulawlu 1y substituted; and
R3 and R4 are H d, ethyl, or ngthyl. 25 In anot her
nore specific subgenerlc embodi ent B this invention
provi des or contenplates a conp d o Srmula | A
where q is zero, R2Ri ; et kpxy, or
hal ogen; . R is CF3 -CHal kyl; Rand R3 and R4 are
H d, ethyl, or net not her nore specific.
subgeneri c enbodi ," this Rnvention provides or
contenpl ates a conmpound of formula |A where q is

zero, R2 is H nethyl, nétho¥§} or 30 halogen; R is

et hpXaiotlRé9ndRd s?}éiﬁgémﬁbémﬂnt Ghis i8VehYion pPévidBS dhdontehfplates a
WO 2008/ 024398 P S2007/ 018571 I n anot her

coppRyedafifernapp dai elew. t hi s i nventi on provi des or
contenpl ates a conpound of fornu%a IA “where q is

zero; R is (2-dinmethylamno) et is H methyl,
met hoxy, or hal ogen; and R3 an \ﬁ/ﬁ , ethyl;
or methyl. In a nore ciil C eneric enbodinent,
the i nvention pro¥gdi?iigtgﬁ‘contenﬁhates a conpound
of formula A1 bel'o /’ RN VRS R \ 1 o

R2

IA-2

* In another more specific embodiment, this invention provides or contemplates a

compound of formula IA-3 below.

IA-3
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R& RR R IA1 In another nore specific enbodi nent,
this invention provides or contenplates a conpound of

wo orosb498 A-2 below. R3 H jCYORS O N R4 R RT/UID02018571
IA-2 1In another nore specific enbodinent, this
i nvention provides or contenplates a conpound of
formula 1A-3 below 15 RBH~ N : X4 S R OCR
|A-3 17 WD 2008/ 024398 PCT/ US2007/018571 | n anot her
nore specific enbodiment, this invention provides or
contenplates a conpound of fornmula I A-4 below. R3 H

y Fin another more specific embodiment, this invention provides or contemplates a

compound of formula IA-4 below.

R; H
Ly
R1_-l:‘:/jCT R4o |
SR
R
" IA-4

In another more specific embodiment, this invention provides or contemplates a
compound of formula IA-5 below. '

N__s
* 20y
R > N R,®

_ Y l// .
| < -
IA-5 =

In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA-1 or formula IA-3, where R; is H, alkyl, or halbgen; and Rs is
C,-C¢ alkyl, (CHR¢)wC3-Cg cycloalkyl, (CHRg)wCH2C3-Cg cycloalkyl, or CHz(CHRg)./C3-Cs -
cycloalkyl.

In another more specific subgeneric embodiment, this invention provides or
contemplates a compound 6f formula IA-1 or formula IA-3, where R) is (CHz)mCA-C6
cycloalkyl; R, is H, alkyl, or halogen; and Rs 1s C.-C5 alkyl, (CHR¢)wC3-Cs cycloalkyl,
(CHRg).CH,C3-C¢ cycloalkyl, or CH2(CHR6)C3-Cs cycloalkyl. '

~ In another more specific subgeneric efnbodiment, this invention provides or
contemplates a compound of formula [A-1 or formula IA-3, where R, is methoxy,
methoxymethyl, or methoxyethyl; R; is H, alkyl, or halogen; and Rs is C,-Cgalkyl,
. (CHRg)wC3-Cs cycloalkyl, (CHRg)CH>C3-Cg cycloalkyl, or CHQ(CM)WC3-C6 cycloalkyl.
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5 Rai RO~~ N CdIlIJIR R21A-4 5 1In another nore

specific enbodi nent, this invention provides or
waeomsesbat es a conpound of formula | A-5 bel oRCT/BS2007/018571

fSR / 11 5SS \ PI4 R ~ R R2IA5 10 In another

subgeneri c enbodi nent, this invention provides or

contenplates a conpound of fornula IA-1 or fornula

| A-3, where R2 is H, alkyl, or halogen; and R5 is

C -C6 al kyl, (CHR6)WC3-C6 cycl oal kyl, (CHR6) WCH2C3- C6

cycl oal kyl, or CHQ(CHRG)WCS C6 cycloalkyl. In another

nor e §e0|f|c suo%ener nbodi ment, . this inventi

pr ov ¥ agpthes BIOEGFReS ggnegc et ofh‘-‘f Wﬁﬁﬁ'odl provides or
cdr&er&pxafesfa%mﬁoanh 8f Bormile1£-2Rwhife K G50, ttﬁg?uu@@ (CHR(,)WC3-C6

“icloal is H, mq&&y or haloa6 and R5
by CH(GH )wC(s@qmylmkwcs Cb
cycl ﬁf"%"t%oth@f mgr'gélﬁbﬁﬁ‘) subfetieHe e?Mf(Jd% LY this inveRti6H f8Vides or

nore speciftic subgeneric enbodi nent, this invention

contermplgtes aggompownd efrﬁrrawézsll*aﬂw#pmlﬁﬂlsdfr (FARavAT;| GHACHRg)wAr

daJ A-3, where R is nethoxy, 20 ‘
Ol(r)rg]ﬂ&)% fhyl or nethoxyethyl; R2 is H, alkyl, or

hal ogeygt aandleRﬁloissliecif@subgkgddc en(liddﬁiﬁ):iw:ﬂﬁmver_ltion provides or
cc&\ﬁérp ksé)éll COH@H Eg)og?;r%o 13 g chr?lere k%'CRso—'bH-CrCs cycloalkyl,

CH=CR.5-C3-C6 cycloalkyl, (CHR6)WC5-C6 cycloalkenyl, CH>(CHRg)wCs-Cs cycloalkenyl,
C,-C¢ alkenyl, or C,-Cs alkynyl.

In yet another more specific subgeneric embodiment, this invention provides or

contemplates a compound of formula IA-3, where R, and R' are H; R3 is methyl; and R;
is C;-Cs alkyl, (CHR)Cs-Cg cycloalkyl, (CHRg)CH>C3-Cg cycloalkyl, or CH>(CHRg)wCs-
Cs cycloalkyl. '

' In a still more speoiﬁc subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-1, where R is H, F, Cl, Br, methoxy,
methoxymethyl, ethoxymethyl, methoxyethyl, or trifluoromethyl; R; is methyl; and Rs is
C4-Ce alkyl, (CHRg)CH,Cs-Cs cycloalkyl, or CHa(CHRGg),,Cs-Cs cycloalkyl.

In another still more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-2, where Rs is C4-Cg alkyl, (CHRg)wCs-Cs
cycloalkyl, or CH2(CHR6)WC5-C6 cycloalkyl; and R, is H, F, Cl, Br, methoxy,
methoxymethyl, ethoxymethyl, methoxyethyl,or trifluoromethyl.

In another still more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula [A-3, where R, is H, F, Cl, Br, methoxy,
methoxymethyl, ethoxymethyl, methoxyethyl, or trifluoromethyl; R, is H, methyl, or F; R' is
H or methyl; R;is methyl; and Rs is C4-Cg alkyl, (CHRg).Cs-Ce cycloolkyl, or
CH,(CHR)Cs-Cg cycloalkyl.

In another more generic embodiment, this invention provides or contemplates a
compound of formula IA-1, where R, is (CH;),C3-Cs cycloalkyl, C3-C6 cycloalkenyl, or
(CH3)mC3-Cg cycloalkenyl; R' is halogen; and R; is methyl or Cl.
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18 WO 2008/ 024398 PCT/ US2007/ 018571 In yet anot her

nore specific subgeneric enbodi nent, this invention
w@e@siogsss or cont enpl ates a conpound of for mul BCT/BSR)7/018571

where R5 is C -C6 al kyl, (CHR6)WC3-C6 cycl oal kyl,

(CHRG),,, CH2C3-C6 cycl oal kyl, or CH2(CHRG),, C3-C6

cycloal kyl. In yet another nore specific subgeneric

enbodi ment, this invention provides or 5 contenpl ates

a conmpound of forrmula IA-2, where R5 is Ar, (CHR6)WAr,

CH2(CHRG6) WAr, or (CHR6),CH2Ar. In yet another nore

specjfic subgeneric_enbodi nent, this invention

pr ov iRt morg speifif syhsengric Badimenb this iR vrnfign prevides or

| ¥ -
oD R il ot e R Bl o
vifal ksaylcen(GE z)mﬁecezywlbwér?yrmeﬁ epChes al kynyl . In

yet angidifdr xH&"eSpéd?ﬁE b&ﬁéenéﬁ'@ %BS&nh{‘en? e %J@lﬂbn PH\h&es or

i nvention provi aes or cont enp ates a conpoun
canpemplates |a/mmpqm¢ o€ fRmudmin ik, where Ry ismeethexyrmethyaxymstyl,

oFiepd Pyt GIEHT T, AR o megyorct ma i

(CHR{)p@I-KY kycladikdnyl ar EIHRY)wADr e specific subgeneri c

enbodi nen this in ent. on provid 0 conte at es

c oot Hipther e kppdiE RibSReht enbafinl, S ARV EHBh BiSad or
corpéfiphates a coRigonny Rﬁﬁfckryﬂu,la BA-howheRrt Ryis pheylhepticeially lsubstituted.

or t

i f1 uor onet h A4-C6 .
a1 kyin R P e suberrts b s ey pNpERdes or
aﬁye:hpatd@al conpbudd of fstnudd 1A 11, Whefe BPRGhdthyl, BalbaRABA, éthyl, or
enbodj nent, this invention prOV|des or 20
h@ﬁﬁ?éhplates a compound of forrmula IA-2, where R5 is
CA- Cy ﬁ&ﬂérasuﬁ%“%ﬁ):%@ﬁne@)’ﬁﬁﬁﬂlv&mon p?f)wl(:les (a' conltgemplates a

cl oal kyl ; i s

cqmpéml;pf) forrpylp é&yhe'rhm R’ @t%@wﬁ@o’mmh@m@xy et hyl | or
trif R angtd %?eh@ eﬂ'ﬁ)%tiﬁﬁéntstthlné invERIdn F})?B@iﬁg bnccontemplates a

subgeneric e I's invention provides or
coropeundsiffoasula IéohMLdebfs f-pethyl ar I &t where R, is

H Py % grmo & %chﬁ%f ogen%{, E&I)BXR%%QJ ﬂlﬁ%\t']eo}t(: nﬁ)fr&%!ries or

nethoxye 0
cdnterRplates a ddnqroumétolﬁ yormuRBIA 4, mhbiwlk is Arfthob, R sis CL-Caalkyl,

Grsr e rrohaiol o AN e Metodi ot - Fris B

miethoRPforarifl@sromietlgs or cont enpl ates a

In another more speciﬁc subgeneric embodiment, this invention provides or
contemplates a compound _of formula IA-1, where R’ is 4-fluoro, Rs is C4-Cg alkyi,
(CHR¢)wC5-Cs cycloalkyl, or CH2(CHR¢),Cs-Cg cycloalkyl; and R, is H, F, Cl, Br,
methoxy, or trifluoromethyl. _

In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-1, where R, is (CHz)mimidazolyl, (CHz)mpyrazyl,
(CH)p, furyl, (CH2)n thienyl, (CHz);,,oxazolyl, (CHy)nisoxazolyl, (CHzl)mthiazolyl,
(CH;)misothiazolyl, (CH2)mphenyl, (CHz2)mpyrrolyl, (CH),pyridyl, or (CHy)mpyrimidyl; and
R, and R' are H. »
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conmpound of formula IA-1, where R .is (CH2)nC3-C6
cycl oal kyl, C3-C6 cycl oal kenyl, or 30 (CH2)nC3-C6

waey@Boaiskenyl ; R is halogen; and R3 is nethyl PCr/USt007/018571

19 WD 2008/ 024398 PCT/ US2007/ 018571 | n another nore
speci fic subgeneric enbodi nent, this invention

provi des or contenplates a conpound of fornula I A1,
where R1 is (CH2)nC3-C6 cycl oal kyl, C3-C6
cycl oal kenyl, or (CH2)nC3-C6 cycloal kenyl; and R is F
or . In another nore specific subgeneric enbodi nent ,

this nvegtl on prow@ or 5¢ errpl afes a corrpoun&l

of f!ﬂ?ﬁﬂt CTIMOTE SPGHIEE dugenpuc SABYSAHAP Bygvides or

o&{t&aisw&tamblmpoaﬁd Berd}m@r@tml whE’l% Rﬁlsl'(bﬂ[é)Hmﬁmdagoly%Cﬂz)mpyrazyl
R4 is nethyl or :and R5 IS

(CEon Sal i mcer (el 4B s N, GO hisgolyL,

t imidyl; v
‘%%??*3%‘*# bk mg’“‘&“éﬂty%  {CEL TPy RESI (CHO) AU C 65(a)ypyrimidyl; and
Rpisénphenyb gptionally spbstitutedi t ut ed. 10 In anot her nore

specif h&tﬁ&pﬂ&@%gé&fng TR BRO Embb i o¥ rl*fﬁ%{'ﬁ‘ﬁ@iop /Rrowdes or

DTOVIdeS or cont ates a conmpoun
coitemplaRs aj mpouhg Iof fmmmmﬂywhe@t Ri\is CFgor Civls akiyhRis.is Ca-Cs

S0 FEARDEE, SRS ELLLBITR i, . 1. e

methexg, d?mﬂsorﬁm@:ﬂhlyhet hyI am no) ethyl. 15 In another
bgeneri c enbodi nept, thi n on ovi des. or
cont b giare STt sHbetprrc BBt A s Hsarignroyides or

-cdntémplayds aomipoahd B forhﬂllzam-tlbeﬂhem{'ﬁs apféethil 6r 4-ethyl; and Rs is Cs-

R RGBS exmltaon i GHR L s Srlopol oo Ry H. . L Br,

mlgt}fdéy_é{rqnﬂﬁiﬁofnsﬂ, -C6 al kyl, (CHR6), C5-C6 cycl oal kyl,
CHR6) WC5 cycl oal kyI and R is H F, d, Br,

20 mi mber rmretsmﬁe swkgeneng Pmbpwnmétth@rmmnen provides or
c&ﬁ@xﬁbfaié& aCHRERNRA bf f&mmmnwhewhﬁ b ‘ﬂ?‘&{y&r&hoxx and Rs is Cq-

provi des or contenpl ates a oun

Copllsyle (GHR})5C4tCs cydipalkylrer @Hz(@ﬁ%@sl—ﬂywdoa@l@lmﬁ\MS HGF, Cl, Br,
%98%9{}1%0,8{“6@3?(%%)% C6 cycloal kyl; and Rl is
. > ’ r o . A

, hoxy, or trlfluoronethyl. -25 1In
anot heanqmsren@pspédiﬁc sshgegerne embodinent,i thisnayertion provides or

C(lf’rlz)l%/"l ﬂfa es ) rfpp\éiliﬁg ?)ié ?c?ﬂm:fé) D%—gp&l)h%feﬁé'dg Q%ﬁ&’ﬁ% ggtiggally substituted;
R§ @-(b)-@pglkﬁz (CHR).,Cs-Cs cycloalkyl, or CHx(CHRG¢),,Cs-Cs cycloalkyl; and R, is H,
F, ACl Br, methoxy, or trifluoromethyl.

In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-1, where R' is 4-phenyl, optionally substituted;
Rs is C4-Cs alkyl, (CHR4)wCs-Cs cycloalkyl, or CHz(CHR6)wC5-C6 cycloalkyl; and R, is H,-
F, Cl, Br, methoxy, or trifluoromethyl.

In another more specific subgeneric cr;lbodiment, this invention provides or
contemplates a compound of formula IA-1, where R' is CF; or C;-C;3 alkyl; Rs is C;‘-Cﬁ :
alkyl, (CHR¢)wCs-Cg cycloalkyl, or CH2(CHR¢)Cs-Cg cycloalkyl; and R; is H, F, Cl, Br,

methoxy, or trifluoromethyl.
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(CH2)m furyl, (CH2)mthienyl, (CH2)noxazolyl,
(CH2) m soxazol yl, (CH2)nt hi azol yl,

w@ agpmissot hi azol yl, (CH2) nphenyl, (CH2) npyr r oP@T/1S2007/018571

(CH2) npyridyl, or (CH2)nmpyrimdyl; and R2 and R are
H 30 20 WD 2008/ 024398 PCT/ US2007/018571 | n anot her
nore specific subgeneric enbodi nent, this invention
provi des or contenplates a conmpound of formula I A-1,
where R, is (CH2) mi m dazolyl, (CH2)npyrazyl, (CH2)m
furyl, (C}Q)nwthienyl (C}Q)nnxazolyl

(CH2) m soxazo égHZ nt hi azol
( CH2§ i xﬁ?%l Spect RERe Odl('l'@qg)thlﬁ)}pyeﬂtl}?p provides or
c&:ﬁ—‘éﬂﬂbmu ddytpoud of W%JIWE R'384-mé&h§ or ‘ﬁethyl Rs is C4-Cq

hen optionally substituted. In another nore
ol (s Rk oh SR TP LR OmG - ecx iRl a9 Ko is H, F, CI Br,

n&&{a&y%ﬁﬁomﬁg{]{yenpl ates a conpound of formula IA-1
wher e IS or C1-C3 alkyl; R5 is C4-C6 alkyl,

( CHR®) wmh@en@rycspeqﬁk gubgepericembaiirent, thissnaation provides or

' Y, .
oRAER Yl ity . o AR s s e
alkyb g@l{&)wﬁs@msdpdkmh or CH(CHRy)&-Cocyaboadivylgasl Rwis H, F, Cl, Br,

| d of f I - wh
mE&%&?ﬁéhgéﬁ%eﬁﬁFp?ugndoRS |O;rmc4a lCé ;I kyl ere R is

( CHRE mcﬁﬁer@ﬁoﬁ:)spbmﬁb lsywbgeneric EﬁHB()ﬁHRﬁx),,thﬁﬁn%non provides or

oA ERP i orTndiof S -4 bheriis T e Chirg Bty o

Cy cl ‘P(@lil'fdther rﬁére@'ﬂg&ﬁ@@ﬁﬁé%n@@mﬁbfm lﬂrHSa1n‘5‘é]ﬁiloﬁ’prdv§des or

nmet hoxy, or trifluoronmethyl. In another

| wm%plﬁﬁé’@ qqr@%még)é Sesttiula Biifo tihgeaRs 15tHh or mgthhiRyis Ca-Coalkyl,
’(%RX)'\V@%%&%lo&lﬁglt P?h?(‘(ﬁ%")‘nasl ES‘SHI%J &1‘&@% ?I ET’ACI1 Br,

opt 1 or ubsti t ut ed
meﬁnmwauwmeﬂ(ytHRa) , C5- C6 cycl oal kyl , or

CH2( G0l rﬁg ¥ e?r?do'ﬁ?;rhfnta@?s eétﬁon"{:rovi’fies & colt Ji%mglates a

met hoxy, ofr Y uoromat i anot herr nore Spéci
cauporeniofi formuniaddi- Icanlhqreths§{| nvention provides or

tenpl f formula |A1 R i
- phanprob g pPeRR et i enion iroltfEt e cmiftates 2
céBpimdEFothula)ial-2, aw@tb R' isrhal#26 CHR6) WC5- C6

cycl gal k and R i . e . .
y ?n an(}/tl'ler more specxﬁc stlbgenenc embodiment, this invention provides or

-contemplates a compound of formula IA-2, where R'is F.

In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-2, where R' is methyl or ethyl.

In another more specific subgeneric embodiment, fhis invention provides or
contemplates a éompound of formula IA-2, where R’ is methyl or ethyl; Rs is C4-Cg alkyl,
(CHRg)wCs-Cs cycloalkyl, or CH>(CHRg).Cs-Cg cycloalkyl; and R, is H, F, Cl, Br,
methoxy, or trifluoromethyl.

In another more specific subgeneric embodiment, this invention provides or

contemplates a compound of formula IA-2, where R' is halogen; R;s is Cs-Cg alkyl,
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25 F, d, Br, nmethoxy, or trifluoronmethyl. In another
nore specific subgeneric enbodi nent, this invention
w@e@siogsss or cont enpl ates a conpound of for nuPEr/U82007/018571
where R is CF3 or Cl1-C3 alkyl; RS is C4-C6 alkyl,
(CHR6) , C5- C6 cycl oal kyl, or CH2(CHR6) W C5- C6
cycloalkyl; and R, is H F, d, Br, nethoxy, or
trifluoronmethyl. 21 WD 2008/ 024398 PCT/ US2007/ 018571
In anot her nore specific subgeneric enbodi nent, this
i nvention provides or contenplates a compound of
Qrmula | A- 1, ere or 4-et hyl '
(RGO Ryl e HREHE Shesmlapiotgnd ) s 1, o, B,
etk (HdR@ifludeomethyeycl oal kyl ; and R is H F, O, Br :
: nethoxy, or trlfFuoroneth . 5 In_another nore
spec i anotherppers speeifi emﬁ@% gmbegjment, ihis Apyepgion provides or
c%%pﬁ’e% aQ®m t%ﬁg )%??%ri;}{ugﬂ%):(zcm&%qs o Rf Q¢ G}LFE ailkﬁr {€HRg)wCs-
Cé G)‘ml%l@ @&(S&&bﬂsk@d cyc}svﬂ?/km—,lza(ld:m@ H, F ,GSL Bs methoxy, or
#égg and R is H F d, Br, nethoxy or
nethyl I n anot her nore specific subgeneric
enbo(h anther mdviespecifie stbgeneric embdédiment, thisGnvention provides or
c ates a c nd o f,0r J.AL 4, ere.R
o 1R 3 GoryB B SR Il PRER R LigP piqity Substituted.
C4- Cn ﬁidﬂyér mcﬁleHB&)lﬁc stgenbric ymbe&hbﬁk,,thﬁﬁnventlon prov1des or

CARIPBIFS PTRRE 96 ) GHOATHI-2 PO Ryin PR o Rl spbstituted.

subg &n&idtﬁereﬂ&%peaﬂ& suEéHn%né emeaamwm nnmhcmma rov1des or
conteggﬁates a co qund fornul a_| A-4, where

centemplalgs afompaund g R R LA, eI R' i5 €% pCER6y alkvks. co
Cy cl Q@Meé rﬂére@b@&ﬁ@?@ﬁé%% %bﬁ&lﬁ&@ltkﬁlxnv&ﬁ@n Broxhées or

nmet hoxy, or trifl uor onet h yl . I n anot her

cgruaaah%waiawaﬂ ok fermulh [A-3;, whern R'Gh Hs Bonis GeCoglkyl, (CHR4)WCs-
%@WI@J@I 36@§H§tc mL@gdcﬁ oa[k%i %ﬁ?{l Iltfﬁzl’ @lhﬁf %&miys or

I'n anot her enerlc enb s’ Thvention
trifluovoretbylor contenplates a 20 conpound of fornula

| A- 2 X\’{h‘%ﬂé’r erﬁ%re g?eaﬁ%: ggl? nexl'lg er%%g{h!ﬂ%nt Ws‘%ﬁ&?gh rgvides or

subgenerlc 'S rnvention ’provi
cmnemplacpdsat@mm)und w 6armchlIA 30 mileteaR | 1$\F2Rs whEs-Es ﬂkyll, €CHRg)wCs-

Cf ﬁyclolel?K/ri %ﬁ%bﬁ d: 6' %Ffoaﬁ(yli) ganH %1 is H,e]g:O&d br methoxy, or

trifluoromethyl.

In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-3, where R' is 1-phenyl, optionally substituted;
R; is C4-Cs alkyl, (CHRe)wCs-Cs cycloalkyl, or CH2(CHR6)wCs-Cs cycloalkyl; and R, is H,
F, Cl, Br, methoxy, or trifluoromethyl. ‘

In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-3, where R' is 4-phenyl, optionally substituted;
Rs is C4-C¢ alkyl, (CHR¢)wCs-Cg cycloalkyl, or CHz(CHR6)wC5-C¢ cycloalkyl; and R; is H,
F, Cl, Br, methoxy, or trifluoromethyl.

In another more specific subgeneric embodiment, this invention provides or

contemplates a compound of formula IA-3, where R' is CF; or C,-C; alkyl; Rs is C4-Cs
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contenpl ates a conpound of forrmula IA-2, where R is
met hyl or ethyl. 25 In another nore specific

waadvgensps ¢ enbodi ment, this invention provi deBCDUS2007/018571
contenpl ates a conmpound of forrmula IA-2, where R is
methyl or ethyl; RS is C4-C6 al kyl, (CHRG),,,CS C6
cycl oal kyl, or CH2(CHRG),,,CS-C6 cycloalkyl; and R is
H F, d, Br, nethoxy, or trifluoromethyl. In another
nore specific subgeneric enbodi nent, this invention
provi des. or 30 contenplates a conpound of fornula

alko 73865 CPexsimbT% CHEE IR G e @%&X@eﬁéﬁ %)F cl,Br,

metholeyr &@ifioromefgt. C6 cycl oal kyI and R, is H,
Br, nmethoxy, or trifluoronethyl. In another rmre

spec ¥ aotherisybernerie embeeﬂﬁl%rfbls ippendionpreYideLer contemplates a
c&ﬁpaunéeo? feﬁnuls @ntle RiHeRd R%Gax?d Rg Re, liﬁ@ep@fldffnﬂ%?{l @NI A @, Br,

where 1S R

N R CHADCER e 8y Ot OGS G EFF. i F:s SF2CFs, or

d 'R% QF0 e
'rljgrﬁe pecllgsrS Sub Qﬁéé,e?rl gﬁég%ﬁ%g)r%nt ESEC?H S |ln‘\lfger§t@9gla Lora.
pr ovirdanother stltlomre ispeafie subgeummhddmfent ¢himileentifn provides or

o3RG FlaSs o bR BY FomBPE 1121 s SUERLE! K B crlcly o,

nor e “speci IC Su enégr
CHpOEH) @Hchﬂmagszmocmmm cenrﬁJ GHEs (}f,p@mmk ©f-Cealkyl; Ry is

H Gl PPt Rl o ors Rt Kt LR B Rl qrmowCr o

cyzidaticl; 'lntgmr?R%iHBoltﬁiéﬂm:amW\Aﬁpwmes or conterfpl ates a
conpound 0O ormul a_I A- 2, ere. R 3.0or G -C3 |

al ky [ anatherperspeqifie suhgsaene F@bgﬂsﬁﬁgﬁasenmea Pryides or
dritérfiplaté QMiomiouRd OF FifrlLIA, WREE RITR AL qE o wATr,
cforrrglaalA-S \l/\lhereR” is H R5|gpc4 36}216&%@ HACHR) o
(RHERpeSH245- 15 C6 cycloal kyl, or CH2(CHR6) WC5- C6

cycl gpldother s ?eanc 'eﬁ1b'ddm'1:ent (&ns xﬁ(zentm?ltﬂ}e%ﬁﬁ%&r contemplates a

trifluoromethyT. Tn another nhore specific subgeneric
' cqnmmdmfrformmlmlé 3. rwhere Rois 1, 6CHBeb Agr CHaGHBpAntoss a

o) formula 1A-3, where R is F; RS is C4-C6
( iggréﬁd‘éﬂ , C5- 6 cycloal kyl, or CH2(CHRG),, Cs-C6

cycl hahrkyha Sahglerﬁric iembledinkent Ghjs iBm;nt'matﬂTowylﬁs mrccﬁx@emp]ates a
keI 1 RRE RO AFDGFREE, CHaCHRACAR e
(CHRs)wCHzAr

In another more specific subgeneric embodiment, this invention provides or
contemplates compounds of formula IA-1, [A-2, IA-3, IA-4, or IA—5; where R} and R,,
are, independently, methyl, ethyl, F, Cl, CF3;, methoxy or methoxymethyl, R' is methyl,

- and Rs is C4-Cg alkyl, (CHR¢)wCs-Cg cycloalkyl, or CH2(CHRg)wCs-Cs cycloalkyl.

~ In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA, where Rs is CRg&=CH-C;-C¢ cycloalkyl,
CH=CR¢-C3-Cg cycloalkyl, (CHR¢)\Cs-Cg cycloalkenyl, CH2(CHRg),,Cs-Cs cycloalkenyl,
C,-Cs alkenyl, or C,-Cg alkynyl.
In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA, where Rs is haloalkyl.
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contenpl ates a conpound of forrmula IA-3, where R is
1-phenyl, optionally substituted; R5 is C4-C6 al kyl,

W@ SHRe)MEB5- C6 cycl oal kyl, or CH2(CHRG),,, C5- C6PCT/US2007/018571

cycloalkyl; and R is H F, d, Br, nethoxy, or

trifluoronmethyl. 25 In another nore specific

subgeneri c enbodi nent, this invention provides or

contenpl ates a conmpound of forrmula IA-3, where R is

4- phenyl , optionally substituted; R5 is C4-C6 al kyl,

(CHRG), , Cs- cycloalkyl or CH2( CHRG) , , C5- C6

cycl pal k IS .. Br.. methaxy, or

7§ s RpHenstin sEhgims {5t inEptieh Prov ety Shaiepmplates

c@ﬁ@hﬁﬂdrmmnnmhm-u mwherd RO Hataakydes or 30

cont es a conpound of fo nula | A- 3, ere R is

ﬁlrng’eahe{ﬁu%&wqp oflimeng, LR PIYBET Y £ogismplates a

W@ Gl SPA D, valeke/R 1s(l§HB@ C5 C6 cycloal kyl, or
(CHRG) , , C5- 06 Gycl oal kyl is H F O, Br

met hinapothsy subgenetie Pmbeflmnt thﬁ "aYF‘é'l“ﬁé prayigesetieiontemplates a
h%‘?%r?mh!ﬂiﬁ-j gn)h%% Rg) q&‘mﬂes or contenpl ates a

conmpound of for nul ere R, and R2, are,
i ndelreangthrer Isybgelﬂenc:mbpdlmﬁnt this, in¥entieR ORpvidksHE, contemplates a

F, CHF2, CF3,

el gortryartig Wb RIS IOE " 5 i o

CH2( m—m)hmul@eneyc Ieoﬂnloklyile;nt vthisrievention @roviidesoor ®ntdmplates a

anot h rpgg fic su neri c enbodi nent,
PR r?\f “A%Egr‘ab‘ﬁ& 1§ Y0 ME¥hpl at es a conpound of

f or nlil &amb#fe specific subgéhericNimbodirfiknt, ﬁb,m@ﬂﬁ@hl,prﬁf&& or

CH2 , CH2CH2 ,
cQRTEPIates 8 ComPORRT b RyMUFA s whreyls (Phal® A1y, rat hy! ;

R3 | b dofy/s$peoificcsubgéntricantbodimén, fﬁhﬁ%n@bwmﬁaes or

CH2( CHRG) a, C3- C6_. cycl oal kyl ,. where is Hor I
coigmplates ¢ copippund Af KTERIRIA e Ep&;ﬁ?Hv cydopikaher ?HyCHz-

c prent, this invention provides or contenplates a

Ci

Q

~‘compound of formula IA _where R5 is Ar, (CHRG),, Ar,

. CH2 ( I+Rappre snecnﬁyrsubgm)embmm thesinyentign Proviges or
[ t o)
RAARES b cofibRRkY BPRmul "sp-o) BUERIR AP S cHERar GraCHo-
cytlqalky@HRG) , , , Ar, CH2( CHR6) Ar or  (CHR6) WCH2Ar, . In
anot Pn ub en berr‘oodl d ry & i.nvention aow des
con e ? em C Su genené:uerxfl 0 Fm?rbr nﬁllréVﬁnROE providcs OI‘R5

cdrﬁerﬁplateé @Haﬁlppund\bf f(ﬁﬂﬂ%) Where Roris CHz-cycloalkyl or CH,CH;-
cycloalkyl.

In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA-1, where R3 and R4 are chloro, methoxy, or methyl and R; is
CH;-cycloalkyl.

In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA-1, where R; and R4 are chloro, methoxy, or methyl and Rs is
haloalkyl, hydroxyalkyl, or methoxyalkyl. |

In a more specific subgeneric embodimcht, this invention provides or
contemplatés a compound of formula IA-1, where R3 and R4 are chloro, methoxy, or

methyl and Rs is methoxy alkyl.
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20 (CHRG),,CH2Ar. In another nore specific subgeneric

enbodi nent, this invention provides or contenplates
waeoeoompoeusds of formula IA-1, 1A-2, 1A-3, | A4, pCT/US007/018571

where R, and R2, are, independently, nethyl, ethyl,

F, d, CF3i nmethoxy or nethoxynethyl, R is nethyl,

and R5 is C4-C6 al kyl, (CHR6),,C5-C6 cycl oal kyl, or

CH2( CHR6) , vC5- C6 cycl oal kyl . 25 In anot her nore

speci fic subgeneric enbodi nent, this invention

provi des or contenplates a conmpound of formula IA,

where R5 i s =CH- C3- C6. cycl pal kyl ,. CH=CR6- C3- Cb
cycl her scfe@?smss‘mb%l |tBLS) IR%WO,H PEQYIRS RPRIsERiges 2
conysdudalofEsiiula 142, Gherd Read R, e BPorEBmathsXf)r méthyl and Rs is

anot her subgeneric enbodi nent, this invention provides
chlprogkyt-enpl ates a 30 conpound of fornula IA where R5

i s g grhiier subghedOer 80824 IRE iﬁ@ﬂﬁ%ﬁ%@@%é&]&%&w_xﬂ flates a.

anot her subgeneric enbodi nent, this invention provi

campaywdof fpmule A2, wherpRBuantl Bs ateihiarpampthoxy, orypethyl aug Rs is
n&ﬁmﬁﬁhﬁﬁ[kyl- I n anot her subgeneric enbodi nent, this

I nvehtion provides or contenplates a conpound of

-f or ninl anoklfer 3ubgemerie eMbodindna| thislikyentio previdessartrontemplates a

sub ElsC_e i;Ment hi s, Lnyvent i,.on _pr.evi des.
oGRS thrnRIR AL Wl &'k REUEIHAP el USRS P50 bt
cyeidpeaty)dthyll n anot her subgeneric enbodi nent, this -

i nveptio rovi des or,cqonte at.es a.. co und of '

f o i} 400 sypesnErieRmbOdRenlTIbiS inyeaion BrAVidss i peptemplates a
campgmdefifernaitd 04l 17evhere RNiusd R)¥RIBot hefliyd dhd RS i92-(2-furyl) ethyl.

cont lates a 1Q conpQund oL,tornuJa A, where R5 is

cyang‘ng'l“%%r.s"‘PWnﬁ“ F’ggg’ﬂé‘?ﬁtfft s IRYpYioRare vdesprsanifmplates a
corhfound\6T Fointila PA OV WiRFe RS and R hRIBIIRhRhy ah® KR ¥ Of -

formula 1A-4, where R5 is halo alkyl. In a nore
tegphydrefusyl ebybneri ¢ enbodi ment, the invention provides

or ’ﬁpmlsﬁﬁé‘éxeﬂc Qﬁ’ﬂgeﬂﬁ%tﬂiﬁsfiﬁ{'ém%ﬂ ﬂr&ndw &n@?nﬂl&es a
CH2- cycl oal kyl~or CH2CH2- 15 cycloal kyl". In a nore
campintiof fembye harl, ovherdBsiandRs arettosh mettod apd Rs py 2 phewd ethyl.

io; Cﬁg%}%%)gg’{;g%eﬁg %%g%t,%isfigcwioﬂ ﬂré\'llées W]:%Bﬁmﬁﬁates a

compound of formula IA-1, where R; and R4 are both methyl and Rs is 3-phenyl propyl.

In another subgeneric embodiment, this invention provides or contemplates a
compound of fbrrhula IA-1, where R; and R, are both methyl and Rs is 2-phenyl propyl.

In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula 1A-1, where Rs is C;-Cg alkyl, (CHRg),,C3-Cs
cycloalkyl, (CHR¢)wCH>C3-Cg cycloalkyl, or CH2(CHRg).C3-Cg cycloalkyl; R"is halogen or
C;-C; alkyl; and R, is halogen. ' : : ‘

In another more speéiﬁc subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-1, where Rs is C1-Cs alkyl, (CHRg)wC3-Cs
cycloalkyl, (CHRg)wCH,C3-Cs cycloalkyl, or CH,(CHRg),C3-Cs cycloalkyl; R’ is halogen or
C,-C; alkyl; R, is H or halogen; and R; is halogen. |

In another more specific subgeneric embodiment, this invention provides or .
contemplates a compound of formula 1A-1, where Rs is C;-Cg alkyl, (CHR¢)wC3-Cg
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cycloalkyl. In a nore specific subgeneric enbodi nent,
the invention provides or 20 contenpl ates a conpound
wo@tooBoe43ps a | A-5, where R5 is CH2-cycl oal kyl orPCTZHR10b2018571

cycl oal kyl . In anot her subgeneric enbodi nent, this
i nvention provides or contenplates a conpound of
formula IA- | ,. where R3 and R4 are chl oro, nethoxy,

or nethyl and R5 is CH2-cycloal kyl. 25 In anot her
subgeneric enbodi nent, this invention provides or
contenplates a conpound of fornmula I A-1, where R3 and

e B R S e o B AR Cercgalig & s heny,

oAl bubsEHRGE RSlid H oe KRlegénTaAd R, tdhaxsogeﬁvent ion

provi des or conte | ates a _conmpound of forrmula IA-1

wher I 20T AN QLS SREITE RHRACHCTiSBMABSICND,this v GREOR Provifes or
o 0 -Csa 3~
PCT/ 652 g o%&hﬁ%kf Al A A00BERH3RE, -Cg alkyl, (CHRC{)W C

8571 In anothef subgeneric enbod
cydhgadloyl (R ) SAHEF 306 ehstoableyl,com € Re)l €34 scyphoallnity Rfs halogen or

K e chloro, nethoxy, or
Cl’rg’%]ﬂyﬁdrfﬁgéfrl S ggﬂ ng]dﬁf(ﬁ{# n anot her subgeneric

e nboth anntber mdmesspecnﬁe uubgmelpc embdément tbisnoempioatpesvides or
5.C0O und fo Ia | &

G FAPRR Asefiney R 3 iy fa 2t e s Yol R o GCe
cmmm;(m{mwi¢ﬁcmmw,CHZI(n:HRm@msl@nloplkw iRt &shalogen or

C lat conmpound of formula IA-1, where R3
Céﬁa %ﬂlggg ?ﬁﬂﬁg?hyl and R5 is 2-(2-halo

cycl opgiythér)mereRpecifi¢ Subgensno thbbdimeng ahie rlh(i‘entlon provides or
enbod%nent this.i ¥ent|on proyi des or_cont | ates a

cBFPBIARY asemrauRd 04 [armuta [yie hereR sl iréds Al (CdTHewCs-Cs
cyBrS I, @M&H&;@é &l daRgh ) or CHI(ECHR), €5 AN QBBAIKYL; R’ is halogen or

subgenerlc enbodi nent, thi's invention provides or.
Cebnelirhiaad B ighalegsound of formula I A-1, where R3 and

R affabfhd tHErteI(;%Sh cifil Qutgg%nbﬁc émbéaipldat YAV Rmh'%\)mes or

et hy 15 I'n an eneric e ment ,
contemplates iz qompoudd of &rrmxban Lo phere & laCRé—CH-Cs-Cs cycloalkyl
CH=CR¢-C3-Cg¢ cycloalkyl, (CHRg)wCs-Cg cycloalkenyl, CH2(CHRg)wCs-Cg cycloalkenyl,

C,-Cs alkenyl, or C,-Cg alkynyl.

In another more specific subgeneric embodiment, this invention provides or
contemplates a compbund of formula IA, where Rs is Ar, (CHRg)wAr, CHZ(CHR6)wAr, or
(CHRg)\CH>AT,. ' '

In another more specific subgeneric embodiment, this invention provides or
confemplates a compound of formula IA-3, where R, is haloalkyl; R; is H or F; R; and
R4 are Cl, methoxy, or methyl; and Rs is C;-Cg alkyl, (CHRg)wC3-Cg cycloalkyl,
(CHR(,)WCHZC3-C6 cycloalkyl, or CHz(CHR¢),,C3-Cs cycloalkyl.

In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA, where R, is C,-C3 alkyl, halogen, or haloalkyl;
R, is H or F; R3 and R4 are H, methyl, or Cl; and Rs is CH,CRs-C3-Cg cycloalkyl,
CR¢=CH-C;-Cg qycloalkyl, CH=CR-C3-C; cycloalkyl, (CHR¢)wCs-Cs cycloalkenyl,
CH,(CHR)wCs-Cs cycloalkenyl, C4-Cg alkyl, C>-Cg alkenyl, or C>-Cg alkynyl.

27



10

15

20

25

conmpound of formula IA-I, where R3 and R4 are both
methyl and R5 is 2-phenyl ethyl. [In another

W@ xiwgeeu3ps ¢ enbodi ment, this invention provi deBCDUS2007/018571

contenpl ates a conpound of fornmula I A-1, where R3 and
R4 are both nethyl and R5 is 3-phenyl propyl. 1In

anot her subgeneric enbodi nent, this invention provides
or contenplates a 20 conpound of fornula | A-1, where
R3 and R4 are both nethyl and R5 is 2-phenyl propyl.
In another nore specific subgeneric enbodinent this

i nveptio r ov Conte rrpoun 0
tor oI A iore RS R iRt BnBadine, WRRRE g\w&"ﬂ“ or
ccﬁi]ﬁhﬂaiek wl con{;ﬁhm pieiRfibe 126- lgwhbtbai{kl‘ﬁ |C|-(03r alkyl, halogen, or

hﬁ@ﬁﬁg) yHrer FCS‘ %ﬁ' O k%@q%la?fo{? pand ﬁgfsg&s‘aé%q% £s

ﬁW@R&—-C&[QQdIJ@BkakaI lOH=CRYERT @W&ﬂ%er HR| [.Cs-Cs

nt enpl at es _a conpound of formula IA-1 IS
xclotisayic (I (PRRReS s Srsioalkspil et Ry pikvl Emeplkerplest €5.Cs alkynyl
cycl gpAdother n%re %@&%'B@gen@c Gﬁasa&ﬁ{e%ldﬁx |mveR'tloh §r0v1des or

hal ogen or
canigropjates aqunmgtlduef fqmwéa Hdewhers Ruisge albyl halogen or

d 0
hAAGHRR, RE 1 1O B U0 ar P, BAHFGSCRbng B3 5 O, CReCrrCe
exCloatg) a(]llkgfIQH CeiREycloBlkgs cmecmmsy@@asﬂ&cnks)w s-Ce

cyc a{l Q%H ﬁé;ﬁf %&%&c@ﬂg&lﬁ% cycf da lk?%%?% » or C-C alkeynyl.

phenw anotlwtmmabéqﬁs siitsdenéri¢ eiboditheng this Giivenéibn @esvides or
and i S haI n_ano r re.s i fic supgeneric
QBRI A eOTPRRGE PROBHRI Ho )y VPR B Ak BnpRaRaS o5
h#164TRAY RY 1§JH or rml and/RY-ard H, wWhtthiyd, 515C); an€R (HCHLERE-C3-Ce
( RGE.. C3- Cq cycloalkyl (CHRG), ., CH2C3- C6
cfxﬁguﬂ' 1962 Celldt-p ( CHRG) WE3- C6 cycl oal kyl; R is
hal ofifshoter ntdre SPedtik ¥hbgeRerié ¢ émﬁoahéaaltmg %enﬁaﬂ pR;vuﬂés or
haI%% Wﬁﬁln anot her- nmore specific subgeneric
A

tcompiepad pf a3 wbewdR: is/Ci-Cokdnbalagens og

haﬁ@ )L,JRQ iof Jer fﬁé' a@.ldgg% Wéﬁ?g‘ d:%ﬁg& Cg%éh'{dk&c& |

cmukyai @H&)@Cs@séY@PﬂB?Wﬂﬂ%b&kWﬁloﬁlkenﬂ C,-Cs alkenyl, or

Cg 8?%‘ jor 10 C-C3 alkyl; and Rl is halogen. In
n

hnre specific subgeneric enbodi ment, this
i nveht amthgymouedpecific sulpentBapinhbdiment,chisvention provides or

f LA-3, where R5 is:Cl- al kyl CHR6 - .
ccnfrhate picotpalilpf FpS LA, perUS) epplogsy of Mkt Ra is Hoor
FW(@W*@:Q cldaalkyl, CHRCRCHal egdsallol, (CHR6).Cs-Cs
cycloalkenyl, CH2(CHRg).Cs-Cg cycloalkenyl, C>-Ce alkenyl, or C>-Cg alkynyl.

In another more specific subgeneric embodiment, this invention provides or

contemplates a. compound of formula IA-3, where R is halogen or haloalkyl; R, is H or
F; and Rs is CR¢=CH-C;3-C¢ cycloalkyl, CH=CR¢-C3-C¢ cycloalkyl, (CHR¢).Cs-C¢
cycloalkenyl, CHy(CHRg)wCs-Cg cycloalkenyl, C>-Cs _alkenyl, or C-Cg alkynyl.

In another more specific subgeneric embodiment, this invention pfovides or

contemplates a compound of formula IA-3, where R, is halogen or haloalkyl; R; is H or
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C1-C3 alkyl; and Rl is hal ogen. 15 In another nore
speci fic subgeneric enbodi nent, this invention

w@e@siogss or contenpl ates a conpound of for muPEI/U$2007/018571
where R5 is CR6=CH C3-C6 cycl oal kyl, CH=CR6-C3-C6
cycl oal kyl, (CHR6) WC5- C6 cycl oal kenyl , CH2( CHR6) WC5- C6
cycl oal kenyl, (C2-C6 al kenyl, or C2-C6 al kynyl. In
anot her nore specific subgeneric enbodi nent, this
i nvention provides or 20 contenplates a conpound of
formula IA, where R5 is Ar, CHR6),,, ,

PSS o e S RMM e o o S REBRIPLC e ccontion,

(mnwwot%cpce cy&éml%ﬁrp& ﬂﬁCﬁI&mqgg@cﬂfdﬁwr mul a | A3,

wher e Is halo R2 is Hor F;, R3 and R4 are
a . %MV meye smlﬁy |sub@ﬁ.r1g5m|bgdlg\1pn@6h§| lRWﬂtlon provides or
c&%ﬁiatesm%n%uﬁﬁ%‘f%ﬂi 1A 3D wWhieHR) \4iaR{pdn 67 haloalkyl R, isH or
cycl oal k ., , C3-C6 cycloal kyl .
Famd Reis %&r@k&&dﬁy@lo &HE7GRs-Enbe QYQi@aikyl &Gﬁ&)wcs—cs
S n
oy AR AN CURORE e cyORRKET, 01 €2 e BAE, Blymyt.
hal o&h kydther rRGrei 89e¢ﬂﬁo isubgenBic amboéimemt ghid mvmtthylp,rondes or
coqt g S 5 I C?A Cﬁ,/%v YIS %oroalkyl R>
mp ?. CycfPo y (
1sdy ok & ah:lrdeRyis C||3(£6 ﬂkle( @W&Vﬂ%@{ﬁ@k{dﬁ((ﬁ?ﬂ&%ﬂ%Cﬁcycloalkyl
a or - a nyl .
°‘2§§%@?§9§6 71018571 In Bnot her more
specii hﬁotﬁéthﬁ@xfé%béﬁﬁe @ti@g#naﬂa Eembbéingenit, WMRThié@ition prov1des or
ovi es or con Iate ound of fornula |A-1 ,
copETD a#@ 3 Somgepind OB FargIula og@rﬁw R 15 GlaF 020 &Es Ropg Har Fi R' is
}ﬁ)xocr:HE anﬁlii( &i@ctRBélcﬁt@;kdf ci@&ﬂwl CHEC%-C@@ﬁdcyBﬁ)alk%d (CHRg),,Cs-Cs
clo oal k _
cmlaadmlytzﬁbscblyc)wé“aﬂowcloel@ﬂw QS @getylccyr&n@& klswwl
%‘5@3&(%&% (%x&rie @L gi@%é?'xlt kt)ﬂs’ m@lhgg P ovides or
al ken or kyny In ano {

nore Speci
centbp aasi accommevail iof nﬁnnmxlhlé -3, mheret Rois @ mel@Ea, & is H orF;R'is

H%%[@{,‘%k é)%fﬁs aloge ,‘%r @I‘ké(l%ﬁbﬁgf ldA\l@HRg]“g of R11: ! SRB

and R agothertioneesphsific sobgeteric amboﬂﬁlem, thidA0RMIcE p%vxdes or
BB e e L SR B o ot e,
1sC05I2C€ﬂRﬁ) (CHR£55€£;6:6 cycl«balﬁ)“lk@HRs)w@qzCﬁCabYdId>a1k>‘12°x®Jz(CHRe)wC3-

%%w or C2-C6 al kynyl. In another nore specific
%% i ¢ enbodi nent, this invention provides or

In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-5, where R3 and R4 are H, methyl, or Cl; and R
is CR¢=CH-C;3-Cs cycloalkyl, CH=CR-C3-Cs cycloalkyl, (CHR6).Cs-Cs cycloalkenyl, -
CH»(CHR¢)wCs-Cs cycloalkenyl, C;-Cs alkenyl, or C,-Cs alkynyl. '

In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-1, where R3 and R4 are H, methyl, or Cl; and
where R, and Ry, on adjacent carbons, form a six-membered ring.

In another more specific subgeneric embodiment, this invention provides or

contemplates a compound of formula [A-1, where R3 and R4 are H, methyl, or Cl; where
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contenpl ates a conpound of forrmula IA-1, where Rl is
Cl-C3 al kyl, halogen, or haloalkyl; R2is Hor F, R3

wapwsPdzas e H nethyl, or C; and R5 is CH2CR6PCBUER07/018571

cycl oal kyl, or C2-C6 alkyl. 15 In another nore

speci fic subgeneric enbodi nent, this invention

provi des or contenplates a conpound of fornula IA-3,
where Rl is Cl1-C3 alkyl, halogen, or haloalkyl; R2is
Hor F;, R3 and R4 are H, nethyl, or d; and R5 is
CH2CR6- C3-C6 cycl oal kyl, (CHRG),,, C5- C6 cycl oal kenyl

R%C\C—Egmgﬁ'c%cg%yc %yﬁe(ﬁp‘?ﬁﬁ’e §%8 %@&uﬁ&%@lﬁ%ﬁ

ﬁirdmxé}l rteH1=CRLJu13sca dy¢RalkyR br 0%-@klall@Byl ind GABeRIRINAIFES af® on
npound of rmul a 1 A-3, where Rl 1s hal ogen or
aqmeammns, F%e‘}?ﬂbf’t epthag il R5 s CR6=CH C3- 06

cycl gpddother 1ﬁ3 sﬂ@geﬁbﬁ% %bkd‘ik‘nen( %B@ﬂven@'én gﬁ)wdes or

cycloalkenyl (CHR6) ,, , C5- C6 cycl oal kenyl |
coiterapiates adaomp@u@é of lquw}/a IAﬂnWhﬁ@tlheandrPear age ﬁae&thylcor Cl; where

-Rg %:@?flk?és a. "%tc or rrun‘Fg- fﬁ?‘%ga{meéwl ﬁr%‘-C“

cydﬂaligé,rCHFCRa-l(beﬂldqybkoaml |os CHClzralkeﬁyl andiwRerei R and R», on adjacent
= - oal kyl, CH=CR6-C3-C6 cycl oal kyl ,
c%%kﬁ%@algéy%l oal ienyl CH2(CHRG) , , y Co- CGy
cycl beddotigrimor€3p&tifia lskl!geylhl;lc elnbﬁmﬂﬁit,ahjlsymgdntioh provides or
anot nor e i f.i.c S odient ..t hi
oGl R PsRaa o Emule b Eredts 300 K36 Hh pagpyL o Cls where
RE &y @Caalkﬂ eszﬁC@Cﬁloaﬂ@l,mWCQCs bﬁtl@aﬂk‘%yCRs%i(Sz.-Cs
1 iRy Cofelialial o Carhs Ay aed whgre it Ko, on adjacent
ca(r&b‘iﬁﬁh%ﬁﬁuéﬁﬁé oal kyl,  (CHR6) WCH2C3- C6 cycl oal kyl ,
or CH2( CHRG) C6 cycl oal kyl . In another nore
specin # mosg ﬁfge@rﬁfr Wssvmm@%me% this inygatien prevides or
ccﬂft&ﬁbl‘i?e% a%m;&»%ﬂ& SFRIANES Imcmel@ms ﬁf mfeﬂ{gNrQ-l 'lﬁ and O}[L, are H,

where I's hal ogen or haloaf kyl
mRBlYi,yr@kﬁm@—Ra}(@GCea}b}'lo&%«Dows%oa@@dc@HRs)wCHzCrCs

el éégiﬁgghv\(é | oal kenyl ,
mﬁg ) ,2,( 8yc %\ Eﬁ(%y C2-C6 al kenyl, or

C2 Ch aidtlwryhorelspecaﬁosﬁmennm embpdiuieh't,ahis tipepmbion ipeovides or

nt this entlo .0 cQn en‘H, es _
con n_p%la{m ound o ﬂ%ﬂ aWhe el%'ix %rglfeﬁvﬁ,,or ,3%18 ,(f’i%—CH-
C§>Cs ﬁ?ﬂﬂﬂbﬂl @YFCIRErﬁSC)HlOﬂkyFE, (CHRE)- C&Cﬁbaﬂ&ln&l, ﬂ{zl(CHRé)wCs-
ycl oa %,,,CHZCS cycl oal kyl

Chey kR, G akengh SHErCy DRk

In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-1, where R' is halogen and Rs is Ar, (CHRg), Ar,
CHz(CHRg)wAr, or (CHRg)wCH2AT,.

In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA-1, where R and R; are on adjacent carbon atoms and are both
other than H.

In a more specific subgeneric embodiment, this invention provides or

contemplates a compound of formula IA-1, where R; and R,, on adjacent carbon atoms
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I n anot her nore specific subgeneric enbodi nent, this
i nvention provides or contenplates a conpound of

wo orosinbe98 A-3, where RL is O, F, or CF3; R2 iRBCHUSI00T)18571
R is Hor CH3; and R5 is CR6=CH C3-C6 cycl oal kyl ,
CH=CR6- C3- C6 cycl oal kyl, (CHR6)C5-C6 cycl oal kenyl,
CH2(CHRG),,,, C5-C6 cycl oal kenyl, C2-C6 al kenyl, or
C2-C6 al kynyl. 15 In another nore specific subgeneric
enbodi nent, this invention provides or contenplates a
conmpound of formula IA-3, where RL is O, F, or CF3;

o Sy ek e S v B e o oo (R0 e
Cmfﬂ’kyl S(mf)d,@'lﬁ%k@eed%waﬂcyﬁ 'HP Qﬂ{X@Hm)wbbJ@ cyagg; jo 2

provi des or contenp ates a npoun formul a
wher & Fepthgrgubgensrie embOG@m thx%rl\'@nonamwﬂss owmt@,nplates a

c&ﬁ @gadﬂ%ﬁmulé 204 We @g\é@&m@lb‘; c ﬁﬁG)wcs-cs

Co cycloal kyl . Tn anot her
cyrdﬂaékegpbﬁzfﬁs@llsﬂmﬂ’gen&-ﬁs allgyppldi ment, this invention

o oY PR R S350 AR S B s o

cazRémplateSa- c@mpno)and ofifdapiu]a IAH CREefER (G6 halpgemandk Rb is H, or R| and

REnF) SR o TS008 25, P> G310 Oy halogens and where

Ra imhgrcm3£(:6&:gel©andyl; CHHCRHEE-ICg cgzabﬂldylmmm)wg-eﬁ cycloalkenyl

a8 SRS MBI P CCoAIPRYT . or 1

and Im&kﬁftﬁerliﬂxbgaﬁn%mb@auﬁéﬂta&mv&m&qﬁswd&@ém@templates a
si x-nmenbered rin anot her nore SpeCI i c_subgeneric

QBRI RITPrmY RIA A Rofs 60 F el CHb{CHROeABIoR o5
(@Hﬁ%ﬁ@ﬁgﬂg of formula IA-1, vvhere R3 and R4 are H,

d: where 29 WD 2008/ 024398 ,
PCT/ ﬁsgmhvrtm;s Bpecifig suhgegericemhpdipent,this imgntign provides or
. 1 | T ﬁI | : 1 .
oS HEnPRl contddeliTer nidls FAT, SAEEAR is HRGEREHfbromethyt and R,
isdihcondheand B, onadjagnt catben@mmadqeamelnpendamtby) triflucaomiethrybor

h
b b St s A RO R ABR RS bt ICHRInEFARE
a cobpanmberahoreapenifia sﬁnghmmbmbedxﬂ&nanﬂls Rdvemtion I;:lrovxdes or
Cl: wh RS | - | kyl, - C5- .
Pl se i comBREREY farmile |4 RS S B 15,0, 30 Rs s C1-Cy
alkyl; (CHREXJC;-Chty€Ioa @R (CARG)ATIBAT; MY cyclalkyh o€ H(GHRY),.Cs-Cs
ang%%vygﬁre Rl and R2, on adj aceht car bons, are both

bt

)

In another more specific subgeneric embodiment, this invention provides or

contemplates a compound of formula IA, where X is S, q =1, Y is O, and R; is CR6=CH-

- C3-C¢ cycloalkyl, CH=CR6-C3-Cs cycloalkyl, (CHR6),Cs-Cs cycloalkenyl,

CH,(CHRG6)..Cs-Cs cycloalkenyl, C,-Cs alkenyl, or C>-Cg alkynyl.

In another more specific subgeneric embodiment, this invention provides or
contemplates a compoﬁnd of formula IA, where X is S, q =1, Y is O, and Rs is Ar,
(CHRG6).Ar, CH2(CHR6).Ar, or (CHR6)WCH2Ar; ‘

In another more specific subgeneric embodiment, this invention provides or

contemplates a compound of formula IA, where X is S, q = zero, and Rs is C,-Cs alkyl,
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I n anot her nore specific subgeneric enbodi nent, this
i nvention provides or 10 contenpl ates a conpound of
wo ooosibe98 A-1, where R3 and R4 are H, nethyl, BeT/052007/018571
where R5 is C2-C6 al kyl, CH2-C5-C6 cycl oal kyl,
CH2CH2- C5- C6 cycl oal kyl, CR6=CH C3-C6 cycl oal kyl ,
CH=CR6- C3- C6 cycl oal kyl, or C2-C6 al kenyl; and where
R, and R2, on adjacent carbons, are both fluorine. In
a nore specific subgeneric enbodi nent, this invention
provi des or 15 contenplates a conmpound of fornula
[ A-1, where F, nethyl, or H and R4 are
(%ﬁw-%rcyepalk S CHBECHC Sy RlorIiy, BRRER AR By Cr-Ce
%ﬁ:kyl (CHR6),.CH2C3-C6 cycl oal kyl, or
,, C3-C6 cycloal kyl.. In another nore specific
su bg&h@rqtbermdpﬁféﬁﬁ subgeneric pmbpdimsnt.shisynyrasiop provides or
t el f [
c&{?&hngﬁﬁés%’&%n;ﬁaﬁﬁe'élg Pyl \915&}153@1833“86 2 C1%r§l§ s'CR~CH-C;
Cammkmcﬁec&&sdéd mloﬂk&m)w@@cmﬂdeoﬂl QéhgiIHRe)wCs-

&ﬁ%ﬁﬁ%ﬁpkﬁggano ngeakg%ﬁ%%glflccgugggﬁgylc or

enbodh ammther sihgeneric eerbiodomer; this idesntimn proudbeopd:cmrmplates a

Crgpn%n%n q’éﬁﬁgf rlg?i hlaglzi%%ﬁ% 9(56 a%%:l o &ﬁﬁ)e,& goﬁéyl

(CHRE anqthéiHﬁBgénenBEmiU@dmmﬁMEs muhgmqmeldeﬂbmbmplates a

this |n an vi.des_ot Iat

QD A8 fReh. vieEe R p EoCambiish GRRRMSHCLaF DO
at omin aksthésabpéiekic effbddimér aﬂhld'invér{ho@ ﬂfﬁhﬂe§6ﬁé‘drftérﬁplates a
subgenerlc enbodlnent this inventiqn provides or

C%Pﬁlgm paaula LagnydhsieRos halogam of trifluerompgtayl ang Rz H or Ry and

n &facRli B8 ateRisPRB, ﬁ\H dertty, Wl ogBR 8f W&nethyl and Rs is
CT/U 2007/ 018571 are, ependently trifluoronethyl

‘CopmléFb’b@"e@HWmﬁe%@l@Ms Cl- C6 al kyl, (CHR6),rC3-C6

0! B B BT S o i

cgmmdrmfrtbnnwlhllé 3, nwhmc Rms lmlogqndnsnﬂuomﬂdwtphdﬂ?ess HorR; and

(Jq) %i:p:%np &}rﬂ&%ﬁ%l{r%_éé) 1%&%%&1)5%& QFE% r%é%'@nd R;sis
C&IOgelkyl or (@HRBW((&_’@Cab&c}mjkyl I n anot her nor e speC| fic
S SRR OB b R e BB S5 R o
cdmémpRfesangntpduing offiforfiful RIA 2N dhere R and R; are, independently, methyl,
methoxy, trifluoromethyl, F, Cl, or H; and R;s is C|-Cg alkyl or (CHRg).C3-Cg cycloalkyl.

In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-3, where R; and R; are, independently, methyl,
methoxy, trifluoromethyl, F, Cl, or H; R' is H; and Rs is C;-Cg alkyl or (CHR¢)./C3-Cs
cycloalkyl.

In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA-1 or IA-2 or IA-3, where R; is halogen, C,-C¢ alkyl, mono-halo
C,-Cs alkyl, CN, di-halo C,-C¢ alkyl, CFs, CN, or O-C;-Cg alkyl; R' is methyl or ethyl;
and Rs is Cs-Cg alkyl or CH,-C3-Cg cycloalkyl. '
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R2, on adj acent carbon atons are, independently

trifluoronethyl or hal ogen; and where R5 is
wWORes388- C6 cycl oal kyl, CH=CR6- C3- C6 cycl oal RgT/US2007/018571

(CHR6),, C5-C6 cycl oal kenyl, 10 CH2(CHRG),,, C5-C6

cycl oal kenyl, C2-C6 al kenyl, or C2-C6 al kynyl. In

anot her subgeneric enbodi nent, this invention provides

or contenplates a conpound of fornula | A-1, where RS

is Ar, (CHR6)WAr, CH2(CHRG),,,Ar, or (CHR6).. CH2Ar1.

I n another nore specific subgeneric enbodi nent, this

| ! 5.5a0t d of .
F or i O TR RERIAE ueffly SEBRAbER Pk FBRURR s or
caiemplates aotipooiid B fommalRA -1 @ JA aCcBGS, @hérlacm. iath malogen,

cx%;}g,( g n d e ehdent tleﬁl;fga lf" | ot og%,_lgylél_l’gé)alohgae}g\? %egllyl er&lyl or

-méﬁﬁHRﬁ)and%%é\Cs-d&n@m 6t OBL-CIC&oyeloaRiyL. I ¢ subgener i c

enbodi ment, this invention provides or caontenplates a
conpB\Agthsr spbgengria emRodigprait.shig inention previdesyorj contgmplates a

P
. cﬁ%tﬁ?c{f?o&%ﬂ@b&\%g?g ﬁégk Ifylépdg?#éﬂ—ﬂ 1&363:&%9 19ﬂ£1%§1:n methyl,

etbyls pomiethpixy; RnandhBi trerH moetbyl pe€iifand Rsub Gari&aliy! or CHz-Cs-Cts
cf‘cfﬁ% ment, this invention provides or contenplates a
conpound of formula A, where Xis S, g=1, Yis O,
and RBaH@@RﬁbgﬁﬂCHCSM%daywit,dhiskquntﬁhl:p@Rﬁdﬁaol@@ntemplates a

%@Iﬁ@f %C@G%’%rcq{ 'ﬁe Cl 1 5%3)6% ‘&E‘g ¥y or methyl, R~is phenyl;

Rahid/Ry hre H,rmethgl, be Cl;randR sSip e]ydﬁlaucyi; ubgHmﬂsm cycloalkyl.
this i.nventi,on es or at es

oAt SPBs<RsHiE eFRodRlotbit i Engion pr&GaE T Rl TapiGies o
cafiound of forfiiula LA Gifeére, Rpl@\halogﬁéﬁhRﬁ)Rz,lsH F, 6f methyl, R' is

QI e RS L G ST R—

a Coﬁpaﬁié'ﬂﬂar@ﬁb éi’x@ﬂb' Eﬁxbbﬁnmém Ghiy ﬁfvérﬁlo%pr&w&eszﬁ’r Ontéiflates a
R5 is Cl1-C6 al 5& WO 2008/ 0

cqmpuod 2 o g awhe@me; NszSHfgx @yélkb]aN(SZl-Csalk}’l)-Cl-Cs alkyl,

cycl o?eﬁ: E(y:?q[\@ﬁcgﬁ)ﬁ%( %D&gi.% pec .’%C'&L%Egé @%-C'-CG alkeyl,
S@rPéHleiéﬁﬁz-Ch’fﬁ@lkyivent ion provides or contenplates a

Conpcﬁty%gg{gpegé{wc%xgg %ng%q%léﬁ%m télegrgwﬁg gr RS
canyahplatek ulcompGHiRG pf TEEMUBE A Whiereelk fie INH,, NH-C;-Cg atkyl; or N(C;-Cs
al%—%%ikyl;’a%kgqs H or halogen.

In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA where R, is NHC(=0)C,-Cs alkyl, .
C(=O)N(CH3),, C(=O)N(Et),, C(=O)NHj, or C(=O)NH-C,-C; alkyl.

In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-1 where R, is NHC(=0)C,-C¢ alkyl,
C(=O)N(CHs;),, C(=O)N(Et),, C(=O)NH,, or C(=0)NH-C,-C¢ alkyl.

In another more specific subgeneric embodiment, this invéntion provides or
contemplates a compound of formula IA-1 where R, is_ SO,NH,; or NHSOz-Cl-Cs\alkyl.
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cycl oal kenyl, C2-C6 al kenyl, or C2-C6 al kynyl. In

anot her subgeneric enbodi nent, this invention provides
woeroosont3espl ates a conpound of fornula | A2 wWeTr/@SRB7/018571

is Cl-C6 alkyl or (CHR6) WC3-C6 cycl oal kyl. 1n anot her

subgeneri c enbodi nent, this invention provides or

contenplates a 10 conpound of fornmula I A-3, where R5

is C -C6 alkyl or (CHRG),,,C3-C6 cycloalkyl. In

anot her subgeneric enbodi nent, this invention provides

or contenplates a conpound of fornula I A2, where R,

|s h or trlfl th d,R2 is, H.or
B Slifer Thore Spesib AoSEeORRC <BPadiNrent dpis iRts P Provides or
c&ﬂéﬁﬁﬁ&s&rcdﬂpcfuhu QF ErRiuly 1A - 2amiier8&l |1§s091H96r NHSD,-Of-C; alkyl.
(CHRG) WC3- C6 cycl oal kyl ... 15 I n_another subgeneric
enboft ARather hg%,nenﬁ\?@?hoﬁmﬂﬁf i3 guentign rz,rew%sw cangemplates a

SAPRASE Bfmbia rIKUM\eJaGR gi.s o&bes)gcRcﬁl ANAOCFLO)Of-Cg alkyl, OC,;-C
trlfluoroneth and R and " R2, on adjacent
ﬂ&a}ﬁbﬁcaﬁ&mﬁw'are |ndependently, hal ogen or

t ri ngf &{&H&Is%gée nﬁgydrrﬁem%xs%vﬁﬁtr r%re{ndes or cofntemplates a

o anot re specil
cmp@;mdeqf foﬂenlbdéu, wbnte Ri hu(@fﬁzhﬂar@a exelqalkenyll €5-Gs alRenyl, or C-Cs
a@gﬂ anlates a conpound of formula IA-2, where R ' and
fe, independently, methyl, methoxy,
t r i f InemathetsobEenekic eﬁihodunertﬂ, thisnohv&tiansprotide£S6r edﬂtgthplates a

oSt e A, SRt K i n o RO REBE Ak or sC1-

Cgalkyknpl ates a conmpound of formula | A-3, where R and

R2 are, ipdependently [, t hoxy, . . ) )
C, It ot R R Gr SpRo i submati erbofienaas this jnyetion Reoviges or
céntbinplabds o Siipbund 63 f6rnA® 1AV WaRtR | is ¢E-®HOT, &Y alkyl, OC(=0)C,-

subgeneric enmbodi nent, this invention provides or

Céélflfb’blﬂﬁ:lapegl ¥, 06591!)‘619&9‘)’ f formula I'A-1 or |A-2 or

| A-3n &\ﬂﬁﬁ@r sltjlb é&rﬂ%‘nﬁﬂﬁﬂne&lm@m@lﬂlﬁyén &Ms Br”‘&ﬁltemplates a
Cl-C6 a hal o C1- al

CQDHPHUI@GO@%HWM Tie-1 e Bngd CBROBEy CH:OGM R, 08 € abig, or SCr-
%#%b or CH2-C3-C6 cycloal kyl. 32 WO 2008/ 024398
2 S2007/ 018571 I n another nore specific subgeneric
enbodi amother mbresspecifie rstlb'gmneﬁc embddinent, thisrineerpioatpegvides or

cﬁ&%gt‘é Oéonfq%rugldlo% f@gﬁa ?A 1 l%:reofh 15’@(&03“? r(?_s Bk?'l' 6C(—0)c1-

OaulklnyQC |FC6 alkprr Eﬁll-mgalkyl,rm is\H, F, of methyloR' is helogenxyr methyl;
acpﬁs 1S Cs-és ggyl%q &-ll -és-Ct; cyc(f'_gk)('}3 6 cycl oal kyl .
~ In another more specific subgeneric embodiment, thlS invention pro{/ides or
contemplates a compound of formula IA-1, where R, is NH,, NH-C,-C¢ alkyl; or N(C,-Cs
alkyl)-C-Csalkyl; Ry is H, F, or methyl, R' is halogen or methyl; and Rs is Cs-Cg alkyl or
CH,-Cs-Cs cycloalkyl. '

In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-1, where R, is NHC(=0)C,-C¢ alkyl,
C(=0)N(CH3),, C(=O)N(Et),, C(=0)NH;, C(=0)NH-C,-Cs alkyl, ‘SOZNHZ, or NHSO,-C;-
Cs alkyl; R; is H, F, or methyl, R’ is halogen or methyl; and Rs is Cs-Cg alkyl or CH,-Cs-
Cg cycloalkyl.

34



10

15

20

25

5 I'n anot her subgeneric enbodi nent, this invention
provi des or contenplates a ,conpound of formula IA

wob@sm|sis F, C, or CF3; R2 is H and R i sP¢HUSETI)18571

methyl, ethyl, or nmethoxy; R3 and R4 are H, nethyl,
or d; and R5 is C5-C6 al kyl or CH2-C3-C6 cycloal kyl .
I n anot her subgeneric enbodi nent, this invention

provi des or contenplates a 10 conmpound of formula IA,
where R, is halogen or CF3; R2 is H, F, or nmet hyl, R
is phenyl; R3 and R4 are H, nethyl or d; and R5 is

sub%ﬁ%ém Sbogign \%'éﬁ?%lﬁ%&?ﬁ%ﬂggwemplates a

coRpuRaIRf b tula 1A CRBRU ds w‘z-é&nmﬂyﬂ dpﬁonmseilﬁ)s&uté(ﬁ
hal ogen or CF3; R2 is H F, or

hal o or spageRfEc Rbgdimeyt, thﬁtlﬂyﬁntwerpr@de%ércmsﬂmates a
cdmpdRdIrEdimAL IWhQ%’l@.nﬁ)ﬁ: Bah M hsed] RittdgeARBhAing ring.

subgeneri c enbodi nent, this G nvention provi des or
cont anoéhewulagen@nﬁﬁmbndlmm,ftbrsrmthlm proyidescoreontemplates a

R Yo G B 1 il s o

qmtha’r:(su@dnmctnﬁﬁdmlérw this iBGREE prowiGELer@bnEanplates a
co?nné;&ednfi.of TodndlR 1K, &Rgr%llg dsﬁj bi%?mer gedetﬂb azgiorro%'qt %}hlgFOI% group.

ntion provi bs or mpllates ‘4%
f or nin anotiershegeneRe en&oﬂlrﬂent,l‘dhlis(iﬂvﬁloalﬁrq\hdemr ddptcmplates a

| kyl),- Cl- C6al kyl ; R2 i I . th
oqippenl s Forin S oibAsh g e eed de bnehfhoRygRygmally
substitatedies or contenpl ates a conpound of formula | A
V\/ner q\mm Ieiss{;&en@-l%qc b%ﬁ&(ébswcétg)&?ﬂ%Y‘Q% or comtemplates a
c&ﬁkﬁhﬁﬁ lof Toinfula PAChire B URATSHha aefﬁm%ﬁﬂ{exaﬂg‘ 'o?tlonally

i nvention pr ovi des or cont errpl ates a COfT'pOUI’]
subshitpigda | A-1 where Rl i s NHC(=O) Cl- Coal kyl ,

‘qdm%ub%e@: %Bhgnengthglguf%nloﬂ l‘g&ld n@"_%)g ates a

al kyl I n another nore ecific rrc e
cqmnqa,mdmf dormnga IHrlood eg, wheredhrmelrﬂal fatma g fusesy :mmmu-contalmng
n%%rmjl a lA-1 where RL is SO2NH2 or NHSO2- Cl- C6 al kyl .
WO 2008/ 024398 PCT/ US2007/ 018571 | n anot he‘r nor e
s peclnf anvtlsarisgeganeric estbodoneng,this ihnhemsionprevitlesor contemplates a

T TE L E R AC Y S —
risgibgeneri ¢ enbodi ment, this invention provides or

cont &r%o%t)e%%uggeneric embodiment, this invention provides or contemp.lates'a
compound Qf formula IA-1 or 1A-2, where R; and R, form a fused thiazolo or isothiazolo:
group.

In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA-1 or IA-2, where R and R, form a fused cyclopentane,
optionally substituted.

In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA-1 or IA-2, where R; and R, form a fused cyclohexane,

optionally substituted.
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conpound of formula IA, where R is C(=0) OC1-C6 al kyl,
OoC(=0 Cl1-C6 al kyl, OCi1-C6 5 alkyl, or SCI-C6 al kyl.

wo pooafopg3ber subgeneri c enbodi ment, this inventPOIUS2007/018571
provi des or contenplates a conpound of formula IA,
where R is (CH2)nC3-C6 cycl oal kenyl, C2-C6 al kenyl,
or C2-C6 alkynyl. In another subgeneric enbodi nent,
this invention provides or contenplates a 10 conpound
of formula 1A, where R is CH2OCH3, CH20CH2CH3, OC1- C6
al kyl, or SCl C6 al kyl. In another nore specific
subgenerl odi nent hIS i pvention provides or

ont BrAReUies SUbEeBEHE Ehe dighent ghisamveniine Provipgna cRateplates 2

c&(po@h%l f&ﬁuuﬂ ka1, orPALZQ ek RFGna R Ybrm @Fused Ritdlgk-containing
SC 1- lf;l{f!i‘r 15 In anot her subgeneri c enbodi nent,

m@g, jagd an%ﬁrlco FildeSsbis cydlpelkipl ates a  conpound of

for ;#J dhotfer Lubgtighi€ eBboh&éﬁH?tﬁQ'ﬁven%?Qg r cofrtennfplates a

al k or SC1--C6 alkyl. In’a pecific
compmyed of fermad bt lrmrItA--Z,t \Mh@e iRn\aed R2dorm adysedeexygen-containing

oL IRAIRIEERR MOPIRANE. Of dopile | & T, where RLis

al kyln, amtheﬁﬁlbgéﬁead: kmbpdlﬁﬁmt ghid inv¥ention prmhdgsl or dahtemplates a

haI %gg 0 E%)mm??‘l]% r}o?r qz’:?)g‘) !%% é}jcgaggﬁz?ogﬁ B dﬁ%egﬂ;%z&% or isothiazolo

gxﬁﬁbmilldl’lgﬁts fCS']E(majky:l m/eﬂwccgrcd&ryawaﬂ@s or cOnt errpl at es a
n I
oy e peBEriC g timedt. {6 iay sayfon PRSP 4 Coptempates a
commpdinld of IR')rrrhﬂa hal 1089A -2 whEe Rl and B Foffh aifiseddyClopahtalie,
- or €5 CE}HZ C5- C6 %CI oal kyl . In_another nore specific
ortinagly, svhstituter 38 Rerit CsGsrllol orEHe CorCaspaioalids or
cont Bimofie? Su @%&W%Bgdﬁﬁerft %ﬁﬂ-ih@eﬂnﬁn o\%&f &‘r Bntensplates a
NHC(=0) dl - C6 g O;l C(=O) N(Et) 2
cc@pqgmﬂf for@(lﬂdm@ whergR 1 assbzwfzm @rﬁlmdsmzlomxm@s

o;gln(%‘)d Ly st sﬁ%hhﬁed_"ang 6%1 %115%:1-1%%;5%'53, kg}st h%|4,

WO 21308106234 me mﬁ&m@n@i@@ﬁbodxmna mhls limfentlon provides or
co%&’&i@gt%% 5%031’;3989& SF H)tn‘nuiahf‘é-ll &K%@tﬁ, hgfogen 2Sis ?—f, F, or methyl, R’
contenpl ates ™ a _

is halogen or methyl; and Rs is Cs-Cg alkyl or CH,-Cs-Cg cycloalkyl. :

In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-1, where R, is halogen; R; is H, F, 'of methyl, R'
is 2-(dirhethylamino) ethyl; and Rs is Cs-Cg alkyl or CHz-Cs—Cg cycloalkyl.

~ In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-1, where R, is halogen; R, is H, halogen, or’
methyl, R’ is H; and R is Cs-Cg alkyl or CH,-Cs-Cg cycloalkyl.

In another more specific subgeneric embodiment, this invention provides or .
contemplates a compound of formula [A-2, where R, is halogen; R; is H or methyl, R' is
halogen or methyl; and Rs is Cs-Cg alkyl or CH,-Cs-Cg cycloalkyl.

C(=0)OC,-Cs alkyl, OC(=0)C,;-C¢ alkyl, OC,-C¢ alky! In another more specific
subgeneric embodiment, this invention provides or contemplates a compound of formula

IA-1, In another more specific subgeneric embodiment, this invention provides or
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conpound of forrmula IA, where R is C2-C6 al kynyl,
optionally substituted. In another subgeneric
weniwed4seit, this invention provides or cont enptCBRUS®0A018571

compound of forrmula IA where R, and R2 forma fused,

ni trogen-containing ring. 5 In another subgeneric

enbodi nent, this invention provides or contenplates a
compound of forrmula IA where R, and R2 forma fused,
oxygen-containing ring. |In another subgeneric

enbodinent this invention provides or contenplates a

ound of f or e R2 forma fused
R TRRIGISS Ao Ph ST A pwhere s S acrodistybe o or
meti R i RilogdorSmethYE ahd ®) 1§JC§106 Ql&%l SHCHATL-ERabakyR
10 conpound of forniu]I a lA where and R2 form a

f uselp Athes FaoTe sRecifie sebespems ?mb%‘UB?PF thig dgyventign provides or
coHiGhPBtes %l&‘&%%h& of fSTRRM B! whEfi R, Mﬂé&% rﬁ, i9 axﬂiu&wn@@@l RyisH

or contenplates a conpound of formula A whére

oramethil R i halogem eranetbyls padh Rx iSs-CoptkylonraF iz Cs-C eyclaally,
Subsiy 4lihd mdra gg&nﬁ@ %ﬂg&hﬁ@?ﬂﬁ@&?ﬂeﬁt ‘?ﬁ‘f@?ﬁv%ﬁ% ];)réJ?&e% or

i nvention provi des or ates a .
cdntempilates lagompound Af annlluah"e%RwhawdlnRQhéern iatrifhgwdmethyl; Rz is H

- C ni.n 01 094 LIy e C
ljﬁl‘%ﬁ‘gg 1%{]{,% s&l n?i(\a/ﬂe1 b AR r “ovi g& ?51 orﬁ;{ gfrpq‘ Syggaliont
'CO rrphumbth)ér xﬁmrspéciﬁb éaligeﬁénd émﬁodmhﬁt ehiR mﬁﬁdoRJ;}rd@ddfﬂ or

a f Usﬁge;s_ 0X ﬁﬁg&ﬂal %%&4 arJ én? q,x)l-"f,!rg Pg&qu:é & Ry js trifluoromethyl;

RS M SRRl oty SR'&s helRER® bNketiyl;faaa Ryl i ;4 k1kgA of GHZ-Cs-Cs cycloalkyl.
where R, and R2 forma fused thjazolo or. isothiazol o
gr ouf 2n9ther e specifip gubaenriic embedimpahithisinyention provides or

cortefplatedn dahqsauqs%f&fmﬁﬂmmag{”ﬂ I%SR.als taﬁu&ammdapi‘s F;R'is

formula I A-1 | A-2, whe and forma fused

halgggngranethk and Bsis Gl pl}cyls%%&lz-?@r@e ¢yclpalkghot her
subg ﬁpﬁ{dtﬁer%{mggieﬁ@ thohnhéht tﬁ}é%HLéxﬁﬁnH{er\/th@& &{ntemplates a

contenpl ates a conpound Tormula TA-1 or
coghpqundrrf famleZAf whmeeRer:sibds SHlAgtes WHz-eptwlmawrys phenyl,

oA 6 i, 160, 2908424585 B5T/ US2007/ 018571

In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA, where R; is F.

In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA, where R, is Cl.

In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA, where R, is Br. -

In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA-1, where R, is F.

In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA-1, where R, is CI.

In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA-1, where R, is Br.
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I n anot her subgeneric enbodi nent, this invention
provi des or contenplates a conpound of fornmula I A1 or
wo 2008/0248bere R1 and R2 form a fused, PCT/US2007/018571
nitrogen-containing ring; and R5 is C5-C6 al kyl or
CH2- C5-C6 cycl oal kyl . I n anot her subgeneric
enbodi nent, this invention provides or contenplates a
5 compound of forrmula IA-1 or 1A-2, where RL and R2
forma fused oxygen-containing ring; and R5 is C5-C6
al kyl or -C6 cycl oal kyl . I n anot her subgeneric

enbo is i.nventi,on provi.des or contenmpl a

conpﬂwbonﬂa#r P‘S&?ﬂ&Pﬁ efbog ety RISV CptiAnprap et O REtaBRiAtes 2
c(ﬂnf)diﬁﬁd)ftfbm&ilﬁ M-Qrwheﬁ@RhisaZ AR, FUDPCHI GBS | S

C5-Co al kyl - C5-C6, cycl oal kyl . 10 In anot her
- subgbh#¥i éﬁb%%\eﬁﬁﬁfﬂ odjpént; %ﬁt%wnmrwﬂ%%r gantemplates a
c&ep&ﬁmf%ﬁf@ula IACRVRYOR , fF fxeramll@ drébdthGhethdt; 2nd R' is H.

where Rl and R2 forma fused ycl opentane, optionally
subsin anatker;subgeneRs embodiners, f&w«lwermomwetss gcontemplates a

é&&%‘ SPfbrmi1d ugnf’t»l}}?e"re RY E‘E@ﬁeﬁ %&@%ﬁé &ﬁﬂﬁneéﬁhl dnd R'is H.
ntion provides or conte conpound of
f or mn aldthx:rlsubgenencZrnbmldenmtﬂlnsandemnrfmoviﬂas Ommmemplates a

oGSk S BB A R, S0 Ner o e

S pecle :'umtherksgbgarenc eartoditheranthis mhemldnrprenﬁemm contemplates a

: fo | IA 1,
BB Bl 1AL SHRIAL 53 auB RO Bhich! 2
hal Oge&dtherm&bﬁeﬂencaﬁfboﬁﬁnérﬁ ﬂifsﬁ@elﬁidﬁ)ﬁroﬁﬂeﬁbﬁcdﬁierﬁﬁates a

cycl o nore_specjfic subgeneric
"‘@ﬁﬂ?)ﬂ!%rérflt’m‘flﬁl @I’Ri 18 CHeE &Hfés”cfl: F3»0 contenpl at es

a CompbiRerlib &feﬁk!'eﬂmﬂoﬂirﬂent%?sr iﬁvaﬂndnsprhﬁhegsﬁeon%n lates a

H F, or_ nethy is 2-(di methylam no) ethyl:; an
cmm@d@f%nlapm wapred,i-lzs 268 cycloalkyl. In an_ot her

nor e i 0 '

or o s UNAE Ao M ROic e laBd B bdopotates o
cqmm@dlm'fosmﬂallégwhere@n is €H4Brhal ogen or met hyI R

is

o5 | %n %l{lbo %%Pbé%nrcé\gcs%ebﬁdﬁlsmsﬁ% 18Her|; pr% s &f &}numplates a
céthpeunidrofdotraa IAF Qwilekes Rgand R@ratelrmha?t Bs and Rammhmﬂ nodthyl; and
for la IA-2, where Rl is halogen; R2 is H or nethyl,

's halogen or nmethyl; and R5 is C5-C6 al kyl or
CH2- %ax@h&)&ﬁb@ﬁieﬁﬂcmlﬁ@n@rmﬂmﬁﬁv&hﬁﬂ pro(@des-6)) éohtéfiplates a

al kyl , ;LlCG | Kyl In nother nore specific

‘g}@ﬁl ' “’éﬂﬁgﬁ %hF%FI nventi on provi des or
c ont mm&%uagmwmdﬂﬁeﬁtommmemm prévilles b¥lcontemplates a
anot her nore specific subgeneric enbodlnent this

CQTARRHC of fOPRYR LAck Wtere R and R, are both F

In another subgeneric embodiment, this invention provides or contemplates a-
compound of formula IA-3, where R, is F.

In another subgeneric embodiment, this invention provides or contemplates a

| compound of formula IA-3, where R and R; are both F.

In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA, where R, or Rs is CH,Ar or CHchz-Ar where Ar is

isoxazolyl or 1soth1azolyl
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36 WD 2008/ 024398 PCT/ US2007/ 018571 contenplates a
conpound of formula IA-1, where RL is trifluoronethyl;

wR2008824390r nethyl, R is halogen or nethyl; epemuR®o7/618571

Cs-C6 al kyl or CH2-C5-C6 cycloal kyl. In another nore
speci fic subgeneric enbodi nent, this invention

provi des or contenplates a conpound of fornula IA-2,
where R1 where R1 is trifluoronethyl; R2 is H 5 or
methyl, R is halogen or nethyl; and R5 is C5-C6 al kyl

or CH2-C5-C6 cycloal kyl. In another nore specific

subgene odi ment hls i nvention provides or

cont Bhptese SUBERsTHE SukacERen R ITeT RN TV & QTtemplates a
om,ismﬁld%r fbﬁmilﬁ IA| WRERTEIHR s is RH,AT oF CHYCHEAR Wher&RAr | h§qumoly1

ogen or nethyl and R5 is C5-C6 al kyl or CH2-C5-C6

oriseqynell;| . | n anot her nore speci fi ¢ subgeneric

enbog fRsther shb%énehe \éﬁi%liﬂﬁbrﬂrtﬁié' ide&ntidn plv@wﬁ@sﬂ&eé&'té‘ﬁ ates a
a conmpound of Tornmula IA-4 or 1A-5, where R where

oqrqumdqulfemﬂeﬂhywhere@ arsHs @ﬂ{mtohﬂquizIz-As where e is
Pﬁipﬁb I%nd R5 is C5-C6 al kyl or CH2-C5-C6
cyc "% anot her nore speci fic subgeneric
enbolh amther subgenerio embbdumenty this ideention proviﬁanpxl @mgsnplates a
cqépr&po% q‘f%ml]; 19 TAY wf}%rgee ¥ dgrﬁ\sﬁ% )}%1' or% Xp,r _%EE%M 'is indoly],
isainkdylyl,aor behlZinfi@azobylcycl oal kyl . 15 I n anot her
subgeneric enbodi nent,. thig.i nvention vi des or
cont Dh s SPete it it GRS PAvids oF Sorgmpatees
cdrﬁp&hia/b"f form$lkiZAHhére, R Wi is SHAAT o CHYOH,-ARWhedY Ar is halo
[olyl i m dazolyl, oxazolyl, or thiazolyl. In
p her subgeneric enbodlnent this invention provides
or CONhRSRERIBR: ﬁnecmnﬁfxt ftRis TV éhtiof prébidEs oREontémplates a

F. 20 In_another subgeneric enbodi ment, thls i nvention
cqsvmnnée ef dprmyat BhpwheresRy orCBap'@uﬁHzéf qrofHaCH21Ax, where Ar is
Rei3t ok diAlopykily@not her subgeneric enmbodi ment, this
|nvent|on prOV| es or contenplates a conpound of
f or niit anatler mgrerspedific Embpdiment, mmntimrprsuugmmncemplates a

PR TR, R 4 AL 95% £ £8P R ,mono- o

- dishedothivaiyl, snanb od divkalb furyl) nenonoedit halobenzothiahyl, <mlm0n0- or di-

h c%genﬁgx es a conpound of formula I A-1, where Rl is
ot her subgeneric enbodi nent, this invention
prov Irlastier meretspegifia embodiment, this invention provides or contemplates a

compound of formula IA,I where R or Rs is CH2Ar or CH,CH;,-Ar, where Ar is o-, m-, or
p- xylyl or o-, m-, or p-anisyl. '

In another more specific embodiment, this invention provides or contemplates a

compound of formula IA, where R, or Rs is CH,Ar or CH,CH,-Ar, where Ar is m- or p-

cyanophenyl or m- or p-cyanomethyl phenyl.

In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA, in which R3 and R4 are halogen, CF3, or C,-Cg alkyl and Rs is
C;-Ce alkyl, where the alkyl group is substituted with one or two groups selected,
independently, from OH, OMe, OEt, F, CF3, Cl, or CN. '
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conmpound of forrmula IA-1, where R, is Br. 37 WO

2008/ 024398 PCT/ US2007/018571 I n anot her subgeneric
weniwed4seit, this invention provides or cont enptCBRUS®0A018571

conmpound of formula IA-1, where R, is Fand R2 is H,

OCH3, or F. In another subgeneric enbodi nent, this

i nvention provides or contenplates a conpound of

formula 1A-1, where R, is F;, R3 and R4 are both

methyl; and R is H 5 In another subgeneric

enbodi nment, this invention provides or contenplates a

conpound of formula 1A-1, where R is CF3; R3 and R4

are Boanethezispbgenerggmbodiment; this inkentiopmrayides oreantgmplates a

BT b rmUIRIIA, idWﬁi'&B'lQ'&n@RQ\ékéﬂﬁai dgar Rzmqt@@rr% ,eé3 akyl or

co ound of formula I A where R are

ar?ékyls%{@g%n’ér(pﬁzwdéh qyekealkyl, mhsm wyehor %Wb?feﬂ?efféfgloalkyl
f I A where R,
g‘?ép RAbGHTRICE Wit Mte, O, PAIEOAE Cr) O BRCR.
subgbnamiore spegifil menertdﬁmqumemtt tmnwﬁmwrdwmies or
cont | ates a ere
oA iy Sigund SRR D41 Tch K apa Yo Endfogiah oFs. or -
C% hikgl, :aﬂ& Batis %Hﬂa@g@ew%@mqismhnl Y esbmrt:xtemrchnﬂ)uef:s-ce
ornul.a | A er is n anot her
heéfft?ﬁ%ﬂ%?ll(g’ 8%%’&\%!’8 UPieds i nvention provi des or
' Eﬁlgts ﬁna{omees:l@re specmie @ﬂtﬂ»o&ﬁnén@ rtmgﬂvdnﬁonwa@ﬁh @esdr doftemplates a
r sybgener i odj ment., thi
COMRRRIHY; 05305? Qllge’s V\Lsheg% Bnisridrmienyl of Clézﬁ%bahﬁly&f
fornmy ﬁldt]krjmoﬁéﬁﬁécﬁﬁgenﬁﬁgm%t ahR iRAmioR pr&tAdey ok dBhtemplates a

are both methyl: and R.isH 20 In anothér subgeneric

afifermylp 1A-1, whsre R@ns 1. 6Hads o1 GH LS br Appyhere 4ras 3,5-

d&ﬁﬁp&ﬁmﬁyﬂftj@)ﬁmﬁ(g@% where R is F. In another
subgeneric enbodi men hIS i nvention provides or

cont brmtr@r@@e&lﬁ%@nb@mnbthls trventien pravidles g cortemplatesch
cAip A o ohindle 1AL, SO B DR A BRI A B
(GMHzM vehereAersephignyli ar pyridiyh _Ra rantl lRarare Bhg'elhle(:g alkyl,
BRI b SR S e IR B 0 o e i
CN, CH,CN, or halogen. :

In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA-1, where Rs is Ar, (CHRg),Ar, CH2(CHRg)Ar, or
(CHR¢)wCH2Ar, where Ar is phenyl or pyridyl; and R; is F, CH,F, CHF;, CF3, or CF,CF;.

In a more specific embodiment, this invention provid_es or contemplétes a
compound of formula IA-1, where Rs is Ar, (CHRg) Ar, CH(CHRg)wAT, or
(CHRg)wCHAr, where Ar i_s phenyl or pyridyl, and R, is OC,;-Cg alkyl or C(=0)C-Cs
alkyl.

In a more specific embodiment, this invention provides or contemplates a
compound of formula IA-1, where Rs is Ar, (CHRg)wAr, CH(CHRg)wAT, or
(CHRG6),,CH2Ar, where Aris phenyl or pyridyl, and R, is C(=0)OC,-Cs alkyl or
OC(=0)C,-C¢ alkyl.
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I n anot her subgeneric enbodi nent, this invention

provi des or contenplates a conpound of fornula IA
wob@se24398 or RS is CH2Ar or CH2CH2- Ar, where APCT/ESB07/018571

i soxazol yl or isothiazolyl. 38 WO 2008/ 024398

PCT/ US2007/ 018571 I n anot her subgeneric enbodi nent,

this invention provides or contenplates a conpound of

formula 1A, where R, or R5 is CH2Ar or CH2CH2- Ar,

where Ar is quinolyl or isoquinolyl. In another

subgeneric enbodi nent, this invention provides or

cont | ates a. ound .af . fornul a where R, ., or

o TR Sheifis e IRANL s iny SAOR Brovigles B EGRFmplates a
cattipoutidl of foriméld PA NG wHesbRERREAS, chammmrnem(cmmmr or

i nvention prOV|des or contenplates a_ conpound

(GHRowCH2An Whese Ag 1sphegyl eapyridybinas G e@lmmor/&?z—ce alkynyl, q is

lvﬁgr)@aﬂylaﬁﬂ,&ﬂ@ yl, isoindolyl, or benzimdazolyl.
In a nore speC|f|c enbodi ment, this invention

pr ovlld% mose spesHicembadiments this inveptioriprsivides orgontemplates a

@IRAL RO g}—%@ﬁ% al o
%ﬂ&n}ﬁ/}d’%f‘ltﬁﬁ%ﬁggﬁ} rmreRéfosem IC e)Ar odi rre{gﬁ'"g) Ag’ol?
(CHRQRCHor, pxros phienyl or pmdulealpi Ri sSG-Ceadkylound of

for | A, wh - Ar

Me?‘é“ fmdre sPefg{Cde‘H ﬁgﬁé ea‘*{aa ?&%Q?%‘."@FWP“’“’S a
cc&nmthﬂrofrfomla pael, fwlferekb mlAmeﬁHRé)me CH(CHR)QAT, e S
(R PeCHEBR 57 AR P OF il T U AR @e&%mﬁky,°or Ci-Cy
aldyt, hadiRt,liuerlxdﬁalmno- or di-hal of uryI nono-

di - hal obenzot hi en di - haI benzof ury

20 |1 marﬁ@?ecr@r%n%’gmem g“é fﬂ}'&&f‘ﬂ%ﬁfm" 95i0% conteRlates

oSBT Bin TR B AR Ll

(GHIRe)eFH24r, whergr isphsnyl orBYTigD: RamdRal are Hy Chripethexy, or Ci-C;
alltyi, %nﬁﬂ:%ﬁfuftéd:ores'ﬁgg’c%{mqglth #nl?% or M?)V%B%so QVhr %ﬂr %%/Ie, and

contenpl ates a compoun or nul ere R,
Rj ts QNRGHGN, gHftgenAr , where Ar is m orp- 25

cyangp Q%?Nér sg{)géneng regfb%ﬁﬂ\qé)r{{,ettlﬁhy ikwgﬂ?orﬁy;lroﬁdes or contemplates a
compound of formula IA-2, where Rs is Ar (CHRg)wAr, CHy(CHRg)wAr, or
(CHR¢)WCH>ATr, where Ar is phenyl or pyridyl; and R, is F, CH,F, CHFz, CF3, or CF,CF;.

In a more specific embodiment, this- mventxon provides or contemplates a
compound of formula IA-1, where Rs is Ar, (CHR6)wAr, CH2(CHRg)wAr, or
(CHRe)wCH,Ar, where Ar is phenyl or pyridyl, and R, is OC,-Cgalkyl or C(=0)C,-Cs
alkyl.

- In a more specific embodiment, this invention provides or contemplates a
compound of formula IA-2, where Rs is Ar, (CHRg)wAr, CH2(CHRg)wAr, or
(CHRe)wCHzAr, where Ar is phenyl or pyridyl, and R, is OC,-Cg alkyl or C(=0)C,-Cs¢
alkyl.

In a more specific embodiment, this invention provides or contemplates a

compound of formula IA-3, where Rs is Ar, (CHRg)wAr, CHx(CHRg)wAr, or
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I n anot her subgeneric enbodi nent, this invention
provi des or contenplates a conpound of fornmula IA in

waniosi24338 and R4 are hal ogen, CF3, or C, -C3 al kgT/uszwd7/018571

R5is Cl -C6 alkyl, where the alkyl group is
substituted with one or two groups sel ected,

i ndependently, fromOH Owe, OR F, CF3, d, or CN 39
WO 2008/ 024398 PCT/ US2007/ 018571 I n anot her
subgeneri c enbodi nent, this invention provides or
contenplates a conmpound of forrmula IA in which R3 and

(R Enfe SR, A% it mtid Apd I PCTGralY T QCrC

alkyl. 2, vvhere the cycloal kyl group is substituted with

Me, ove F 3, .,,.0r CN 5 1ln a nore
specfH% emg%ﬁ@egﬁi"r %M%&aﬁ ﬁamnvem?%mw&w gpntemplates a

cahFndest f@fmulﬁ QAL 3 RiHed RSispheRYIR isthéxy, ngliml and As is, Ar,
in which R3 and R4 are hal o CF3i or - C3

(GRS ARy Ao GOy Gl Asy Whesg e iyl or pyridyl, and R, s

C(Sitbﬁj(l;tg{gﬁgylogbd( -C aliE?t C6 heterocycl oal kyl,
optionally substitu ed. "I n anot her more specific
enboli aEmere spagific mb%dmeeh this inpegden movulﬁsm gphtgmplates a

A; epyl__or
%M@nyﬁ%l n ano k ‘JA’SEQ?}S Ic %%gfnﬁ%’t({r
(GHR&wCHyAntAmin phemytiod e:mdyl MRetsrﬂ%t-@salhyl conrpound of
for | A e
uner B e Sopctieh e el s 1veBibn Blov A i Colcplaes o
cdmpaundosfedospaailArZ; vﬂnémms beAt, (CHRig R AN M(@HR&)pAnwrd es
(R SSBHERR G2 03 s rerg AR Sy O Jedf g2 b 6F &i- RS, and R, is
C(-CgReyl CH2Ar vvhere Ar is phenyl or pyridyl; R3 and

R4 are H or CI- al k unsubstjtuted or subst i tuted
wi t hingnothsr emheg'g? ;sésg%‘feew%amr/&d&wmntmateawqﬂpdo treating

ot prevéning Gldiehte, Bisoft, 08 8hdifidh RRAAL BAEct8MBPRIdANIakon of potassmm
enbodi nent, this invention provi des or contenpl ates

lwher@w&olar@cpa@ﬁntf@ﬂm@glmmsm@n@f rRsompowpd of formula Ainan

CHRGF (g-g or (CHR6) WCH2Ar, where Ar
a‘l{‘s pheﬁ(ﬁ 50 F and RLis F, CH2F, CHF2, CF3, or

CF2 CEBanqﬂrcram’mden%éhls faventiorhpvivies or caritéraplates @ mdtind of treating

o V\é{g‘\r/éé-l%a% a;aése%s?e? Bﬁﬁlﬁ% ;os\i?r?ii%t?;gﬁu eé\ed {> ulaatlon og' potassium
iohChidije]s inGhiafient cohmprisingradimnigtiaionlofa rcompbunkybf foanualaRA in an
amounP ST from dhod 10 e tg(aggztcﬂ)b&?ng per day.

In a more specific embodiment, this invention provides or contemplates a method of

treating or preventing a disease, disorder, or condition that is affected by modulation of -

jpotassium ion channels in a patient comprising administration of a compound of formula

IA-1 in an amount of up to about 2000 mg per day. _
In a more specific embodiment, this invention provides or contemplates a method of
treating or preventing a seizure disorder in a patient comprising administration of a

compound of formula IA in an amount of up to about 2000 mg per day.
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25 alkyl. In a nore specific enbodiment, this
i nvention provides or contenplates a conpound of
wo ocoosiobe98 A-1, where R5 is Ar, (CHRG),,, Ar, PCT/US2007/018571
CH2(CHRG),,,Ar, or (CHR6) WCH2Ar, where Ar is phenyl
or pyridyl, and R1 is C(=0) OC1-C6 al kyl or
OC(=0) Cl-C6 al kyl. 40 WO 2008/ 024398 PCT/ US2007/ 018571
In a nore specific enbodiment, this invention provides
or contenpl ates-a conmpound of formula I A-1, where R5
is Ar, (CHRG),,, Ar, CHQ(CHRG)MAr, or (CHReE),, CH2Ar,
mher yrld , Rl is C2-C6 al keny
%omﬁgoa}/negt thi: vg(ﬁag% RIRHi¢S SfontrAANates A Biefipd pf treating
oméﬁansag & IséibzGre AR e A hatidnb bSmpridie AdrRinisBa O S8Scdthpound of
contenp ates a conpound of fornmula I A-1, where RS is

 forula(léipan wrounta e rbyutil 0 reg per(dayifes) bout 2080nng paF daxs

pheny] ardfheP ¥nbBdiment Mts %&éo&ohd@o%)@mpl&t@s Anltod of treating

speci fic enbodi nent, this invention provides or
OIJUEYeBHDE 8 iseigurg dlss)odﬁp dnya patisnt cempriging administratien ef )Repmpound of

0)
toffouta R RS amcfin o Grigh BT 0 Y por Qb APt 0, ms P
mat hbxanother e@bodigaenty Itlkiy Iir;veamh providss aicoﬁ&naimyi; a miethad of treating
or Cpre enﬁgg glselz&re%%jer in a atle%nk1 m%uﬁugg %dAﬁll?lsB'a er e S CI)Irl%Ollnd of

ates nmpoun or

foﬁmula(mﬁa)x\amunwﬁﬂmmeno g per @@ﬁﬁﬁamma miper day.

or CinEeSH it mipt o tingb et e igD BRSSO Hates 8

method oF treaihg®r @H@&nﬁﬁé £8dinfe Hisordefdr a gIMent cdithrisiRl ddministration of
al ogen I n anaqt her subgenerlc

a‘é‘?FBB‘tC};!ﬁg?tﬁ’ml"ﬂ? A1 1p an mgHnt A 3wpita 2800 MEPSHIRY | at es a »
CONPRHHS IR efrﬁbﬂi&ﬂeﬁ% s ZnverthiéH o%&t Sr Mntent KA )'%"thod of treating

CH2( CHRG) W Ar, or R6) | Ar, ere Aw S eny
OTrEYSHng P [Seizaig dliRIder 4n & patggap FOMpTifing a@znglshaworcpgmnpound of
foffula AR PAfaritAGH b%ﬁsmeéﬁagﬁid'ﬁ.%p Jc})t% abBWB0D per day

provi des or contenplates a of formula
wher i Fgthers embodmablmvenwm@ or cofemplates a method of treating

o@%%é%mg%@%ﬁ&i bg% % )?é?ﬁg Qééﬁfn@tﬁ]anoﬁgfja gilmf)dcimd of

formula IA-1 in an amount of from about 300 mg per day to about 2000 mg per day.

In another embodiment, this invention provides or contemplat&s a method of treating
or preventmg a seizure d1sorder in a patient comprising admlmstratlon of a compound of

formula IA-1 in an amount of from about 300 mg per day to about 1200 mg per day.

Detailed Descripﬁon of Invention

As contemplated by this invention, compounds of formula IA are designed for oral
or intravenous dosing of up to 2000 mg per day. Yet the high activities of many of these
compounds indicate that dosing of less than 1200 mg per day — the current anticipated
dosing level of retigabine in adults — is possible. Thus, this inflention c(;mprises tablets,
capsules, solutions, and suspensions of compounds of formula IA which are formulated for
oral administration. Similarly, solutions and suspensions suitable for oral pediatric

administration, comprising, in addition to compounds of formula IA, a syrup such as
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In a nore specific enbodinent, this invention provides
or contenplates a 25 conpound of fornmula | A-2, where

WR2008924398 (CHR6) H, Ar, CH2(CHR6),,, Ar, or PCT/US2007/018571

(CHRE) WCH2Ar, where Ar is phenyl or pyridyl, and Rl is
OC1- Coal kyl or C(=0 C1-C6 alkyl. In a nore specific
enbodi nent, this invention provides or contenplates a
compound of forrmula IA-3, where R5 is Ar, (CHR6),, Ar,
CH2(CHRG) ,,, Ar, or 41 WD 2008/024398 PCT/ US2007/018571
(CHR6)'V\CH2Ar where Ar is phenyl or pyridyl, and R is

cﬂ%@?{y che ol HPEHE PR MaRY SHST F%eégpl' b AR S%?ﬁii &4 More

s;fe@iﬂ?:ﬁl#ﬁ GoRtiohPdndSuspenéiods cd‘iﬁﬁiéﬁlﬁm hd"rhtﬁlﬁﬁ@)don@bunds of formula IA,

met hox R2 is H and RS is R6) . Ar
a gy;pp gpq%g@smpgbltob(pr Rropxiene SIMM’](’nE/W@ golAFanFssaqgﬁgwpngﬁsultable for
ofdY Eécﬁéﬂ'lc a@ffhidtratibl, aréAisOddeempPiated! XkitiBhal §hotchewatit® and non-

In a nore specific enmbodi nent, this invention

lmv@bléjeblets icomprisinggPmpewnds of famwaifd abfngf\wﬂnmaamawuzcally

% M?ég%\ern ar %P é/;rﬂlgg% F‘l'cé%gtagfyﬁamers and excipients,

ars@JsoCaternplated. (Aslusethhcremetl’spem phaunecﬂuudalmptabie sarrier

YT 5P eiE Pulks RERGR. AR Mo
pmsmé@daﬁadm&nwmw andscopdweants aarepypicallyl usedih the drt of

ceufEn SR HRER TR epRUDrAE B are nd timited o~

stafeh] mhm&moaxgme Hfb@.ﬁc@ﬁlcgﬁﬁ @hbmatel 51cercnxfm? pu@ptaite,g a

t t
g BR oo gy tpimropyreiBiiesn %r'Ofséw?rapgl%ﬁ%@ﬂ?éihﬂose lactose,
pSI9EMYlené BYcAls) 'Bst%I’Hast' %gcdlé samawweu Ngsdthe bif)'s e’anloﬁ and

In an anbunt up ay. I n anot

Pavyiders- ﬁéﬁtﬁon@lﬂw élsumgmqs W&ﬂsmﬁesst@nch ebeplatey ll&pe@tasuch as
nﬂ?ﬁ&‘?&n gfea}aﬁce Yeafg acif raﬂrﬁw&&xh RGIuBilfty effmCers ?ﬁéloars @%lodex’mns

condition 'that Is affectéd by nodulation o
apongs gicahmady other otamplrsifor ¢ash group; angrcontsmplateds| Sugh materials and

t d.
RO G B R o GTRRNAC e RHTULAEA & ABHional examples
a:lerpr«avldw ia K5pbe, ﬂandbemﬁw‘d?lmem@euhbala’ixczp:mu, lbondqm, (Bhammmcuncal
Press czwaerrpl ates a net hod of

As used herein, the term "pharmaceutically acceptable acid salts" refers to acid
addition salts formed from acids which provide non-toxic anions. The pharmaceutically
acceptable anions include, but are not limited to, acetate, aspartate, benzoate, bicarbonate,
carbonate, bisulfate, sulfate, chloride, bromide, benzene sulfonate, methyl sulfonate,
phosphate, acid phosphate, lactate, maleate, malate, malonate, fumarate, lactate, tartrate,
borate, camsylate, citrate, edisylate, esylate, formate, fumarate, gluceptate, glucuronate,
gluconate oxalate, palmitate, pamoate, saccharate, stearaté, succinate, tartrate, tosylate
and trifluoroacetate salts;, among a great many other examples. Hemi-salts, including but
not limited to hémi-sulfate salts, are likewise contemplated.

For a review on suitable salts, see "Handbook of Pharmaceutical Salts: Properties,
Selection, and Use" by Stahl and Wermuth (Wiley-VCH, Weinheim, Germany, 2002).
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treating or preventing a di sease, disorder, or
condition that is affected by nodul ati on of potassium
wo covsobsosiel s in a patient conprising adm ni stPer/Usw0D618571
a compound of forrmula 25 IA-1 in an anmount of up to
about 2000 ng per day. In a nore specific enbodi nent,
this invention provides or contenplates a nethod of
treating or preventing a seizure disorder in a patient
conprising admnistration of a conpound of fornula I A
in an anount of up to about 2000 ng per day. 42 WO
2008/02439% PCT/ US2007/ 018571 | n anot her enbodi
t hi sASAv¥RHkgAWRr BopaRaceyfically aeespible saltspf ﬁemaun%r of formula 1
mhy 88 péredBy RABENGS \EbripciMd D Termsli1S P Wi the Bes'ired acid; by
patlent conprising admnistration of a _conmpound Q
remgyvial pha preteching greipiiem agjuitabls pregusier of th rmmuné&f fergnula I or
by hﬂg—topgﬁgg a@ﬂﬁ’lﬂ[ﬂ cSaye p&&r@é}ofd}%&aﬁgﬁogﬂm&e orl18it8m, using the
I nv I on provides”or contenpl ates
desired afidepr b@scz; rang) bg\cenv4reign af ou¢ salt of the compennd of fgrmula I to

o <SR 8T 20 SRR g oo

ioh&nahangedbnﬁﬂnng per day. In another enbodi nent, thls

i nve t|o r avi or._cont e es a "
oot naed fre, GE Terdl R aERRY AN SePepfie Solvley rofers to describe s
mpdcuan bomprqxrdommnmhe pormpowid efithe inventemidia stofdhiometric

formula | A in an anount o f-rom abou 00
sepgiahas ane Domorhh FERCChLiFally go B TaNS RS Ee-le chding but not
1iea € Wattk and BibanbIN TR, il tefth Q¥IVARSnElud €L RiTRlcdls ®he @xample
nmet hod of treating or preventing a seizure disorder in

and ansethanplate 35 gROEFT RS ni strati on of a compound of
f or Mak @sddhekeihimBAuIAiEH G¥ioR EhdhBels 2ef2R1A9 a&gvaﬁﬁé t#3%n chdhnels, to
anot her enbodi ment, this invention provides orf
affesting Hhs kinetics pf, mwnea apd closiagtof flae iogchppnels of tgpusing any change
: ri sing :
" JFnal}[h{ngter ﬁﬂ%ﬁ&%a?il@y@%ﬂé%})%ﬁ% &’iﬂ; formula 1A-1 in an
anount of from about 10 ng per day to about 2000 ngy
per day. In another enbodinment, this invention
provi des or contenplates a nethod of treating  or
preventing a seizure disorder in a patient conprising
adm ni stration of a conpound of formula Al in an
anmount of from about 300 ngy per day to about 2000 ng
per day. In another enbodi nent, this invention
provi des or contenplates a nethod of treating 20 or
preventing a seizure disorder in a patient conprising
adm ni stration of a conmpound of formula IA-1 in an
anmount of from about 300 ngy per day to about 1200 ng
per day. Detailed Description of Invention
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As contenplated by this invention, conpounds of

formula I A are designed for oral 25 or intravenous
waolomsogi3ed up to 2000 ng per day. Yet the hi ghPCT/US2007/018571

activities of many of these conpounds indicate that

dosing of less than 1200 ng per day - the current

anticipated dosing level of retigabine in adults - is

possi bl e. Thus, this invention conprises tablets,

capsul es, solutions, and suspensi ons of conpounds of

formula A which are fornulated for ora

admnistration. Sim]arly, solutions and suspensi ons

suitable for oral pe%ﬁe&’taf?%“%f%ﬁi’?ﬁ%‘fsr ation,

GERTRI &gy i N addition to conpounds of fornula A a

syrup such as 43 WD 2008/ 024398 PCT/ US2007/ 018571
S&oRITt Phe PiepBraflby be e&n?bmlof faRIg VIBWuthh&fin Scheme 1, in
exanpl es, are al so _contenplated. Mre specifically,
whishufor seoryveaience, assybsiitutadteahysroiseqwnoling, addi tion t o
conmpounds of fornula |A, RASYrup such as sorbitol or
propyl ene gl ycol, along vvl[t;> ol ayant s and fl avori ngs
suitable for oral pedlatr/g istration; are also
contenpl ated. Additional g bot hewabl e and non 5
chewabl e tabl ets conprising conpounds of formula IA,
is gywhelizgdihy sywshwedeut i cal |y acceptabl e tabl etting
agents and ot her pharmaceuticalgy acceptable carriers
and excipients, are also,contehplated. As used
herein, the tern1pharnacéﬁ acceptabl e carrier
conprises such exci pients et | ubricants,
tabl etting agents, disintegrants, preservatives,
anti-oxidants, flavours and colourants as are
typically used in the art of vO fornul ati on of
phar Sedewbstiuted tetBltudptiesquuholmgs hresgithet sommetarlly avaiable or are
c
R L R B e e
tetraleydveisg@tindliries areclerldwxi omsludlhg mmyyhsedpyéthmlzblml p@endino and

PAVERLERAN 5 56 08, PR or B BB

fledrb- caxeysrapared ktartipowitPovilelasa,2 &ddietrblqm%lbcyqumolme Similarly,

d|S|nte rants such as sodi um st a CO
| RABIHEE SPIPBE SN SXBmDLES, PRI PE FRSmAlR L& WEE R 1 9 R s 6-methyl-
ca@(liecbr(ej@d?ﬁh sthitihg vﬂxﬂd6$ﬂétld§ll-i ,213y4- %‘%ﬂ?&@[s‘éqﬁﬁiﬁfin@f‘and agam in two

cyclo trins, anong great_ many ot her exanpl es for

me%&%agw &moa\génerahfewapa@%of fOSHElH IAavhste Ri @na&a arg fpand 7-
cHIGoNRESectilvelyS baldbd Prphrdl &tabihd with @y i dictib®-1,2,3,4-

gharnaceut|cal art. Additiona exanples are provided
te ﬁh)rérwﬁ%qu%lm aerk compeunsds rede e sybstifuerkis the 8riosition can be

rbfAER Start 165 88 bst tralffliréRodlifiGline. Anal 1
PrRRT el n. W@nﬁaceutﬁ%gﬁ%ga%@& able acia  naosous .

cosram@ds vvetheﬂc' 9the@ then | can ddipréparedssiartisg othrtbed appropriate 1-, 3-, or 4-
V{@ﬂnﬁ{}dp(f F&ﬂu@r@ol&%g %Q%Efanﬂ;]éso Qémpgllﬂ?ds in which, in the 1- and 4- -

su%ﬁ
armaceuti'c
posmons R'is phenyl, methoxy, ethyl, methyl, F, or 2-(N-, N-dimethylamino)ethyl are

accessible via the commercially available 1- and 4-substituted tetrahydroisoquinolines.
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accept abl e ani ons include, but are not limted to,

acetate, aspartate, benzoate, bicarbonate, carbonate,
wheraalotave, sul fate, chloride, brom de, benzeneCT/US2007/018571

sul fonate, nethyl sulfonate, phosphate, acid

phosphate, |actate, naleate, nalate, nualonate,

fumarate, lactate, tartrate, 25 borate, cansyl ate,

citrate, edisylate, esylate, formate, funarate

gl uceptate, glucuronate, gluconate oxal ate,

palnitate panpat e, saccharate, stearate, succinate,

tartrg tosylate and trifluoroacetate salts; anong

t nany ot her exanples. Henri-salts, cludlng R

but not limted e hem -sul fate salts, ar |n<e%se
oHE enplsg ed.  Fo NiHei ew |mable zi[i;£;§qé R
" Handbook—of Ph eutic 030 ' H

8hect FEN an®Us€™ e Stahlcgad Ver rru?ﬁ (W I &-veH, Re
Vi nhei m Germany, 2002). 44 WO 2008/024398 -
1PCT/ US2007/ 018571 #s is well known, pharmaaeutically v
acceptabl e salts of conpounds of for mula | may be
peygpared by reaction of a conpound of forrmula | with

thS| red acid; by renofal pf a prot ecting.group

gl suitable pregyrsor npound of formula I
by ring- openi ng~a @ yclic precursor, for
a lactone o ct am FE}Sl ng the 5 desired acid
Pd(d ,tba@e‘, and- by con ¥on of one salt of the conpound

Towerat fornmula Ito aRrothér by weaction. with an
appropriate acid or B4%se or by passage t hrough an

appr Late n exchange col d herein,
ter nﬁf’ 'E*rﬁaw ?F"@aﬁ’?’?a %@BﬁFiﬁF Bromin é‘“‘FS’f“@rtg SF‘B ard
pré€&difrés) encludifiP bECHUt Mmitct |teerea SN w&h RGcH RAg&RERONDd

of the invention and a stoichionetric 10 anobunt of one

brgmosueanigHde bAbRPEG solyent sudhasasctonilsil; cFhe rpgpléienmixdure is
tyk)fb‘iil? HEEd BHder1flux el Oﬁe%@dto? S5prokih£L1H 318 a LgPléJiﬂﬁatcly 48

ermsolvate inclu a hydrat'e as one”exa
hamsl an et hanol ate as anot her exarrpl e. As used herein,

mod uhﬂé h%ﬂ*[a?grdc%@ur%mgq uﬁn{g[erar egxtvgﬁu: Hak g{ﬁgﬁéchﬁ filtration of

i on I CcS peni n
theedudsl readtiog mixturi¢hroogh €hht¢n df éf;smed ¢themamlangpmmﬁcation |

ARG, e A A R MR 02 P

Pr e phr thtifoliowingGoepp therdscticarndaadonipouad €Dwith the appropriate acyl
chloride III in an aprotic solvent such as acetonitrile produces the amide of general
formula IV. This reaction is typically conducted at room temperature for a period of
from approximately 4 to approximately 48 hours. The resulting' amide of general formula
IV can be purified by a standard chromatographic technique such as flash
chromatography or thin layer chromatography. _ '

The next step of the reaction sequence is to prepare the des1red product of general
Formula VI using the well-known palladium coupling reaction, employing a phosphine
ligand such as the commercially available dicyclohexyl phosphino-2'-(V,N, -
dimethylamino)biphenyl. Thus, the amine of general formula V can be coupled to the

bromine derivative of general formula IV using a palladium derivative such as, for
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Section |I. The preparation of conpounds of formula VI

is outlined in Scheme 1, in 5 which, for convenience,
w@2@alos43pg ut ed t etrahydroi soqui noline, RL NH CPCT/IS20R2018571

is synbolized by structure V. RNH R2 V Such

substituted tetrahydroi soqui nolines are either

comercially available or are 10 prepared from

commercially available materials. A great nany

substituted tetrahydroi soqui nolines are known,

i ncludi ng many fused isothiazole, piperidino and

pyrrolidino derjvatives. Thus, for exanple, conpoun

exsmple, big(dibenzyligingagetane)pplladiumy 3 basesuck anpesassiy teri~ gato’“de and
h%t@aﬁa aﬁyabh&y'i phbsisHiss- 1-@\1&4@&@1@&%%)&!@%91 Qi dpfotic

Simlarl Y, as anot her anong exa Epoun
sadyentoThe reaction prxiuge mymalhthase Bt aﬂ1 gt % fgea period of

ﬁgﬁ%@?ﬁ%ﬁ&y & 't(p ﬁeﬁ’%){ua at?:}? 61|8 élga{lsl g{) can be hea (jed gsnalug ﬁ microwave
apmrattm(qumoe @)@aﬁmtw) atm tenpraatyre mmeﬁﬁd@ axpprffxommha90° to
I
sttty 2ot ria B ConBBthdlor Sl forefu BER bk fichroy

sthndardiblydmal@mhid tdchnigues Isdclcm’@nshrcﬁmmatbg'aphy or thin layer

subsfltu tl n t 03|tt % r epar ed '
FPRaaT Lirop RO RSP PUER SR BRerBl et

t et rahydr oi soqui nol i ne. Anal ogously, 20 conpounds wth

S&ttiodt METhd praPari6n 6f BEMPH RIS o orirfudd IX RPowMihdd infBtheme 2.
appropriate 1-, 3-, or 4- substituted

sénteahydr oi soqui nol i nes. For exanpl es, conpounds in

which, in the 1- and 4- positions, R is phenyl PCys,.
met hoxy, ethyl, nethyl, E or 2- (N—
Re N- di net hyl am no) et hyl ar 8 aﬁ:ce§,§| bl g, Vi Q O
I

Oferer giRldsy cawai | abl e nd4- subst
etr ah;ﬁlzrq'cﬁ_s‘cﬁm nol i pes” I-*\/\B 2008/ ®2

P&T/ us28t7 ' dt8571 Schene 1: NH2 NBS NH2 nggg)z +-BUOK,
NuR5 R * Toluene
n VIl Vv
Re
R" ’ QNTSRS
i:i;;) S
N R4
R4
R, X

In reactions in section II, the compounds of general Formula IX are prepared iﬁ a
way similar to that employed in section I. The aniline derivative II (sectionI) is
combined with the haloalkyl compound VII under standard conditions to produce the
desired thioester of general formula VIII. The reaction is typically conducted at a
temperature of from apprbximétely 20° to approximately 90°C for a period of frém
approximately 8 to approximately 48 hours, or in a microwave apparatus (Horizon unit,
Biotage) at a-temperature range of from approximately 90° to approximately 250°C. As
in the previous sequence, the thioester can be purified by standard chromatographic

techniques such as flash chromatography or thin layer chromatography. The final step, a
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~11l 11 OH RCH3CNBr R3 Br R3+ R 1. ~6 3 CH3CN
1111VV P2 RH R NYRS R ~f M2NR3 p
weadfodioads?2s t-BuOK, Toluene R, VI R2 In this peDUsSIOT/@8571
the aromatic amne | is brom nated according to
standard 5 procedures, including but not limted to
the reaction with such reagents as N bronosucci ni m de
in an aprotic solvent such as acetonitrile. The
reaction mxture is typically heated under reflux for
a period of from approxi mately 8 to approxi mately 48
t he resul ti ng brono

a ical procedur
P{i%ﬂ}%f?%lqu%&‘gloﬂl}? @a gve goqmpaund;of gepgra m%m is identical

t&hﬂt@&sé&%ﬂhh@ﬁbéﬂﬁ@s?éxﬁhﬁ pEepanseaidnile. |f desired,
ot her standard puritication techniques, |nclud|ng

flash chromat ography, can be used. In the foll ng
stSestion {H. The praparation of cewppehel formygla X llis, euﬂmed in'Scheme 3.
5 approgrl ate acyl chloride Ill in an aprotic sol vent
s acetonitrile produces the am de of general
formula IV. This reaction is typically conducted at JFCy2

rioom tenperature for a ey i gd of 15 from agproxi nmy
: A

Rs Ty fxfy,@PPT OXi mat el y 48 N T _5resq4 tinglam de
@ neral_fRem0aX 1V ca @ pytified b t ndard Me,N
Br Fgrmtqg.;@glyagetechﬁfn que sBch as fl a§

Rghr omat ography or thin layer chromatography. The fgfgpa). t-BuOK,
Toluene

tep of the reaction seqence is to prepare the

desi r@d product of general Formula VI using the

wel | - ij@'J(sl adi um coupl ing reaction, enploying a
phos
R , '

N

R!
3

R
' R, xu

In section I1I, the carbamate derivative of general Formula Xl 1is obtained from the

10  aniline denivative of general Formula II (see section I) using standard conditions.
Typically, the aniline is allowed to react with an anhydride derivative of general Formula
X in the presence of a base such as triethylamine or diisopropyl ethylamine in an aprotic
solvent such as methylene chloride. The reaction is conducted at a temperature in the
range of from approximately -20° to approximately 40°C for a period of from

15  approximately 30 min to approximately 48 hours, depending on the particular substrates.
The resulting carbamate derivative of general Formula XI can be purified by the usual
chromatographic techniques, such as flash chromatography or thin layer chromatography.

As in sections I and II, the final step is a palladium coupling.

20  Section IV. The preparation of compound of formula XIII is outlined in Scheme 4.

Scheme 4:
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20 ligand such as the commercially avail abl e
di cycl ohexyl phosphino-2'-(N, N
walremsogbani no) bi phenyl . Thus, the am ne of geP€r/ab2007/018571
formula V can be coupled to the brom ne derivative of
general fornmula IV using a palladium derivative such
as, for 47 WD 2008/ 024398 PCT/ US2007/ 018571 exanpl e,
bi s(di benzyl i di neacet one) pal | adi um a base such as
potassiumtert-butoxide and the |igand dicycl ohexyl
phosphi no-2' - (N, N, -di net hyl am no) bi phenyl in an
aprotic solvent. The reaction mxture is typical
heatgd in an oil bath at 90C for a period of from* H
apprg d$ ebr,8 to approxinately 48 hours, or it jr
[ ed\[ﬁsmgamc O\NaveSaeoratus( [
‘ Rél a tenperaLﬂﬁéiﬂHhﬁg_éf;fron1appr
to apprOX|nater 250C. The desired conp
eneral fornmula VI is purified by standag,
Ry chr omagyogr aphi ¢ techni ques, such as flash R,
R2chronatography or thin layer chromatography. ‘It can

al so be recrystallized fromtoluene. 10 Section |
The Heesacampenndef gener FeanulsrXHophipingd psan section il sacts with

Lé\pesg&b’g 'i‘?ag%nt 1n§§ﬂ$?§h@sol% sugﬁ £ rm"hgleﬂe Nﬂ%ﬁge R pMd%lce the

5 thpzp@ 323 De&!@@g orvthe?gbm ingolved, (the/r eaﬁuon-hsmtlrreﬁ at room
teF%%B@% reldr s Bea%ed?’und% rdffux! 8¢ %%ﬁ%?d Bfﬁ‘gl%%%§§0)llﬁla§e§§ t@ n

e conpounds o genera red
approxmately 48 hours. The resulting compound XIII can be purified by the usual

Rl

chromatographic techniques, such as flash chromatography or thin layer chromatography.

10  Section V. The preparation of compound of formula XIV is outlined in Scheme 5.

Scheme 5:
- Ry | Ra
JS'a Sl &y
R 0 Lawesson's reagent ' '
" NT T Ry & R "N Rs S
R - XV
1 R, Vi v R4

Rz
~ The compound of general Formula XIV is obtained under the same conditions

15  described in section IV. The reaction is typically heated under reflux or stirred at room
_' temperature for a period of from approximately 2 to approximately 48 hours. The
resulting derivative of general Formula XIV can be purified by the usual

chromafographic techniques, such as flash chromatography or thin layer chromatography.

20 Exemplary Compounds _
Starting materials: bromodimethylaniline was obtained from either Alfa Aesar or
Sigma Aldrich.
Substituted tetrahydroisoquinolines commercially available; those used in

exemplary reactions here were obtained from ASW MedChem Inc., of New Brunswick,
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way simlar to that enployed in section |I. The aniline
derivative Il (section |) is conbined with the

whadosab4sys conmpound VI under standard conditiPCEUS®07/018571

produce the desired thioester of general formula
VIIl. The reaction is typically conducted at a
tenperature of fromapproximtely 20 to approxi nmately
90C for a period of from20 approximately 8 to
approximately 48 hours, or in a mcrowave apparatus
(Fbrizon unit, Biotage) at a tenperature range of

ron1app$OX|2§ 30 to approxi mately 25QC.

N Othsr st é?f{i’é?f Roisogyinofinp,ay af- s)ﬁ’%\‘H"%@"p@ﬁ‘Pﬂ"E’d‘m"‘a‘ly

aviilaBle3RaA S malireiQ 4R dGynthe G RiciHRBes UCh as fl ash
chromat ography or thin |ayer chromatography. The fina
step, a 48 WD 2008/ 024398 PCT/ US2007/ 018571 pal | adi um

Eé@@ph#hg reaction to produce the compound of genera

F
NS o S 3PSO fpb o ffens 55
dimetpyibatamamigie corrpound of forrrul a Xl is outlined in.

Sche C I NH2

(R5 e i | ' Cl 2 Base Br
R3 R2 Pd(dba)2, t-BuOK, R5 Toluene Il XI VR4 H
XiriyORS R ONR3 R Xl In,section I, the
carbanmat e derivative of gen ormula Xl 'is obtained
fromthe 10 aniline deriva ‘general Formula Il

(see section 1) using st andarCFc itions.
s ,

N-bromo succinimide (910 mg, 5.1 mmol) was added to a solution of 2-chloro-6-
(trifluoromethyl)aniline (1.0 g, 5.1 mmol) and acetic acid (3 mL) in acetonitrile (10 mL)
at room temperature. The mixture was heated at reflux, with stirring; for18h. The reaction
mixture was then ﬁltered‘ through Celite and concentrated to give the title compound,

which was used in the next step without further purification.

Step B: N-(4-bromo-2-chloro-6-(trifluoromethyl)phenyl)-3.3-

dimethylbutanamide:

Br v Cl o
LIk
cF, N -
~ 3,3-Dimethylbutanoyl chloride (1.08 g, 8.0 mmol) was added to a solution of 4-
bromo-2-ch]oro-6-(triﬂu6romethyl)ani1ine (2.0 g, 7.3 mmol) in acetonitrile (lO.mL). The
reaction mixture was stirred at room temperature overnight. Water was added, and the
mixture was then extracted with ethyl acetate. The organic layer was dried over sodium

sulfate and concentrated. Purification by column chromatography in dichloromethane

afforded the title compound as a powder (1.22 g, 65% over the two steps).

Step C: N-(2-chloro-4-(3.4-dihvdroisoquinolin-2(H)-y1)-6-

(trifluoromethyl)phenyl)-3,3-dimethylbutanamide:
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Typically, the aniline is allowed to react with an
anhydri de derivative of general Fornmula X in the

w@e@seeses of a base such as triethylam ne or PCT/US2007/018571

dii sopropyl ethylamine in an aprotic solvent such as
met hyl ene chloride. The reaction is conducted at a
tenperature in the range of from approxinmately -20 to
approximately 40C for a period of from 15
approximately 30 mn to approximately 48 hours,
depending on the particul ar substrates. The resulting

carbamat e derivati ve of __general Formula Xl can be
purified by the usual @é?t ographi ¢ techni ques,

such as flash chromat ayer

chromat ography. As in section andjjl | , | +he fi nal
step is a palladiumcoupling. 2 el Y. The
preparation of conmpound of for ;ask'lll is outlined in

Scheme 4. Schene 4: 49 WO 2008/ 024398
PCT/ Bstdibenzyligaracetoae)palladinm|(DRanORH3SmnRlznd (2'-dicyclohexyl

PASPEES SIS RIS B, St oA

toluens€tQ nrlnpurged “mtéang@)mdihe Eal\negs was stirred foTitS tinuges under
arlag %tré.oglofaﬁssigrlnvtg r}tbu‘? uxci@e @2%&%‘%39 m?n%(ig Oi l.’v qet{e{rg%ﬁm ggqumolme (87

locarpa e’ 8ubs
migh0.65 \nedol)] drel Ne(aaihlam-4|-(§ @-ﬂnhyﬂﬁﬂsmjmﬂq)mpa(lm{m)sﬁ-at ure

R B -SSR S 4 S e then e

aridethe Irédcfign ntiRAPewas stifréd atgIrOéevepighf. The réactiol enitirélvas then

o IrO00Y A oHe RSN ok 360 PUAE Y AR Jave ghromatography

(@ﬁﬂbﬂoﬁ&tﬂéne?ﬂ&hﬂ{cﬂ Bas)ab |aﬂBr@ﬁ1eQﬁf€%H%uﬁﬁ af QFsBMh 16 Mg, 47%).
l|soutI|ned|nShemeS. Scheme
H NMR (DMSO-ds, 300 MHz) & 1.02 (s, 9H), 207 (s 3H), 2. 17(s 2H),2.92 (t, /=54

Hz, 2H), 3.62(t, J = 6 Hz, 2H), 4.48 (s, 2H), 7.33 (m, 6H), 9.30 (s, 1H).

Example 2
N-(4-(3,4-dihydroisoquinelin-2(1 H)-yl)-2,6-dimethylphenyl)-3,3-dimethyl
butanamide o

Step A: N-

4-Bromo-2.6-dimethyl-phenyl

-3 3-dimethyl-butanamide:

G

3,3-Dimethylbutanoyl chloride (3.37 g, 3.5 mL, 25 mmol) and triethylamine
(2.53g, 3.5 mL, 25 mmol) were added to a solution of 4-bromo-2,6-dimethyi-
phenylamine (5:0 g, 25 mmol) in acetonitrile (30 mL). The reaction mixture was stirred at

room temperature for 4 hours. Water was added to the mixture, and the precipitate which

formed was collected to give the title compound as a powder (7.46 g, 100% yicld).
3,4-dihydroisoquinolin-2(/ H)-vyl

- dimethylbutanamide:
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"&R3 HRA R N O Lawesson's reagent R & RS 3 R V1

Rl XIV R2 R2 The conpound of general Formula XIV is
wobdogioz3gs under the same conditions 15 descriPerusmwo7/018571

section IV. The reaction is typically heated under

reflux or stirred at room tenperature for a period of

fromapproximately 2 to approxi mately 48 hours. The

resulting derivative of general Formula XV can be

purified by the usual chromatographic techniques,

such as flash chromatography or thin |ayer

chromat ography. 20 Exenpl ary Conpounds Starting

material s: bronodi nethyl aniline was obtained from

either Alfa Aesar o Al drich. Substituted

t et r ahydr oi soqui nolj ercially avail able; those

used in exenplary re ron e ®erejobtained from

ASW MedChem I nc., of New Br WO 2008/ 024398

PCT/ US2007/ 018571 NJ. O her s$ubgjituted

t etrahydroi soqui nol i nes may be synthesized from

commBisdibgrizylidineageterie)palbdom (2hmpgn@.083 Iminol)dngd (2'-dicyclohexyl

PR POR iR A bR ROLANER s 2 8 Ry ol yere addgd fo dry

toﬁiene(mngdrkmnhla)'gdh) and diinret foy [15uhinntesiudderSirgen. Rotassium
-bro hIor I th anil.ine Br_Cl

refCRAPERE FL50 T (3o Ry B 4pin gl (Th7 i, )8 mamoD

mﬂ&&(&-@dﬁdf | oxzos-guﬁahyxt-nl;mygm Zedﬁ’ﬂémybblﬁanamMe (2%0 mg, 0.67 mmol)

u nmet aniline an ic .

w e.tfaen(%*odﬁ@)aw & ERACHAR K gs‘h‘{ atgl%‘% F)o‘b ¢ reaction

mmﬁe&&a@ttuérscoomﬁtdwmpmre ecneéhtidted, @hd iﬁinﬁ% b¥ thin layer
stirring, forl 8h. The reaction m xture was then

- chromategpphy mlsb'@ﬁor@eqha%mﬁ@neb?\ém atiard dhe Htlgcqrapeynd as a solid.

(113 2beng sBRHUN,
'H NMR (DMSO-ds, 300 MHz) 5 1.03 (s, 9H), 2.08 (s, 6H), 2.15 (s, 2H), 2.89 (t, J=5.7
Hz, 2H), 3.49 (t, J = 5.7 Hz, 2H), 4.31 (s, 2H), 6.68 (s, 2H), 7.2 (m, 4H), 8.86 (s, 1H).

Example 3 _
N-(Z-chloro-4-(3,4-dihydroisoquinolin-Z(IH)—yl)—6-(triﬂuoromethyl)phenyl)-3-
cyclopentyl propanamide

Step A: 4-bromo-2-chloro-6-(trifluoromethyl)aniline:

Br Cl
NH,
CF;

N-Bromosuccinimide (910 mg, 5.1 mmol) was added to a solﬁtion of 2-chloro-6-
(trifluoromethyl)aniline (1.0 g, 5.1 mmol) and acetic acid (3 mL) in acetonitrile (10 mL)
at room temperéture. The mixture was stirred at reflux for 18h. The reaction mixture was
then filtered through Celite and concentrated to give the title compound, which was used
in the next step without further purification.

53



10

15

20

25

whi ch was used in the next step without further
purification. 15 Step B:

WOR{08/02430810- 2- chl or 0-6- (tri fl uor onet hyl ) phenyl PCBDS2007/018571
di met hyl butanamide: Br q C 0 Il N CF3 H 20 .
3, 3-Di net hyl but anoyl chloride (1.08 g, 8.0 mml) was
added to a solution of 4-
brono- 2-chl oro-6-(trifluoronethyl)aniline (2.0 g, 7.3
mrol) in acetonitrile (10 nmL). The reaction mxture
was stirred at roomtenperature overnight. Water was

adde d t m Xt u
acet gf B: ﬁeamiéﬁﬁ v )
ﬁ;@i&rﬁmd@nd concentr at ed. Pur| f| cati on by coI unn
chromat ogr aphy in di chl oromet hane 25 afforded the
title conpound as a powder (1.22 g, 65%over the two
steps). Step C Br
N- (2-chl oro-4-(3. 4-di hy

7 i tanam de: 51 WO
2008/ 024398 PCT/ US2007/0 7t' CIC 3 H

Bi s(di benzyl i di neacet one) pa um (2 , 0.0035mml )
and éﬂye&qwg{ ®Fepignyl chlonde (1 28 g, 8.0 mmol) was added to a solution of 4-

b%%@lmmfb 6bdtﬂﬂ B{ne&x%ja}mﬂie'@‘d’%/'m ﬁr&e{mmle (19 mL). The

0. 0084 mmol ) were adde ol uene (10 ni dg
regcton BMEure WaSaﬁmrqué resh mmwmomnghb dVater was ad ed, and the

nHJu‘ElkE \‘w‘égsgﬂ‘l@ﬁ* %{(Sréctﬁu gﬂg 213 R afei ;*g‘irm% :6‘ qﬁ:ﬁ 'v?a% dzn%%ver sodium

Slli@te @'MB&)rwmm't)tﬁd Awiification by column chromatography (100% DCM) afforded

?ef ou%d 3 4- d| hydr oi soqui nol i n-2(1H) - yl)-6-
tr| Pf Ehyl ) - 3, 3- di met hyl but anani de (200

ng, O. 54 rmol) were then added, and the reaction
m xt yre over ni ght action
m xtg &g Hot€ SRR Yoo

(tﬁﬂneﬁmwtmmmﬂw wdﬁehml nmbah&mmd ayer
chromat ogr aphy 10 (di ¢hl oronet hane: met hanol 5% to

-~ afford the title conp dsasolld (106 ng, 47%.
"H NVR (DVSO- d6, 300 Jn @1,09H), 2.07 (s,
3H), 2.17 (s, 2H), 2.92 (t, 4

Bis(dibenzylidineacetone)palladium (2 mg, 0.0035mmol) and (2'-dicyclohexyl

phosphanyl-bipheny1-2-y1)-dimethylamine (3.3 mg, 0.0084 mmol) were added to dry
toluene (10 mL purged with argon) and stirred for 15 minutes under argon. Potassium
tert-butoxide (150 mg, 1.34 mmol), 1,2,3,4-tetrahydroisoquinoline (107 mg, 0.8 mmol),
and N-(4-bromo-2-chloro-6-trifluoromethyl phenyl)-3-cyclopentyl p;opionamide (200
mg, 0.5 mmol) were .then added, and the reaction mixture was stirred at 90 f’C overnight.
The reaction mixture was then cooled to room temperature, concentrated, and purified by
thin layer chromatography (dichloromethane: methanol 5%) to afford the title compound
as a solid. | : :
Yield: 28%. 'H NMR (CDCl;, 300 MHz) § 1.15 (m, 2H), 1.65 (m, 4H), 1.85 (m, 4H),
2.44 (t,J=17.5 Hz, 2H), 3.01 (t, J= 5.7. Hz, 2H), 3.6 (t,J = 5.7. Hz, 2H), 4.43 (s, 2H),

6.72 (s, 1H), 7.10 (m, 2H), 7.24 (m, 4H).
54



10

15

20

25

Hz, 2H), 3.62(t, J =6 Hz, 2H), 4.48 (s, 2H), 7.33 (m
6H), 9.30 (s, 1 H. Exanple 2 15
wWOR{04/0¢43981- di hydr oi soqui nol i n-2(1H)-yl) -2, 6- di PEL/OyiopTe18571
nyl)-3, 3-di net hyl butanam de Step A
N- (4- Brono- 2, 6- di net hyl - phenyl ) - 3, 3-di net hyl - but anam d
e: Br O 20 3,3-D nethyl butanoyl chloride (3.37 g, 3.5
m., 25 nmol) and triethylamne (2.53g, 3.5 nL, 25
nmmol ) were added to a solution of
4- br ono- 2, 6-di net hyl - phenylam ne (5.0 g, 25 mml) in
acetonjtrile (30 nL). The reaction m xture was stirred
Examp f""{)m tenperature for 4 hours. Water was added to
NLRHR oA &-Nudke- 3 41ailiydeeisbqiiabBn M AR yDier med vas
collected to give the title conpound as a powder (7.46
(tgnﬂugm&hy&p&yny%,%flgﬁetgylbutanarmde
N- (4- (3. 4-di hydroi soqui nol i n-2(1H)-yl)-2, 6-di met hyl phe
nyl ) -3. 3- di net hyl but anam de: 52 WD 2008/ 024398
PCT/ Sepod76-fluerz3.4-dihpinaisoquinolin-1(2H)-one:
Bi s(di benzyl i di neacet one) pal | adigum (2 ng, 0.0035mmol )
and (2'-dicycl ohexyl ~
phosphanyl - bi phenyl - 2-yl ) - hyNHmM ne (3.3 nyg,
0.0084 mmol ) were added ol uene (10 mL purged
with argon) and stirred tTor 15 m nutes under argon. »
Pot aSedium azids (0.8 ;)13 B3 r(lmBD wiy, adde®@in mmib)xs to a stirred solution of

suBtp’ 1 indeohe B G a0k B B} ahd ks Runid nBa R 1n o

diehlp@iinéthang; (4Gn57amrtﬂ: )Theweacmohhﬁml&d chexd stlﬁndi at fodm temperature

roF 580 1B et s B P IS Di70H PEBTA Y Ehp MG g The layers

weRivepithted] ﬁa@,aqae&;snalydrfemﬁictwwhhlcrlcﬁlawﬁretﬂ&le and the combined

chr omat ogr aphy . (di chl or oret hane: nmet hapol 59 o afford
ortgﬁ@cﬂ?ﬁ%wea%tﬁ%weaglaasgmdocon%medz@ ghye i‘?d%e. comgpound as a
wh &mgme i) was &sé?ﬁn(tﬁe né%éf')stepZ 08 (s, 6H),

(s, 2H), 2.89 (t, J= 5.7 Hz 3.49 (t, J =
57Hz 2H), 4.31 (s, 2H), 668(s 2H) 7.2 (m 4H),
8. 86s{ef Bls. i

N- (2-chl oro-

Fitdn
i f1 uor orret hyl)phenyl) 3- mn

Diborane (1M, THF, 24 mL) was added at.0 °C to a solution of 6-fluoro-3,4-
dihydro isoquinolin-1(2H)-one (1.14g, 6.9‘ mmol) in THF (8 mL). The mixture was
stirred at reflux for 18 h. It was cooled.to room temperature and water wés added. The
mixture was extracted with dichloromethane, and the organic layer was dried over
sodium sulfate and concentrated. Purification by column chromatography (hexanes: ethyl
acetate 1:1) afforded the title compound. "

'

Step C: N-(2-chloro-4-(6-fluoro-3.4-dihydroisoguinolin-2(/

(trifluoromethyl)phenyl)-3,3 -di‘methylbutanamide:
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cycl opentyl propanam de Step A
4- brono-2-chloro-6-(trifluoronethyl)aniline: Br Cl

WORIBDSAMIIG-3 N- bronosucci ni m de (910 ng, 5.1 npol/PS2wa%018571

added to a solution of 2-chloro-6-
(trifluoromethyl)aniline (1.0 g, 5.1 nmml) and acetic
acid (3 n) in acetonitrile (10 nL) at room
tenperature. The mixture was stirred at reflux for
18h. The reaction m xture was then filtered through
Celite and concentrated to give the title conmpound,

whi ch was used 25 in the next st wi t hout further
purification. 53 WO 2008/ 024398 P?I LHBZOO?/ 018571

Step B:
N- ( 4- Br onp- 2- chl or o- 6- tr en 1) -3-cycl op
entyl - propi onani de: IN N CFF

3- Cycl opentyl propio de (1.28 g, 8.0 mml)
was added to a solution of 4-

br owBlS!dlthyﬂldl@amtmilef)p@ltﬁd@nm(%wg; gmorsﬁmo(uzmw @-diryglohexyl
P AGHER SR 2 T 08998 PSS o 0

re overn
toadimedl 0 endcipurged withyargom) awdstltrhé forebét mantadmd’et argen.Bdtassium

BERNR TP R ) e ine o5 me 0.

rrmim’l)) rand og(aabimync(-zwh%rmmﬂﬁémm)phenyme 3-dimethylbutanamide

0 p 0
CRIBBE 4 anch 915 et thsimmesion migey g ied at 90 °C
o('érhighl meamlbﬁ ImiRfiee Wa} teencaooledns I?béllh t&hp&amaéncdﬂcemated and
3 BIS(dIb zy|| i neacet one) pal adlunu&

e(bbbgg's gwa O@Qap qm@; e:methanol 5%) to afford the title

c&ﬁ adgwsohap;hﬁzwuﬁ MLl) dl net hyl am ne (3.3 ng,
0.0084 mmol ) were added to dry

Example 5
N-[2-Chloroe-4-(3,4-dihydro-1 H-isoquinolin-2-yI)-6-methyl-phenyl}-3,3-dimethyl-

butanamide

Step A: N-(4-Bromo-2-chloro-6-methylphenyl)-3.3-dimethyl butanamide:

N
_ H

3,3-Dimethylbutanoyl chloride (3.37 g, 3.5 mL, 25 mmol) and triethylamine

(2.53g, 3.5 mL, 25 mmol) were added to a solution of 4-bromo-2-chloro-6-methyl-

phenylamine (5.0 g, 25 mmol) in acetonitrile (30 mL). The reaction mixture was stirred at

- room temperature for 4 hours. Water was added to the mixture, and the precipitate that

formed was collected to give the title compound as a powder (7.46 g, 100% yield).
Step B: N-[2-Chloro-4-(3.4-dihydro-/H-isoquinolin-2-yl)-6-methyl-phenyl}-3.3-

dimethyl-butanamide:

The synthesis of this compound was performed as described in example 4, step C.
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toluene (10 nmL purged with argon) and stirred for 15
m nut es under argon. Potassium tert-butoxide (150

worgeos24348 rmol ), 1, 2, 3, 4-tetrahydroi soqui nol i n_ECT/LI82007/018571

ng, 0.8 mmol ), and

N- (4- bronp-2-chloro-6-trifl uoronethyl

phenyl ) - 3-cycl opentyl propi onam de (200 20 ny, 0.5
nmol ) were then added, and the reaction m xture was
stirred at 90 C overnight. The reaction m xture was
then cooled to roomtenperature, concentrated, and

purified by thin |a r omat ogr aphy

(di chl or onet hane: ﬂmw@ to afford the title
compound as a soli i 28%C' 1 NYR (CDCL3, 300
MHz) 8 1.15 (m 2H), 1.65 ( . JL.83Am 4H), 25
2.44 (t, J=17.5 Hz, 2H), 3.0IY(t,N .~ Hz, 2H), 3.6
(t, J: 5.7. Hz, 2H), 4.43 (s, 2|—|)H 672 (s, 1 H,
7.10 m 2H) 7.24 (m 4H) 54 WD 2008/ 024398

PCT/ /018
RS0k 260 MHES BOLOS 6 St 315 340 108 (9 2B RF2 0/ = 57
H&) 216) 3($3rdthH@f70HEti}¥j aplsaeyiny, 8.83-@l ﬁetdwlz*}w arze(m dﬂ) 9.08 (s,
5 Step A 6-fl uoro-3,4-di hydroi soqui nol i n-
INH F\ Sodiumazide (0.870 g, 13.33 mmol) vvas added
in portions to a stirred solution of
5-fluoro-I-indanone (1.0 g, 6.67 mmol) and
Exemipdm@sul fonic acid (4 mL) in dichl oronethane (4 nl)

I
Nz Sty CE-REORL AT S A MBRBL R 2 B et B Bomethyt
phenyl]- -qnld»pnntw-mabpmdmmch 2N NaOH. The | ayers were
sepaggat e Lhe S extr ed..with
di chﬁgl H 11EmBHGRR ‘ﬂéetg lt)?%lal%e—c | ayers were
dried over Na2804 and concentrated to give the title
conpound as a white povwsher. Thec?r ude product was
used in the next step. 15 S
6-fluoro-1.2.3.4-tetrahydroi |noI|ne. i NHF\
Di borane (1M THF, 24 nli) was addﬁh at 0 Cto a
sol ution of 6-fluoro-3, 4- CFs

N-bromosuccinimide (910 mg, 5.1 mmol) was added at room temperature to a
solution of 2-chloro-6-(triﬂu6tomethy1)aniiine (1.0 g, 5.1 mmol) and acetic acid (3 mL)
in acetonitrile (10 mL). The mixture was stirred at reflux to 18h. The reaction mixture
was then filtered through celite and concentfated to give the title compound, which was

used in the next step without further purification. -

Step B: N-(4-Bromo-2-chloro-6-trifluoromethyl-phenyl)-3-cyclopentyl

propionamide:

Br Ct o

3-Cyclopentyl propionyl' chloride (1.28 g, 8.0 mmol) was added to a solution of 4-
bromo-2-chloro-6-(trifluoromethyl)aniline (2.0 g, 7.3 mmol) in acetonitrile (10 mL). The
reaction mixture was stirred at room temperature overnight. Water was added to the
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di hydro isoquinolin-1(2H)-one (1.14g, 6.9 mml) in THF
(8 mL). The m xture was stirred at reflux for 18 h.

WO 2oos@ss3evo0l ed to room tenperature and wat er WeGT/ASETW018571
The 20 m xture was extracted wi th di chl oronmet hane, and
the organic | ayer was dried over sodiumsulfate and
concentrated. Purification by columm chromat ography
(hexanes: ethyl acetate 1:1) afforded the title
conmpound. Step C
N- (2- chl or 0- 4- (6-f | uor o- 3, 4- di hydr oi soqui nol i n-2( 1H1-y

’%t\‘ﬁef Wﬁbﬁhomthw FerRsisA i edlipersthy THATBRRIRIRNST W8 digs! over

soﬁﬂﬁﬁ/sggﬂsgﬁd Béridelp2 (20 7P Hi&Rtidn blcotdnh éhronmatography@E80% DCM)
Bi s(di benzyl i di neacet one) pal | adi um (2 nyg,

a@fé@%ﬁ}ﬁfﬁle)comwé'asaipey'éﬁbhexw phosphanyl
bi phenyl -2-yl) dinmethylam ne (3.3 ng, 0.0084 mmol)
were added to dry toluene ed W th ar gon
and SteprEel-[2dfhlor-4i(f:flusto- :

1 hide: _
%M@%&“%?ﬁ T e (96 ng, 0. 65
mol ), and '
N-(4- bronmo- 2- chl gro-&- (3Li fl uoronet hyl ) phenyl ) -3, 3-di m
et hyl but anam de (\‘@O 54 mml) wer e then added,
and the reaction mxdx - at 90 C - '

overni ght. The reaction mx then cooled to
room tenperature, concentrated, ﬁ%\/pﬁr@ed by thin
| ayer chromat ography (dichl orcm;e hane: ne nol 5% to
?T\/[ 2 (& lge ; :l}tﬂ}nga%e one%pﬁpa%vunnq (fl mg, O%BEEmmoliﬁland (Z'élcyclohexyl
piésp Har@ﬂ-'bi}jmnﬂ- i&l)ddldiekmdmfnbmmﬁﬁg,m 0084 famdl )y wereGrdded to dry
' h-phen -di_ et hyl - hutanam de 15 Step A
topeng (K7 Bﬂvp‘EgE‘hWbﬁh&r@‘H@Pﬁﬂ“'p’ﬁ%ffm Ip. *smyteams%%on Potassium

tePME@BRAE ¢R40 mg, 1.25 mmol), 6-fluoro-1,2,3 4-tetrahydroisoquinoline
hydrochloride salt (150 mg, 0.8 mmol) and N-(4-Bromo-2-chloro-6-trifluoromethyl-

[ab

phenyl)-3-cyclopentyl-propionamide (200 mg, 0.5 mmol) were then added and the
reaction mixture was stirred at 90 °C overnight. The reaction mixture was then cooled to
room temperature, concentrated, and purified by thin layer chromatography
(dichloromethane:methanol 5%) to afford the title compound as a solid.

" '"H NMR (DMSO-ds, 300 MHz) § 1.07 (m, 2H), 1.57 (m, 6H); 1.75 (m, 3H), 2.31 (m,

- 2H), 2.93 (t, J = 5.1 Hz, 2H), 3.60 (t, J = 5.4 Hz, 2H), 4.45 (s, 2H), 7.06 (m, 2H), 7.15 (s,

1H), 7 32 (m, 2H), 9.39 (s, 1H).
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Br 2 C OH 3, 3-D nethyl butanoyl chloride (3.37 g,
3.5 nm, 25 mol) and triethylamne 20 (2.53g, 3.5 ni,
WQ 20081024398 wer e added to a sol ution of PCT/US2007/018571
4- br ono- 2- chl or 0- 6- net hyl - phenylanmine (5.0 g, 25
mol ) in acetonitrile (30 nm.). The reaction m xture
was stirred at roomtenperature for 4 hours. Water was
added to the m xture, and the precipitate that forned
was collected to give the title conmpound as a powder
(7.46 g, 100%vyield). Step B:
| oro- 4- (3, 4- di hydro- 1Hi soqui nol i n-2-yl) - 6-met h
E?Fl‘%ee yl'l1-3,3- 25 di met hyl - butanam de: The synthesis
NOJ2,6-Ibiisth e H31HAOGDE Vs o RRA K YIL IR A iR d 1@ BLi olin-2 hényl}-3,3-
Fz ste 56 WD 2008/ 0252398 PCT/ US2007/ 018571 23?\?13 vi

d@ﬁhﬂgﬂmmi DVSO- d6, . 300 MHz) S 1.03 (s, 9H), 2.12

(s, 3H), 2.15 (s, 2H), 2.89 (t, J=5.7 Hz, 2H), 3.53

(t, J =5.7 Hz, 2H), 436(s H),687(d J = 9.6,

2H) , SWPZA( N-(4480ma 2 68 hylsphen =clitng : ide:

N-[ 2- Chl or o- 4- ( 6- f1 uor o- 3 4- di hydro 1I—|-|squ| nol i n-2-y

|)-6-trifluoronethyl - _

phenyl | - 3- cycl opent yI - Bf efigle 10 Step A:

4- brono- 2-chl oro-6-(trifl rrey%glqglllne - Br Cl

NH2 CF3 N bronpsucci ni m dg $0- n§, 5.1 mmol ) was

“added at roomtenperature to a solution of

2- chBg3rDirbethylbufanoylr chiberide(3)3ng, 3. f'nmL(, 25 ngpl) and tn'imhj/l)lmine

tic,acid onitrile (

il drEmbeagS irhel dafedadbdss 6 o0GoR s 4 ot L Firspmyl"

phényldiiae (:wa?, 2b@tmbl) ik ﬁcremhxﬁ—flé (0719180 eh:jet &\zli\ﬁﬁﬂlhnuxmre was stirred at
concentrated. t ive the title un i ch was

BB PIRFTANE THEQ HOUFO AFTCHACOE 12 TRENOSF by Bipcipitate which

fo'ihﬁa wiis cdllédedBidgiVe &&hlm&ﬁam& lalpomaRe 1 N36 gptww hreld).
3-cycl opent yI :

6-trifluoromethyl-3 .4-dihydro-/H-isoquinolin-2-

Step B: N-[2,6-Dimethyl
phenxl]-3,3-dimethyl butanamide:

g

Bis(dibenzylidineacetone)palladium (390 mg, 0.68 mmol) and (2'-dicyclohexyl

-4-

F3C

phosphanyl-biphenyl-2-yl)-dimethylamine (800 mg, 2.0 mmol) were added to dry toluene
(150 mL purged with argon) and stirred for 30 minutes under argon. Potassium zert-
butoxide (4.75 mg, 42.3 mmol), 6-Trifluoromethyl-1,2,3,4-tetrahydro-isoquinoline
hydrochloride salt (4.82 g, 20.3 mmol) and N-(4-bromo-2,6-dimethyl-phenyl)-3,3-
dimethyl—butanamide (5 g, 16.8 mmol) were then added, and the reaction mixture was
stirred at 80 °C overnight. The reaction mixture was then cooled to room temperature and

recrystallized from toluene to afford the title compound as a solid. (5.55 g, 79%).
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20 propionamde: Br CCO N 1?~ CF3 H 3-Cycl opentyl
propi onyl chloride (1.28 g, 8.0 mmvpl) was added to a

W@ 00081024308 of 4- PCT/US2007/018571

br ono- 2-chl oro-6-(trifluoronethyl)aniline (2.0 g, 7.3
mol) in acetonitrile (10 nL). The reaction mxture

was stirred at roomtenperature overni ght. Water was

added to the 57 WD 2008/ 024398 PCT/ US2007/018571

m xture, which was then extracted with ethyl acetate.
The organic |ayer was dried over sodiumsulfate and

concentrated. Purificatiaon by columm chromatograph

FTORR SRRSO e 5P MR 03 G D e S Ge 03 15 Cociilef-98t 7 = 5.0
H2! B), G52 (t, /= 6.0 Hz, 2H), 4.40 (s, 2H), 6.71 (s, 2H), 7.45 (d, J = 8.0, 1H), 7.52

N- 2-Ch|oro-4-(6-f|uoro-3.4-d|ﬁydro-lkklsogU|noI|n-2-v
(m,) 8&7i (1 UB) onet hvl - phenyl ] - 3- cycl opent y

propionamde: NCS CF3 H :

Bi s(di benzyl'i di neacet one) pal | adi um (2 ng, 0.0035mmol )
Examiple ®' - di cycl ohexyl 10

anyl - bik pheny| - 2- - di h ] 3 . -

NSRRI it e A ¢ AANIB BT 38 ufydrd O isaqymotin 2-
yhvpihlengl] fo3+dimathys butamashitler 15 m nut es under argon.

Pot assi um tert-butoxide (140 ng, 1.25 mol),

6-fluoro-1, 2,3, 4-tetrahydroi soqui noline hydrochloride

sal t StepbA: #brofioR-¢htodo)6-ftnifluoromethyl)aniline:

N- ( 4- Br ono- 2- chl oro-6-tri§|uoron§ hyl - .

phenyl ) - 3- cycl opent yl - pr o gnang (200 ng, 0.5 mmol)

were then added and the 15 Reaghtion m xture was

stirred at 90 C overnight. The r tion m xture was

then cooled to room tenperat®fe, concentrated, and

P N SRaRp A R SIS 0 .ty o2 oo
(tafinpoarethy pnilie(lidl, 5. HrididY) {dE0nilGile Q0GnMmd Selic@id (3 mL)

al%%?zt%?c%mgz& né rp@@n‘fg%sl?n%g] at ?e!;‘?u} télé%ﬁﬁ%f&%{%n: mixture was

thén 4fiteted], thrddgh célif¥tandondéritrated. td giveSthe title cbmipbund which was used

in(tlg]e n%ttb s’tepgwgtgo&tsﬂm}\er@uﬁﬁscgtibn.

Step B: N-(4-bromo-2-chloro-6-(trifluoromethyl)phenyl)-3,3-

Br Cl/lol\/l<
H'
CF3 :

3,3-dimethylbutanoyl chloride (1.08 g, 8.0 mmol) was added to a solution of 4-

dimethylbutanamide:

brorno-2-chloro-6-(triﬂuoromethyl)aniline (2.0 g, 7.3 mmol) in acetonitrile (10 mL). The
reaction mixture was stirred at room temperature overnight. Watcr was added to the
mixture and then extracted with ethyl acetate. The organic layer was dried over sodium
sulfate and concentrated. Purification by column chromatography (100% DCM) afforded
the title compound as a powder (1.22 g, 65%) over the two steps. |
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WO 2008/ 024398 PCT/ US2007/018571 Exanple 7
N-[2,6-Dinethyl-4-(6-trifluoronethyl-3,4-di hydro-1H1is
wo@ouspi3ph- 2-yl ) - phenyl ] -3, 3- di met hyl but ananPdBUS2007/018571

Step A. N-(4-Brono-2.6-di net hyl
phenyl ) -3, 3-di net hyl - butanam de: Br H
3, 3- D net hyl but anoyl chloride (3.37 g, 3.5 nL, 25
nmmol ) and triethylamne (2.53g, 3.5 nL, 25 nmol) were
added to a solution of 4-Brono-2,6-dinethyl 10
phenylamine (5.0 g, 25 nml) in acetonitrile (30 ni).
;rg;e g?ac AP WﬂSSt |rr 59 i : .r&o_IH_
€iabin-p Métiyeh3 . 3fdd maan@xﬁideect ed to gl ve the
title conpound as a powder (7.46 g, 100%yield). Step
B: N :
F2, 6- Di net hyl - 4- ( 6- tR3C Aet hyl - 3, 4 di hydro-1Hi soq
uinolin-2-yl)- 15 pheny 3,3 dlneth butananlde

F3C N H Bis(dibenzylidims (390 ny,
0.68 mmol) and (2'- d|cyclohexyl
hy am

phosphanyl - bi phenyl - 2-yl) - di et OO ng, 2.0
nmol ) were added to dry tol uene 2@3F(31 O mL purged with

arg Oﬁls &8 'dfx{e%g?téxgcf)gg‘lpa(iiﬂxg gﬁ ﬁ% H@g érn%(gf?\d (2'-d1cyclohexyl

Pot aSSI umtert-
piospharhyl-biptongt Pyl)-dintigylaminet (3 @hygr@ov&mmqnmm@dded to dry

tow %&Qg&h&r I lg%gé gjlﬁl a% (ilrﬁ??«mﬁ Stlﬂ?? %cgnigom nu‘rfles under argon. Potassium

4'

- tedli-bagtokide ( 1Ak mgahi78 enrbSl)gG -triffudtorig2) B B-teeraleydrbisoquidelé (154 mg,

o33 ampfiand Nt Shulh r ictn G PR mativ Bhetdivar o

dhmnylbﬁaﬁeﬁﬁﬁlb (260 Aigll033 mmolweérakhenzrided ramdthOtdaetién indxture was

affor title npound as a soli (5.55 9, 79%.
| stygedkm %g;"@m@ts Thexsacionarrtieses mw&gcm {gmperature,

coz':ngrétI}'ﬁﬂtéa a?d qugﬁeﬁ by tﬂig‘)layé% cﬂﬁ)rﬁﬁogrﬁgﬂy gﬁcﬂlgroﬁﬁethzg{é)methanol 5%)
tO@fEFUdglse’tlt@rsomwwawso i) 7. 45 (d, J = 8.0, 1H)

'H NMR (bliOIsé'E%, 560 Bif14)% 1.83 [ 9H), 2.17 (s, 2H), 3.02 (¢, J = 5.35 Hz, 2H),
3.65

(t,J = 5.0 Hz, 2H), 4.61 (s, 2H), 7.19 (d, J = 2.0 Hz, 1H), 7.38 (d, J = 1.9 Hz, 1H), 7.49
(d, J = 8.0 Hz, 1H), 7.56 (d, J = 8.1 Hz, 1H), 7.59 (s, 1H), 9.32 (s, 1H).

Example 9
N-[2-Chlore-4-(6-chloro-3,4-dihydro-1H-isoquinolin-2-yl)-6-trifluoromethyl-
phenyl]-3,3-dimethyl buta_namide

Step A: 4-bromo-2-chloro-6-(triflucromethyl)aniline:

Br cl
: :NHZ

CF;3
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5 Exanple 8
N-[2-Chloro-6-trifluoronethyl-4-(6-trifluoronethyl-3,4

WO diokgpel3es 1H- i soqui nol i n-2- yl }phenyl]-3, 3-di ne€Trys2007/018571

but anam de Step A: 4-bronp-2-chloro-6-(trifluoronethyl
aniline: Br CI NH2 10 CF3 N bronosuccinimde (910
nmg, 5.1 mmol) was added to a sol ution of 2-chl oro-6-
(trifluoromethyl)aniline (1.0 g, 5.1 mmol) in
acetonitrile (10 nL) and acetic acid (3 nL) at room
tenperature. The m xture was stirred at reflux to 18h.

The reaction m Xxt. was then filter h.ce

and Elo‘?reemsv%qle&n?%&dwg&t%bwlb ¥as 3 d’ 3 Sftion Rﬁgsghloro-ﬁ-
(tHﬁﬁ&foni’e'ﬁ;jl)’b:ﬁlhﬁ S(?% 551 oY) inhetonktkild (10'mL) and acetic acid (3 mL)

purificat’ion e

atNjopmL tmﬁeng%'ﬂredpamc (rasistirmgd Abratkuyte Yl Bhe s feagion mixture was

| th@h Hidefod M&J%gmlﬁ@an&orﬁeﬁ&d\{ovéwe ffeditld o?anpounii whlch was used |

-3-di ut ano chloride (170

mathd edxttseetawgbtnttt @urification.
br ono- 2- chl or o- 6- (trlfluoronethyl)an|llne (2.0 g, 7.3
nmmol) in acetonitrile (10 rrL) The reactl on m xture
was SteprBeN-(dtb gl DIOme ~

dﬁ%%ﬁﬂl QniNEe. ntxture and then extracted mnth ethy

rgani c | ayer was dried over sodium 25

sul fate and concentrated. Purification by colum-
chr omat ogr aphy (100@6 affo ded the title conpound

as a powder (1.22 g, 659 Khe two steps. 60 WO
2008/ 024398 PCT/ us2007/ 01 St\(epJQ
N-[2-Chl oro-6-trifl uoromet -ﬁ-(G-trl f 1 uor onet hyl -
-di hydro-1H isoquinolin-2- b) - pheny] - 3, 3-di net hyl

but aB3Thffeth{Btalbyl chloride (1.08 g, 8.0 mmol) was added to a solution of 4-

 bromo-2-chloro-6-(trifluoromethyl)aniline (2.0 g, 7.3 mmol) in acetonitrile (10 mL). The

reaction mixture was stirred at room tentperature overnight. Water was added to the
mixture and then extracted with ethyl acetate. The organic layer was dried over sodium
sulfate and concentrated. Purification by column chromatography (100% DCM) afforded
the title compound as a powder (1.22 g, 65%) over the two steps. '

Step C: N-

" trifluoromethyl-phenyl]-3.3-dimethyl-butanamide;

DG
U8k
N
CF3 -

Bis(dibenzylidineacetone)palladium (2 mg, 0.0035mmol) and (2'-dicyclohexyl
phosphanyl-biphenyl-2-yl)-dimethylamine (3.3 mg, 0.0084 mmol) were added to dry
toluene (10 mL purged with argon) and stirred for 15 minutes under argon. Potassium

tert-butoxide (151 mg, 1.35 mmol), 6-chloro-1,2,3,4-tetrahydroisoquinoline
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N CF3 H 5 Bis(dibenzylidineacetone)palladium (2 ng,

0. 0035mmp1) and (2'-dicycl ohexyl
w@b@spkany| - bi phenyl - 2-yl ) - di met hyl am ne (3. 3 PgI/US2007/018571

0.0084 nmmol) were added to dry toluene (10 nL purged

with argon) and stirred for 15 m nutes under argon.

Pot assium tert-butoxide (197 ng, 1.75 nmmol),

6-trifluoro-1, 2, 3, 4-tetrahydroi soqui noline (154 ng,

0. 65 nmol ) and

N- ( 4- br ono- 2- chl or o- 6 (trifIuoronethyl)phenyl)-S,S 10

hietiona e, G 62 bimsh AR Nl e 2 EoPR-By ot 00 c

(t8Ae61onHtyl) phfyl)-8a8-Hinddthib¥taHARideq200 R omqhﬁw)twere then added
roomtenperature, concentrafed, and %ﬁslfled y. thin

and,the reaeﬂpa FXBYE #em stirred et i Comvarpight Thereaction miggure pygs then
c&ﬁé@fodro?ﬂleteﬁip&a%%r@ Oémﬁ)b'r'itgaté@axﬂi SRifich Ftsﬁhm\ﬁgé%%%graphy

(dickderomethaneymethampl 37970 afford Ehesxﬂ@ qqznpogsgl as 4 selld (s,

'}%@11\6117(?}\?3@16, 960 féﬁ@z)*dzt Qgt@ gﬂg 623% (g 3Hi -zgég_rl &H‘?é 5, i{grz 2H),

3%159 (s, 1 H), 9, 32 (s 1 H. Exanple 9 20

o. ¢ 4z di - | Bh ¢ i NG 337
] S L AR Bty 0.2 Grlith b e et 1
Step A: 4-Dbronpo-2-chloro-6-(trifluoronethyl)aniline:
Br Cl H2 25 CF3 61 WD 2008/ 024398 PCT/ US2007/ 018571
%b uccinimde (910 ng, 5.1 nmmol) was added to a
NsraLco‘Lcnmeis £-dith}droor-i<dquii o1t 2-3ME2,6Ydiheh y 1+ plfenly §]- ) 3-dimethyl-
1 mol) in acetonitrile (10 nm) and acetic acid
bg@“ﬁf‘“}"’ at roomtenperature. The m xture was stirred
at reflux to 18h. The reaction mxture was then
filtered throu.h Cellte and concentrated to glve the
titl &t #AdBrgme-R.6,disnethyd phenyl)-3.3-dime
mnthout further purrflcauhon

3,3-Dimethylbutanoyl chloride (3.37 g, 3.5 mL, 25 mmol) and triethylamine
(2.53g, 3.5 mL, 25 mmol) were added to a solution of 4-bromo-2,6-dimethyl
phenylamine (5.0 g, 25 mmol) in acetonitrile (30 mL). The reaction mixture was stirred at
room terhperature for 4 hours. Water was added to the mixture and the precipitate formed

collected to give the title compound as a powder (7.46 g, 100% yield).

Step B: N—[4f(6—Chloro-3.4-dihvdro-1H-isoquinolin—2-y1)—2,6-dimethy1—phenylL

3.3-dimethyl butanamide:
(;( 1
N .
H
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di met hyl butanam de: Br q C O CF3 10

3, 3- D net hyl but anoyl chloride (1.08 g, 8.0 nmol) was
w@odahsa24388 a sol uti on. of 4- PCT/US2007/018571

br ono- 2-chl oro-6-(trifluoronethyl)aniline (2.0 g, 7.3

mol) in acetonitrile (10 nL). The reaction mxture

was stirred at roomtenperature overni ght. Water was

added to the mxture and then extracted with ethyl

acetate. The organic |ayer was dried over sodium 15

sul fate and concentrated. Purification by col um

g:r ggg%a%r l?fy(l%{iu(fégeggnggc%adgt% ?q?ggOt({ggg@ngét I lggn C unl((j)hexyl
pl%spﬁarguw&nﬁ-é@i)cmmw&nﬂrects ByeE 00.0084 matol) we}el dadéd Yo dry

[)-6- trifluoronethyl-nhenyll-3, 3-dinmethyl-butanani de:
topeene (5 mpky penees withargemang stirred for 15 minutes under argon. Potassium tert-

bifoR(cd émmgl | 9iRRRACE CARKEA!S, iy BoqBinBRASHFERbiNloride sal

di Cycl ohexy
(lgﬁﬁag&rﬂa&wm@i) mnérﬂri(‘l-brqmqieﬁ disathylnhenyd-3.3:dimethylbutanamide (200
oy B0 81, IS PO AL BRF 0 ovcrm
Tﬁ’@tmsmmmlxtaﬁe vay theh voalxd tercoird terypratare3mdriittergd through silica gel.

PO 6 Pran bt NS R B ARy sl s somound as

sdlidd5 mmol ) and N-(4- br ono- 2-chl oro 6-

50V AR L PSR o Lt Thbts AEDELLS 8k 280 -

S1T6H2 281 ®a7 €¢ ez He 289, 43063 2A)AN68 (s] 2H), 28 (hOTH), 8.85 (s,
Jrixture was then cooled to roomtenperature,
ncentrated and purified by thin |ayer chromatography
5 (di chl or onet hane: rrethanol 59 to afford the title
conpound as a solid 'H NVR (DVBSO d6, 500 WHz) 6 1.02
Exampiedl 2 17 (s, 2H), 2.92 (t, J= 5.35 Hz, 2H), 3.61

N(-f4=(6-ﬂuo§r-§4-'ﬁh§3hb-lﬂdis&g léﬁl(m-%"%)-z%-&ﬁnétﬁyl phdidyi]-3,3%f methy

butanamlde

Step A: N-(4-

3,3-Dimethylbutanoyl chloride (3.37 g, 3.5 mL, 25 mmol) and triethylamine
' (2.53g, 3.5 mL, 25 mmol) were added to a solution of 4-bromo-2,6-dimethyl-
phenylamine (5.0 g, 25 mmol) in acetohitn'_le (30 mL). The reaction mixture was stirred at
room temperature for 4 hours. Water was added to the mixture, and the precipitate which

formed was collected to give the title compound as a powder (7.46 g, 100% yield).

3.3-dimethyl butanamide:
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10 Exanple 10

N-[4- (6-Chl oro- 3, 4-di hydro-1 Hisoqui nolin-2-yl)-2,6-di
wmoﬁmtmp&enyl] 3, 3-di net hyl - but anam de St ep BCT/US2007/018571

N- (4- Brono- 2. 6- di net hyl - phenyl ) - 3. 3-di net hyl - but anam d

e: Br XJI< 15 H 3, 3- D net hyl but anoyl chl oride (3.37

g, 3.5 n, 25 mol) and triethylamne (2.53g, 3.5 niL,

25 mmol) were added to a sol ution of

4- brono- 2, 6-di net hyl phenylainine (5.0 g, 25 mml) in

acetonitrile (30 nL). The reaction m xture was stirred

at roomtenperatuyse for 4 hours. Water was added to

the m xture and thep ate formed 20 collected
~to give the title coRrpo hS_ 2 7.46 g, 100%

yield). Step B:

N-[ 4- (6- Chl or o- 3. 4-di hydr o- | ~2-yl)-2,6-di

nmet hyl - phenyl }- 3. 3-di net hvl ide: C 0 N25H

63 gﬁg@, Pddthhg. o "

Bi s\(/gfsg&e%w [ g?%é%%ﬁ%ﬁ%%g% adi umé( 268 n,lmon 583 éz dlc%dOhexyl
p}msghe(rgrl-bmh@yﬂ-z)-ygx@lmcthylamme (800 mg, 2.0 mmol) were added to dry toluene

CEOSERERL UPREB s sl TS 0 B e

P@Vhisﬁurartg'o-lb)-ltoaiﬁb (ét]Srmg,d‘%Z‘ bmnltﬂ) ri-flueresl 23k tetmhydro-isoquinoline

TS AAG o M PH, AT N ek o Binlamyt ghenvt)-3.3-

dlmflthyl 5)u(a‘kﬁ511d@(5 8. 1& 81imi()l) waretthen added, and the reaction mixture was

St S Gy el LT FORaha T A then SRLep o Feuda fmigggature and

rea}ystaumdvmﬁn sdluéx{eﬂd affor® &&ltwmo@lha as a EBRd r(csalqtg ®3%).
om t e erature

t h d T
N OSSR 81 0¢s: SR 6 T Rpo 5 o, 21D, 289 (¢, /=
hi .
5 ?F?PZQE‘?,' Y47 LV 23 1l 20N OITIOIHSNE &Y LA, 7.25 ¢
111{/)418)846(8,1%3 (s, 9H), 2.08 (s, 6H), 2.15 (s, 2H), 2.89 '
(t, J=

Example 12 ‘ .
, N-[2-Chloro-4-(7-ﬂuoro-3 4-dlhydro-IH-lsoqumolm-2-yl)-6-trlﬂuoromethyl-
phenyl]-3,3-dimethylbutanamide

Step A: 4-bromo-2-chloro-6-(trifluoromethyl)aniline:

Br. Cl

CF;

N-bromosuccinimide (910 mg, 5.1 mmol) was added to a solution of 2-chloro-6-
(tnifluoromethyl)aniline (1.0 g, 5.1 mmol) in acetonitrile (10 mL) and acetic acid 3 inL)
at room temperature. The mixture was stirred at reflux for 18h. The reaction mixture was
then filtered through Celite and cornicentrated to give the title compound, which was used

in the next step without further purification.
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5.25 Hz, 2H), 3.47 (t, J= 5.6 Hz, 2H), 4.30 (s, 2H),
6.68 (s, 2H, 7.25 (m 3H), 8.85 (s, 1H). Exanple 11

WA 2008/024398 PCT/US2007/018571

N-[ 4- (6- Fuor o- 3, 4-di hydro-I H i soqui nolin-2-yl)-2,6-dim
et hyl phenyl]-3, 3-di nethyl butanam de Step A

N- (4- Brono- 2, 6- di net hyl - phenyl ) - 3, 3-di net hyl - but anam d
e: Br O~ , Il Nv\ H20 3, 3-Dinethyl butanoyl
chloride (3.37 g, 3.5 n, 25 mml) and triethyl am ne
(2.53g, 3.5n, 25 mol) were added to a sol ution of

4- br -2, 8- 4i.net hy|] -. phepyl am ne . , 25 [) in
acetg%%ﬁé@g@mﬁé@m%—%—i&ﬂw 8% #s= stirred
diadethylb@ahdreigeer at ure for 4 hours. Water was added to
the m xture, and the precipitate which fornmed was
collected to give the ?h@»\c und as a powder (7.46
g, 100%yield). 25 Step )J\j<

N-[ 4- (6- Fl uor o- 3, 4- di hydr oJT H-§sogui nol i n-2-yl ) - 2, 6-di
met hyl phenyl ]- 3. 3-di net hyICFbut anam de: 64 WO

Bi o O rRIDg YT S et L 0B iy yaddsdn asabipn of 4

brdfrtb-2-¢hlotd-GYy@ti fiersitlethyl)aniline (2.0 g, 7.3 mmol) in acetonitrile (10 mL). The

b e ARSIt o AR QYESRIEH. TAIFNRS adef o the

mAKtOR hntiQherB&k tRicRId Wiih ey Padehdté. m&é Jrgams Pay@t s Bfied B sodium
5 Potassiumtert-butoxide (4.75

sufafs arisk coneentrateds AusicaNQRiPy oo lumwL S Piagtaphy (100% DCM) afforded
thlamre%mp%h@lﬁs §$b€vdé13(1229% é%)%me)twoms
N- (4- br ono- 2, 6- di met hyl - phenyl’) '
di met hyI but anam de (5 g, 16.8 m_ml) wer e then added,
and Sah(:j 2I @Hlopa—ﬁt YIRS 4-8ih a‘éﬁ?’r’{g%" %9nq%n—2-vl)-6-

overni cooled t0O

3 ethylbutanamide:

CF3

Bis(dibenzylidineacetone)palladium (2 mg, 0.0035mmol) and (2'-dicyclohexyl |
phosphanyl-biphenyl-2-yl)-dimethylamine (3.3 mg, 0.0084 lmmol) were added to dry
toluene (10 mL purged with argon) and stirred for 15 minutes under argon. Potassium
tert-butoxide (151 mg, 1.35 mmol), 7-fluoro-1 ,2,3,4-tetrahydroisoquinoline_
hydrochloride (122 mg, 0.65 mmol) and N-(4-bromo-2-chloro-6- _
(triﬂuoromethyl)phenyl)_—3,3-dimethylbutanamide (200 mg, 0.54 mmol) were then added,
and the reaction mixture was stirred at 90 °C overnight. The reaction mixture was then
cooled to room temperature, concentrated, and purified by thin layer chromatography
(dichloromethane:methanol 5%) to afford the title compound as a solid. :
'H NMR (DMSO-d;, 500 MHz) & 1.02 (s, 9H), 2.17 (s, 2H), 2.89 (t, J = 5.1 Hz, 2H), 3.61
(t,J=15.7 Hz, 2H), 4.49 (s, 2H), 7.03 (dd, J = 8.6, 2,3 Hz, lH), 7.12 (m, ZH), 7.16(d,J=

2.2 Hz, 1H), 7.23 (m, 1H), 7.33 (d, J = 2.6, 1H), 9.30 (s, 1H).
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recrystallized fromtoluene to afford the title

conpound as a solid. (5.11 g, 83%. 10 "H NWR
W@ DMBQ@R4388 500 MHz) S 1.03 (s, 9H), 2.08 (s, 6POT/UK005F018571

(s, 2H), 2.89 (t, J= 5.25 Hz, 2H), 3.47 (t, J=5.6

Hz, 2H), 4.30 (s, 2H), 6.68 (s, 2H), 6.99 (m 2H),
7.25 (m | H, 8.84 (s, 1 H. Exanple 12 15
N-[ 2- Chl oro-4-(7-fl uoro- 3, 4-di hydro-1 Hi soqui nolin-2-y
[)-6-trifluoronethyl- phenyl]-3, 3-dinethyl butanani de
Step Ai 4-bronp-2-chloro-6-(trifluoronethyl)aniline:

Br-.Cl . _NH2 CF3 20 N-bronosuccinimde (910 ng, 5.1
Eﬁﬁme%s added to a solution of 2-chl oro-6-
NC[4L 7t Fraek 8388 Byl H-R8 g hihoBin02-yD-2L6-diilethyl phenyl]-3,3-dimethyl-
acetonitrile (10 nL) and acetic aci d (3 n) "at room
butanaside yre. The mixture was stirred at reflux for

18h. The reaction m xture was then filtered through

Celite and concentrated to |ve t he t|tIe conpound

whi c Atepad: Ns@dBromo-2 8edimethylphenylly : anamide:
purification. 25 65 WD 2008/ 024398 PCT/ US2007/ 018571

N Step B: N-(4-brono-2-chloro- 6- (trlfluororreth 1)y

phenyl ) -3, 3- di net hyl but &
3, 3- D net hyl but anoyl chlori d
added to a solution of 4 5
br ono- 2-chl oro-6-(trifl uorone hyI’jan|I|ne (2.0 g, 7.3
nmol 3, 3|-Duaethylbntahoyll chlgrid® (313)7. g, BbemlLy, eamhmol’) ani xtiethy@amine

t t t
83 S By o B DL SRS R L B £ Bl
plisiahiae (F.0g, QS GaNO1Y il etonittils (I ineHl 'Ihéa:reaétﬁﬂi MiRture was stirred at
sul fate and ent Purifi cat| on, by col

ed. .
foaw %@o ywastadgpd tqythempixtyre apd %fﬁ‘aaﬁﬂe formed
ca&ceedne\giwthé lma ofipotit/is PYEWANT. 46 180K Field).

-2,6-dimethyl-phenyl]-

3,3-dimethyl-butanamide:

Bis(dibenzylidineacetone)palladium (156 mg, 0.28 mmol) and (2'-dicyclohexyl
phosphanyl-biphenyl-2-yl)-dimethylamine (320 mg, 0.8 mmol) were added to dry toluene
(60 mL purged with argon) and stirred for 15 minutes under argon. Potassium terz-
butoxide (1.9 g, 16.25 mmol), 7-fluoro-1,2,3,4-tetrahydro-isoquinoline hydrochloride salt
(1.28 g, 6.8 mmol), and N-(4-bromo-2,6-dimethyl-phenyl)-3,3-dimethyl-butanamide (5 g,
6.8 mmol) were then added, and the reaction mixture was stirred at 80 °C overnight. The
reaction mixture was then cooled to room temperature and recrystallized from toluene to

afford the title compound as a solid. (1.9 g, 76%).
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10 Step C
N-[ 2-Chl oro-4-(7-fl uoro-3. 4-di hydro-JHi sogui nolin-2-y
WO 20084024308 f | uor onet hyl - phenyl 1-3,3 PCT/US2007/018571
-dinethyl butanamide: i FI NC10 Il CF3 H15
Bi s(di benzyl i di neacet one) pal | adium (2 ng, 0.0035nmol)
and (2'-dicycl ohexyl
phosphanyl - bi phenyl - 2-yl ) -di met hyl am ne (3.3 ng,
0.0084 nmmol) were added to dry toluene (10 nL purged
with argon) and stirred for 15 m nutes under argon.

'rbRNER SbBS0 e G VAN 510t G i Vs ST I e RN 2 B (6 7= 5.1

£, BOL9 (V.55 5RL) 2104, 30H§,21D) 61708, @10 12D, 7.1 (m, 1H), 7.2
Htl??)fluor(grrethyl)p’?ﬁe}?qy N-(?glrret-l’gylzgytagmdgg (m »

(“Prng)E)sg snid)) were then added, and the reaction
m xture was stirred at 90 C overnight. The reaction
m xture was then cooled to roomtenperature,

Examplent4 at ed, and purified by thin |ayer

Nﬂ?%%?@‘?ﬂé@ﬁ%‘?’é%é%‘%ﬁ*@* EOgafp ""W“?}ﬁ%%“aé"“

disghyBimyaiiice2 (s, 9H), 2.17 (s, 2H). 2.89 (t, J= 5.1
6 49

(d, = 2.2 Hz, | H), 7.23 (n1 I H, 7.33 (d, J =
2.6, I H, 9.30 (s, I K. WQ 2008/ 024398

PCT/ US2007/ 018571 Exanp

N-[4- (7-Fl uoro- 3, 4-di hydr éﬁqulﬁblln 2-yl)-2,6-di

net hyl - phenyl ] - 3, 3- dinEthyI hutananlde 5 Step A

o By PR oo P-Ll o PP 204 vipthagine

(283g, 33 WIDR3 ndhsl) W&@ﬁd&éhﬁ@h@@lm&ﬂ of 393ro§1052-'l§h10r8~'_6-methy1-
% wer e added to _a sol ution of 4-Brono-2,6-dinethyl
phenylamme (5.0 g 25 mmol) in acetonitrile (30 mL). The rcactlon mixture was stirred at

room temperature for 4 hours. Water was added to the mixture and the precipitate formed

collected to give the title compound asa powder (7.46 g, 100% yield).

Step B: N-[2-Chloro-4-(6-fluoro-3.4-dihydro-/H-isoquinolin-2-yl
methylphenyl]-3.3-dimethylbutanamide:

Bis(dibenzylidineacetone)palladiﬁm (2 mg, 0.0035mmol) and (2'-dicyclohexyl
phosphanyl-biphenyl-2-yl)-dimethylamine (3.3 mg, 0.0084 mmol) were added to dry
toluene (1 0 mL purged with argdn) and stirred for 1A5 minutes under argon. Potassium
tert-butoxide (197 mg, 1.75 mmol), 6-fluoro-1,2,3,4-tetrahydroisoquinoline
hydrochloride salt (121 mg, 0.65 mmol) and N-(4-bromo-2—chloro-6—methyphenyl)—3,3-
dimethylbutanamide (200 mg, 0.63-mmol) were then added and the reaction mixture was

stirred at 90 °C overnight. The reaction mixture was then cooled to room temperature,
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10 phenylamne (5.0 g, 25 nmmol) in acetonitrile (30
m.). The reaction m xture was stirred at room
wo esopoeabtire for 4 hours. Water was added to tPET/US2007/018571
m xture and the precipitate fornmed collected to give
the title conpound as a powder (7.46 g, 100% yield).
Step B:
N-(4-(7-Fluoro-3, 4-di hydro-1 H i soaui nolin-2-yl)-2.6-di
nmet hyl - phenyl I - 15 3, 3-di net hyl -butanamde: i F\ I N
O N H Bis(dibenzylidineacetone)palladium (156 ng,

PiSERRER 7P BrBREE by B Y B apibrdicrlospmpghang mpthanol 5%)

toaffbrd thetite astepsuridoasdr $olidol uene (60 nL purged w th

B aozta 498Vt s & WOT 14 %6 S35, 2. 291 .-

sbsffiw%? 352(3114:'5 su{zabmrmsv £ M) NGBS (€ 10y06.9¢8 1131 99 (m, 2H),
sal

71 (.- )o?nsoﬁs éHc}r rret hyI phenyl) 3, 3-di net hyl - but anani d

e (59, 6.8 mol) were then added, and the reaction

m xture was stirred at 80 C overni ght The reaction
E«xamnkéSwas t hen cool ed to room tenperature and

' f

NQECKENE L Bilold ST ARy UERT A Boolno b5 Srfchhnnenyt-a.>
dﬁﬁé’&&ﬂﬁﬂﬁﬂdnﬁ%?l H NVR (DVMSO- d6, 400 MHz) 6 1.05 (s,
9H), : . 8 .
2H) , ep4 : L : .
2H) , 70(mIH) 71(m||—|), 7.2 (m | H, 8.9 (s,
1 H. 5 Exanple 14 Br |
N[ 2- Chloro4(6fluoro- § ﬁ ro-|(1H i soqui nol i n-2-y
| ) - 6- net hyl phenyl | - 3, 3- diledk tadanmi de Step A
N-(4- Brorm 2- chI oro 6 meth I-p enyl)-3. 3-di methyl but a
nam de: 3- Di et hyl but angyl
chi o#r%@lf(lethz}hu&ﬂozl ‘éﬂmde @5311&@3 -y mind StrrmeDinpd AFigthylamine

(2.53g, 3.5 mL, 25 mmol) were added to a solution of 4-Bromo-2-chloro-6-methyl-

phenylamine (5.0 g, 25 mmol) in acetonitrile (30 mL). The reaction mixture was stirred at
room temperature for 4 hours. Water was added to the mixture and the precipitate formed

collected to give the titie compound as a powder (7.46 g, 100% yield).

Step B: N- [2 Chloro-4-(7- ﬂuoro-3 4-dlhvdro 1H-isoquinolin-2-y1)-6-
methylphenyl]-3 ,3-d1methylbutanam1de

e

Bis(dibénzylidineacetone)pallédium (2 mg, 0.0035mmol) and (2'-dicy¢lohexyl

phosphanyl-biphenyl-2-yl)-dimethylamine (3.3 mg, 0.0084 mmol) were added to dry
toluene (10 mL purged with argon) and stirred for 15 minutes under argon. Potassium
tert-butoxide (197 mg, 1.75 mmol), 7-fluoro-1,2,3,4-tetrahydroisoquinoline
hydrochloride salt (121 mg, 0.65 mmol) and N-(4-bromo-2-chloro-6-methyphenyl)-3,3-
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(2.53g, 3.5 n, 25 mmol) were added to a solution of

4- Br ono- 2- chl or o- 6- net hyl - phenylam ne (5.0 g, 25
wonwB)2438 acetonitrile (30 nmL). The reacti on MPXI/USMW0O7/018571

was stirred at roomtenperature for 4 hours. Water

was added to the m xture and the precipitate forned

15 collected to give the title conpound as a powder

(7.46 g, 100%yield). Step B:

N-[ 2- Chl or 0- 4- (6-fl uoro- 3, 4-di hydro-1 Hisoquinolin-2-y

l')-6- methyl phenyll-3.3-di met hyl butanamde: F/ N/ N

dlgleg@ggzo B s d%g%&? gng),/ é ﬁgl A gg%] t e?laaldlcltx(fl Lrll'lc[n th&: reaction mixture was
stiRFedsdd |90 17 o i Yhe ?ea)ﬂu)n ﬂixifﬁdehﬁﬂibﬂ Roé18d %o fibm temperature

0. 0084 mmol)) were ad dry toluene (10 nL p

ed
cameentratedy Say paﬁéeé Wrthladasfea Fhrfmqﬁwar@s(dmﬂa@qowlg%ﬁ “methanol 5%)

toRHR8 Al tifle Edthporialaais@Rd (197 ng, 1.75 mmol),
6-fluoro-1,2, 3, 4-tetrahydroi soqui nol i ne hydrochl ori de

"H HIMR (BPMS @, $00MIHmS| 1.04:6509H), 2.14 (s, 3H), 2.18 (s, 2H), 2.88 (¢, J =

5.g'|5 %t, EW{?J? tCD'—gs’ 8I%Ogﬁ?fgay£§ ng )6.88 fsy lﬁéﬁ 9 (541D, 7.0 (m, 1H),

7.4dohe dH)NH2 (ime 1HBE10 Gn1H).xt ure was stirred at 90 o
overni ght. The reaction m xture was then cooled to
roomtenperature, 68 WO 2008/ 024398 PCT/ US2007/:018571

Exmphnlﬁ"at ed and purified by thin |l ayer chromatography

NG oRh et ke ome Bl St mipgrhofn 3

p‘ﬁnylpmrdlﬁelﬁylbﬁtan'yrhldeZ 17 (s, 2H), 2.91 (t, J— 5.25
2H), 3.52 (t, J =5.6 Hz, 2H), 4.37 (s, 2H), -6.85
(s 1H, 6.9 (s, 1H), 70(m2|—|),57.3(m_1|—|),
9. 10s{epr AN -B@ﬁ@dtf@lcﬁloléus-meth 1-phenyl)-3.3-dimethyl-butanamide:
N-[ 2- Chl or o- 4- uor o- y I soqui nolT n-
[) - 6-net hyl phenyl l -3, 3- di met hyI but anam de 10 Step A
N- ( 4- Br-onp- 2- chl or o- 6- &t - enyl) 3. 3-di net hyl -buta

nam de: Br C1O I
| Ak

H

3,3-Dimethylbutanoyl chloride (3.37 g, 3.5 mL, 25 mmol) and triethylamine
(2.53g, 3.5 mL, 25 mmol) were added to a solution of 4-Bromo-2-chloro-6-methyl-
phenylamine (5.0 g, 25 mmol) in acetonitrile (30 mL). The reaction mixture was stirred at
room temperature for 4 hours. Water was added to the mixture and the precipitate formed
collected to give the title compound as a powder (7.46 g, 100% yield).
6-trifluoromethyl-3.4-dihydro-/H-isoquinolin-

Step B: N-[2-Chloro-6-methyl-4-

2-yl)-phenyl]-3.3-dimethylbutanamide:

mm
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N~ 11?IH 3, 3-Di net hyl butanoyl chloride (3.37 g, 3.5
m., 25 mmol) and triethylamne (2.53g, 3.5 nL, 25

wonwik)248e8 e added to a sol ution of PCT/US2007/018571

4- Br onp- 2- chl or o- 6- net hyl 15 phenylam ne (5.0 g, 25
mol ) in acetonitrile (30 nm.). The reaction m xture
was stirred at roomtenperature for 4 hours. Water
was added to the mixture and the precipitate forned
coIIected to give the title conmpound as a powder (7.46
g, 100%vyield). Step B:

o AR AT Kooty Bio0S SR 2 -aics byl
pl%sgﬂ 1-b§ihehly182§r()ddlbﬁ&m£mmer(s @crsg Q0SWEhhRAY we@e(aade& to dry

35mmul ) and (2'-dicycl oh

tolpros ShAmM ptygﬁthwwar@rward éﬂ"%g 37| larminetes pndeqgigon. Potassium

) tept-ﬁggffld%’/) m%ef 95 36N, é-RifliofomE@yHE DS 4- 3 dmi&gﬁl%olmc

d stirred for 15 m ndtes un
hlﬂlwdﬂgn altz(s 5¢ org, O mpiodeandig 7(4fbgomg-27€ﬂmm6 )methyphenyl) -3,3-

dxﬁn{ﬂ%&i?ﬁ@&&m%e %%(f%@%t b %P %81&%9&8 v dal€a NS R GBAoh Hiixture was

stitreclat90SEmVRrt ghtoThe ﬁean‘abﬂn ypkny whs Gief coaled W}oom temperature

T T AN T EEXE T

tona fidrd tiee tideScompounkded aabli@D C overni ght. The reaction

SNBSS e TR B B S0 PR Yot s, 2, 3.0 ¢ 7= 525

He[7r)BIEOa).£R5)6 He) ZH), alDEPL AR 69 (89111:[9,@95 Es% H)tm (m, 1H), 7.5 (m,
afford the title corrpound as a solid.

293 Ge1Hh00 Mz) S 1.04 (s, 9H), 2.14 (s, 3H), 2.18

(s, 2H), 2.88 (t, J = 5.25 Hz, 2H), 3.55 (t, J=5.6

Hz, 2H), 4.4 (s, 2H), 6.88 (s, 1H), 6.9 (s, 1H), 7.0
Explad7 7.1 (m 1 H, 7.2 (m 1 H, 9.10 (s, 1 H).

NE22ERIoF 0 4061 ¢hiora-3.4-dih in-2-yl)- - -3,3-
(T CHlafp e i R aipyfeortHrppauinglingyD-eympthylyphemth 3.3
diméthytbogamaghide- 2- y| ) - phenyl | - 3, 3-di net hyl but anam de

Step A

N- (4- Brono- 2- chl or o- 6- net hyl - phenyl ) - 3, 3-di net hyl - but a

nam Step A: N-(4-Bromo-2-chloro-6-methyl-phenyl)-3,3-dimethylbutanamide:

Br\(’:[cj’l\/k
N
H

3,3-dimethylbutanoyl chloride (3.37 g, 3.5 mL, 25 mmol) and triethylamine

(2.53g, 3.5 mL, 25 mmol) were added to a solution of 4-Bromo-2-chloro-6-methyl-
phenylamine (5.0 g, 25 mmol) in acetonitrile (30 mL). The reaction mixture was stirred at
room temperature for 4 hours. Water was added to the mixture and the precipitate formed

collected to give the title compound as a powder (7.46 g, 100% yield).

Step. N-[2-Chloro-4-(6-chloro-3.4-dihydro-/H-isoquinolin-2-

phenyl]-3.3- d1meth11butanam1de
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Br CI NO Il 15 H 3, 3-Di net hyl butanoyl chloride (3.37
g, 3.5 n, 25 mol) and triethylamne (2.53g, 3.5 niL,
WQ 20081024398 wer e added to a sol ution of PCT/US2007/018571
4- Br onp- 2- chl or 0- 6- net hyl - phenylanmine (5.0 g, 25
mol ) in acetonitrile (30 nm.). The reaction m xture
was stirred at roomtenperature for 4 hours. Water was
added to the m xture and the precipitate formed 20
collected to give the title conpound as a powder (7.46
g, 100%vyield). Step B:
N-[ 2- Chl or o- 6- netn%I-4 (6-trifluoronethyl-3.4-di hydro-
| H i soguinolin- 2-Yl MENYR] - 3, 3- di et hyl but anam de:

FSC NIl 25 C H 70 ¥ B — PCT/ US2007/ 018571
Bls(dlbenzylldlneacetone)palls n1{§LEELi0.0035nnDI)
and (2'-dicycl ohexyl

phosphanyl - bi phenyl - 2-yl) - dinet~y|éhine (3.3 ny,

0. 0084 I re added to,.dr t ol ue r
i 01 B e bt GeBnSal sz me o EBS mivael S a5 Giohexy!
pi?@stpa&@umphéngr-n )kl)laﬁﬁfétﬁiﬁmh;&7(3rmm lo. 358%81? were added to dry

6-trifluoronethyl - tetrahy r oi soqui noline 5

tq%wd&ﬂ mye pukged é‘[lfh a(rggzl) ‘W& stigyegd or,ﬂﬁaqn} grgunder argon. Potassium
teJNl ﬁéto?fdé@??n@'l %Qnﬁogeé T ﬁg 3 43tet3ahydr01so uinoline '

di met beutanan1de nmol ) were then added
hydrachlpade salt(133mgi 0@ ume s-nd §{-(4~bmn<at2 obiprg-6-methyphenyl)-3,3-

dﬂﬂ&ﬁrﬁ'tbg&hameZf)@%‘é b% th?éi ;w% ‘éﬁ% ;Ipdl}(réﬁ’f z%ilgghg gea%ﬂon mixture was

room tenperature, éoncentr e
stiragdeat N iChonernight Jhy réattioh inux e tas tenmepledrto IrOCBiM}emp@ature,

Y T AR O —

t((ﬁorﬂhhe;tlﬂeﬁorﬁpounll:as&sfbﬂhd Hz, 2H), 3.6 (t, J = 5.6 Hz,

Sy ohgS B i) 4 B0 s o 190 Sy 21 8)e 260, =525

- B, pH),G8 @f 9=5.6 szQBHWM &, 2Hyli 1931(0 1 Hh 6. QQQU'H)P’V 2B(&; $H), 9.1
l%Hg met hyl - phenyl ] -

S

Example 18
N-[2-Chloro-4-(6-fluoro-3, 4-d1hydro—1H-1soqumolm-2-yl)-pheny!]-3,3-

dimethylbutanamide

Step A: N-(4-Bromo-2-chloro-phenyl)-3.3-dimethyl-butanamide:

"Lk

Cl
3,3-Dimethylbutanoyl chloride (717 mg, 0.74 mL, 5.32 mmol) was added to a

solution of 4-Bromo-2-chloro-phenylamine (1.0 g, 4.84 mmol) in acetonitrile (10 mL).

The reaction mixture was stirred at room temperature overnight. Water was added to the
mixture and the precipitate formed collected to give the title compound as a powder (1.04
g, 72% yield).
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di met hyl but anam de Step A

N- (4- Brono- 2- chl or o- 6- net hyl - phenyl ) - 3, 3- di net hyl but an
w@eiode24398r CI 0 N 20 191H 3, 3-di net hyl but anpgT/US2007/018571

chloride (3.37 g, 3.5 nL, 25 mml) and triethyl am ne

(2.53g, 3.5 n, 25 mmol) were added to a solution of

4- Br ono- 2- chl or 0- 6- net hyl - phenylam ne (5.0 g, 25

nmol) in acetonitrile (30 nL). The reaction m xture

was stirred at roomtenperature for 4 hours. Water

was added to the m xture and the precipitate forned

(2? Z% e@eﬁtm&_&m&gy B|4edlﬁvc%9m qso%?xmaolf%oy\d Lﬁ[phenvl]-3,3-
16dthpdeidd: ( 6- chl or o- 3, 4-di hydro-I Hi soqui nolin-2-y -

I) 6rrethyIChIo 4- (6-chl or o- 3, 4-di hydro- | H i soqui nol

i n- 2T sygh ?1’{/‘815 comaapngd “@syeafpﬁﬁ%% drserabedinggample 4, step C.

WO 2008/ 024398 PCT/ US2007/018571 CI | N,0 N C H

Bi s(di benzyl i di neacet one) pal | adium (2 ng, 0.0035nmol)

and (2'-dicyc|ohex§ '

phosphanyl - bi phenyl - - e | am ne (3.3 ny,
0.0084 nmol) were added to dr ol ugne O nmL purged
with argon) and stirred for 1 N er argon.

Potassium 5 tert-butoxide (19¢ nm 1.75 mmol),

6 chloro-1,2,3,4-tetrah dr0|squ|noI|ne hydr ochl ori de
H MR (PMS Qrfls, ﬁo%ylﬂﬁ}&\;/ 04 {5,8H), 2.19 (s, 2H), 2.93 (t, J = 8 Hz, 2H), 3.54

(t,'\bé‘kﬂii OJFB 43905 o9y, @mﬁhyﬁhaw }rz31ﬁ), 7.04 (m, 3H), 7.27 (m, 1H),

di met hyl buf anam de wer e’ then
7&6&%’ §#@P,tlhﬁ,?éaéi,|léﬁ m xture vvas stl rred at 90 C

overni-ght. The reaction m xture was then cooled to

roomtenperature, concentrated, and purified by thin
Ekampksﬁhronatography (di chl or onet hane: met hanol 5% 10

N o adbelr L H Mg o1 Hme xlﬁes%ﬁ-:’a 18
d(lﬁeth?lﬂ)u,tan"alﬁldet J=5.25 Hz, 2H) 3.5 (t, J =5.6 Hz,
2H), 4.4 (s, 2H), 6.85 (s, 1H),6.9(S, 1H, 7.25 (m
3 H, 991 (s, 1 H. _

Step A: N-(4-Bromo-2-methyl-phenyl)-3,3-dimethylbutanamide:

s

3,3-Dimethy1butanoyl chloride (724 mg, 0.75 mL, 5.4 mmol) was added to a
solution of 4-Bromo-2-methyl-phenylamine (1.0 g, 5.4 mmol) in acetonitrile (10 mL).

The reaction mixture was stirred at room temperature overnight. Water was added to the
mixture and the precipitate formed collected to give the title compound as a powder (830

mg, 56% yield).

Step B: N-
dimethylbutanamide:

- The synthesis of this compound was performed as described in example 4, step C.
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15 Exanpl e 18
N-[ 2- Chl or 0- 4- (6-fl uoro- 3, 4-di hydro- 1H i soqui nol i n-2-y

WO eoploaesys | - 3, 3- di met hyl but anani de Step A PCT/US2007/018571

N- (4- Brono- 2-chl oro phenyl) - 3. 3-di net hyl - but anam de:
20 Br p O C H 3, 3-D net hyl butanoyl chloride (717 ng,
0.74 nm., 5.32 mol) was added to a solution of
4- Br onp- 2- chl or o- phenyl-amine (1.0 g, 4.84 mmol) in
acetonitrile (10 nL). The reaction m xture was
stirred at roomtenperature overnight. Water was added
to the 25 mxture and _the precipitate forned coll ected
ps a powder (1.04 g, 72%

T/ 68§2007.018571 Step B:
N- F2- Chl or 0- 4- (6-f | uoro- 3, 4- dj Ir o-LH- i{seguui nol i n- 2-
y1Zphenyl ] -3, 3- di net hyl but ananfden nt hesi s of
this compound was perforned as ldestribed in exanple 4,

1 [ ' _
I?F\ggRgD,Mggﬁ%qﬁgm? % 12‘% NVZBHS?V??(Q ?g),g@.gg %)?2.91 t,J=8
Hgz, 2H), 3(48 (t./ B 81kdz, 21} 4.34 (S 2H)s6.8484, J 5 4982 Hatel 1 H)Y 6:85(s, 1H), 7.0

T R I R

N-[ 4- (6- Fl uoro- 3, 4-di hydro- 1Hisoqui nolin-2-yl)-2-nmeth

_ | - phenyl ] -3, 3- di net hyl butanam de Step A
B

mo- 2- met hyl - phenyl ) - 3, 3- di met hyl but anamni de:
NEJ4-(8-Fliloréd3,4-dihydro- 1 H-isoquinolin-2-yl)-2-trifluoromethylphenyl]-3,3-

dimethylbutanamide

Step A: N-(4-Bromo-2-trifluoromethyl-phenyl)-3,3-dimeth Ibutanamide:

3,3-Dimethylbutanoyl chloride (617 mg, 0.64 mL, 4.6 mmol) was added to a
solution of 4-Bromo-2-triﬂuoromethyl-phenylamine (1.0 g, 4.16 mmol) in acetonitrile
(10 mL). The reaction mixture was stirred at room temperature overnight. Water was
added to the mixture and the precipitate formed collected to give the title compound as a
powder (1.1 g, 79% yield).

Step B: N-[4-( 6-Fluoro-3.4fdihvdro-1H-isoquiholin-2-vl)-2-tn'ﬂuoromethvl-

phenyl]-3,3-dimethylbutanamide:

The syhthesis of this compound was performed as described in example 4, step C.
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3, 3- D net hyl but anoyl chloride (724 nmg, 0.75 nm., 5.4
mol ) was added to a sol ution of

wd2@son392- et hyl - phenyl amne (1.0 g, 5.4 mol PCT/HS2007/018571

acetonitrile (10 nmL). The reaction m xture was
stirred at roomtenperature overnight. Water was added
to the mxture and the precipitate forned coll ected
to give the title conpound as a powder (830 20 ny,
56% vyield). Step B

N- 14- ( 6- Fl uor o- 3. 4-di hvdr o-] Hi sogui nol i n- 2-yl

- 2-net hyl - phenyl ] -3. 3-_di gqet hyl but anam de: 25 The
synthesis of this cOf cs perfornmed as described
in exanple 4, step G ; ‘ e|8/0 4398

PCT/ US2007/ 018571 F 0 OGN O @ O d6é, 400
MHz) S 1.04 (s, 9H), 2.14 (s, N 2.91
(t, J= 8 Hz, 2H), 3.48 (t, J= 8 2. 4. 31 (s

2H), 6.8 (dd, J= 4, 12 Hz,
'HZIE?)MR}(DMS%Q, 400MgIZH 1.62 () 5?‘1)7 2318(Gﬁ %1]1) @52 b, 45 8(§Z %{) 3.59
".D 85—1@9%}58h@3 QZH)’7O(mrgHI)’H-I 7 (m, 3H), 7.3 (. 1?3 9,18 (s, 1H).

oro-3,4-dih oqui ndl in-
IuoronethylphenyII-B 3- dlnethylbutananlde 10 Step A

’EQ;A‘éleBhorm 2-trifluoronethyl-phenyl)-3.3-di net hyl but an
am de:

Br N 1?- CF3 H 3, 3-D net hyl but anoyl chl ori de
N([B-:L(Zhl!igo-49(66tzhﬂugromeﬂnyl¥ﬁ# dikyabroalid#dsbquinalin-2eyl)+phemyl]-3,3-
a tﬁ %ua s r| fl uoronet hyl - phenylamne (1.0.g, 4.16

Moy ™ 'éégignltrlle 15 (10 nL). The reaction
m xture was ﬁlrrmjatroomtemmrMUreovmnlwn
cipitate

rpourtd as a

pwﬂa U.lg, 9%yiady

o Jol\/l<
N
Cl

3,3-Dimethylbutanoyl chloride (717 mg, 0.74 mL, 5.32 mmol) was added to a
solution of 4-Bromo-2-chloro-phenylamine (1.0 g, 4.84 mmol) in acetonitrile (10 mL).

The reaction mixture was stirred at room temperature overnight. Water was added to the

. mixture and the precipitate formed collected to give the title cempound as a powder (1.04

g, 72% yield).

Step B: N-[2-Chloro-4-(6-trifluoromethyl-3.4-dihydro-/H-isoquinolin-2-yl)-
phenyl]-3.3-dimethylbutanamide:

Bis(dibeniylidineacetone)palladiUm (2 mg, 0.0035mmol) and (2'-dicyclohexyl

phosphanyl-biphenyl-2-yl)-dimethylamine (3.3 mg, 0.0084 mmol) were added to dry-
toluene (10 mL purged with argon)-and stirred for 15 minutes under argon. Potassium

75



10

15

20

25

Step B:
N-[ 4- (6- Fl uoro- 3. 4-di hydro-1Hi soquinolin-2-yl)-2-trif

wo casozsthyl | - 20 phenyl | - 3. 3-di et hyl but anam PET/US1ve7/018571

synthesis of this conmpound was perfornmed as descri bed
in exanple 4, step C. 74 WD 2008/ 024398

PCT/ US2007/ 018571 F N O CF3 ~H NWR (DVSO d6, 400
MHz) S 1.02 (s, 9H), 2.18 (s, 2H), 2.94 (t, J= 8 Hz,
2H), 3.59 (t, J 8 Hz, 2H), 4.43 (s, 2H), 7.0 (m
2H) 717(m3H) 7.3 (m | H, 9.18 (s, 1 H. 5

tegg- E%OEFPF 6}%7 mg( 579 mpplof-Hidiargmethylkl 2. h¢dstsrhydrqiseaipoline
hﬁ}bb}ﬂoﬁdé’ia)r(ﬂbﬁ g, Jo-65 1%mdi§ mmxhw&ﬁemMSrélseﬁ A:

Br ono chl or o- hen di met hyl but anam de:

dipgetipylbytamamide (RPGmeg, ml)maﬁm addpd and the regetipnigixture was

S G PNy, 18 et o merr

cmnmtbd,rainﬂ gutified M{)thin 13y chgm;atog\aphy ¢dichleromsthane:methanol 5%)
sgigﬁ{ ﬁ%{e @ﬁ q,%grl}n%%%r LHr e overnight. Water was added

e an eprec:lpltateforrred col | ected
'"H IMRABDM$@-dsj 40(131\/11{37‘@011031(9;9&), DtAvie 2H),12.99(t, J = &HZ) 2H), 3.58

Xy 5 B ZB0ER 4505 2D, 619048t Ay B Heo 1 08y = 4 Hz, 1HD, 735

(ddsy I=SD;8|lHilCI\1v|H){ m=48wd1 LF= phsem;zl IHR. 735&1(diE1}h))( bliot(anEy. de:
F3C N ~\ 20
Bi s(di benzyl i di neacet one) pal | adium (2 ng, 0.0035mmol)

Exb@mpte22 di cycl ohexyl
N-[4-(7-Fluoro-3,4-dihydro-1H-isoquinolin-2-yl)-2-trifluoromethyl-phenyl]-3,3-
dimethylbutanamide |

Step A: N-(4-Bromo-2-trifluoromethyl-phenyl)-3,3-dimethyl-butanamide:

CF;
3,3-Dimethylbutanoyl chloride (617 mg, 0.64 mL, 4.6 mmol) was added to a

solution of 4-Bromo-2-trifluoromethyl-phenylamine (1.0 g, 4.16 mmol) in acetonitrile
(10 mL). The reaction mixture was stirred at room temperature overnight. Water was

added to the mixture and the precipitate formed collected to give the title compound as a

powder (1.1 g, 79% yield).

Step B: N-[4-(7-Fluoro-3.4-dihydro-/ H-isoquinolin-2-
phenyl]-3,3-dimethylbutanamide:

-2-trifluoromethyl-
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phosphanyl - bi phenyl - 2-yl ) - di net hyl am ne (3.3 nyg,
0. 0084 mmol ) were added to dry toluene (10 nlL purged

wowak/oangon) and stirred for 15 m nutes under BECTUR2007/018571

Pot assium 75 WD 2008/ 024398 PCT/ US2007/ 018571
tert-butoxide (197 ng, 1.75 nunol),
6-trifluoronethyl-1, 2,3, 4-tetrahydroi soqui nol i ne
hydrochl ori de salt (154 ng, 0.65 nmol) and

N- (4- br onp- 2- chl or o) - 3, 3 di net hyl but anam de (200 ng,
0.66 nmol) were then added and the reaction m xture
was stirred at 90 C gyernight. The reaction m xture
was then cooled to erature, 5 concentr at ed,
and purified by thi ayreL-Nhrosat o aphy

(di chl or onet hane: nmet hanol 5% 9 af|f or he title
conmpound as a solid. 'H NVR (DySO-NG, 00~ MHz) 6 1.03
(s, 9H), 2.19 (s, 2H), 2.99 (tcFd='8 Hz, 2H), 3.58

(" ’- %&@i@@%@lﬁ?&hﬁﬁﬁ@ﬁpiu@w%g%, Bg)gg ggth“])zaf%(zﬁ-g%glohexyl
pﬁ@sphﬁmﬂ-&nﬁ}ﬁdyl-ﬁ-yﬁ cﬁmeﬁu)ﬂﬁnmk (313, mg, RO0E4 Inmd) weR.alilded to dry

tON!qn&]( (5'2@ Rreed nﬁ aagcws AP stifted &y TiST.uAds gregn Bqtpssium
tew&iteﬁaklam ﬂ@eﬂyb nrdoel§- 7-Hiuwes-1 ), Pulteh@iyidiisdqindife A

- Br ono- 2-

'h}'quFl”delfl%ﬁ"r@ 22 B Q45 mmod) andii(fprromat2atiflHogemethyh)- 33-

dﬁ)éﬂylﬁma&ﬁﬁld’é (%@m@ 6%b %Qigtv?é?é’men%h% hﬁ@th@qyctiﬁm 'mixture was

was added to a solution of
stirregh at99- quwemlghtoil‘bmahwn piixtiyd was then ceoled ¢o rapnl @mperature,

{nt}atw aft S&I@ﬁ‘é& %Jbﬂ% la s'oo ol ?mm'o)ga S'r d{cﬂﬂﬁ'&ng e 100%) to

ure was stirr e overni
aﬁ’mlethemascadﬂem&asas”wdm xture and t he preci pi tate

po\}bgggD?’?_yfef t W 1395 & g?glg, JB?S IR Y0 852 8 H, 2H), 3. 60

(tN\V £48-HiZ - FH) 10146 (R, 241)dm>(d1r AH)H7.23 ¢ap BHY) 9. 17(8; MH).- 2-tri f
| uoronet hyl - 25 phenyl ]-3. 3-di net hyl but anam de: 76 WO
2008/ 024398 PCT/ US2007/ 018571

Example 23
3,3-D1methyl-N-[2-tr1ﬂuoromethyl-4-(7-tnﬂuoromethyl-3 s4-dihydro-1H-isoquinolin-
2-yl)-phenyl]-butanamide

Step A: N-(4-Bromo-2-trifluoromethyl-phenyl)-3,3-dimethylbutanamide:

pen s

CF3
3,3-Dimethy1butanoyl chloride (617 mg, 0.64 mL, 4.6 mmol) was added to a

solution of 4-Bromo-2-trifluoromethyl-phenylamine (1.0 g, 4.16 mmol) in acetonitrile
(10 mL). The reaction mixture was stirred at room temperature overnight. Water was
added to the mixture and the precipitate formed collected to give the title compound as a
powder (1.1 g, 79% yield).
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F\ NON CF3 H Bis(dibenzylidineacetone)palladi um
(2 mg, 0.0035mmol) and (2'-dicycl ohexyl
w@b@spkany| - bi phenyl - 2-yl ) - di met hyl am ne (3. 3 PgI/US2007/018571
0.0084 nmmol) were added to dry toluene (10 nL purged
with argon) and stirred for 15 m nutes under argon.
Potassium 5 tert-butoxide (197 ng, 1.75 mol),
7-Fluoro-1, 2, 3, 4-tetrahydroi soqui nol i ne hydrochl ori de
salt (122 ngy, 0.65 mml) and
N- ( 4- br ono- 2- trlfluoronethyl) 3, 3- dlnethylbutanan1de
(200 i d )
n1xt§ng : = i
_&mh&i@z%ﬁﬁéﬁﬂ-&ﬁ%@ﬂidw r oom t enper at ur e,
concentrated and purified by thin |ayer chronmatography
(di chl oronet hane 100% to 10 afford the title conpound
as a solid. / 6w 400 MHz) 8 1.02 (s, 9H)
2.18 (s, 2H), 2. Hz, 2H), 3.60 (t, J =8
Hz, 2H), 4.46 (s, Fd v , 07.23 (m 5H)
9. 17(s | H). Exanple 23 15
3, 3-Di nethyl N-[2-trifluorometh I-4§(7 trifl uoronethyl
-3, 4- di hydr o- 1H i soqui nol i n- 2-%F§ phenyl | - but anani de

St epB&(dlbe glldmeacetone)palladlum (2 mg, 0. 0035mmol) and (2'-dicyclohexyl
Bromp-2-trif uoronethyl ghenyl . 3-di met hyl buf an

plmwb@yl- Bthepyg-w)-dimgthytamine s 5; were added to dry
toﬁh:ln@ 16l ]?Jréemth% ) ahd sérr@d PHFQ's)m%Pes%G&d Bn. 6Pota&)sswm

sol utlon 0 Brono trlf uoronethzi phenyl a e (1
tery-buoxide (HH g h7ammeb 1- trllfll@romtl) 23 %@trarharécqwmmolme

i /
550288 ASHS5E8 b ABTBES S BIAR 5
difhathpdblutandrhide (20D ing, 9159emhbb were lbnc&dd}:baﬂtﬂﬂﬂs*e&ctioﬂﬁnixture was
%%%j%rggg ' 1\/6%; gt;ti I{eealﬁ @1 mZZturVé\Dwgsot%gé Q:géllgg §o room temperature,
c&xcantﬁtﬁﬁﬁxgtll/budﬁé&b% thllii layer ((ijm‘ﬁmg;dgraphy (Dichloromethane 100%) to
24-(7-trifluor t 4-di hydro-JH i sogui
atﬁgp(the ytlg, F?mﬁﬂggﬁ? ‘%l s°1'§ut anami de:

[

S

'H NMR (DMSO-ds, 400 MHz)  1.02 (s, 9H), 2. 18 (s, 2H), 3.01 (t, J 8 Hz, 2H), 3.62

(t, J= 8 Hz, 2H), 4.56 (s, 2H), 7.24 (m, 3H), 7.44 (d, J= 4 Hz, 1H), 7.52 (d, J= 4 Hz,
1H), 7.67 (s, 1H), 9.18 (s, 1H).

Example 24
N-[4-(6-Methoxy-3,4-dihydro-1H-isoquinolin-2-yl)-2,6-dimethyl-phenyl]-3,3-

dimethyl butanamide

Step A: N 4-Bromo-2.6

3,3-Dimethylbutanoyl chloride (3.37 g, 3.5 mL, 25 mmol) and triethylamine
(2.53g, 3.5 mL, 25 mmol) were added to a solution of 4-Bromo-2,6-dimethyl-
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/I F3C NI O/ N~—~~/\ CF3 H5
Bi s(di benzyl i di neacet one) pal | adi um (2 ng, 0.0035mmmol)

w@r@s(2439%li cycl ohexyl PCT/US2007/018571

phosphanyl - bi phenyl - 2-yl ) - di net hyl am ne (3.3 nyg,
0.0084 nmmol) were added to. dry toluene (10 niL purged
with argon) and stirred for 15 m nutes under argon.

Pot assium tert-butoxide (197 ng, 1.75 mol),
7-trifluoronethyl-1, 2,3, 4-tetrahydroi soqui noline
hydrochl ori de salt (154 ng, 0. 65 nmol ) and '

PR TR aeirRt D SS Scar Za T Theasestimy it stied a

réUihl tdrheritQncor @holitsX Wdter WasSaddet itd HRANBAuBAn&the precipitate formed
overnj ght. The reaction m xture was then cooled to
coligsied @ the ditle compgHp@ A3 2 REWder{{Aol0pVerel)- t hi n
| ayer chromat ography (Di chloronethane 100%9 to afford
the title conmpound as a solid. 'H NWR. (DNBC>d6 400
MHz) StepBoD-[4s(6-Migthoxy-314-dihydr -2- ethyl-

%ﬁ%::l]%% Eéﬁﬂlgl{taﬂ#}ldé Hz, 2H) 4.56 (s 2H) 7. 24 (m .

7. . J= .52 (d, J=4 Hz, H) ,
7.67 (s, | H), 9.'_’{'80 . Exan‘ple 24
N-[ 4- (6- Met hoxy- 3, 4- Hi inolin-2-yl)-2,6-d
i met hyl - phenyl ] -3, 3- 2 d| ta an1de Step A
N- ( 4- Br ono- 2, 6- dlnethyl phenyl -butanan1de

Br g ON H 25 3,3-Di wethylb tanpyl chl ori de (3 37

g’ gﬂ%e@@mﬁaét&n%ga rcii' I&ﬁ@%ﬂ 0 ($03(512nn§39 an(? (2™- d1cyclohexy1

pﬂo@h@ﬂjﬂ &r@l-ﬂ@lﬁﬂimetﬁﬁa%@@oﬁﬁﬁzé 9884 mmol) were added to dry

PCT/ US2007/ 018571 . phenyl am ne 5
tolpenedd Pk purged owﬁLargowd stigeti Bhl W\H?%urwgg aaopr Petgssium

t&t.bu{oszma(qwﬂpgr 78BmbD! 6 4nélﬁbb{y$1 2% eéuaw@&o@&%ﬂmhae

the mixture and the precipitate forned collected

- hydrpehlopide s3lt (134 ihenreg)) andsvidelropmp-2,6- dgmetmphenyl) -3,3-

d)fh&h%utanamﬂe (200 mg, 0.67 mmol) were then added and the reaction mixture was
stirred at 80 °C overni ght The reaction mixture was then cooled to room temperature,

concentrated, filtered through a pad of silica gel, and recrystallized from toluene to afford

~ the title compound as a solid.

- '"H NMR (DMSO-ds, 400 MHz) 5 1.05 (s, 9H), 2.10 (s, 6H), 2.14 (s, 2H), 2.87 (t, J= 8

Hz, 2H), 3.48 (t, J = 8 Hz, 2H), 3.72 (s, 3H), 4.26 (s, 2H), 6.68 (s, 2H), 6.79 (m, 2H),
7.14 (m, 1H), 8.85 (s, 1H).

‘ Example 25

N-[2, 6-D1methyl—4-(7-trlﬂuoromethyl-3 4- dlhydro-IH-lsoqumolm-Z-yl)-phenyl]-3,3-
dlmethyl butanamide

Step A: N-(4-Bromo-2.6-dimethyl-phenyl)-3.3-dimethylbutanamide:
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5 Step B

N-[ 4- (6- Met hoxy- 3. 4-di hydro-1Hi soqui nol i n-2-yl)-2,6-d
w0 p@Bi094398 phenyl | - 3, 3- di net hyl but anam de: MO PCT/UBE00%/018571

H Bi s(di benzyl i di neacet one) pal | adi um (2 nmg,

0. 0035mml ) and (2'-dicycl ohexyl

phosphanyl - bi phenyl - 2-yl ) - di net hyl am ne (3.3 nyg,

0.0084 nmol) were added to dry 10 toluene (10 niL

purged with argon) and stirred for 15 m nutes under

argon. Potassium tert-butoxide (197 ng, 1.75 mol),

6- met hoxy- 1, 2, 3, 4-t et rahydr oi soqui nol i ne hydrochl ori de

salt (134 ng, 0.67 nmol) an (o)

N- (4- br ono- 2, 6- di net hyphenyl , yﬂdLuE(hylbutananide

(200 nyg, 0.67 mml ) were thenjadged and the reaction

m xture was stirred at 80 C overnight. The reactio

m xt dPeDwpethyivutnepirhlerided 3 en3: 2mbe 2amunel) and tnethylamme (2.53
03351 Wth%ﬁ‘xgl) Vt/éxjetaﬂﬁ&ijtotﬂo%{% & &%u‘iﬁa? _dihfz ":Hhenylamme 5.0

and recrystallized fromtoluene to affor
n@@e@nstolq @0 mk). MhRr¢aoBOmigture p@s Mﬂz?d 3 rmoms

teg@, el o s webaaahd e s 4 thpreb st ormed

whs colbidied 16.g08 t(hs txtlEH))mpﬁuﬁQa:{ a‘rpo@&&r (7.46. 6,4 00% yieldy) ,
8.85 (s, 1 H). 20 Exanple 25
N-[2,6-Di nmethyl -4-(7-trifluoronethyl-3,4-dihydro-JHis
oqui Sedp B: R-[214-Dixhethyl-#-(2-tdfluckionritin!3. Hditeydesr/ Heis@quinolin-2-yl)-

St e

buta - phenyl ) - 3, 3-di net hyl but anam de
79 WO 2008/ 024398 PCT/ US2007/018571 Br ~ NO H
3, 3- Di net hyl but anoyl jde (3 37 g, 3.5 nm, 25
nmol ) and triethyl am m., 25 nmol)

. O3 .
~ were added to a se¢l @
4- brono- 2, 6- di net hyT - phenyl am\,\/ﬁ\k

Bis(dibenzylidineacetone)palladium (390 mg, 0.68 mmol) and (2'-dicyclohexyl

phosphanyl-biphenyl-2-yl)-dimethylamine (800 mg, 2.0 mmol) were added to dry toluene
(150 mL purged with argon) and stirred for 15 minutes under argon. Potassium tert;
butoxide (4.75 g, 42.3 mmol), 7-trifluoromethyl-1,2,3,4-tetrahydro-isoquinoline
hydrochloride salt (4.82 g, 20.3 mmol) and N-(4-Bromo-2,6-dimethyl-phenyl)-3,3-
dimethyl-butanamide (5 g, .1.6.8 mmol) were then added and the reaction mixture was |
stirred at 80 °C ovemight. The reaction mixture was theﬁ cooled to room temperature,
filtered through silica gel and recrystallized from toluene to afford the title compound as
a solid. (5.94 g, 85%). - .

'H NMR (DMSO-d;, 400 MHz) 3 1.06 (s, 9H), 2.11 (s, 6H), 2.18 (s, 2H), 2.89 (t, /=4
Hz, 2H), 3.54 (t, J = 4 Hz, 2H), 4.44 (s, 2H), 6.73 (s, 2H), 7.40 (d, J = 8 Hz, 1H), 7.51 (d,
J =8 Hz, 1H), 7.62 (s, 1H), 8.87 (s, 1H). ' ' '
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g, 25 mmol) in acetonitrile (30 nL). The reaction
m xture was stirred at room5 tenperature for 4 hours.
wOat08102480% added to the mixture, and the precipCT/E8M07/018571
that formed was collected to give the title conmpound
as a powder (7.46 g, 100%yield). Step B
N-(2.6-Dinethyl-4-(7-trifluoronethyl-3,4-di hydro-iHis
oqui nol i n-2yl)- phenyl] -3, 3-di net hyl - but anam de: 10
F3C N ( O H Bis(dibenzylidineacetone)palladi um (390
ng, 0.68 mnol) and (2'-dicycl ohexyl
phosphanyl bi phenyl - 2-yl)-di met hyl am ne (800 ng, 2.0
ExgpPle 2@r e added to dry toluene (150 nL purged with

. N3[49@M4-DIR¥Uret 1 HLiSshdiaslin-2- mnuh@&owdmea{menyu-s,s -dimethyl-

Potassiumtert 15 butoxide (4.75 g, 42.
butanamideor onet hyl - 1, 2, 3, 4-t et r ahydr o- |squ|noI|ne

hydrochl oride salt (4.82 g, 20.3 nmol) and

N- (4- Brono- 2, 6- di net hyl - phenyl ) - 3, 3-

di mﬁmnAbﬂimmzd&@gw wer e then added

and the reaction mxture was stirred at 80 C

overni ght. The reaction n1xture was then cooled to

roomtenperature, fi® s Athrough silica gel, and

recrystallized fromtol to afford the title

conpound as 20 a solid. .9Hg, 85% . 'H NMR

(DVBSO-d6, 400 MHz) 8 1.060(s, 9H), 2.11 (s, GFD 2 18

(s, 2H), 2.89 (t, J =4 Hz, 2H), 3.54 (t, J =

2 H) }%giﬂf&@at% 'é))gleglz Zﬁlil&@ of %h%%thgxé 8. fﬁgthylémgx}é ((I[B B, 9‘2 9 mmol)
un}l) mL2 18ethad] 2003 002K 39 8cdiCTHCIIOR 00T R 8B IwisEanmpine (3.75 mL,
TRS(me). FOeeastion misere s AR 19 o oEpiggy, The sabyent wes
rd'mydverl fumdpt fed Geest piesmt&add the u@limﬁesusp&tdea })rﬁf\l(l)_énlzr of 1IN NaOH

I N 0
i g iSRG AR B PR e OV BB IR Ao drymess
td diVe Beddish GudeiProfluct, which was recrystallized from hexane to give pure product
(14.3 g, 91%).

4-Bromo-2-methox '-6—meth 1-phenyl)-3.3-dimeth 'l butanamide:

Br
0o
O\

To a solution of 4-bromo-2-methoxy-6-methyl-aniline (2.2 g, 10mmol) and
triethylamine (1.5 g, 15 mmol) in anhydrous dichloromethane (50 mL) was added

dropwise tert-butylacetyl chloride (1.6g, 12mmol) with stirring at room temperature. The

Step B:

reaction mixture was stirred for 3 hours at room temperature, than the reaction mixture
was diluted with dichloromethane and washed with water and dried over anhydrous
sodium sulfate and evaporated to dryness under reduced pressure. The residue was
purified by silica gel column (ISCO, hexane/EtOAc, 0-40%, 40 min) to give a white solid
(2.8 g, 89%). '
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in 30 nL of nmethanol and 10 nL of acetic acid was
added dropwi se bromne (3.75 nL, 10 72.9 mol). The

WO e@s243p8 m xture was allowed to stand for ovePai/gk1007/018571
The sol vent was renoved under reduced pressure and the
resi due was suspended in 60 nL of IN NaCH and
extracted with ethyl acetate and dried over sodi um
sul fate and evaporated to dryness to give reddish
crude product, which was recrystallized from hexane to
give pure product (14.3 g, 91%. 15 Step B

= - 3

but a i x¥-|6-methy1-phenll]-

34«hﬁaﬁn&2maﬁhhm&x 6- nethyl anrlrne (2 2 g, 10mmol) and
20 triethylamne (1.5 g, 15 mmol) in anhydrous
di chl or onet hane (&0 ptr was added dropw se

tert-butyl acetyl oride (1.6g, 12nmmmol) with stirring
at room t enper at ure. The tiQﬁ xture was stirred
for 3 hours at roomtenpe he reaction

m xture was diluted with d chlﬁ)ro ne and washed

with water and dried over a(ﬁhydr_ous sodi um sul fat e
and evaporated to dryness under reduced pressure The

resi 2 ur
L
tubz, then (4-8&91@0-2%etﬁ6)<£6€iﬁétﬁ?14ﬂ%1yl3€3|’ B{cﬁiﬁeﬁl}l-ﬁﬁﬁﬁi’lﬁnde (188mg,
O ROl nd 19 A Jle 5o sRuinaline (6 2280 Tommath gy e ollowed
bl )ﬂbtaﬁiierﬁ)tbﬂt “butbxided (IIHtrﬂiy |0-93ﬂﬁ13l)§iﬁisdﬁberﬂyhdéﬂd dcetohleﬁal'thdxum (17
11 Tol u (6m) gassed Wi th n|troq .
-03nmmo Oa gfcymvgpﬂﬁé\?éphmoQ-(N N-dimeth am1no)b1phenyl (24 mg,
0.06 mmol). The reaction tube was sealed and reacted in microwave at 100 °C for 2
hours. The reaction mixture was purified by silica gel column (ISCO, hexane/EtOAc, O-
40%, 40 min) to gwe pure compound as a white solid. ‘
'"H-NMR (DMSO-ds, 400MHz): 5 8.64 (brs, 1H, exchangeable with D,0), 7.20 (m, 4H),
6.48 (s, 1H), 6.43 (s, 1H), 4.37 (s, 2H), 3.73 (s, 3H), 3.52 (t, J=6.0Hz, 2H), 2.92 (t,

- J=6.0Hz, 2H), 2.13 (s, 2H), 2.08 (S, 3H), 1.04 (s, 9H). MS: 367 (M+1).

Example 27
N-[2-Chloro-4-(3 4—d1hydro-IH-lsoqmnolm-2—yl)-6-tr1ﬂuoromethoxy—phenyl]-3,3—

dimethyl-butanamide

Step A: N-(4-Bromo-2-chloro-6-trifluoromethoxy-phenyl)-3.3-dimethyl-

Br Cl
O
e

butanamide:
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5 tube, then

(4- br onp- 2- met hoxy- 6- net hyl - phenyl ) - 3, 3-di net hyl - but an
wa@niod®243988ny, 0. 6muol ) and PCT/US2007/018571

1,2, 3,4-tetrahydroi soquinoline (96 ng, 0.72 nmol) was

added, followed by potassiumtert-butoxide (101 ny,

0. 9mmol ), bis(di benzyli dene acetone)pal |l adium (17 ng,

0.03 nmol ), and

2-di cycl ohexyphosphi no- 2- (N, N- di net hyl am no) bi phenyl

(24 ng, 0.06 nmol ). The reaction tube was seal ed and

reacted in mcrowave at 100 C for 2 10 hours, The

r eactPErsotom ff&-bremanznchioreg-thilugiqmethorgepnilis (i e, 10 mmol)
ald é@@ﬂymﬁmr{e/ﬁ P3GmmbH) ﬁQ&ﬁydél@usmleﬁloP&n&héﬁe (@u rneL) was added
ound as a ite solid. "H NVR (DVSO-d6, 400MHz.):
drspanmer(tmlgylavetyl chiarided femdi2emmol itz etirring ap goqryternperature.

Tﬁé’l}eagt}fh xt(nse wt;%_gtlrre% %—Iz (hﬁursu'h'ooré ie}%;t)érﬁmr@ I'ﬂan the féaction
mpkipre Vgaslgll(tgd v@qh)dxclﬂo:@ale(dgne ghgl wash@lwith wmﬂ)andl‘(@ledgﬁ/er

awﬁ-%%l&ﬁ%glru? %ﬁf%@ zl%;e\hapa fa‘eq ﬁdr%‘asﬁ |uﬂg %resguxt'e T'Pe residue ..

whsipurified by sificp gelnolims (Isccmmmtejmom a)qwmdeo #6n)Sbagive a white

A
s%d(gi%’ogr?t‘)y?)z-chloro 6-trifluoronethoxy-phenyl)-3,3-dim
et hyl - but anam de: Br cl O H 01 CF3 82 WO 2008/ 024398
PCT/gSZO@? 018_/7 .of
A-br : = o--- - TH-isnquinolin-2<y1 thoxy-

phetid])3. afimbkihyEdtadaaiiiete (1.5 g, 15 nmmol) in anhydrous
di chl oronet hane (50 nL) was added dropw se

tert-butylacetyl chloride (1.6 g, 12 mvol) with
stirring at roomtenperature. The reaction m xture
was stirred for rsyat. roomtenperature, than the
reaction 5 m xtu s _oil utedaonm th di chl or onet hane
and washed wi th water and anhydr ous sodi um
sul fate and evaporated to o s\upder reduced

- pressure. The residue was ur|Ff| ed by silica gel
col um (1SCO, hexane/ Et OAc, CR0% 40 nin) to give a
white

Synthesized according to example 26: lH-NMR (DMSO-d,;, 400MHz): 6 9.28
(brs, 1H, exchangeable with D,O), 7.20 (m, 4H), 7.10 (s, 1H), 6.89 (s, 1H), 4.45 (s, 2H),
3.57 (t, J=6.0Hz, 2H), 2.92 (t, J=6.0Hz, 2H), 2.18 (s, 2H), 1.04 (s, 9H). MS: 441 (M+1).

Example 28
N-[4-(3,4-Dihydro-IH-isoquinolin-2-yl)-2,6-diniethoxy—phenyl]-3,3-dimethyl-

butanamide

Step A:_5-Bromo-1.3-dimethoxy-2-nitro-benzene:

83



10

15

20

solid (3.6 g, 93%. 10 Step B:
N-[2-Chl oro-4- (3. 4-di hydro-1Hisoquinolin-2-yl)-6-trif

wo casoeBdhoxy- phenyll -3 , 3 -di nethyl but ananPdr/@S2087/018571

Cl o 01 HCF3 Synthesized according to exanple 26:
"H NVMR (DVSO d6, 400MHz): S 9.28 15 (brs, 1 H,
exchangeable with D20), 7.20 (m 4H), 7.10 (s, 1 H),
6.89 (s, 1 H, 4.45 (s, 2H), 3.57 (t, J=6.0CHz, 2H),
2.92 (t, J=6.0Hz, 2H), 2.18 (s, 2H), 1.04 (s, 9H). M=
441 (Mrl). Exanple 28

N-[4- (3, 4-Di hydro-| Hisoqui nolin-2-yl)-2, 6-di nethoxy-p
henyl ] -3, 3-di methyl - 20 butapam de Step A '

5- Bronp- 1. 3- di net hoxy- 0-benzene: 83 WO
2008/ 024398 PCT/ US2007/ Br | O- NO2 O~
1- Brono- 3, 5- di met hoxybenzene .9 g, 50 nmol) was

di ssolved in 100 nL of aRetic anhydri de -and cooled to

0 C. A cooled solution of 70% HNC3 (6.4 nL, 100 nmmol)

i N 20-Brbmbi3, s@hithorbundendig 0WRS, ﬂﬂdﬁm)dwmsiﬂvmd 1oo mL of
theresultlngmxture'v\/as 5 stirred for hour

acehia aplydrilergd ceoled to Botn Actagisdatolytion °ffr7é>% BNQ4 Q§n4 mL 100

“miRot) i B xW@%f a@&w ﬁﬂllyﬂﬂhé’ wa$ 8ad&ad &BFWsreQnattﬁ@fwultmg mixture was

stirri ng}é | ow solid was | tered and washed
stigred-ford thepr arﬁh‘@ %1 for 3dwuzs atireemrtemperature. Thegepetion pixture was

pRERRIAL G- »bxﬁwhh%aoﬂg Lm_ml gﬂi? thé éﬁq sawsfﬁﬁér%\%nd washed

0-30% 40 m give of pure' 5-brono-1, 3-
withrvetéroXhe solid asranmbe_tnlzeecrféwasscanety e‘rds sepasatieil By sili¢argeReolumn

(Igewgggﬁfe/%gg f? 6%70%?%1 5%2 ﬁé nr%§ﬁbr%m081 3

dl@lethoxy-Z-mtro-benzene as an yellow solid. H-NMR (DMSO-ds, 400MHz): 8 7.17 (s,
2H), 3.89 (s, 6H). |

Step B:_5-Bromo-1,3-dimethoxy-2-amino-benzene:
Br O
; NH,
'5-Bromo-1,3-dimethoxy-2-nitro-benzene (2.6 g, 10 mmol) was dissolved in 200
mL of methanol and 40 mL of water was added, followed by 2.5 g of Fe powder and 2.5
g of ammonium chloridé. The mixture was heated to reflux at 80 °C for 2 hours and the
cooled reaction mixture was filtered and washed with methanol. The filtrate was

evaporated under reduce pressure to give the crude product, which was used for next step

without further purification.

Step C: N-(4- i -3.3-dimethyl-butanamide:
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NH2 O-_ 5-Brono-1, 3-di net hoxy-2-nitro-benzene (2.6 g,
10 mmol ) was dissolved in 200 15 nlL of nethanol and

wdaoosi243h8 wat er was added, followed by 2.5 g oPCFHES2007/018571

powder and 2.5 g of ammoni um chloride. The m xture was
heated to reflux at 80 C for 2 hours and the cool ed
reaction mxture was filtered and washed with

nmet hanol. The filtrate was evaporated under reduce
pressure to give the crude product, which was used for
next step mﬁthout further purification 20 Step C

o TR BRSO hEdp SRS 05 4oy Dby toRaay drom sbove

aﬁ@txﬁtl’ﬁﬂ’irﬂﬁﬂe‘lll scg 15 hﬁnsn uﬂlenhydrous dichloromethane (50 mL) was added
5-bronp- y- 2- am no- benzene from above and

WW&%W’&?H‘Y\‘@CEWI shlgndqsl ﬁﬁol% mgol) Wi $tigaRg at room temperature.
THE féalzesxomthwa{ éﬁrea%r %éued@l 85bm HrRpMhSfe. h%ﬁ tllikurte)(étlon

acetyl chloride (1.6 g, 12 mmol) with stirring at room

mmwea dituged wmheiwlé@r@me@wnm washed witdswater.rdried orvsr arthydrous

R ot AR o RORR s T bk RA R, Pl Soas

pldﬁﬁ@ljbx)sib'ca aclropdimm ﬁSCQ) dmeumeﬂrmpm @-4Q%d4(bnmpap Zivech white solid

pu Sk Wgsgyﬁis%? S 9P % géBT(%P?éx an e?‘é}a&ea%le with D;0),

6(874§1%H)4@7m(91)6H)02g|1\(e, m)ymone(ssm)d (3.0 g, 91 %.
"H NVR (DMBO-d6, 400MHz): S 8.69 (brs, 1 H,.

exchangeab

2. 11§°3’6

dﬁhétﬂyl(&tﬂraa,hydro IH i sogw nol i n- 2- yI) 2, 6-di net hoxy p
henyl ] - 3, 3- di net hyl - butananlde NbH ~NYj  I~JN Ow

Toluene (6 mL) was degassed with nitrogen for 15 min in a 10 mL of microwave
tube, then N-(4-bromo-2,6-dimethexy phenyl)-3,3-dimethyl butanamide (200 mg, 0.6
mmol) and 1,2,3,4—tetrahydfoisoquinoline (96 mg, 0.72 mmol) waé added, followed by
potassium zerz-butoxide (101 mg, 0.9 mmol), bis(dibenzylidene acetone)palladium (17
mg, 0.03 mmol), and 2-dicyclohexyphosphino-2-(N,N-dimethylamino)biphenyl (24 mg,

- 0.06 mmol). The reaction tube was sealed and reacted in microwave at 100 °C for 2

hours. The reaction mixture was purified by silica gel column (ISCO, hexane/EtOAc, 0- -
40%, 40 min) to give pure compound as a white solid. '"H-NMR (DMSO-ds, 400MHz): &

8.36 (brs, 1H, exchangeable with D,0), 7.20 (m, 4H), 6.25 (s, 2H), 4.41 (s, 2H), 3.72 (s,

6H), 3.55 (t, J=6.0Hz, 2H), 2.95 (t, J=6.0Hz, 2H), 2.07 (s, 2H), 1.03 (s, 9H). MS: 383
(M+1). |
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Toluene (6 nmL) was degassed with nitrogen for 15 mn
ina 10 nL of mcrowave 15 tube, then
wWOR(4/0D1388D- 2, 6- di met hoxy phenyl) - 3, 3- di net hyl PCT/US2007/018571
but anam de (200 ng, 0.6 nmmol) and
1,2, 3,4-tetrahydroi soquinoline (96 ng, 0.72 mol) was
added, followed by potassiumtert-butoxide (101 ny,
0.9 muol ), bis(dibenzylidene acetone)pall adium (17
ng, 0.03 nmol), and
2- dicyclohexyphosphino-2-(N,N-dinethylanino)biphenyl
% 0.06 mmol ). The reaction tube was seal ed and
@QB in mcrowave at 100 C for 2 20 hours. The
Nn[eaﬁcDixﬁathryi-xt(mtexmaﬁonutﬂﬂiseddbw&buﬂzaso@alinaﬁi-mm)-phenyl]-m-
(I SCO hexane/EtCﬁc 0- 40% 40 mn)-to give pure

dimgthylthiobmtanamide o 5ol i d. ' H NVR (DVBO-d6, 400MHz): S
8. 36 (brs | H exchangeable with D20), 7.20 (m 4H),
6.25 (s, 3 72 (s 6H)

J=6. 8ap A 2 rogr thybmb 3.3-dimef

1.03 (s, 9H). MS. 383

PCT/ US2007/ 018571 Exanpl e ] o
N-[2,6-Dinethyl-4-(6-triflu [ > -dlhydroIH-is
‘oqui nol i n-2-yl } phenyl ] -3, 3- d rrechyI -t hi obut anami de 5

St ep
sty ehlordh G137 £ 35 R AR Bk e epine
(2 53g38 5GmN, 2}mnaq1)3mrmmmg Itd»utsalmuyh oﬁMBmmzbez 6311&3&13'1-

pm}a}m% ESB 0 gng%%{m?(glsj in gc (S)meS gécnon mix e%vSas stirred at

ro@aneﬁﬁ%ra@mlﬁ -foit «mgbiil)sl) Wapéievasl aﬂHbdl&) the ntix@re 2id fﬁ%qirécxpiﬂaate formed
nitri mL e reac tirre
eQlfectedo ety e GiI8 cPEbapd fi Pavadrende & WPG el hides

to the mxture and the precipitate forned collected

to give the title conipound as a povvder 87 46 9 100%
yi el dtep Bt Ny26-Dimethyl-4-(6-triflucromethyl-3.4 H-isoquinolin-2-yl)-

pR¥nd - ﬁ3@irﬂ&hgﬂﬁutﬂm(rﬁld%“ fluoronet hyl -3, 4-di hydro-1His
oqur nol'T n- Z- enyl | - 3, 3-di net hyl - but anam de: 15
F3C
N(;( Xk
N
H

Bis(dibenzylidineacetone)palladium (390 mg, 0.68 mmol) and (2’-

FsC

dicyclohexylphosphanyl-biphenyl-2-yl)-dimethylamine (800 mg, 2.0 mmol) were added
to dry toluene (150 mL purged with argon) and stirred for 15 minutes under argon.

Potassium fert-butoxide.(4.75 mg, 42.3 mmol), 6-Trifluoromethyl-1,2,3 4-tetrahydro-

~ isoquinoline hydrochloride salt (4.82 g, 20.3 mmol) and N-(4-Bromo-2,6-dimethyl-

phenyl)-3,3-dimethyl-butyramide (5 g, 16.8 mmol) were then added and the reaction
mixture was stirred at 80 °C over night. The reaction mixture was then cooled to room
temperature and recrystallized from toluene to afford the title compound as a solid. (5.55
g, 79%).
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N u H Bis(di benzylidi neacetone)pal | adi um (390 ng,
0.68 mmol) and (2'-

walr@gobosbexyl phosphanyl - bi phenyl - 2-yl') - di met hyPEmUsm®07/018571

(800 ng, 2.0 nmmol) were added to dry toluene (150 niL
purged with argon) and stirred for 15 m nutes under
argon. 20 Potassiumtert-butoxide.(4.75 ng, 42.3
mol ), 6-Trifluoronethyl-1,2, 3, 4-tetrahydro-

i soqui nol i ne hydrochloride salt (4.82 g, 20.3.mmol)
and N—(4-BronD 2, 6- dinethyl-

henyl ) -3 |neth ramde (5 g, 16.8 mmol) were |
B, s Outer YO S 1 DBRE, S 000D 3B PAIE 5Bt /= 5.0
HE, m)%ra ﬁ i = 6'6”'ﬂz 25!?074'40% Ry, 1A (‘é’aﬁ{} hers @09l tI‘H) 7.52
room erature an recrystalllzed romtol Uene 't
(raﬂlé}éifﬂ » tH)-| e conpound as a solid. (5. 55 25 g,

9% 86 WD 2008/ 024398 PCT/ US2007/018571 'H NWR

%_ﬁﬁc . eth 302 d{h?vdrcﬁ H}xf‘-lggq_\i]iﬁo1m-2-vl)-

-dighethg]- ride:71 s, 745(d = 8.0,
1 FD 7.52 (m 2 8 87 S, 5 Step C
N-[ 2, 6- Di net hyl - Iuoronethyl 3,4-di hydro-1H1is

~oqui nol i n-2-yl) - phe lg t hi obut anami de: -
FSC NN H To a solutlon /u\{ASE '
of N-[2,6-Dimethyl -4-(6-trifluor Myl ~di hydro-IH -

i soqui nol i n-2-yl)-phenyl] -3, 3- dlnet%yl but yram de (200
ng, Crofh&ommin)oﬂNL[i@-mhfelmﬁmgtmr&xﬁ&hﬂz ABRydd el

Lawesson' s reagen and the

ispgwiaelinnd-yh-phenydl- %»ésdlmemn? batya@mrd@r(ﬂﬁ g 0-48Hmmph)dn

dithir&EtRarktA3 0 ThIS VW AOIdeH 1 hR eSRA reh SR ¢ & iﬁﬁeo 48 hmol) and the
concentrate. Purification by preparative t layer

respiQmEidyreayep stirred ag efxoier 2hahee mopguge wisther eqplpch@ room

S o A A

(dicljoromethane 100%) afforded the desired compound as a solid.

"'"H NMR (DMSO-d;, 400 MHz) & 1.12 (s, 9H), 2.11 (s, 6H), 2.73 (s, 2H), 3.0 (t, J= 5.0

Hz, 2H), 3.57 (t, J = 4.0 Hz, 2H), 4.46 (s, 2H), 6.75 (s, 2H), 7.47 (d, J = 8.0, 1H), 7.56
(m, 2H), 10.7 (s, 1H). '

Example 29
[2,6-Dimethyl-4- (6-tnﬂuoromethyl—3 4-dlhydro—IH-lsoqumolm-2-yl)—phenyl]-

carbamic acid ethyl ester:

Step A: (4-Bromo-2,6-dimethyl-phenyl)-carbamic acid ethyl ester:

Br o
| ﬁJLO/\

Ethyl chloroformate (0.55g, 0.48 mL, 5 mmol) was added to a solution of 4-
bromo-2,6-dimethyl-phenylamine (1.0 g, 5 mmol) in acetonitrile (20 mL). The reaction
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15 Hz, 2H), 3.57 (t, J = 4.0 Hz, 2H), 4.46 (s, 2H)

6.75 (s, 2H), 7.47 (d, J =8.0, 1 H, 7.56 (m 2H)
waeod/ngs98 1 H). Exanpl e 29 PCT/US2007/018571
[2,6-Dinethyl-4-(6-trifluoronethyl-3,4-di hydro-1Hisoq

ui nolin-2-yl)-phenyll- 20 carbam c acid ethyl ester:

Step A: (4-Brono-2, 6-di net hyl -phenyl)-carbam c acid
ethyl ester: Br OH Ethyl chloroformate (0.55g, O0.48
m., 5 mol) was added to a solution of 4 25

Br ono- 2, 6- di net hyl - phenylanine (1.0 g, 5mol) in

acetonltrjle tion 08102439
MEETR JBR0H fésﬂux %Hg Bours, S t%rtquraéide(\ﬁg vz*@fwwrﬁafl the

rkélph%rfsmymﬁrecva&o ehrtatle tifle chpBhed w@p@wdert(h B2 g, 97% yield).
precipitate fornmed collected to give the title

conpound as a pomder (1.32 g, 97%yield). Step B
2 :

[ 2, 65fiB #ﬂén‘} . -H)i'; lin-2-yl)-
H i sogui nor i n- & 5t qumo in-2-yl)

y yl
Bbﬁﬂﬂﬂ@ﬂgmmggg&sﬁuﬂﬂmms(d|benzyl|d|neacetone)pallad|um
(17 nyg, 0.03 nmmol ) and (2'-
di cycl ohexyl phosphanyl - bi phenyl - 2-yl ) - di net hyl am ne
(35 mg, 0.09 nmol F%eee~adtted 10 to dry toluene (5 nL
purged with argon) a i rred for 15 m nutes under
argon. Potassiumtert-butoxi 6 , 1.48 mol),.
6-Trifluoromethyl-1,2,3,4-tetr h§oqy|nollne
hydrochloride salt (176 ny, 0.74 mwl) "and :

ot PRBBE B InSsos SR IBR e A1 e 0 Jadeiol fad s
dfc9él§hé)@ﬁphd§bﬁédy|l-©1p‘l@ﬁy1$2Jy[)t(ﬁiiheﬂ{ 1§Qm@ (99 &) 0PX mmbPwere added

reaction nm xture was then cooled to room 15

to dryelugne tSemlinurgsdewith prasny And ptiredifog d b minytep ynder asgon.
POMsREARRE - ButosGad (1'6@ xﬁgﬂyne&s mﬁtmp %Bhfgg-{i@%méﬂ{y@% 399 kahydro-

to give the desired npound as a

isp@uBolinghydrochlogigy saa; (1 7@ g, 0,74mmip] pandA4-Bidmo-2,61dimethyl-
pﬁéﬂ&l)-é{rgaxﬁtc acti etﬁylA'ester (200 mg, 0.74 mmol) were then added and the reaction

mixture was stirred at 80 °C overnight. The reaction mixture was then cooled to room

temperature filtered through silica gel and purified by preparative thin layer
chromatography (DCM 100%) to give the desired compound as a solid.

'H NMR (DMSO-dj, 400 MHz) & 1.23 (t, /= 7.2 Hz, 3H), 2.12 (s, 6H), 3.0 (t, J = 6.4
Hz, 2H), 3.52 (t, /= 6.3 Hz, 2H), 4.08 (q, J = 13.6, 8.3 Hz, 2H), 4.42 (s, 2H) 6.73 (s, 2H),
7.46 (d, J= 7.4, 1H), 7.54 (m, 2H), 8.32 (s, 1H). |

Biological Results -

Compounds of this invention formula were evaluated for activity toward

~ potassium channels in a cell-based Rb* efflux assay This cellular bioassay is believed to

faithfully represent the M current channel activities identified with KCNQ2/3
heteromultimers. The most active compounds of this invention have ECsgs in the single-
digit nM range, which represents a 40- to 400-fold improvement over retigabine.

Additionally, antiseizure activity in vivo was evaluated in a mouse maximal electroshock
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Hz, 2H), 3.52 (t, J= 6.3 Hz, 2H), 4.08 (g, J= 13.6,

8.3 Hz, 2H), 4.42 (s, 2H) 6.73 (s, 2H), 7.46 (d, J=
wQ@2008/02488 7.54 (m 2H), 8.32 (s, 1H). 20 Bi ol pQi/U&§1007/018571

Resul ts Compounds of this invention fornmula were

eval uated for activity toward potassiumchannels in a

cell -based Rb+ efflux assay This cellular bioassay is

believed to 25 faithfully represent the M current

channel activities identified wth KCNQ2/3

heteronul ti mers. The nost active conpounds of this

nvent j ha the s di gi nM ran
SRS M) AT BT it e Heh e et ool meurocognitive
niodéd igfairhent médeli t i onal 'y, antiseizure activity in
vivo was evaluated in a nouse maxi nal el ectroshock 88
WO 2008/ 024398 PCT/ US2007/ 018571 sei zure (MES) nodel ,
surotoxicities were determined froma rotorod

RubidiaaPEMdL T8t MOt or inpairnment nodel. Methods: 5
Rubi di um Ef fl ux Test PC-12 cells were grown at 37 C

and BG4 2cgllsi werpigrawrap3 Vi@ iandrd % P Hia MEM/GB Y iM¢dium
I
PSSR MBSO s K AL e
ofibadsbad € Ay subplarfented with V0 46 hewse serung SrﬂVIfetgl bhdne segum, 2 mM
t . .
gI]uQ rﬁgxélr{/& aqoognﬁl‘#em 1ﬁ1’aniT(g (ﬂ(g @I/rhlijfe g%ega rBe 8¥| PVCEC eliqlayed in poly-D-

lysitlet coacedriiGewelh Icam eulna'e maicrbplated at aodenéiby Gﬂm oed bﬂlsméll and

afennabed ¥ 300305 MOk 130 0t las F o5 measSohe Taom was

aépirateic hhdtherieRs V\ﬁﬁ&?dsi@ﬂ%cmdﬁa %2 2nlrlrh wiabh wcﬁgf (stnﬁMrHEPEs
HEPES, -7. 4, I
PREP RO o At b Meele O Nath-BOwh e Coeirda The SRis were
tHéndodted With 0.03A KY" BHEAIHE buffepERasBWURE pRIsY4 MM RBYL,, 5 mM
RbCl12, 5. .mM 15 gl ucosﬁ%}band i ncubated at 37 C for 2 h.

o) fad incubpted AP & GdPrckhy Atiashecticallsvesse apickly washed three times
v}?mfﬁu?fer (éﬂﬁ%%ﬁ@a‘aﬂ% B{:‘iﬂ&g bRUEdRLiningY 4 ﬁﬁﬁtléq:ﬂh&%%@of"r{bcn to

I nst ead of renove extracel
fqmﬁm’tﬁxaﬁwlbﬂﬁrdib ohm’g’dtalﬂéy \f@lbiwmg tize whshop 2 ml of depolarization

bgﬁ?‘:htl\ﬁgﬁ b us ?SJHW WaS ) dgﬁ(a.xt e C%qd)ed to the cells

or wt nmpoun
topartivetztedflet bf pp@assiurp aoraslwnnelsi Aﬁer:imanlmiost forAl @ erin at room

tenﬂ)eygﬁlltel 8\% }%m Qm{n Wis ggre{'u?ly removed and collected. Cells were lysed by
the addition of 0.2 ml of lysis buffer (depolarization buffer plus 0.1 % Triton X-100) and

the cell lysates were also collected. If collected samples were not immediately analyzed

for Rb" contents by atomic absorption spectroscopy (see below), they were stored at 4 °C
without any negative effects on subsequent Rb" analysis.

The concentrations of Rb" in the supernatants (Rb"s,,) and the cell lysates
(Rb*l_ys) were quantified using an ICR8000 flame atomic absorption spectrometer '
(Aurora Biomed Inc.,.Vancoulver,-B.C.) under conditions defined by the manufacturer.
Samples 0.05 ml in volume were processed automatically from microtiter plates by
dilution with an equal volume of Rb* sample analysis buffer and injection into an air—
acetylene flame. The amount of Rb" in the sample was measured by absorption at 780 nm
using a hollow cathode lamp as light source and a PMT detector. A calibration curve
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20 tenperature, the supernatant was carefully renoved

and collected. Cells were lysed by the addition of
wO2@81024308 | ysis buffer (depolarization bufferp@i/us2007/418571

% Triton X-100) and the cell lysates were also

collected. If collected sanples were not immedi ately

anal yzed for Rb+ contents by atom c absorption

spectroscopy (see below), they were stored at 4 C

wi t hout any negative effects on subsequent Rb+

anal ysis. 25 The concentrations of Rb+ in the

supernat ants (Rb+s" p). and the cell sates (Rb+Lys
CQpSFIBE tritnes Petmgds RS Hhsampke oy sis h era¥ gngeaerated with each set
of ISRLPIIYSRERY! BRART) Wabldefihén By omed | nc.

ncouver, g’% under “condi ti.ons” def i ned by t he
manuf act ur er. bsud. @b s +iRb uel] F00Ls.

wgl ﬁgﬁe g tﬂ%%ﬁﬂ&tlh r\ésJ cgﬁ% f)%%{_ﬁf 12121 r{qg})ﬁhgi‘tl buffer Fb is the

ofi w1 an ‘equ e ana
efifluk fie baseh tuffer, end Fors thcneﬂﬂuarin dbpolaﬂzamatm%nenﬁllanethe efflux in

thf BesBit §h coRtponag in feoliizfigR bErdr i8Rk S &1 spmngund

concgitratfomrea€ionshdp a/aEMBMét@ eilollilateﬁarcﬁd?5gb¢|‘aaid, anompbm&l s

R oR g ARG st g dr T A7 WP

generated with each set of plates. The percent Rb+

' n/ﬁi‘xﬁ.lnum(e%}romldsaé&mctmsfand hRatsToxicity RlRs&UP +

Rb+Lys)] X 100 % where the F,,, is the efflux in the
MESTestcce of conpound in depol arization buffer, Fbis

the 5 efflux in basal buffer, and F. is the efflux in
depoiThe MES testingpifotedo] lsiméed:En bﬁ)cbﬂﬁree%ﬁthbhshied at lhbeJatlonal

: f d d t buf f.
LB R ol BT ang SHEER T iy SR OB B jgonvulsant
S¥eénifp mdgdmt(gswhcwk alrﬁv&@uﬁsmtmte M. SOW&&Hh@adS JH,

concentration for Rb+ efflu The
WS RS- Stabler o, BuPstbori gL ant WAPEd £ 2002 Higeral Principles:

DiRb¥éty@nfl MElinftad Dé@él%ﬁmgﬂ)@f%&kp-ﬁeﬁﬁéDrd\égS’ ihShltieptiéptic Drugs,

t|§/ES testing protocol is based on procedures

Editiom, Bdddleny, eheRpiktYattean, Bih3vieldmre, asd BidlerencagPhildelphia,
ﬁe\fVﬁ i3md &Sw i j Fhé gﬂg&ﬁ%é fégt E{'ldtemﬁ%atxon and

tl COI’]VU sant creeni n rogram ( '
Chmqtmzyinpy of thelin afv o apttiicoryulsanSacti wiyoefrreadrompokings that have been

e S Pod I Tl ) BRBGRED Vo

Preclinical Devel opment of Antiepileptic Drugs, " in
~ Ant | &dnltepale €FpF alpino miel(18@5tg, Sibarlgs River baporatagies) are

)&?k%’lv%zflgﬁpﬁr iPhouse\RES stiln 8P gorﬁponﬁ%rs Ulfaft Sprague-Dawley albino
rats (1( 00-125 g, Charles River Laboratories) are also used to test anticonvulsant
compounds. Variability of test outcomes is reduced by using animals of the same sex,
age, and weight. Animals are pexmitfed to rest and recover from transit for at least 48 hr
prior to experimentation. Animals are used for AED testing only once. In bsome '
instances, the animals may be anesthetized prior to blood collection and/or whole brain
extraction for pharmacokinetic assay. All animals are maintained and handled as

outlined in standard animal care guidelines.
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Li ppi ncott WIllianms & WIkins.), The goal of the test
rapid identification and characterization of the in
W@ 2008/024398 convul sant activity of any conpoundsPCyas2007/018571
have been 20 shown active in PC-12 cellul ar based Rb+
ef fl ux assay. Adult male CF1 albino mce (18-25 g,
Charl es River Laboratories) are exclusively used for
i n-house MES screen of conpounds. Ml e Sprague-Dawl ey
al bino rats (100-125g, Charles River Laboratories)
are also used to test anticonvul sant conpounds
Var i b|||t¥ of test outcones is reduced o
ani e i CoT R AT PRSP ARSI 0.5%

m%flﬁll BANIbdel Bfbrhd) CRHMOSLD, r\ﬁg&\é&{/ 4D0@BP bf m)tm Werdfegardless
| east 48 hr prior to. experinentation. Animals are

of sodybikityy DaFpowden mmﬂy aggripisially greymdevith p glass cedin a test tube in
S A oﬁl tﬂg%lf o aﬁg{? &f %@&E éq)qstg rahgrt Ll%ajg ngglg any large chunks.

rarn- extraction
Afiensevecd Immetles of gnadiyg, thé volmmenafithe suspensiomisanoredsedntd the final

cQIRPeTonesivgh Tl SpaRiOhEeReHr bt 64 Biswnson sppicator model
35 meme»«pabr bathtasroone &mpegatarenfoo Uf diinates Gompadurdiswpensions are
ﬁigggen3|%§s in 0.5% net hyl eIIqu ﬁé? t # . .
yortgxed prior {9 ant P0Gt "2%’6}6 ‘? Fsdsed o initially
“sdibifige tdthpuinds ikial VOHR esGRTREC WSS s%hﬁxdnrlb hidéd ﬁé the 0.5%
grognd with a glass rod in a test tube in severa

mgthypee B%loweqphwoneg} Prderotoesreate m%%ﬁéenaarﬁdgwmafeé compound
s&?&iﬂfolﬁovﬂeml E&E&ﬁtrmh@d\fst?%%eﬂr?ﬁxﬂbmmm fi§ apparent

grinding, the volunme of the suspension is increase

toxirityps nepreproteetiecaffactsdnioyn ushad rotaged and MES destss sMgthyl s
célmms@%ﬁﬁ%d{ﬂd%%o%e%QOgﬁp @ggﬁ?gﬁ?%s’épfg&jﬁk mn?hgaégtoneally

In a water

(i@ortp awine os axably(piodrte ratrdesinigur t her vortexed prior to
ani mal dosing. In sone of the cases, DMSO is used to
i ni t [mtially the@nirbals uazeewel@hprbwuth@nuqlpmid scule| andeberomdrked. Data

ﬁ“}ﬁ £He§tssa9+ g%ﬂe%}eél ?orae%(d. go&?o&rﬂ? as(s) % 1t0 I\H‘%‘é r<])¥ rat% are dosed

0ose SO In or (0] Crea nDre even a
with&tlse copeyEt saspensiomat 01 m[t@@ti’m]dtymlgﬂih'@hé ty‘;ﬂd:al injection

oncentration of 75% an ano
Vel AR TS bORy B PUTIS0 1 P ok COMROBREA 1rEpied B by to mice
udifgabsoeba rg@dg@ﬂ&dl@ﬁeﬁ&ﬁﬁ? od\/aiehaécos@ﬁbf ﬁhlecgﬁ@!el;?&@@ Rats are p.o.

conmpound suspensions are i entlca ly prepared fo
dessed uginga fexillgifegding tubg, typicallystaging aterosmgpupg des*9 of ymeg/kg.
rat dogbdiat EletrloBbdviddily Sﬁﬁ‘l@lla@&‘ (’E@Acﬁel ao6, Wﬁhﬂ%i\fﬂ-lt‘t@esh Snow

.an electronic scale and then mar recordi ng

Canyon Glinievipsn Bl dewsed dor Mithtesténg @ﬁ%fﬁs@mgtcurrent (50 mA
fd}Arfﬁ‘ée,olrSOrxﬁ}\SfoﬂaQs)qQ 38fVered for 0.2 seconds through comeal electrodes to the

mice. A drop‘ of 0.5% tetracaine (Sigma, Cat. # T-7508) solution is placed on the eye
prior to current delivery. The electrodes are subsequently placed gently onto the eyes of
the animal and the electrical shock is initiated by triggering through a foot-pedal
activator. The animals are restrained by hand and gently released as the shock is
delivered and the seizure commences. Animals are monitored for hind limb tonic
extension as the end point for this test. Current delivery is recorded as a measure of

overall seizure-induction potential. Electrical current delivery can vary from
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wi th the conpound suspension at 0.01 nlJg of body
wei ght. The typical injection volune range is between
wad@sads9s for mce. Conmpounds are dosed by i.PCT/U82007/018571

mce wusing a-25 or 22 gauge needl e, depending on the

viscosity of the suspension. Rats are p.o. 20 dosed

using a flexible feeding tube, typically starting at a

compound dose of 5 ng/kg. A Rodent El ectroconvul sive

Stinul ator (Mbdel 200, Ham t- Darvin-Freesh, Snow

Canyon Adinic, lvins, UT) is used for MES testing. A
alternatlng curren for mce; 150 mA for

aﬂpé?’él}n%tey d8rvefdmieg or 8021 69 sk depsRdjRE o8 impgdance in the

affihRAf b P§etit} 6f thB RurrBhtCliverydi @ RofEctbiadénicat bR trodes on the
(S ma, Cat. # T-7508) solution is placed on the eye

 Seirures will be swacegnfully indpcedrincontrek animalsthequghoit this current
ra%g@&ﬁqﬂ@ d&a{%a& RCeHsideRh Iaxomtea if e hﬁy@ﬁme£ f 1%43%ecome fully
ani mal an e electrical shock is initiate
e)ttcmcyageit i180° with thegblase 6fbe bpéyLaLaclacf llonuiemtensiﬁmesuggests that the

niml s gre restrained b d and nt rel eased
tef o Tapennd g b iRy BCpread PSR R SRk e e Ao sue.
ARhbugt enicessayih inticgdhé pits dvepde-serebnddofor Seizde tidition potential

as th oint for this. test ent delive
uing Wﬁ%ﬁgg’é Pﬁ%ratelﬁoer’&fmééoweea rhes%#%wsnﬁ M%éﬁt of} success
radO6£IL-100% Hak 86 détéimified fo? ke FAE béi¥@re)indidifiod Polentiald Rats that fail
91 WD 2008/ 024398 PCT/ US2007/ 018571 . approxi mat el y
toxdrvstopipniciglondy seipurghdurine the pre-geresning et pgecfor drug testing.

i npedance in the animal and guality of the current

del i ¥8F§ cpmpounddesting tupedenrehetiget Wfbe%#re anifighe perfprmed using
0lshe, 2,40BRAAD4 holhfdifts \é\‘y*)fcaﬁ? uSitg qegﬁwb ¥ 25 ?ﬁ’g)ﬁ dode) The

control ani mal s t hroughodt this curr range. on|c
d@mns«# tmerte-peak sfgetriz useshfor furthey titmtiomef & corppundds potency

) QBB B8 930S Bl el i
bethgnouseapd tatdnorels. Foetitratiard, 8 laninsgls awdised pemtangemtration and dose
(n%lrélrgnpg & ctehg‘gtx Ld'%g is veanreg &.Iélaisg ?ugg%%sgélf%)%gls’l guzrﬂ/e? gz%: 56 36tadhed.
Prdbmhmlysrs (yAxSlPenethadi) onmnﬂgmdaheegb&‘sloﬁéumalyprslmGtaph Pad

(PR AE To S ARt Y AHET B L S THAtE R By VAIE B the test

. céiftpautide |nduct|on potential. Rats that fail 10 to

devel op tonic/clonic seizures during the pre-screening

are not used for drug testing.. For a conpound
Rbﬁﬁbhm%gﬂirﬁéto peak effect studies are initially

perfarmed using 4, 8 and 24 hr tinge

poi nfgor %q/MEéathylsu §‘P‘H§°‘5‘ds‘?9$§‘li gice gfe somitinized forghpgrmal
ndif#6lo Su5h\&firleld &bpﬁﬂﬁalﬁﬁérﬁ% d ﬁowﬁﬂqﬂl% 66 rpm) rotarod

furt titration of a conpound' s potency
amseu%(Mad@ﬂéé $ories 8pﬂa”tcebtf§ Sgpvses WonidkndHillsoGA). The inability

ofth fifolubd ©Ahainbiy GEHarafdeZH @113 rbfdrod over a period of one minute (three falls

= failure) signifies motor impairment and hence acute toxicity. These measurements are
"done at the same time points as the MES assay. Untreated normal mice are able to

maintain balance on the rotarod for at least one minute without falling. Median toxicity of V

a compound (TDso, the dose of a drug that results in motor impairment in 50% of

animals) is determined.
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15 both nouse and rat nodels. For titrations, 8
animal s are used per concentration and dose (normal 5
w@omsen3p@mt i ons) is varied until a full dose rPEpUAEE7/018571
curve can be obtained. Probit analysis (ASP net hod)
or non-linear regression analysis on G aph Pad
(constraining the | ower dose/effect value) is used to
cal cul ate an ED50 value for the test conpound. 20
Rotarod Test Prior to MES testing, conpound dosed mice
are scrutinized for abnormal neurologic status as
def |l‘nel§[,g¥s nmotor inpairnent on a slowy turning (6
c“ﬁ bd apparatus (Model 755, Series 8, .11 TC

Li f e B2€dre MES test\wofipaifld tetks ratde. visaBlyiobadiivkd Fot adbte toxicity
f nmouse . to intajn its bal ance on the rotarod over
g}!iaear%metﬁ Mefotwtq intheapsnfisld test Hefe; yafsare gently placed into

1@&5@1&%&1@;@&@%6@@%&&&@ 36 (iof cotsidtenttvoit fdxwty including
hese neasurenents are done at the sanme tine point$

atgyia; frembling, hypagctivifyt(inchiding faureio seek hearalsadiypersensitivity, lack

Bl aldhy BRARRGTAaCk 5T {000l Bl oBbn AT YRR if theas

e:(lﬁmt,wq oremdresef thésezabdompl behaviers syt are isconed @y toxic.

i npai rment in 50% of 30 animals) is deternmined. 92 WO
2008/ 024398 PCT/ US2007/ 018571 (Qpen Field Test Before
MES test, conpound treated rats are visually observed
‘for acute toxicity signs for approximtely one mnute
in the open field test. Here, rats are gently placed
into a plexiglass enclosure and are nonitored for
behavi or consistent with toxicity including 5 ataxia,
trenbling, hypoactivity (including failure to seek the
wal | s), hypersensitivity, lack of exploratory
behavi or and | ack of avoi dance of the open area.
Typically if the rats exhibits two or nore of these
abnormal behaviors they are scored as toxic. 93 WD
2008/ 024398 PCT/ US2007/018571 TABLE 1 ACTIVITIES OF
EXEMPLARY COVPOUNDS Legend: A EC50 < 1 nM B = 1|
nM < EC50 S 10 nM '
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C: 10 nM <EC50 <

50 nM D: 50 nM <EC50 <

500 nM 5 a:

0.12< ED50 < 1.2 1.2<ED50<12 7: 12 < ED50 COVPOUND
wokwse289% ED50 ACTIVITY EDso (nfg) EC50

B NCOC
N CF3 HNAC

~N CF3Hy NAB N Cd
\' N\ CCOHNAB 1xxyx 94 WO

( MP&OYPS300MB8571

O NCF3 HNAC N1~

2008/ 024398 PCT/ US2007/ 018571 COVPOUND Mouse Rat ED50
ACTIVITY ED50 (ng/kg) EC50 (mglkg) Ha C O
TABLE 1
ACTIVITIES OF EXEMPLARY COMPOUNDS
Legend: A: EC56 <1 nM; B: =1 nM <ECs5y <10 nM; -
C:10 nM <ECsp < 50 nM; D: 50 nM <ECs < 500 nM
a: 0.12<ED50<1.2
B:1.2<ED50<12
_ v: 12 <EDSO
COMPOUND Mouse RatEDsy | ACTIVITY
EDso (mg/kg) ECso
(mg/ke) '
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2008/ 024398 PCT/ US2007/ 018571 COVPOUND Mouse Rat ED50
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WOEDOBIONEINA D ~\ N F / 96 WO 2008/ 024398
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COMPOUND Mouse RatEDsg | ACTIVITY
EDso (mg/kg) ECso
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N Oy NAND NI/ F3HNANAD FNONANAC NYO ~

/| N~ |/ O FBCHNANAD F\ f N 3C Studi es of
wEaNgRzB39openi ng activity and KCNQ subt ype sel BCT/US100y018571

usi ng el ectrophysiol ogical patch clanp in Xenopus

oocytes 5 Expression in Xenopus |aevis oocytes Fenal e

Xenopus | aevis extracted ovaries were purchased from

eNASCO (LMI0935MX, eNASCO Fort Atkinson, W).

Fol | owi ng manual di ssection of the oocytes into

smal | er groups, the oocytes wer e defolliculated by

npont et col gepnase f\lna

vt i o
J-\J COT 1 ua

eprLyIIMLI A>3 Lleu I L= ) vy

(LS004177, WPQ%Pon Lakewood, usF’or Ea'ipysh)uf*CTMTY
in the presence of calciumfred ClPs e BAMEED) (it i oECso
(88 MM NaCl 1 mMKCL Q82 ni l\/h(gﬂ!(g)) 1 i NaHCOR

and 5 mM HERES.HpH 7.5). Oocytes| Bere t hepNBept i pDog
V\D 2008/ 02 2007/ 018571 suppl enented Culture

(88 NaCl, 1 mM|KC1, O0.82 nM MySO4,
O Cl2, 2.4 nmM NaHCGB 1 M sodi um pyruvat g,
0.05"nmg/m GCeneticin, 100 UmM Jpenicillip, 0.1 ny/m -
1

streptonycinjang, 5 M HEPES, pH {7, 5) at IPGAfor 24p
hours bef gre i of CRNA.|[ Approxi nptely 50(nl

CRNA (a out nmﬂl njected [for 5 KCNQ , KCNQt,
an ustng~a Nanoj ect m croj njector [ Drumond,
\g <~ PA, USA). For co-exprijessi on of | KCNQ2 and

CNOR .and of Ilf‘I\I(YI onr~| KCNE1
CATTU TN N L

oo —arTo—ot F3 - ! NA . NA . D

NA NA C

H NA NA D

 Studies of KCNQ2/3 opening activity and KCNQ subtype selectivity using

electrophysiological patch clamp in Xenopus oocytes

Expression in Xenopus laevis oocytes

Female Xenopus laevis extracted ovaries were purchased from eNASCO
(LMO00935MX, eNASCO Fort Atkinson, WI). Following manual dissection of the
oocytes into smaller groups, the oocytes were defolliculated by enzymatic treatment with
collagenase type 2 (L.S004177, Worthington, Lakewood, NJ) for 1-1/2 hour in the
presence of calcium-freé Culture Bath solution (88 mM NaCl, 1 mM KCl, 0.82 mM -
MgSO4 2.4 mM NaHCO;, and 5 mM HEPES, pH 7.5). Oocytes were then kept in
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CRNA's were m xed in equal nolar ratios before
i njection of approximately 50 nl. The m xtures

weoomsaR4sesl about 10 + 10 ng and 12.5 + 2.5 ng PEMNBS2007/018571

respectively. The smaller anobunts are needed because

| arger currents arise when KCNQR/ KCN@B and 10

KCNQ / KCNE1 are co-expressed. QOocytes were kept in

Culture Barth solution at 19C which was changed daily

and currents were recorded after 3 to 5 days.

El ect rophysi ol ogy 15 KCNQ channel currents expressed

i n_ Xenopus | aevis oqcytes were recorded usin a
SUPRISTRAAA G e F3r S QR NBCH dBNUKb s ORraMAMES 01, 0.
mM cra@ggn uerﬂnmanw i I'E\i/lgl\é;-sgﬁﬂﬁﬁjbﬁﬂvﬁ@c@‘b'j 9@&9 @eﬂ%cm 100 U/ml
PQ‘EPEEJ OﬂHng/nsl)str@mongvcw aabS M HERES n}bvt%gtel%"lcaf?p 24 hours

b%g;&l)l#lfe 5n &m&5gyg%ﬁﬁa{dy 5ot Emrttabmgt%q@y was Injected for

e oocytes aced I n custom
K%Qhﬁ@ﬂ%oamh&ﬁb@%uma ANanejtct microinggrtor(PoumnfondyBroomall,

e R G e R e e

cR)NAés wemmixgd Br equal nidlarrepopbefors iRjdction of &prb:eimately 50 nl. The

mlptsS FPTrieRe gpow D fA Ree S g 22 Tt pafkeBediily? i smater

axh@urﬁs breMepdedbecansyiatyet Surbénts aﬁfao@hadsomzﬂxd}w@m ané@d

KRR SR sRrapye P B sy B kTRt et Epihplien st 19°C

whithudsUREn R diilyhadRdrrend wdlt kabofdtdl aﬂtef 8GO 5Wapy

solution to- their final concentrations. The final

DMSO concentrati on 30 never. exceeded 0.1 % Conpound
Elgstriopbysiol9g¥ perfornmed using a custombuilt nulti-

barr el paratus connected to the flow system 99 WO

2008¥<@M§ gt;amelwmmmmwsc? In Xeponus/lagvivercymstveergapcorded usmg

%g?gir?tef@ é)‘yo‘ g 3:? @ anc{d}ew é’%ﬁﬁ\gf‘ﬁ?g’“{a aBE @ag in
reppiding %Oﬂtap*@éanoNa%ﬂenWKCl mM 012, 1.5mM CaCl,, and 5 mM
es cunyes yere constr y
HEPRE T P Dt PESRRORSAC YRS LFF aFBIBHAC 725E Warmer
Imtrpmests Hzlmden;@’l‘pﬁsnagﬂse accytesfwigre placad of cld;tcug built perfusxon

centrati.o e COU X
CHRTHeE SR o SR Pas ASNCSBIER iR electrode
axdme«iitageldk&np ektirode Mﬂldd@@n%ﬁoshﬁiatb ghss-(ﬁﬂa Rldniifig/Brown
I - nv, -40 nvV - f '
Npgrogl(:i‘)gttet: 8ullgrO(Suttér Instcr)umer_’lts ‘&? No%gto%A, %SA?). Recording electrodes
were filled with 3 M KCl and had a resistance of 0.5 to 2.5 MQ. '

Compounds

All compounds were dissolved in DMSO to obtain concentrated stock solutions.
On the day of electrophysiological experiments the stock solutions were thawed and
diluted in recording solution to their final concentrations. The final DMSO concentration
never. exceeded 0.1%. Compound delivery was performed using a custom built multi-

barrel apparatus connected to the flow system.
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s for KCNQ@/ KCN@B, KCNQ4 and KCN@ channel s
respectively. The plot was then 10 fitted to a Hi Il

wo 2008024398 Response = R2 + (R1-R2)/[ 1+( C ECso) PaiES2007/018571
where RI is the initial response, R2 is the maxi num
response, Cis the drug concentration and nHis the
slope (H Il coefficient) of the curve. 15 The efficacy
of conpounds of this invention in conparison with
Retigabine (as a positive control) was determn ned by
recordi ng the steady current using the above voltage
prot ocol for the channels in the presence of the EC75
B'F“Hﬂ?“drugs After steady channel current was
recorded in the presence of Retigabine at its EC75
r ecoPa®@dvers @Wler%dy mmrﬁf @niragranheX sefwats (Agcograph Scientific,
Ssley! A@P aH@Bhah h P4l PeRin (@x‘aﬂﬁmafawé&inc CA, USA).
norimal [evel V\/lthout he presence of any drugs.
The nCph@en@hmm efespensqeyrves Mﬂéﬁ@ommédwm!@mng ithe inerease in

{
stBI2S06 Sufnd Aprds Sl i DRAD, B bl bR . During
thX co0Be f e exiperime? vwhzie Whaomsampdmhtsme all ﬂleaimg ewere being dosed,
t he pr €3 nc e. of C d
thegestt'ﬁ' edh%l?ea c urr gﬁ?‘? eﬁq‘t) ﬁéeo %{\és e(lr;:c;\5o;’fIH Séjmv for 5
s R?IKQNQQHGCNQBL KCNEQH 5nd KONQYEhatneR/ respkdfiely. The plot was then
ﬁPT%T/ USﬁ-ﬂP /018571 Wat is clained is: 1. A conpound

FAR H R R NY(Y)QRS NI XR2 5 1A

where R and RResporse = R2legRIdRY[1HCHCEnHYal ogen,
NH2, CH2CN, OH, N2, CHF2, CF3, CF2CF3, C -Cb al kyI

wﬁére@ﬂ%‘tﬁﬁlﬂehYés hﬁé‘ ﬁi 1@1eﬁhKMh1uan ok, alikitle)
al kyl , NHC(=0Q d - al kyl O N 2, C( O N( Et
c.cmes'@y#m SNPP dlop aﬂa%ﬁ f\lhz CURMISCR- C1- ce

| k
gl kylrh i M@n@ E)f m%)g%tgnkﬁﬁﬁh%th%t%Qbme (asa

pasjtiveoinkyl), was3legamined yategending the steady current using the above voltage

protocol for the channels in the presence of the ECs of the drugs. After steady channel
current was recorded in the presence of Retigabine at its EC75, recorded oocyte was
washed with the recording solution until its steady current returned to its normal level
without the presence of any drugs. Then the channelvsteady current was recorded in the

pi'escnce of the test compound at its EC7s. The percent efficacy was then expressed as:
% efficacy = (C2/C1) X 100 %

where C2 is the recorded steady current in the presence of follow-on compound at its

ECsys and Cl1 is the recorded steady current in the presence of Retigabine at its ECs.
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(CH2) nC3- C6 cycl oal kenyl, C2-C6 al kenyl, C2-C6
al kynyl, Ar, (CH2)nthienyl, (CH2)m m dazolyl,
wQ¢ g8pegsys azyl , (CH2) noxazol yl, (CH2) m soxazol p¢T/US2007/018571
(CH2) nt hi azolyl, (CH2)m sothi azolyl, (CH2)nphenyl,
(CH2) mpyrrolyl, (CH2)npyridyl, or (CH2)npyrimdyl,
where m= zero, 1, or 2, Ar is a 5- to 10- nenber
nono- or bicyclic aromatic group, 15 optionally
containing 1 - 4 ring heteroatons sel ected
i ndependently fromN, 0, and S; or R and R,
er ththerlng carbon atons to V\hlchthey are
'éla%hsc %‘H‘e fi% m a 5- or 6- nmenber fused ring, which
ng may be saturated, unsaturated, or aromatic, which
loptl Sreomppund of ferrmia e or two heteroatorrs sel ect ed
i ndependently fromO, N, and &, R is H hal ogen,
phenyl , 2-(N, N-di met hyl am no) e 11y| $),.OC1- &3 al kyl
or C-C3 al kyl ; R3Rand g4 ar epenfently, H,
CN, hal ogen, CF3, : \g; - o%lx or G -C3.al kyl;
Ng =71

XlsOorS'Yls zero; R5 is Cl1-C6
al kyl , (CHR6) WC3- kyl ., (CHR6) WCH2C3- C6

cycl oal kyl, CH2( ),,C3-C6 cycl oal kyl, CR =CH C3-C6
cycl oal kyl , CH=CR6- C3- C6 cycl oal kyl , (CHR6)WC5 C6
cycl oal kenyl CH2( CHR6) WC5- Col&ycl oaI kenyl, C2-C6

wﬂknl%qu)f'z{nd chgrecﬁuﬁ-bm}gg H\fé:Hr%, l{agégﬁ,)NHz,%}izCZI\é OH, 11102,2CH2F

Cbin,z(SFJSCFzLGFsl, §n-&36918<y{,@(f@)cn€srﬁbyl h@h@rc‘@ﬁlk!yl,d‘{@n% alkyl)-Cy-Cs -

al%g?er oa‘?oﬁg "g{ﬁd&%z’% E&aﬁ)g}h@% q\l(ﬁglffz C‘%%)NH -C;-Cs

alRgl, sgzmb;NHscEa:.ackylkyl \E(EDQOC&IGG atipyl) 66](#9[)C|aﬁdalkyl 0C,-Cs

el R e o v

(Glei)ﬁc; €¢ cydiettioanit|alyt Cy/alk eyl O-CHalkyiyd, Ai; (CHthiciyl,

b onioL ok STt i
(@mgmia&m&@m XCPE)”m%&EII ! ('@I‘B%py%lyl 'i’C-HzEﬁ yrid§¥tor @ﬁiz).ﬁ@nmldyl

and Ar are optionally substitute one or
WHEIS IR 25Nl sOTse 1 dE 84~ 19 h%“erp@ﬁaﬁrrmprgp-fqrmseiwesormtp@yyoup, .

op@oriafl§ Ront&lting FL 4 %het@%atﬁf?felecga: ﬁdgﬁéﬁqeﬁfﬁﬁoﬁﬂd O, and S; or

where, additionally, all cycl oal

RpardRy é%eﬂ@a it theyFing s@rban atogysitp G)%éﬂhl thexypgitachgdfgrm a 5- or 6-

f
% ere Rl ap% %dgﬁﬁ)%ﬂmr%g g%tgﬁdéééﬂ?@ off hogg%fg{éir?clw’h optionally
cantaiTsond dntivo hefer@y@ns @eqwmﬂm@@a@ycmnas Milak¢S; R' is H, halogen,

pcyéroaﬁ% %ﬂﬁgﬁ@' (9 c3I’ oa'lg?laﬁg'l ﬁenﬁll gﬁ?’ gyapnd Ra are, :
m(dypensdlegtly, Haﬁll‘émﬁlo,ge(n (TB) @ﬁ]fe,r@C; Cs G, rqnﬁnr(hl atkyl; (X isOorS;Yis

v npy-r.i sai y oups t. an
ORIl 5 R RSP Cub ¥ RVEI CHROEP LR Pl Crk o cric o
cyobaitind O FCHR ) JORCHeychballeyl IR =CGHWE; 43y oy clollkyl, CH=CR¢-C3-Cs
cycloalkyl, (CHRg)wCs-C¢ cycloalkenyl, CH2(CHR6)wCs-Cg cycloalkenyl, C,-Cg alkenyl,
C,-Cs alkynyl, Ar, (CHRg)Ar, CH,(CHRg), AT, Oor (CHR6)WCH§Ar, where w = zero, 1, 2, or

3, Aris a 5- to 10- member mono- or bicyclic aromatic group, optionally containing 1 — 4

ring heteroatoms selected independently from N, O, and S; R is H or C,-C; alkyl; where
all cycloalkyl and cycloalkenyl groups optionally contain one or two ring heteroatoms
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cycl oal kyl, phenyl, pyrrolyl, and pyridyl groups
optionally substituted with one or two groups

waelsorsds i ndependently, from hal ogen, nethyl PCEUB3007/018571
or trifluoronethyl, where mis 15 zero, 1, or 2; R is
H, hal ogen, phenyl, 2-(N, N-di met hyl am no)ethyl, CF3,
OC1-C3 alkyl or Ci1-C3 alkyl; where R3 and R4 are,
i ndependently, H, hal ogen, CF3, OCF3, O -C3 al kyl, or
ClL_G alkyl; X=0o0r S Yis Oor S qg=1o0r 0; RS
is Cl-C6 al kyI (CHR6) WC3-C6 cycl oal kyl

AR RSl 8 Bt RG50S0, st evctoteny,
hetorotydidaiyl, heécﬁbt%)dm%nﬁ@amyﬁ&loabk any heteﬁla%ﬁ @hﬁ@i WR;, &, R, R;,

20 cycl oaI kenyl C2-C6. al ken
Re Ry Wk AT areribongliwanpstitgied 4 @mmﬁ\vbs el selgered o
mae,?endé{ﬂy fPorR @G 1Y, alkyP Hal dgeA MDH, OFt, NIE AYN, CALF, 60@5, and CF;; and

mber “heteroaromatic ri ng, contai ni ng 1 or ring

 wherecadditionnly. sl cyeloalis) anddistonorssiaalkyt eswpnere cpfiopeity sobstituted

hyl ; where all cycl oal kyl and
W% a cgrglwﬁer%?ﬁ{] . . :

cycl roups in R5 optionally contain one or
two ring heteroatons sel ected i ndependently fromN, O,

d
' 29 cl ?h? %ﬂg@mah Ztc %Hlo ¢ Szlgl PEs| yalndq%zé %&?@?éﬁ?“g g’llnb? By Falogen CEs,
CalCsgliyl, C(a0)C1;Cs atkyd, GEDOGHCH allgﬂ,cﬂlﬁ(FCD)C:RkIalld?z 0@3(36 alkyl

sEfs. ke Rebl (ChoBCEshR SRR, Busiyh s, Braly

Coaas Sﬂggggﬁm@o%%%wm “‘awﬂbﬂm e bps ‘W“m

nd
RS o O A EFOR RS IR e dmily HOTRIAN. 404 S, and said alkyl,
cﬁlﬂaﬂ@@ hegj_l3pyrr L QW %rogg % k séﬂsliiﬂted w1th one or two

| Ky al k

grsmas)e W@dz)ﬂﬁgwé 2 whake@ﬁzwﬁﬁy |eﬁwbt0y|m qmywl where m is
| i | -

Zé(i’ad-éq Q{rangg%i{g?oﬁ Kéﬁ?m hi azol e{hc';h-;%CI-IZ) m otdhlf 570l 393 alkyl or

veiepd Rs @d(Rzmq nw;qpr:@deytly, K988y Fd ACF309Ci-Cs alkyl, or
cft oumgp»st L1g gy \}ﬁ%‘% %Dw%pwa?gkghgaaﬂ%ﬁtféﬂx%séwc

opti ona ng oné
cmktaéﬂdxe(w&)@ﬂzﬁbf@twm&ph WH&)‘WC@{ﬁs@:yclNalkﬁa ORsSCH-C3-Cs

AR PR RAIYY RS o tlobReon CBAGpmqs Co
cxstcnlienyl € @taticiny, e atidest iy, (CHRGAS| CHACHFGHR:, o

(o APt "8 s R ey Bighh orS S member

hdtﬁd&ﬂﬂikﬂﬁﬁidg\( coriﬂalnixfg het » ﬁﬁ@ he@&tox@gaect@h(ﬁﬁeﬂehﬂy from N,

OCTI & CS‘&% or T@ﬁ@yhe@@l@é@?@byd(%doa]keny{ grgﬁpsr\:rsl Rlssoptlonally
contdilfone or e@@o&ﬁﬁk Qabdyd mdgggﬂgﬂgﬁ%ﬁ, &de S; and where all
cycl oal kyl , - cycl oal

EE"C p}(%ﬂqgwl allfmhgyclo@ge@g, heterocycloalkyl heterocycloalkenyl alkynyl, aryl,
and heteroaryl groups in Ry, Rz, R3, R4, Rs, R, and Ar are optionally substituted with one or

two substituents selected independently from C,;-C; alkyl, halogen, OEt, OMe, and
trifluoromethyl. '
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cycl oal kenyl , CH2( CHR6) WC5- C6 cycl oal kenyl , C2-C6

al kenyl, C2-C6 al kynyl, Ar, (CHR6)WAr, CH2(CHR6)WAr,
wWo@roogaHARSY , , , CH2Ar, where w =0 - 3, Ar is phepgl/ps2007/018571

pyridyl, or 15 a 5-nenber heteroaromatic ring,

containing 1 or 2 ring heteroatons sel ected

i ndependently fromN, 0, and S; R6 is H or nethyl;

where all cycl oal kyl and cycl oal kenyl groups

optionally contain one or two ring heteroatons

sel ect ed independently fromN .O and S; where al

al ky cl oal k al kenyl , | oal kenyl ,
3ot STBE GUTBHRAAT claifidy BB  455k e A isbsiegty. Hyhglogen, CFs,
cam; alk®f, e:r(ﬂeyc\z.chm P@(i@)dﬂ,rc(,@lgd F@c@%él)c,l@67 anaﬁ,, oeptsalkyl,
are 20 ogflona F%(hsubstlt one or

Sgﬁbéﬁﬁzhe?rw PERYD  CEnickel bt Entd iy cv@eml @Ha)nmclohexyl
| (M)Q&&Qolyg}@Hzp@oxaﬂﬁ‘ﬁ (éﬁ%) thiazdiye (éﬂm%ﬁﬂﬁgﬁyncdcﬁwﬂnphenyl

are, independéntly

| (@Widypyrety, (Qﬁﬁhlwid)’l @I(CBzhpWhldYC(SﬁQDMDPQEYWd cyclohexyl

ol o S Bt okl om0,

arld S, aBB 3a1d AlYB, cyCloatkyB pheryt pynolyl, i _p&&dal gyshps @pmbnﬂ5y substltuted
%qu 6. 8l kX Se&%‘iﬁg%ﬁd@ﬁ“ 61@2%% lz 88!3, ethyl, or CF3, where m

1s<23tﬂi oam; IR i, l(aﬁé‘ﬁﬁ) CFJ,NSI-OEEH@"HQ R, an, independently, H,

4B P, G CRRLEYE 1 G o By B B3 o 1 P05 Rsis

CHCs mryl %cﬂ&%c&%ﬁalk%wmmé&zcm Gbelozﬁﬂfll EHAEHR )W C3-Cs

AR R oy ralonot, SR Co aaiomlil, 671E

| cﬂoﬂk&&ﬂ@%@ﬁﬁkfcghlc?clbﬁkm nCPE, Qﬁényl @-gge%ér

are, independently,

- ((@iBe)w Ho(GHRe)y Ara ati(GHR4)eCH1AGHhgrey = 0 — 3, Ar is phenyl, pyridyl, or
| k I
a39k§ﬁ%¥ﬁ§%%§§-ﬁ%ﬁk%% é%%§??ﬁk%réﬂ%}+ Egghyc a%té?,
in@epeailenily frot Ny O\ aad &yRg is G@R@?W@& aleyictrmliyd ayd cycloalkenyl
- I - e

gr%sgl %ﬁ!ﬁ?\)alﬁ?or%ﬁ%ég ﬁ%@f&ﬁ.ﬁé’ %ﬁ_t&r%q%)s’%f’ ’ R?)(ndepende%y from N, O,
arfdChiREDere AICRIRAL, cydloalEyigaliemy) eyetbatidenyl] hétenotyolbilkyl, i s a
hgt nEyclf zﬂkenyl faﬂcr yl E I A %lheteroar“ group551n Ry, Ry, R3, R4, Rs, Rg, and Ar are
optlonally substituted with one or two substituents selected independently from C;-C; alkyl,
halogen, OMe, OEt, and CFs. - '

4. The compound of claim 2, where R, and R, are, independently, H, halogen, CF3,
OC,-Cs alkyl, C,-Cg alkyl, C(=0)OC,;-C; alkyl, OC(=0)C,-C; alkyl, or C(=0)C,-C; alkyl; R'
is H, F, CH;, or ethyl; R; and R4 are, independently, H, F, Cl, CF3, OCF3, OC,-C;3 alkyl, or

» Cl C3 alkyl' and R5 is C]~C6 alkyl (CHR6)WC3'C6 cycloalkyl (CHR6)WCH2C3-C6

cycloalkyl, CH;(CHRg).C3-Cs cycloalkyl, or (CHRg)wAr, CHz(CHR6)wAr or
(CHRg)wCHzAT.
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R NO CRR 1Al 15 where RL is H, halogen, CN,

CH2CN, CF3, Cl1-C6 al kyl, OCH3, (C=0 OCH3, Q C=0) CH3,
w@aH8/02438H2) mC3- C6 cycl oal kyl , phenyl, or pyriBgT/USRA7/018571

is H F, OCH3, CH3, or CF3; R3 and R4 are,

i ndependently, H, F, d, CF3i OCF3, OCl-C3 al kyl, or

C _C3i and R5 is ClCGaIkyI ( CHR6) WC3- C6

cycl oal kyl , ( CHR6) WCH2C3- C6 cycl oal kyl ,

CH2(CHR6)V\£:3-06 cycl oal kyl, CR6=CH C3-C6 cycl oal kyl,

CH=CR6- C3- C6 cycl oal kyl, (CHR6) WC5-C6 cycl oal kenyl, 20

CH2 CHR6) WC5- C6 cycl oal kenyl , .C2-C6_ al kenyl ,. C2-C6

Sal ke’ﬁ“w compomxdcﬂf 3imak., whereRe ds-HerFAR' isdi; Rsis H, CH;, OCH;, CF;,
ot@k'%@bv\ﬁu%é\b}l;y\b@m OF 5 OCF, &»CI/'\and Rs PJ‘@ML alk;'lLHrngz)wCst

% r ol yI oxazol ylI, thiazolyl, thienyl, of pyri

b s C1-C3 al kyI wher e aII al kyl, cycl oal kyI

aryI and heteroaryl groups in Rl, R2, R3, R4, R5, RG,
and Ar are optionally substituted with one or two
6.subsThe gempeumskdfadzian] pndeipe2dwheie\R ffis balogen GBCEHS; R is H or F; R’

3FRR08 R el Herpdtie bty Dol Crplote d b s s Cr-Coallo,

(CHRHWCFCs vymdoatk i, (CHRHLCH.CHICs cydiqallGEICHACHBG)A0sk@d cycloalkyl,

R Crevelonting Rz aIog o gk ot Syl

ey o, SR A3 . 5
an (s Cl-C5 a , -6 cycl oal kyl,
: C%@‘%&P’%N‘ CH=CH- C3- C6 5 cycl oal kyl,

CH=CH- C5- C6 cycl oal kenyl, CH2C5-C6 cycl oal kenyl ,
“CH2CH2 C5- C6 cycl oal kenyl C2-C6 al kenyl , or
7( cHYhe compoypdeeteclgim:1 whigh is a cempognd grmula Mdzol v |
t hi azol yl, isoxazolyl, isothi azqisyl furyl, thienyl,
pyrrolyl, or pyridyl; where all gl ky, ggycloalkyl, :
aryl, and heteroaryl groups |n R R2 R3, R4, R5, R®,
-and Ar. are optional By\ - W tdh one or two '
substituents sel ecte nflep den |y Bsr om CH3, hal ogen,

OCH3, 10 OCH2CH3, CN, . 9. The conpound of
claiml which is agbnpound &8 formula IA-2. R3 H
IA-1

where R; is H, halogen, CN, CH,CN, CF;, C;-C¢ alkyl, OCHj3, (C=0O)OCHs, O(C=O)CH3,
OCF;, (CH2)mC3-Cs cycloalkyl, phenyl, or pyridyl; R, is H, F, OCH3;, CHs, or CF3; Rzand
R, are, independently, H, F, Cl, CF;, OCF 3, OC,-C; alkyl, or C|.C3; and Rs is C;-Csalkyl,
(CHR6)wC3-Cg cycloalkyl, (CHRg)wCH>C3-Cg cycloalkyl, CH>(CHRg),/C3-C¢ cycloalkyl,
CR¢=CH-C3-C cycloalkyl, CH=CR¢-C3-Cs cycloalkyl, (CHR6)WCSQC6 cycloalkenyl,
CH2(CHR¢)wCs-Cg cycloalkenyl, C,-Cg alkenyl, C,-Cg alkynyl, Ar, (CHRg), Ar,
CH(CHRg)wAr, or (CHRg), CHaAT, where w = 0 — 3, Ar is phenyl, furyl, pyrrolyl,
oxazolyl, thiazblyL thienyl, or pyridyl; and R is C,-C; alkyl; where all alkyl, cycloalkyl,
.aryl, and heteroaryl groups in Ry, Rz, R3, R4, Rs, Rg, and Ar are optionally substituted with
one or two substituents selected independently from C,-C; alkyl, haldgen, OCH;,
OCH,CHj, CN, and CFs. |
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NOL YRS ONRI R &NR R2I1A-2 15 where R and

R2, are, independently, H, hal ogen, CH2CN, CF3, d-C6
W@Rplo2430CH2) NnC3- C6  cycl oal kyl, or phenyl, saPdr/abiogt/018571

and cycl oal kyl groups optionally substituted with one

or two groups selected, independently, from OH,

hal ogen, CN, CH3, CH2CH3, or CF3, where mis zero, 1,

or 2, R is H F d, or C-C3 alkyl; where R3 and R4

are, independently, H F, d, CF3, OCF3, OCH3, or

Cl_C3 alkyl, all said alkyl groups optionally

b t ut ed t 20 ,
o SR B O R PSR B X o,
CHEMH:;, 0H2CH;R§CHBECH@@12(CB3, a)@HiCHi, GHmizwlgm is H CH3,

Bl S-ﬁ'g@%{ﬂgga‘ é\gp%?cs penda St @g%é&%y%a&?ﬂ% or CHs; and

Qdfé;% @@gu%%;tga* kyl, éﬁkﬁﬁaéafés @%I&M@l @ﬂ{kemfts-cs
cyc oalkenyl C2-

c;ggp ,|c —gﬁ-c,( Wweny@@{%)walk@pyl CHzCHz Cs-Cs

cyfc s rB@‘W/@G ag)yr Ff Sf (’&Iggb)wAr \;)’her@'(v i3 OEESRY s phfeHﬂ}lYf)xaz%fyl

thaaziolyll, isexazblyd lkqthlazalwylﬁlr)&rthlenyh emaw,l or pyoidyl\@here all alkyl,

9 7 1 Ofp
cﬁi’o%ié@%@?'é?%{@%#?&%oﬁﬁ%ﬁﬁi Reag” Mok Ryt Al btionally
s@smtthmﬁnolm grdwe ctitituentstelpeted amdepyndentnfiGin CB Makggen, OCHs,
Og]ﬂ lgEt CN, and CF3. 10. The conpound of

Re s iles R is F, CF3, O, CH3, CH2CH3, SCHB,
CI:I—B 5 CH2CI:H3, CH2OCH2CH3i OCF3, phenyl, thienyl, or

2 ag; s S o i LA sE oy offorsI A Reg.

OCH3, or OCF3; and R5 is C4- C6Rg,| kyI (CH2) WAr, or
(CH2),,,CS-C6 cycl oal kyl, where le 8; or 3. 11.
The conpound of claim 10 V\/ner @ GRs3, A, CH3,
OCH3, CH2QCH3, or H; , or d; R 1is

H R3is H d, (IEHS &F3; R4 is d,
OCH3, or CHS; and RS CG al kyI or 2-cycl opentyl
et hyl . R

2

IA-2 -
where R, and Ry, are; independently, H, halogen, CH,CN, CF3, C,-Cs alkyl, (CH2)mCs-Cs
cycloalkyl, or phenyl, said alkyl and cycloalkyl groups optionally substituted with one or
two groups -selecte_d, independently, from OH, halogen, CN, CH3, CHzCH3, or CF3;, where
m is zero, 1,or 2; R'is H, F, Cl, or C1-C; alkyl; where'R3 and R4 are, ihdependently, H, F,
Cl, CF3;, OCF3, OCHj3, or C,.Cj alkyl, all said alkyl groups optionally substituted with one-
or two groups selected, independently, from OH, halogen, C,-C; alkyl, OC,-C; alkyl, or
CF;; Rs is C-Cgalkyl, (CHR)C3-Cg cycloalkyl, (CHR),/CH,C3-Cg cycloalkyl,
CH(CHRg)C3-Cs cycloalkyl, CRg=CH-C3-Cs cycloalkyl, CH=CR¢-C;3-Cg cycloalkyl,
(CHR),Cs-Cs cycloalkenyl, CH2(CHRg).Cs-Cs cycloalkenyl, C,-Cg alkenyl, C»-Cg alkynyl,
Ar, (CHRg)wAr, CHy(CHRg)wAr, or (CHRg) CH2Ar, where w = 0 — 3, Ar is phenyl, fﬁryl,
pyrrolyl, or pyridyl; R¢ is C;-C;3 alkyl; where all alkyl, cycloalkyl, aryl, and heteroaryl
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12. The conmpound of claim 11, where R3 and R4 are both
CH3 or both OCH3; and R5 is Cs-C6 alkyl. 15 13. The
w@eospoedsgs of claim | which is a conmpound of f oPOTIUS2007/018571

IA-3 R8 HRE Nr RAS NRILR R2IA3 where R is
F, CF3, d, CH3, CH2CH3, SCH3i OCH3, CH2QOCHS,
CH2OCH2CH3, OCF3, 20 phenyl, thienyl, or H R2 is H,
F, d, or methyl; R is H F, ethyl, or nethyl; R3 and
R4 are, independently, H d, CH3, CF3, OCH3, or OCF3;
and R5isC4C6aIkyI (CH2),, 3 or (CH2),,Cs-C6

The co

| O K 1d of
BV 1 s Rt AL saﬁﬁwm#a syt i opon v BESigents seected

indEBAEMK IS BCI ;30 haldpeR TMe, BBt ICRBRAd d¥,) R4. 1 R
RO IA4 where R is F, CF3, O, CH3, CH2CH3, SCH3,
OCH3, CH20OCH3, CH20OCH2CH3, OCF3, phenyl, thienyl, or

a, & ,8HYCH,, 8CH;, OCH;,
R3 and R4 are, 5 independently H [‘mdd—is ’ }
CHROCHoEB; 0GP G DR PhREY, oy, Hilais H, FCiyor OBfl; R s H,
F ,%HZCH3, or CHj3; R; and R4 are, independently, H, Cl, CH3, CFs, OCHs, or OCF3; and
Rs is C4-Cg alkyl, (CH;)wAr, or (CH2)wCs-Cg cycloalkyl, where wis 1, 2, or 3.

11. The compound of claim 10, where R, is F, CF3, Cl, CHs, OCH3;, CH,OCHj, or H;
Rz is H, F, CH;, or Cl; R' is H; R3 is H, Cl, CHs, CF3, OCH3, or OCF;; R4is Cl, OCHj;, or
CH;; and Rs is C4-C alkyl or 2-cyclopentyl ethyl. o

12. The compound of claim 11, where Rg and R4 are both CH; or both OCH3; and Rs
is Cs-Cg alkyl.

13. The compound of claim 1 which is a compound of formula IA-3
R3 '
H
jeus
S
O N Ry
e
R R

IA-3
where R, is F, CF3, Cl, CH;, CH,CH3, SCH3;, OCH;, CH,OCH3, CH;OCH;CH3, OCFs3,
phenyl, thienyl, or H; Rz is H, F, Cl, or methyl; R’ is H, F, ethyl, or methyl; R3 and R, are,
independently, H, Cl, CHs, CF3, OCHj, or OCFj3; and Rs is C4-Ce alkyl, (CH2)wAr, or
(CH3),,Cs-Cs cycloalkyl, where wis 1, 2, or 3.

14.  The compound of claim 1 which is a compound of formula [A-4
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(CH2) WC5- C6 cycl oal kyl, where wis 1, 2, or 3. 15. The

conpound of claim3, where R and R2 are H, R3 and R4
wae@siootshs net hyl ; and R5 is C5-C6 al kyl or (CrEI/WEDHOTBISST1

cycl oal kyl, where wis 1, 2, or 3. 10 16. A

conposition conprising a pharmaceutically acceptable

carrier and one or nore of the following: i. a

compound of formula IA; ii. a pharmaceutically

acceptabl e sol vate of a conpound of fornmula IA 15

iii. a pharmaceutically acceptable salt of a conpound

of formula I|A; and iv. a pharnmaceutically acceptable

ester of a compound of formula Ra. }7. The conposition

of claim 16, wherein the conpousd oiN alAis a

conpound of formula IA-1. 20 nmpoS8i ti on

according to either '

CF3i d, or H R

S R§& - where R, is F,
R‘JIS H; and R4 are CH3 or
OCH3; and R5 is C4- )r 2-cycl opentyl ethyl.
25 19. A conpound wgich is e of the follow ng:

N- (2-chl oro-4- (3, 4-di hydroi soqui nolin-2(111)-yl)-6-(tr
i fl uoronet hyl)phenyl) - 3 3 théthbeutananide 107 WO

wﬁé}?ﬂ ?31*3@133, REICHSE9AR | o, PCI—IBI” cygzoc%3 oCerO(wa C}H, OCF;,

3,4-dr’h dr0|squ|no
phepid, ﬂgergyl ordid ;@1 sy, tjm(élnqrmg@lyl R'is H, F, ethyl, or methyl R3 and Ry are,

n ri
mﬁl{: uor o E{;I(;}’péﬁﬁd?f ’ ?g)ggjﬁt %dpl'raso%g% Yang %IB'%?C‘{ JwAr, or
(OH)X=£6h oyaioatlkﬂfiwhémovas B, ?40chydr oi soqui nolin-2(HL)-y

[)-6- (trifluoronethyl phenyl)-3, 3-di net hyl but anam de
N-[ 2-chl oro- 4- (3, 4-di hydro-] H i soqui nolin-2-yl)-6-neth
15|  phkaydrhpdind-ofdldimtd) wWierd Rhafd Rieare H; R; and R, are both methyl; and

R A e T G T

16. A composition comprising a pharmaceutically acceptable carrier and one or more.
of the following:

i. a compound of formula IA;

ii. a pharmaceutically acceptable solvafe of a compound of formula IA;

iii. a pharmaceutically acceptable salt of a compound of formula IA; and

iv. a pharmaceutically acceptable ester of a compound of formula IA.

17. The composition of claim 16, wherein the compound of formula IA is a

compound of formula [A-1.

18. The composition according to either of claims 16 or 17, where R, is F, CF;3, Cl, or
H; R, is H; R' is H; R3 and R4 are CH3 or OCHj; and R is C4-C6 alkyl or 2-cyclopentyl
ethyl.

19. A compound which is one of the following:
N-(2-chloro-4-(3,4-dihydroisoquinolin-2(/ H)-yl)-6-(trifluoromethyl)phenyl)-3,3-

dimethylbutanamide:
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10 phenyl ] -3-cycl opentyl propi onam de
N-[2,6-dinethyl-4-(6-trifluoronethyl-3,4-di hydro-1His
W03 - 2- yl ) - phenyl ] - 3, 3- di met hyl but anani BP&T/US2007/018571
N-[2-chloro-6-trifluoronethyl-4-(6-trifluoronethyl-3,4
-di hydro-1Hisoqui nolin- 2-yl)-phenyl] -3, 3
- di et hyl but anam de 15
N-[ 2-chl oro- 4- (6-chl or o- 3, 4-di hydro-1 H i soqui nol i n-2-y
6-trifluoromethyl phenyl]-3, 3-dinmethyl butanam de
4- (6-chl oro-3, 4-di hydro-1Hisoquinolin-2-yl)-2,6-di
h I-phen I.]1-.3,.3- dinethyl butanam
NGy asisoainelan 5 Fo e RemeIYiRben DY, 6- i
butkhdmak] - 3, 3- 20 di net hyl but anam de
N-[ - chl or o- 4- :7 fl uoro- 3, 4-di hydro-I1 Hisoquinolin-2-y
|) 6Nt 2r¢hlers Whydrm@qwnqlm%(Iéi)owl)rét(nyﬂlwomﬁwﬂ)@benyl) 3-
I 4- di hydro- JHi soqui nol i n-2-yl) -2, 6-di
tlﬁenf I|?)lf0gny dg 3 - dinet hyl but ananm de 25
N- [ 2Ne(}2I-@ﬂqr044 -(@ﬂilbmaii,é-cahstldrdnan@lnghm-ﬂl(liébmmﬁﬁoI in-2-y

(tﬁglr% %@%ﬁé}% %ﬂdﬁ%‘r@%‘@ gﬁ%ﬁﬁ%%amﬂ ggqul nolin-2-y
|') - 6NRARE¢hEbohe(3,8-dih3irg- IH-tsoqeinblin-Auy6anettiel phenyl]-3,3-

or 0-6- met hyl'-4-(6-trifl uoronethyl -3, 4-di hydr o-
AR, 1) - 30

p he nNé%&llW—Q@iﬂhﬁthl Jadinydre el H-%q\lﬂoﬁﬂ%&@%ﬁﬁﬁxoromethyl
7/ 018571
g' 'ﬁY‘gPBe"ﬁYPg’P&‘PﬂaHP‘SGS 4-di hydro-1 Hi soqui nol i n-2-y ‘
|)6 Ll RGNV 6 i flfordnretiyt BB Aty @té- AFAEA lin-2-yl)-phenyl]-
Nﬂ%ltorc§n4 ﬂG Jf(l uor o- SmErgrhydro JH | soqu?ﬁrg“lnn %/)p eyl

1)

N-[
met
Nr[

" 343 lipethytangmide §i et hyl but anani de 5

N-[ AN~ éﬂlW&h@’ﬂéﬁr@H&W—Q-(ﬁS%ﬂ%@%&ﬂ}lLﬁ&%‘ Mdro 2 RbBuinolin-

phen 3- di net hyl’but anam de

Zﬁll)[-ﬁle@b}ﬁfg reimethylbuganamider- 1H- i soqui nol i n-2-yl)-2-trif
I uor ﬂlnﬁt SMbRLE! Ry lchiovo-3 4-d1hydro IH-1soqumohn—2-yl) 6-trifluoromethyl

phenyl]-3,3-dimethylbutanamide

N—[4-(6-chlofo-3,4-dihydro—1H-isoquinolin—2-yl)-2,6—dimethyl-phenyl]-3,3-
dimethylbutanamide ’

N-[4-(6-fluoro-3,4- dlhydro-IH-lsoqumolm 2-yl)-2,6-dimethyl phenyl]}-3,3-
dimethylbutanamide

' N-[2-chloro-4-(7-fluoro-3,4-dihydro- 1H-1soqumolm-2—yl) 6-trifluoromethyl-
phenyl]-3,3-dimethylbutanamide

N-[4-(7-fluoro-3,4-dihydro- 1 H-isoquinolin-2-yl)-2,6-dimethyl-phenyl]-3,3-
dlmethylbutanarmde |

N-[2-chloro-4 (6-fluoro-3 4-d1hydro 1H-1soqumolm—2-yl) -6-methylphenyl]-3,3-
‘dimethylbutanamide

N-[2-chloro-4-(7-fluoro-3, 4-dlhydro-1H-1soqumolm—2-yl) 6-methylphenyl] -3,3-
dimethylbutanamide

‘ N-[2-chloro-6-methyl-4-(6-trifluoromethyl-3,4-dihydro- IH-lsoqumohn-Z yl)-

phenyl]-3,3-dimethylbutanamide
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di met hyl but anam de

N-[2-chloro-4-(6-trifluoronethyl -3, 4-di hydro-JHi soqui
wWmeios02439%/1 ) - phenyl ] -3, 3- 10 di net hyl but anam deBCT/US2007/018571

N-[4-(7-fluoro-3, 4-di hydro-JHisoquinolin-2-yl)-2-trif

| uor onet hyl - phenyl ]-3,3 - di net hyl but anam de

3,3-dinmethyl -N-[2-trifluoronmethyl-4-(7-trifl uoronethyl

-3, 4-di hydro-1 H isoquinolin-2-yl)-phenyl]butanam de

15

N-[ 4- (6- met hoxy- 3, 4-di hydro-1Hisoquinolin-2-yl)-2,6-d

i met -nheny| 1-3, 3- di hyl byt anam de.

N- [ 41 (ﬂ:%‘a‘lj%’i°h‘§/'g§‘8r-‘]f’|’—?‘?é‘gﬁg}i’%&%1‘?99‘?‘)°-?’?37rf¥¥)fﬁ35{’5‘?ﬂ’é'-1'|?§?“y1]'3’3'
dimdthydb@andrhida, 3- di net hyl but anam de '

N-[ 2-chl or o- 4- &(g 4-di hydro-I Hisoquinolin-2-yl)-6-trif

| uor Brier $iiesp-$ffyero- 34 dihydroy) HrisoqpinglinZny)iphenylld -
diidttvibaafafigay dr o- JH-i soqui nol i n-2-yl ) -2, 6-di met hoxy-p

henyhg_- 3, 3- di met hyl but anam de. 20. The conposition of

cl ai Nrife(6-herree,4-dthydomd HosequinolinRrii)-3-methylsphenyt eh3-

/ fol | ow ng: v o
dﬁ%@"&ﬁ?’é‘%’g@i(s, 4- di hydr oi soqui nol i n-2(1H) -yl )-6-(tri
f | uoNeffetthfiigmptietrdityds)-2 H-ioqunblin-2kyd)- 2+ flictomethylphenyl]-3,3-

N (A 4- di hydroi soqui nolin-2(1H) -yl) -2, 6-di met hyl phe
d‘r‘fif’l‘};}-‘llé‘,ﬁé‘-‘”g‘udﬁet hyl but anani de 109 WO 2008/ 024398

PCT/ NeR20ch 61018 56-trifluoromethyl-3,4-dihydro-1 H-isoquinolin-2-yl)-phenyl]-3,3-
N-(2-chl oro-4-(3, 4-di hydroi soquinolin-2(]H)-yl)-6-(tri
d‘l"?‘?&%’pﬁ%{’ﬂwdfphenyl )-3- cycl opentyl propanani de -
- N ( 2Ncfal- O Audhro{H4-Lihidee-1 B- o ghiyki-2L i p o i fibiometiyl ipheiyl]-3,3-
%l)l- 6-£t rifl ,léor onet'hyl phenyl) -3, 3-di net hyl but anam de
dimethyl ide :

utanam

N-[ 23,thiﬁ{eﬂ%ﬁ:ﬁ—@z-fﬂﬁﬂiih&Mﬂieﬂry]id?%ﬁlh&bf&ﬁétﬂyl%,ﬂd}hﬁk&ﬁ?ﬁ
.yl phenyl] -3, 3- dinethyl butanam de
IsRapInOliny orbphenytlbptanamedes 4- di hydro- | Hi soqui nol i n-2-y

1) - ONL[4-{d-teftdRF 3 bihydro-  H-isoquinolin-2-y1)-2,6-dimethyl-phenyl]-3,3-
dimethylbutanamide

N-[4-(3,4-dihydro-1H-isoquinolin-2-yl)-2-methoxy-6-methyl-phenyl]-3,3-

- dimethylbutanamide

N-[2-chloro-4-(3,4-dihydro-1 H-isoquinolin-nyl)-6-triﬂuoromethoxy-phenyl]-3,3-

_ dimethylbutanamide, and

Nf[4-(3,4-dihydro-IH-isoquinqlin-2-yl)-2,6-dirnethoxy-phenyl]-3,3-

dimethylbutanamide.

20. The composition of claim 16, where the compound of formula IA is chosen from
the following: | |
N-(2-chloro-4-(3,4-dihydroisoquinolin-2(1 H)-yl)-6-(trifluoromethyl)phenyl)-3,3-
dimethyl butanamide '
N-(4-(3,4-dihydroisoquinolin-2(/ H)-yl)-2,6-dimethylphenyl)-3,3-

dimethylbutanamide
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phenyl ] - 3-cycl opentyl propi onam de
N-[2,6-dinethyl-4-(6-trifluoronethyl-3,4-di hydro-1H

w0 s@gue43g8 i n- 2-yl ) - phenyl]- 10 3, 3-di net hyl but peTEDBZIE7/018571
N-[2-chloro-6-trifluoronethyl-4-(6-trifluoronethyl-3,4
- di hydro-1 Hi soqui nol i n-

[
2-yl)-phenyl] -3, 3-di net hyl but anam de

N-[ 2-chl oro- 4- (6-chl or o- 3, 4-di hydro- JHi soqui nol i n-2-y
[)-6-trifluoronethyl phenyl]-3,3-dinethyl butanan de
15

r’\rl-eE ﬁ #&b i Or‘f ﬁgz“@ll(ljyldﬁlg d&ﬁvg ol g&% )ag% (tnf%u(}{'o)net%\y?)pgenyl) 3-

cySidpéntydpropataingide, 4- di hydro-] H-i soqui nol i n-2-yl') -2, 6-di
met hKI pheny zfl 3 3 di met hyl but anam_ _de
N- [ 2NeRrelerort-(orflpprgns - dshxﬂraaSﬂwP%hwﬂfQoﬂMn@vﬂm@Wﬂwl

pﬂe)ny@ 3 3%&&1&'@5’%% de 20

3-di net hyl but anam de

o 4%3(97_ ghleror (54 iy dFbispapingbrrdribimethyl phenglleh

P&m{ - 3,3 - dinet hyl but anam de
dlﬁ%{@%ﬁ or o % (6-fl uoro-3, 4-di hydro-1Hisoquinolin-2-y
| ) - 6Nr2:¢hionoke(6-hod -3 4-dihyrdrohy-Roqainatin @eyl}H-trifluoromethyl

N[ 2-¢hl ro- 45 7-t1uoro-3, 4-di hydro-1Hisoquinolin-2-y
pkfe)ng'é'f?g%qwmﬁ’é& 7Pl °n§"§8 di met hyl but anani de

N[ 2N€[DL6}dméihyle4 (6-tri fladr@methiyf-B i edib pédoh JH-i Sy qlireblimy2hyl)-phenyl ] -
3k|: noI i n.2- yl)phenyl] -3, 3-dinethyl but anam de

}_‘% d’i‘%’aﬂ‘ #%- chl or o- 3, 4- di hydr o- JH-i soqui nol i n- 2-y

1) - 6Nn[Ht-&mbxtblfle-ﬁyﬂldor8m3th BQ- (dltﬂﬂhbwnmﬂhﬁrmmmdlzdﬂ%quinolin-

280 /02%39:2 %U 2007/ 018571
2Dy gheppllsh3d YORBRRICE 4- di hydro- | H | soqw nol i n-2-y

| ) phﬂ“[ﬁ'—&lﬂé"no?# (@-bﬂl@?@—y |4bdih§d}6m}¢-$soqumolm—2 1)-6-trifluoromethyl
fluor034d|hydroIH-|squ|noI|n§yI) -meth

plyqnyﬁeﬁa%d}msthzlbWW| but anani de 5
H,E)fg" t(; 6:d- ﬁ%n%)dmpplsbnglhsﬁw ﬁ?b'(ﬁd@néﬂx}l dhich{1f3,3-
dimethylbutanamxde
N-[4-(6-fluoro-3,4-dihydro-/ H-isoquinolin-2-yl)-2 6—d|methy1 phenyl] -3,3-
dimethylbutanamide
N-[2-chloro-4-(7-ﬂuoro-3,4-dihydro-IH;isoquinolin-2-y1)-6-tn'ﬂuoromethyl-
phenyl]-3,3-dimethylbutanamide |
'N-[4-(7-ﬂuoro-3,4-dihydr0-]H-isoquinolin;2-yl)-2,6-dimeth)lrlphenyl]-3,3-
dimethylbutanamide _
'N-[2-chloro-4-(6-fluoro-3 ,4-dihydro-IH-isoquinolin-2-yl)-6-methylphenyl]—3,3-
dimethylbutanamide _ :
N-[2-chloro-4-(7-fluoro-3,4-dihydro-  H-isoquinolin-2-yl)-6-methylphenyl]-3,3-
dimethylbutanamide
N-[2-chloro-6-methyl-4-(6-trifluoromethyl-3,4-dihydro- / H-isoquinolin-2-
yl)phenyl]-3,3-dimethylbutanamide
N-[2-chloro-4-(6-chloro-3,4-dihydro-IH-isoquinolin—Z-yl)—6-methylphenyl]-3,3- :

dimethylbutanamide
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di met hyl but anam de

N-[2-chloro-4-(6-trifluoronethyl -3, 4-di hydro-I| Hi soqui
wmeios02439%/1 ) phenyl ] - 3, 3- di net hyl but anam de  PCT/US2007/018571

N-[4-(7-fluoro-3,4-di hydro-1Hisoquinolin-2-yl)-2-trif

| uor onet hyl phenyl ] -3, 3- 10 di net hyl but anam de

3,3-dinmethyl -N-[2-trifluoronmethyl-4-(7-trifl uoronethyl

-3, 4-di hydro-1 H isoquinolin-2-yl)-phenyl]butanam de

N-[ 4- (6- met hoxy- 3, 4-di hydro-JHi soqui nolin-2-yl)-2,6-d

i met hyl phenyl] -3, 3- di nethyl butanam de 15

N-[4-(3, 4-di hydro-1H i soqui nol j n-2-yl)-2-nmet hoxy- 6- net

hyl phle[ﬁyq:lilgrg,-%(&gpmwrdlm%ﬂgﬁfsegumolm-zyl)phenyl]-3,3-

 dihekiyI6thRidd- ( 3, 4- di hydr o- JH-i soqui nol i n-2-yl)-6-trif

| uoronet hoxyphenyl | -3, 3- di net hyl - but anam de, and
N[ 4N¢[3,-(«§-ﬂwquciir,%dmdr%-éé{uﬁsmlnwrzzwlﬂﬂq%hﬂphmﬂb&;}: p

diRMbutananige0 di met hyl but anami de. 21. A nethod of
~pre

enting or treating a disease or disorder which is
af f ebit[de(6bfuorasicrdityidoor I Gt ispaningléni-arylk Rdrflapromethylphenyl]-3,3-

: j g mnistering to a patient in need thereof
dlgﬁ)t éir“gpeu f|’agal ly effective anpbunt of a conpound of

f or NiH2-¢hlotor4-¢6 i flucyomstiyl-a1dediB§dton B sfquirddin-ZFyBphenyl]-3,3-
d.rretﬂl}}gg tof _claim20, where the conpound of forrmula IA

Y TXOARBUNE of fornula IA-1. 30 23. The nethod of

cl ai W-[20(7-fiisro €3, 4-déhydosl Alisdquifiolie 2rpl)-2-th Audrenidiodpivenyl]-3,3-
dibfetiiglbliténarhide! owi ng: 111 WO 2008/ 024398 .

PCT/ 8)328héetH31. 38 [2-trifluoromethyl-4-(7-trifluoromethyl-3,4-dihydro-1H-
. N-(2-¢chloro-4- (3, 4-di hydroi soqui nolin-2
ispqyipolin-p-d)-phenylibytanamideany | ) pheny! ) - 3, 3-

di mefo 8ihaRY-384-dihydro- 1 H-isoquinolin-2-yl)-2,6-dimethylphenyl]-3,3-

N- (4- ( ,%i Y o cainydro- [H-isoquindlin-2-y1):2,6-dimethylphenyl]-3.3

- dimathylbutanargidget hy| but anani de 5 .

- (oL AR S ARG Hetybrbidf 5-

dimethyl-butanamide _
N-[2-chloro-4-(3,4-dihydro-/H-isoquinolin-2-yl)-6-trifluoromethoxyphenyl]-3,3-

dimethyl-butanamide, and - ,
N-[4-(3,4-dihydro-1H-isoquinolin-2-yl)-2,6-dimethoxy-phenyl}-3,3-

dimethylbutanamide.

21. A method of preventing or treating a disease or disorder which is affected by
-modulation of potassium channels, comprising administering to a pafient in need thereof
- a therapeutically effective amount of a compound of formula IA or a salt or solvate ,

thereof. '

22. The method of claim 20, where the compound of formula IA is a compound of

formula IA-1.

23. The method of claim 20, where the compound of formula IA is chosen from the

following:
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cycl opent yl propanam de

N- (2-chl oro-4-(6-fl uoro- 3, 4-di hydroi soqui nolin-2(1H)-y
WO 20084024398 i f | uor onet hyl phenyl ) - 3, 3- di net hyl but BETEDEZVE7/018571

N-[ 2- chl oro- (3, 4-di hydro-1Hisoqui nolin-2-yl)-6-nethyl

phenyl ] -3, 3-di net hyl - 10 butanam de

N-[ 2-chl oro-4- (6-fl uoro- 3, 4-di hydro- I H i soqui nolin-2-y

|)-6- trifluoronethyl phenyl]-3-cycl opentyl propi onam de

N-[2,6-dinethyl-4-(6-trifluoronethyl-3,4-dihydro-1His

oqui nol i n-2-yl ) phenyl ]- 3, 3-di nmet hyl but anam de 15

N | ﬁ;}@&%&l&&-@%’ﬁ%ﬁ%ﬁﬁ&éﬂ&ﬁzEJ%t-{flS_-fs'-(ltjr?ﬁSo%}nréﬁxlyl)%hényl)a,3_-
ditnethylb@agaiide- 3, 3- di met hyl but anani de '

N-[ 2-chl oro-4-(6-chl oro-3, 4-di hydro- 1H-i soqui naol i n- 2-y

1) - 6N-G-3s4-dihwdraisaapmetiand( -y 1228 dimepiphsoyirdati de
dbhdifly1b8raflthfAe0- 3. 4- di hydro- I Hisoquinolin-2-yl)-2,6-d

met hyl phenyl ] -3, 3- 20 di net hyl but anamni de

N- [ 4 N-@-¢hloror 4{(B44liklydrgigequinelin-g 6 yldi6r-(t- ugrpinethy)phienyl)-3-

' -2 .3- di net hyl but ananmi de _
C’@{"%‘bﬁ?‘%ﬁ%ﬁ%ﬂ%sfl uor o- 3, 4-di hydro- 1 H i soqui nol i n-2-y

| ) - 6N-(2-¢Hflbroet-(Grfiubyd-piediy droBoguidblin 2 pyul dhani de

2 Cye .y
(fifipgromethylphonyD 3. 3-impyIbRtanamide i ot i n-2-y1)-2,6-di
met hiN-[hetlyto}4-83,3-diklydrei HH-isoghino Hii2dyl )-6-methylphenyl]-3,3-dimethyl-

bN%LZ-ﬁ@Ioro-4-(6-fluoro-3,4-dihydro-lkbisoquinoIin-2-y
YR28™M%Et hyl phenyl -3, 3- di et hyi but anani de

N[ 2T\E[’ﬂ—ﬂﬂ@mﬁlﬁ-ﬂﬁxbtﬁlfa,@-—cﬁhﬂdr_dim-ﬁ’s"oqtﬁlidiihszlgl)idﬁ0| in-2-y
l -6-n%§h§%ph n%l]-s,s- 30,dJnth¥I ut anam de 112 WO
ﬁzfl}m'ez yipbent Ugstypereipggpipnamide . . ,
N- [ 2Ncf, 616fn &h PeA -6k fhadrBmieftyl 308 yREIY Heisodhisbi BV Sl Dphenyl)-
JH-i soqui nol i n- 2- yl ) phenyl ] -3, 3- di net hyl but anam de
3 - dimegyilypenamide - chl or o- 3, 4- di hydro- | Hi soqui nol i n-2-y
| ) ) 6N@-aﬂbﬁh@-ﬂyﬁﬁdrgm%ﬂlyIA-(&mﬂuoromethyl-’3,4-dihydro-IH—isoquinolin—
2-yl)-phenyl]-3,3-dimethylbutanamide
N-[2-chloro-4-(6-chloro-3,4-dihydro- 1 H-isoquinolin-2-y1)-6-
trifluoromethylphenyl]-3,3-dimethyl butanamide
N-[4-(6-chloro-3,4-dihydro-1H-isoquinolin-2-yl)-2,6-dimethylphenyl]-3,3-
dimethylbutanamide '
N-[4_-(6-ﬂuoro—3,4-dihydro-1H—isoquinolin-2-yl)-2,6-dimethylphenyl]—'3,3-
dimethylbutanamide - ' '
N-[2-chloro-4-(7-fluoro-3,4-dihydro-/ H-isoquinolin-2-yl)-6-
trifluoromethylphenyl]-3,3-dimethylbutanamide
N-[4-(7-fluoro-3,4-dihydro- / H-isoquinolin-2-yl)-2,6-dimethylphenyl}-3,3-

~ dimethylbutanamide

N-[2-chloro-4-(6-ﬂuoro-3,4-dihydro-1H-isoquinolin—2-yl)-6-rhethylphenyl]-3,3- ‘
dimethylbutanamide
N-[2-chloro-4-(7-fluoro-3,4-dihydro-1 H-isoquinolin-2-yl)-6-methylphenyl]-3,3-

dimethylbutanamide
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di met hyl but anam de 5
N-[ 2-chl oro-4- (6-fl uoro- 3, 4-di hydro- I Hisoqui nolin-2-y

wo dhempbd - 3, 3- di net hyl but anam de PCT/US2007/018571

N-[4-(6-fluoro-3, 4-di hydro-JHisoquinolin-2-yl)-2-nmeth
yl phenyl ] -3, 3- di net hyl but anam de

N-[4-(6-fluoro-3, 4-di hydro-IHisoquinolin-2-yl)-2-trif
| uor onet hyl phenyl ] -3, 3- 10 di net hyl but anam de

N-[2-chl oro-4-(6-trifluoronethyl -3, 4-di hydro- JH—lsoqw
nol i n- 2- yI)phenyI] 3, 3- di net hyl but anam de :

N-[ 4= fl.uor | H i in trif

or D PRSI g8 iicetne s ity dre i ioatinolin-2-
yISpIi’enS}l]m%BJamhetMy[&nddahﬁa@oronet hyI 4- (7 trifluoronet hyI

-3,4-dj hydro-|l H |soquinolin-2- phenyl ] but anam d

N AN SRpRok 6 shioret iy Bisoror LA SAagbAmadi e Bhegy1)-3.3-

dllnf@ltx vhiahsiidel - 3, 3- di net hyl but anami de
4- di hydro-1 H-isoqui nolin-2-yl)-2-methoxy-6-nmet

hyI pwé%vq10@%(6émom -Fdrdihydrot Hiriseiquimolin-2-yl)phenyl]-3,3-
Jtl?ylﬁﬁ‘t'aﬁ L ids- (3, 4-di hydr o- JHi soqui nolin-2-yl)-6- trif
uor-omnet oxyphenyl] 3, 3- di net hyl but anam de, and
N- [ 4N-[3-¢6-fndrpel, é-dllh#drs-dq&uanxhlnahtzélyyl) 2imﬂhyjipham]}2;3ph
met hyl but anam de. 25 24. A nethod of
d%@e‘}&'} n@mgire treating a disease or disorder which is
af f eblt-[etal(dsﬂuome& A ditiydoor 1 Bf-isuqhihelie-2 gy )-2 drifladb @asdthytphenyl]-3,3-
d ei‘ayqﬁ _ri.si ng adm ni stering to a patient in
il “a therapeutical ly effective amount of a
c 0 rrpwmcmﬁrd-wmmﬁﬂudr&xﬁmymsahmyafo-uas& nigdlirs2lyY)phényl]-3,3-
‘iﬂr@ﬁﬁf 30 13 WD 2008/ 024398 PCT/ US2007/ 018571 25.
d‘ﬁP reventing or treating a seizure or

sei ZNL|- (i" ﬁ@é!@e.f 4- d@lWJSJIH 138quinolin-2-yl)- 2-tr1ﬂuoromethylphenyl] 3,3-
dlmethylbutanamlde
3,3-dlmethyl-N-[2¥t1*iﬂuoromethyl-4-(7-triﬂuoromethyl—3,4-dihydr_o—IH-
isoquinolin-Z-yl)-phenyl]butanamide.
N-[4-(6-methoxy-3,4- dlhydro-IH-lsoqumolm-Z yl)-2,6-dimethylphenyl]-3,3-

d1methylbutanam1de

N-[4-(3,4- dlhydro-1H-1soqumol1n-2-yl) 2-methoxy-6-methy1phenyl] 3,3-
dlmethylbutanamlde |

N-[2-chloro-4-(3 4-dihydro-1H-isoquinolin-2-yl)-6-triﬂuoromethoxyphenyl]-3,3—
dimethylbutanamide, and

N-[4-(3,4-dihydro-1H-isoquinolin-2-yl)-2, 6-d1methoxyphenyl] 3,3-
dimethylbutanamide.

24, A method of preventing or treating a disease or disorder which is affected by
activation of voltage-gated potassium channels, comprising administering to a patient in
need thereof a therapeutically effective amount of a compound of formula IA or a salt or

ester or solvate thereof.
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adm nistering to a patient in need thereof a
therapeutically effective anount of one of nore of

wo b@soizbow ng: a conpound of fornula | A a sal PCDUSB07/018571
conmpound of formula IA or a solvate of a conpound of
formula IA. 5 26. A nethod of treating or preventing a
di sorder characterized by hyperexcitability of the
nervous system conprising admnistering to a patient
in need thereof an effective anpbunt of a conpound of
formula A or a salt or solvate thereof 10 27. A

thod of L ngreasin the channe) b|||ty of
2 enCB e b AFBR LR o Hrahing A SCHR TSR ST amPrging
adrinfstdrihgite rmsaheﬁthl deed tHeestiflatBerap@iitichll bffocti ve sl 8f one of
of formyla IA-1 or a salt or solvate thereof

A
mas ¢idhe Srlovipgecamppynd Af dprmulpld grsaltiof @ epﬁlpgun‘i Rfrfgrmula IA or

a SIVRE b b B8mPpuRIISE R-HLAITIANY t0o said mammal an
ef fective amount of a compound of fornmula IA-1 or a

salt sol vate, or ester thereof. 29. The nethod of any

or n{m a&ﬁ%\g f)llf ggaglng%}ngnrg\ﬁegti %?ﬁ;sroﬁrm cﬁﬁnﬁg&yﬁ%gg 8ype|rexcitability
ofithe heryous system gémptisingedMiniseEng fba patient or n&@ themgofan effective
acp it S AR n SR E1 LG b SaiPor QR Gosen from

N- (2-chl oro- 4 (3, 4- di hydr oi squ| noI|n 2(1H)-yl)-6-(tri

4] VORRE LI ERE 8 8 ) LML B ARG o

mﬁm‘in)ai Emapnﬁihgaﬂﬁxyﬁlbl&hl’:lg dnsdie mammal to an effective amount of a

hi d lin-2(1H) -yl )-6-(tri
QiSO AT %Ffwr)a téri’ﬁ'ef"q“mo' &b opana de.
N-(2 chloro -(6-fluoro-3,4 dlhydr0|squ|noI|n 2(1H)-y
6-
23 2 rify ra%theﬁlref ingrssiagneprenabMycureants ina mammal gemprisingyD |
adthi ?&t&%&%ﬁga@‘?{({ég%%_ glgl% ég’%%ﬁ%]ﬁnll%uga alf 2r11 g?mﬁourzdy?tifonnula Iﬁs -lora
Sa}q polueatp] gr-cgteg thageafet hyI but ananmi de

29. The method of any of claims 24, 25, and 26, where the compound of formula IA

1s a compound of formula IA-1.

30. The method of any of claims 24, 25, 26, 27, or 28 where the compound
administered is a compound chosen from the following:

N-(2-chloro-4-(3,4-d1hydr01soqumolm—2(IH)-yl)-6-(triﬂuoromethyl)phenyl)-3,3 -
dimethylbutanamide

N-(4-(3,4-dihydroisoquinolin—2(fH)-yl)-2,6-dimethylphenyl)—3,3-
dimethylbutanainide |

N-(2-chloro-4-(3,4-dihydroisoquinolin-2(/ H)-yl)-6-(trifluoromethyl)phenyl)-3-
cyclopentylpropanamide

N-(2-chloro-4-(6-fluoro-3,4-dihydroisoquinolin-2(1 H)-y1)-6- .
(trifluoromethylphenyl)-3,3-dimethylbutanamide
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N-[ 2-chl oro- 4- (6-fl uoro-3, 4-di hydro-1Hisoqui nolin-2-y
[)-6- trifluoronethyl phenyl]-3-cycl opentyl propi onam de

W®2008/024398 PCT/US2007/018571
N-[2,6-dinethyl-4-(6-trifluoronethyl-3,4-dihydro-1His
oqui nol i n-2-yl)-phenyl]- 3, 3-di net hyl but anam de
N-[2-chloro-6-trifluoromethyl-4-(6-trifl uoronethyl -

-di hydro- 1 Hisoqui nolin-

2-yl)-phenyl] -3, 3-di net hyl but anam de

N-[ 2- chl or 0- 4- (6-chl oro- 3, 4-di hydro-1 Hi soqui nol i n-2-y

[)-65, 10 trif o) en th ta

N [Nt SO SebaBird e s A Aoy

difiipb@aeanide- 3, 3- di net hyl but anam de

N-[4(6f|uoro 4-di hydro-1 H | qu|noI|n2yI) 2, 6-di
met h)rn @Hw%‘%g@uom -Hretdibydson/ é?fémﬂa’éwks- 2-y1)-6-

trm\ﬂ)?drﬁ&h??ﬁeﬁyli-i ykw?é&yfpréi;mméo | Hi soqui nol i n-2-y

-6- trifluoronmeth di met hyl but anam de .

N- [ 4N¢[i,6 Himegthylsd ﬂﬁ-m pyeihpil-3 dodihiydrer | H-isoquinelim-Z5yhirphenyl]-

3- di net hyl but anam de
Eﬁfl oro4§6f|uor034d|hydroII—|-|squ|noI|n2y
1) - 6Nn[ét-¢t;lbqglaﬁzﬂyﬂh}oremsﬂlyl_le (Gitrifubsoniabh rhfdditeydro-1 H-isoquinolin-
- -4- (7~ ro- 3, 4-di hydro-1Hisoqui nolin-2-y :
2'%)!@‘3%8{]%7?'8%%%%@ %%g&cgel nmet hyl but anam de
N[ 2Ne[r2|—ch1ao€4-ﬂ@t:hlyoto—§%ﬁhydxbﬁlmmommz-sl)éb-di hydr o-
[ so . .3- di met hyl but anam de 25
“’f@f’i"’eﬁ g E%P%?ﬁlﬁ@%ﬂ‘l dro | Hisoquinolin-2-y
| ) GNHIELdWé}ﬂM h]diByddo- ]H-ﬁﬁgﬁhbmaﬁm@&xmethylf»henyl] -3,3-

chloro (6f|uor034 i hydro-1Hisoquinoli
d‘F'B - di met hyl but anam de

N-[ 4N(-[ﬁ—{ -ﬂ@cSrB 334 Aiidryd HOsddrihSIRFIaiyIRD Istularemylp&nsratiws-
yI phenyl - 30 di'net hyl but anam de 115
mb%mldpcw US2007/ 018571

N-[2-chloro-4-(7-fluoro-3,4-dihydro-  H-isoquinolin-2-yl)-6-
trifluoromethylphenyl]-3,3-dimethylbutanamide .

N-[4- (7 -fluoro-3 4-d1hydro -1H-isoquinolin-2-yl)-2,6- dlmethylphenyl] 3,3-
dimethylbutanamide

N-[2-chloro-4-(6-fluoro-3,4-dihydro-/ H-1soqu1nolm-2—y]) -6-methylphenyl]-3, 3-
dimethylbutanamide

N-[2-chloro-4-(7-fluoro-3,4-dihydro- IH-lsoqumolm- -yl)-6-methylphenyl]-3,3-
dimethylbutanamide |

N-[2-chloro-6-methyl-4-(6-trifluoromethyl-3,4-dihydro- / H-isoquinolin-2-
yl)phenyl]-3,3-dimethylbutanamide _

N-[2-chloro-4-(6-chloro-3,4-dihydro-1H-isoquinolin-2-yl)-6-methylphenyl]-3,3-
dimethylbutanamide _ '

N-[2-chloro-4-(6-fluoro-3,4-dihydro- I H-isoquinolin-2-yl)phenyl]-3,3-
dimethylbutanamide

N-[4-(6-fluoro-3,4-dihydro- IH-lsoqumolm-Z yl)-2-methylphenyl]-3,3-

dimethylbutanamide
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N-[4-(6-fluoro-3, 4-di hydro-1Hisoquinolin-2-yl)-2-trif
| uor onet hyl phenyl ] - 3, 3- di net hyl but anam de
WORG0RAOZ4IPOr 0- 4- (6-tri fl uoronet hyl - 3, 4- di hydr o- PEF/USIHOUI18571
nol i n- 2-yl ) phenyl ] - 3, 3- di net hyl but anam de 5
N-[4-(7-fluoro-3, 4-di hydro-JHisoquinolin-2-yl)-2-trif
| uor onet hyl phenyl ] - 3, 3- di net hyl but anam de
3,3-dinmethyl -N-[2-trifluoronethyl-4-(7-trifluoromethyl
-3, 4-di hydro-1H isoquinolin-2-yl)-phenyl]butanam de
N-[4 (6- rrethoxy 3 4-di hydr o-1 H i soqui noIin 2-yl)-2,6-d
i met hyl phenyl ] 10 di net hyl but anam
N- [ 4N (-6 falilcrfyu% dmdr% 66’0151%%}!’??1‘“225)[1)'22‘“ﬂ’é‘?‘l‘?&%&‘/hiépl?ﬁé‘o’ll -3,3-
dil?,yé gmgmgae di met hyl but anam de
-chl oro-4-(3, 4-di hydro-1Hisoquinolin-2-yl)-6-trif
| uor dni2r¢hderpptréiririflucomethyl-det-dihydignt Hnsaguinolinggryl)phenyl]-3,3-
- ydro- 1 Hisoquinolin-2-yl)-2,6-dinethoxyph
d%&ﬁméaémmggneth | but anam de. 31. A nethod of
pr evélﬁ[t4|-ﬁgﬂmr0t3r 'b-dnhwgo—dfﬂlsgelaseliroa -yd}-2 ¢rifluerontethyiphenyl]-3,3-
dﬂéﬁ%ﬁ nmodul ati on of potassi um channel s,
I'ST ng aam nistering to a patient in need t her eof
20 a313hhmpmh-ﬂ~i-¢blhhﬂuc&bﬁmﬁtyﬂ-me(7anﬂuntonﬁthﬁ 3 ddlodna- /64-
S mjiéﬂ- Ai)c_ % 1]§ at or.solvate thereof. 32. The
lﬁﬁ\‘.“% G IEPhsIBtangiide. "t he conpound of formula I A
i S aNGpln@thlon' 3,4-dihydie 1 HAsdquirdind3-y1)12\6-dimetigtbhehyl]-3,3- -
ere the conpound of forrmula IAis chosen

'ﬁté“a‘? 1 owi ng:

N ( 2prgr41dAryaﬁ) 4Hdk6mdﬁ&ir§2wmdtmb&éﬂetuﬁbh&ya}3 B-
fl uororret hyld) phenyl ) -3, 3- di net hyl but anam de 116
ABYRAPCT/ USZOO?/ 018571

N ( 41\)(-@-&119:'0'34/@5 QLERAHIYH-§dqBinblih-291)-64rifrubtdiRdthdt ypheny1]-3,3-

dlmetgyl-butanarmde and
N-[4-(3,4-dihydro-1 H-isoquinolin-Z-yl);Z,6—dimethoxyphenyl] -3,3-

digagtigy

dimethylbutanamide.

31, A method of preventing or treating a disease or disorder which is affected by
modulation of potassium channels, comprising administering to a patient in need thereof
a therapeutically effective amount of a compound of formula IA or a salt or solvate

thereof.

32. . The method of claim 31, where the compound of formula IA is a compound of

formixla IA-1.

33. . The method of claim 20, where the compound of formula IA is chosen from the
following:
N-(2-chloro-4-(3,4-dihydroisoquinolin-2( 1 H)-yl)-6-(trifluoromethyl)phenyl)-3,3-

dimethylbutanamide
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di met hyl but anam de
N- (2-chl oro-4- (3, 4-di hydroi soqui nolin-2(1H) -yl )-6-(tri
wo bavstopeseg hyl ) phenyl ) - 3- cycl opent yl propanan deCBHUS2007/018571
N- (2-chl oro-4-(6-fluoro-3, 4-di hydroi soqui nolin-2(1H) -y
[)-6- (trifluoronethyl phenyl)-3, 3 -dinethyl butanam de
N-[ 2-chl oro-4- (3, 4-di hydro-I1 Hisoquinolin-2-yl)-6-neth
yl phenyl ] -3, 3-di net hyl - but anam de
N-[ 2- chl oro-4-(6-fl uoro- 3, 4-di hydro- 1| Hisoquinolin-2-y
l)-6- 10

N [ NG R R B SRR ARSI 1

diatethylbhtaRandidg! ) phenyl ] - 3, 3 d| met hyl but anam de
N[ 20h|oro6tr|fluororrethyl ((6tr|fluororreth¥1 3,4
_di hyloncl} eror4s63tidiydreisoquinolin-2(1H)-yl)-6-(trifluorom yl)phenyl)-3-

C)%'ldﬂe}lt gmlaes di met hyI but anami de 15
Zchoro4§ chl oro- 3, 4-di hydro-1Hisoqui nolin-2-y

| ) - 6N-@r¢hloneot pze- %)H@byqrogoguxgpmm $nani de
MBI S atagay 0o 2y o

N- [ 4N6[@-¢hlm=4>~(33441mtrdn9dfbxsoqumgbnraryiayﬁrmemygpmmﬂ]-e,addlmethyl-

b‘ﬁg%aledﬁhenyl 1-3, 3- 20 dinethyl butanam de
-chl oro-4-(7-fluoro-3, 4-di hydro-JHisoqui nol'in-2-y

| ) - 6N-[2-EHlboot-06reiibid- Biadilydrod B isdiqnisioliyt oyl @Rarm de
4- 0- LH-i sogui nol i n-2-yl ) -2, 6-di
eifleroh R e RhRaRE oo 25
lr\; [ éN:!ﬁ (ﬁ-ﬁfinﬁh&l&r-](&gﬂg@rgmé&@kbﬁdmydb:Hgﬁﬁbdumﬂlinm-&})phenyl]-
e -3, 3- di met ut anami de
3%1‘?351%#?}%&‘“% fl uoro- 3, 4-di %ydro JHi soqui nolin-2-y
| ) 6 &lﬁbﬁbh@-ﬁyﬂllorgm%t e/d-"tf@tthﬂubtﬂ ﬂl‘-ﬂ@-dnh dro- IH-xsoqumolm-

| oro-6-nethyl-4 trifluoronet di hydro-

21YHPWUF%%1‘1F‘H9@¥“’§€P“§W) enyl ] - 3, 3- di net hyl but anani de
" 117 N-[2-chloro-4-(6-chloro-3,4-dihydro- IH-1soqu1nolm-2-yl) 6-

' tnﬂuoromethy]phenyl]—3,3-dlmethylbutanamlde

N-[4-(6-chloro-3,4-dihydro-1 H-isoquinolin-2-yl)-2,6-dimethylphenyl]-3,3-
dimethylbutanamide - ,

N-[4-(6- ﬂuoro 3,4- dlhydro-IH-1soqmnolm-2-y1) 2,6- d1methylphenyl] 3,3-
dimethylbutanamide

N-[2-chloro-4-(7-fluoro-3,4-dihydro- 1 H-isoquinolin-2-yl)-6-
trifluoromethylphenyl]-3,3-dimethylbutanamide

N-[4-(7-fluoro-3,4-dihydro- I H-isoquinolin-2-yl)-2,6-dimethylphenyl]-3,3-
dimethylbutanamide

N-[2-chloro-4-(6-fluoro-3,4-dihydro- 1 H-isoquinolin-2-yl)-6-methylphenyl]-3,3-
dimethylbutanamide - |

N-[2-¢hloro-4-(7-ﬂuoro-3,4—dihydro-IH-isoquinolin-2-yl)-6-methylphenyl]-3,3-
dimethylbutanamide |

N-[2-chloro-6-methyl-4-(6-trifluoromethyl-3,4-dihydro- 1 H-isoquinolin-2-
yl)phenyl]-3,3-dimethylbutanamide
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WD 2008/ 024398 PCT/ US2007/ 018571
N-[ 2- chl or 0- 4- (6-chl or o- 3, 4-di hydro- I Hi soqui nolin-2-y

wo eyl phenyl | -3, 3- di met hyl but anam de  PCT/US2007/018571

N-[ 2-chl oro-4- (6-fluoro-3, 4-di hydro-1Hisoquinolin-2-y

| ) phenyl ] -3, 3- di net hyl butanam de 5 -

N-[4-(6-fluoro-3, 4-di hydro-IHisoquinolin-2-yl)-2-nmeth

yl phenyl ] -3, 3- di net hyl but anam de

N-[4-(6-fluoro-3, 4-di hydro-1Hisoquinolin-2-yl)-2-trif

| uor onet hyl phenyl ] -3, 3- di net hyI but anam de

N-[2-chl oro-4-(6-trifl|uoronet 34d|hydroll—|-|soq1

nol i N-2 3;119%};2@,91}1050 -3.4- @byw@?ﬁﬂqt}w&ﬁ&waé methylphenyl]-3,3-

d,hl[e&mlglﬁa&{nﬁggo 3,4-di hydro-1Hisoquinolin-2-yl)-2-trif
| uoronet hyl phenyl ] -3, 3- di net hyl but anam de

3, 3- Hrﬁ%eqhm 44(§-flupro-3 Arbhysiret WrisoquinplipZ-yl)phangHet by |
dm%thAy'lgﬁtgﬂﬂﬁl‘ael H i soquinolin-2-yl)-phenyl ] butanam de

: N- [ 4N¢[6-(fefliarmy3, 8 dihydriy Hrisoquinélioduilhdimethdphenyl 23 8- d

W %&2&3‘% ]1-3,3- dinethyl butanam de _
% ﬁydro | Hi soqui nolin-2-yl)-2-met hoxy- 6- net
hy - pNeldy(6}f18yr8-3,4Hditediny-l Brisoquanolie 2 y¥)-2-trifluoromethylphenyl]-3,3-
di Z%I?Pa{’otro%.- 3,4-di hydro-1Hisoquinolin-2-yl)-6-triflu
nyl] -3,3 - 20 dinethyl butanam de, and
N [ 4Né@relﬂﬁlrioh4tqb-mﬂd¢rbﬁlewi-agL«Blny&oyIH-iébq&irsﬁlm-bgpmiyl]-3,3-

¥ ’ ‘%I met hyl but anam de. 34. The product
Tyt ﬁ’éa’? §m t he reaction of
N- ( ANDI4OEYOfford =34 et yidyd- 1Bbiesytihold-3 'yl)25-tr1ﬂuoromethylphenyl] 3,3-

d| et hyl - but anam de with a tetrahydroi soqui noline
Yihygtanamide fornula Q below, in RL C,:- NH RR R Q

Wh ef 8 3E%i|m§m§:1Bﬂ{z-ﬁmuorb&@ﬁ&ﬁagg%hﬁordﬁet@ﬂa Ji!%}%gf&m-

lsqxqmmylgtzoe)-nh«wl}bumna_rmdﬂ Cl1-C6 al kyl; N(C)-Cs
al ky{\l)-[4QG r%thoxyé 4- dlhydro-IH-lsoqumolln-Z-yl)-2 6-dimethylphenyl]-3,3-
dimethylbutanamide _ ,
N-[4-(3,4-dihydro-1H-isoquinolin-2-yl)-2-methoxy-6-methy-phenyl}-3,3-
dimethylbutanamide _
N-[2-chloro-4 (3,4-dihydro- 1H-1soqu1nohn-2—yl)-6-tr1ﬂuoromethoxyphenyl] 3,3-
dimethylbutanamide, and
N-[4-(3,4-dihydro- 1 H-isoquinolin-2-yl)-2,6- dtmethoxyphenyl]-3 3-

dimethylbutanamide.

34. The product resulting from the reaction of N-(4-bromo-2,6-dimethyl-phenyl)-3,3-

dimethyl-butanamide with a tetrahydroisoquinoline derivative of formula Q below, in
R
]
\ >
R2/
Q .

where R; and R,, afe, independently, H, CN, halogen, CH,CN, OH, NO,, CH,F, CHF;,

CF3, CFzCF;;, Cl-CG alkyl, C(=O)C1fCG alkyl; NHz, NH-C|—C5 alkyl; N(CrCs alkyl)-C,-Cs
118 :
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118 WD 2008/ 024398 PCT/ US2007/018571 al kyl,
NHC(=0O) C, -C6 al kyl, C(=O) N(CH3)2, C(=O) N(Et) 2,
WEeooRNIs C(=O NH ClL -C6 al kyl, SO2NH2, NHSQRe1ZYSI067/018571
al kyl; C(=0) OC1-C6 al kyl, OC(=0) C1-C6 al kyl, OC1-C6
al kyl, SC1 -C6 al kyl, C3-C6 cycl oal kyl, (CH2)nC3-C6
cycl oal kyl, C3-C6 cycl oal kenyl, (CH2)nC3-C6
cycl oal kenyl., C2-C6 al kenyl, C2-C6 al kynyl,
(CH2) nt hienyl, (CH2)nfuryl, 5 (CH2)m m dazolyl,
(CH2) npyrazyl, (CH2)noxazolyl, (CH2)m soxazolyl,

alfc%}-ﬁ; e yalkxlcﬁga)é{? S°$'c?f§%%§q?§@§ﬁ? oy O)NH-C;-Cs

ane&v SO, 19MS BEOYIC, a0 kIR @(%ﬁb@atlgarw @C@iﬂi’)‘t -Cs al dyl 0C,-Cs

t|onallﬁﬁcontaln one or two heteroatons selecte

alh’\‘d spetdahom\Crrorydoaliyl, (id)eCs-Hesveloalkyl, €34 @ycloplkenyl,
t
((ggzg 2n%3-t@%) C%!OQHQH)E‘)ZQ-&? GRhe Cz 2t alik)?mgﬁ (Cm&tﬁg{gﬁg {bﬂz)mﬁ-lf)’l,

: ch they” *are attached rm a
(Gibdbmidm&dd(Glrlz)gpyrwlv\lﬁléﬂmcpxazglyﬁsdﬂbhnismamlat,éﬂ,Hz)mthiazolyl,

IR, Ea TR, CC b S KGR ! fiRepprimiay.

: whi,ch aydodlkyRand saidicydiedlbeyeyh grqpips optionally contain one or two heteroatoms

Seiﬁ%( l%d%e]etgpérlltgfn%r&gﬁ) (E;}G Y4 glgrﬂ%}% is zeg&kgyﬁlg}lz or 1z_m(53Rz, together
with theodh g €ailidn atofisas edhich ﬁﬂi}’ |ﬁ)ﬂ attdehéd; foriry a lsoat K-ellﬁyin,ber fused ring,

w%ch%wélra %%anﬂs net er e yI qﬂc); ﬁtlgﬁ@lg\? O]?t\ll&pRﬁy contams one or

m&:lukkaérbatuﬁfstsslea@daﬁaqﬂna&tlyW@ﬁmde mnhys R wm@ial&é%n phenyl, 2-
a ogen

and
NN lmsw nel thl A Qrers sl € Gaalkw&» Wrigrq al alky, cycloalkyl

alﬁéifyll c@’ckx‘élkeﬂ?ﬂ heﬁ}&fy@fé)ﬁﬂéyp Eﬁe'fé{'l)cﬂ:l g'ﬂ lafkyn9 P akAnald Heteroaryl

SubStI t ut ed a car ony group presence of
STBHEY 1@. e Rzyaqdoﬁl mee@m@yﬁabartm mlﬂr(@&qmtwy Shbstinents selected
|
SRS ot eyl CXTEOI GV 5, &Rt and

tqﬂuommmyif, and wiheare3 a_ddmmwy Al cyéoﬂky}mddmpcﬁdmkyl groups are
- 36, A t
orishaly bbb ity Bnsbralie W e

arnace e carrier or
bistidihenrylidineacstone)pafladiume (@' alicyciohez ¢l ptsphamyl-biphenyl-2-yl)-

.pharmaceutical ly eff v rmn of at |'east one of
SPUEHTERRS) HCrt R EBHeseanar 1P = | A a -
pharmaceutical ly accept abl e salt of a conpound of

for a l cetl ccept abl e sol yate
3{)f %%nra uﬁc&(ﬂalﬁ ha?&gf étS Al AgCHCs alkyl.

pharmaceutically accept abI e carrier or dil uent and a
har maceutically effective anount of at |east one of
fx(ﬂopmﬁpﬁlgn cgn}p&qﬁlgm%magqlgcally acceptable carrier or diluent, a

syrup for pediatric use, and a pharmaceutically effective amount of at least one of the
following: a compound of formula IA, a pharmaceutically acceptable salt of a compound

of formula IA, and a pharmaceutically acceptable solvate of a compound of formula I.

37. A tablet comprising a pharmaceutically acceptable carrier or diluent, and a

pharmaceutically effective amount of at least one of the following: a compound of

119
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WD 2008/ 024398 PCT/ US2007/018571 formula IA-1, a
phar maceutical ly acceptable salt of a conpound of

wo coosioba98 A- 1, and a pharnaceutically accept abtBUS2007/018571
sol vate of a conpound of fornmula I A-1. 38. The tabl et
of claim32, where the tablet is chewable. 5 39. A
capsul e conprising a pharnaceutically acceptable
carrier or diluent, and a pharnaceutically effective
anount of at |east one of the follow ng: a conpound of
formula 1A-1, a pharnaceutically acceptable salt of a

corrgound of formula |A-1, and a har maceutical | y
fogmpladiab @I@&F%&uéweliy accepiehlsnali abe commound of fermiula k-1, and a

pHhPmadeiicl uﬂdbrefsowaeé mécmmdlo?f&nﬁgwmnd of

formula I A-1, where forma fused 5- or 6-
menber ring, optlonally substltuted w th nethyl or

al endently, H,
o PR el e, B Aiencigpencont Ly

Cl ce al kyl , (CHR6) WC3- C6 cycl oal kyl ,

cycl oaﬁa R%%I&@g%g %%hgﬁll‘ cyc']'1 o%%%@{@uem and a

p}taymhcmitllcgdly eff€itivG amounChf dfdeast yud afthk doljdwing: a compound of

fowk%%)%hameﬁ%wl %tz C6 al ken¥ &E%’)'nu@IA-l and a

pHadAceutivdilly scoaptable solvate éf a d:dinﬁlhﬁ'ﬂ)df foﬁmly LA-1.
pyrrolyl, oxazolyl, thiazolyl, thienyl, or pyridyl;
and R6 is Cl1-C3 al kyl; where all alkyl, cycloalkyl,
4@ y| ThébshpAirrdtdlaim DWAILASSs h%oﬁ{%ouﬁ%ﬂbf f%'imuBGI,A-@ nﬂhé}«é R, and R;

are optionally substituted 20 with one ar

fogmpsused 2 frd- seqrabar aing, AptigneHy substifuted dﬁﬂune@zl of halpgen, and
whére ¥4 8Rd R%mdqgadg&wgﬂ ENc1, 3, 66, dé[-C’;A‘aﬂ@i ke, @, and R is

treatl n preventing a di sease di Sor der,

Cconalkyl, R&)aCs-Cs cusloalkyletCHReGHAH-E PmioaikylpGHﬂﬂ%ahCrCs

' S
oo PRSI CHCR ALRYL (RATNLELC PRSI OC &
cypl}aaﬂgmylo Cih(CHRQ0H Cagydlealkeiny, GeCaalkerl,i@ACs alh}’ﬂyé,e‘tk
(d]-lﬁar)fﬁlt, 'CI—Jtz%EI-I}I6)wAr; or (CHR¢).CH,Ar, where w = 0 — 3, Ar is phenyl, furyl,

pyrrolyl, oxazolyl, thiazolyl, thienyl, or pyridyl; and Ry is C;-Cj alkyl; where all alkyl,

cycloalkyl, aryl, and heteroaryl groups in R;, Ry, Rs, Rg, and Ar are optionally substituted
with one or two substituents selected independently from C.-C3 alkyl, halogen, OCHj3,
OCH,CH;, CN, and CF;. | '

41. A method of treating or preventing a disease, disorder, or condition that is affected
by modulation of potassium ion channels in a patient comprising administration of a
compound of formula IA in an amount of from about 10 mg to about 2000 mg per day to a
patient in need thereof.
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