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ANI LI DES AS POTASSI UM CHANNEL MODULATORS Cross Reference to Rel ated

Appl i cat iwe=20{100@BThi s application is a continuation-i RCPAISR010/021345.
Application Serial No. 11/894,877, filed August 22, 2007, which clainms the
benefit of U S. Provisional Applicalion Serial No. 60/839,941, filed August
23, 2006, each of which the entire contents are incorporated herein. Field
of the Invention [0002] This invention concerns novel conmpounds that

activate or ot h& BéA YHSOF 46Vt AGAQREED HBELXL) AN s. The
conpounds are useful gng HRref diseases and

di sorders which are a eé?zgsgyﬁﬁf j¥$§§'o ag?%55|uﬁ1lon channel s. One
such condition is seizure disorders. Background of the Invention

[ 0003] Epi l epsy is a wel | -known neurol ogi cal disease, found in about 3% of
t he p@f@ﬁ%@&ﬁen%ﬂpmtﬁ@wc@@%sm patients with epilepsy do not respond
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uncontfiied A&ghs$ ep ZM]OQ,SWHHGH cIalilﬁs thebigh¢fitrg UNBr Pr@st@gaDApﬁlhﬁﬁdjn BptdlNs i n such
crucial areas of life as health insurance, ment, . and drivi ng

[ 0004]0R683P §4hi led Angpst Z8n? 0 gaghafryhieh %ls@ﬁtzsﬂ%z 5)%%%9@%%%1@ aci d,
ethyl ester) (U S. Patent No. 5,384, 330) has been found to be an effective
treat /BAk o?thShivelti6n di sorders and has al so been found useful in treating
pai n. Retigabi ne has been found to be particularly potent in nodels for the
dr ug- refractorg'types of epilepsy. Bialer, M et al., Epilepsy Research
1999, [8@02]1- %X mimena@tkmncnmww@ canmou@cﬁstb&t activate ogoth@ivdsamodilate2003, 460,

09-116
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epi | epsVisciias aRegRo@dssoaiich ad atetbd B’ghﬂidmhlﬁan o pbAG NP IAne12N0OBE Such
Biervert, C. et al., Science 1998, 2 403- 06; Singh, N. A, et al., Nat.

Genet condjiggn isygizupsdisaydershar [ i er, C. et al., Nat. Genet. 1998, 18, WD
2011/ 094186PCT/ US2011/ 022345 2

Background of the Invention

[0003] Epilepsy is a well-known neurological disease, found in about 3% of the population.
Approximately 30% of patients with epilepsy do not respond to currently available therapies.
Such unfortunate patients — who number hundreds of thousands of people world-wide * must
contend with both uncontrolled seizures and the resulting narrowing of their options in such

crucial areas of life as health insurance, employment, and driving.

[0004] Retigabine (N-[2-amino-4-(4-fluorobenzylamino)phenyl]carbamic acid, ethyl ester)
(U.S. Patent No. 5,384,330) has been found to be an effective treatment of seizure disorders and
has also been found useful in treating pain. Retigabine has been found to be particularly potent in
models for the drug-refractory types of epilepsy. Bialer, M. et al., Epilepsy Research 1999, 34, 1-
4 1; Blackburn-Munro and Jensen, Eur. J. Pharmacol. 2003, 460, 109-116; Wickenden, A.D. et
al., Expert Opin. Tlier. Patents, 2004, 14(4).

[0005] "Benign familial neonatal convulsions," an inherited form of epilepsy, has been
associated with mutations in the KCNQ213 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

i nvestigations have established that one inportant site of action of

reti gabi w0i20117d9¢18KCN(QR2/ 3 channel W ckenden, A. D. et al pCTAIS2@1/02BAANNacol .
2000, 58,591-600; Main, MJ. et al., Mal Pharnctol. 2000, 58, 253-62.

Ret i gabi ne has been shown to increase?the conductance of the channels at
the resting nmenbrane potential, with a possible nmechani sminvol ving bi ndi ng

of th ivati gn gate of the K tke, T.V.,. et al., Ml.
ohar madars: oGS0 B0 B geicree 00 Fh IRRabs e Eisuin s iafip ke

neur onalabMhed a8 BhS irfitahOsiicNiITa8@& Lot BBz AMRNR & IAPRO2BIARAR]. WikNen@bn, KCNQ
2/ 3 channels. Delmas, P. and Brown, D. A’ Nat. Rev5NeuroSci vol. 6, 2005,

850- 624.DTeitad), 1 lahQ ! LRhaginaroBr280 58 59 k600; Maiphlishaei ¢l., (2003 B49, 260, 68.
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epi | epSé/. Because of ret |£abi ne's broad spectrum of activi t{igand its
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[ 0007].The, recogni ti on Qf retigabin a patassi um channel opener has

i nspi rwﬁ@ns%'ﬂng@rﬁ%n@"%oﬁ&fﬂfﬁ%&l" 5&@% ngggégtq}r al features in comon with
retigabine for other conmpounds which can affect the opening of, or

ot her yipgiRs] M0 digh & Saur@Blpadik HAR bR nfdARERlaf: toBhdrEly IPRRCILRb@ e dipié:he
Drawi ngs [0008] Fi gures | a-c show phar macoki neti c/‘phar macodynam ¢ ( PK/ PD)

r espomsdil stizurbil Retigitfificeis ectivedo severaselzareimoded, incRiding; es indicgtedwboRK/ PD dat a

at dosa f . 0.75 [ kg: ..Fiqure | b sho PK/PD data at dasages of,.1.5
o/ ko P (o e dnicnd it & N Bu i re SR ePmg P RO et

Descr iyahdanmdfectiRe meehsivnl, abré RAHOBE tat tdightin@ivilobé sfédive @smaMganRat FSSi um
channel nodul ati ng conpound that is superior to retigabine, shown bel ow,

whi ch speerd seienayiypesningbdgrthy eamplex parHal ssizase mhiqhhpsa bengesigirt tei scover ed

AN A Y e s S G SIS

specifically, para-.N(1,2,3,4-tetrahydro) isoquinolyl anilides and
car baye@(®g, aihe tchegniticeMartagabine dsarposssibmgihasnel operfchBassinspitarsearoh f or mul a
| A below 0 NH : : : L

among compounds with structural features in common with retigabine for other compounds

which can affect the opening of, or otherwise modulate, potassium ion channels.
Brief Description of the Drawings

[0008] Figures 1a-c show pharmacokinetic/pharmacodynamic (PK/PD) responses at three
different dose levels in rat. Figure 1a shows PK/PD data at dosages of 0.75 mg/kg; Figure 1b
shows PK/PD data at dosages of 1.5 mg/kg, and Figure 1c shows PK/PD data at dosages of
3.0mg/kg.

Brief Description of the Invention

[0009] In their efforts to design a potassium channel modulating compound that is superior
to retigabine, shown below, which is a benzyl amine derivative, the present inventors have

discovered surprising and exceptionally promising properties in a series of tetrahydroisoquinoline



[ 0010] These tetrahydroi soqui noline derivatives are, of course, benzyl

am nes which are restricted to particular conformati ons because the
benzyl i c WwDORptgOMIsEs a nmenber of a second ring fused t oPCHAISRMIG9334% i ng.
Mor eover, the present inventors have further discovered that replacenent of
the primary am no group of retigabine3with substituents |ike hal ogen, CrC3
al kyl, 0GC-C3 aIkyI and trifluoromethyl also confers surprising and

desir bI ropert enbodi this inventio

o ovi dBu e el A bR SRR A 98 A S AR BT ar e
' ndep%@\dﬁﬂts{ﬂ)ﬁar a'ﬁ’alo s, FBhOGRRurEHRIrm I ANRow CH2F,  CHF2, CF3, CF2CF3,
Cl-C6 al kyl, C(=0) CB al kyl; NH2, NH Cl-C6 al kyl; N(CrC6 al kyl)-CG -C6

al kyl, NHC(:O)Ci-CGaI kyl, C( O)N(CHS)Z C(O)N(Et)2 C(=0) NH2,

C(=0) NH2- G - C6 al kyl, SCQNHZ, NHS02- C1- aIk =0).0C1- C6 al kyl,

OC(=0) C1-C6 al kyl, 0C1-C6 al kyl, SC1-C6 ¢ ycIoaIkyI

(CH2) nC3- C6 cycl oal kyl, C3-C6 cycloalke CH2 nCS cycloalkenyl, C2- C6
al kenyl, C2-C6 al kynyl, Ar, (GHZSpt nfuryl (CH2) m m dazol ylI ,
(CH2) npyr azyl , (CH2)anazonI_ 32) oxazonI (CH2)nthiazonI,

(CH2) m sot hi azol ylI , (CH2)npa@n~ﬁ?‘(CHZ)npyrronI (CH2) mpyridyl, or

(CH2) mpyrimdyl, which cycloal kyl and said cycloalkenyl groups optionally
contain one or two heteroatomnms selected WD 2011/094186PCT/ US2011/ 022345 4

i ndepgoatent | yThdse tihydtoisdfieinSlincaldeiviviics Arcdbeediddel, B&RN dmBbPFhichuked as
descrlbed bel ow;, where mis zero, 1, or 2, Ar is a 5- to 10-nenber nobno- or

bi cyc |r¢%rlq¢®mwugqr@9@form@ﬂqné Pasauge theherdyhic mirozen s & magbRIefdrssaenshing
sel ec t
ring E:fgér% 6@ ﬂl%%%%%ﬁ rH olfefg')rvn{aﬁl’the pg?sgcﬂfj]trgeané[ﬁtrsél%? %%%e%%co&ggﬂéﬁh% ﬁ:%:eﬁle%‘b
ri ng, offtieqftinidri gmﬁlfﬁygrb@p saﬁeugﬁm@sjwnu petiticatsaike halogad, @rat hikyl, \Wi-ch;
optlonally contai ns gne or two heteroatons sel ected independently from O,

N, andlksl, aaddriliperemethyl glse poyHasisyrrsismeEnd dedrrblesPraRYERS bed bel ow, R is H,
hal ogen, phenyl, 2-(N, N-di net hyl am no)ethyl, CF3, OCF3-C3 aIkyI or G-C3

al kyl [O(E‘ﬁ] andTﬁl"s ff She énﬁ%@lﬂﬁ&geﬂﬂis Mverfilon %VI&%'O@ 981'&6 gﬂ%s a e S

al kyl , al kyl; X=0 S; Yis S, r zero, R5 Is CG-C6
aIkyIibﬁmHRB$WC3 Co6 cycIoaIkyI (CHR6)WCH2C3 Co6 cycIoaIkyI CH2( CHR6) wC3- C6
cycl oal kyl, CR6-CH C3-C6 cycloalkyl, CHCR6- C3 - C6 cycloalkyl,

(CHR6) WC5- C6 cycl oal kenyl , CH2( CHR6) wC5- C6 cycl oal kenyl , C2-C6 al kenyl
C2-C6 al kynyl, Ar, (CHR6)wAr, CH2(CHR6)wWAR; or (CHR6)CH2Ar where w = zero,
1, 2, or 3, Ar is a 5- to 10- nember nonoj orNblqullc aromati c group,
optlonally containing 1 - 4 ring heteroaf cted“madependently fromN,
0, and S; R6 is Hor C1-C3 al kyl; mhere aI yc oal kyl and cycl oal kenyl
groups optionally contain OR@NQL *WB rin »he [ 0at ons sel ected

i ndependently fromN, O, and ) aII al kyl', cycl oal kyl, al kenyl,

cycl oal kenyl , heterocycloalkyl Aﬁé& ocycloalkenyl, alkynyl, aryl, and
heteroaryl groups in Rl, R2, R, R3,RR4, R5, R6, and Ar are optionally
substituted with one or two j"bstituents sel ected i ndependently from Cl1-C3
al kyl, hal ogen, CN, OH, Owe, OCEt, gi and trifluoronethyl; and where,
additionally, all cycl oal kyl and heteroc oaIkyI groups are optionally

bsti t ut h I ch t [ h I
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anot her “enbodi ment 1S |nvent| on proviaes or ‘cont enpl ates a conposition
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pharnaceutlcally accept ab ester of "a conpound formul a

2011/ 0y4iedlaryluS2044 Abkzr345C5 (o0 kynyh %t(%ﬁﬂeﬁnﬁwwn)méﬁyl, this
! “Ve“t(bPIE')m mi azoq}%S(&ﬁg)ﬁﬁ)yrr]az%mbﬁtg)%%xazoPﬁ,ctt%fgfmlsoxazolyl, (CH2)mthiazolyl,

(CHp)misothiazolyl, (CHy)mphenyl, (CHa)mpyrrolyl, (CHy)mpyridyl, or (CHy)mpyrimidyl, which

sed

cycloalkyl and said cycloalkenyl groups optionally contain one or two heteroatoms selected



pharmaceutical conposition conprising a pharmaceutically acceptable carrier
or diluent, a syrup for pediatric use, and at | east one of the followng: a
phar mmcewpecallop4shf ecti ve anount of a conmpound of for MRCA/USA)11822345
pharmaceutically acceptable salt of a conpound of fornula IA a
pharmaceutically acceptabl e ester of 4 conpound of forrmula IA and a

phar maceutical |y acceptabl e solvate of a conpound of forrmula A [0015]1In

yet anot her . enbadi , this inyention proyides .or contenpl ates a ghewabl e
! 2ot eonoggrdeRlly doptE Neidy ird Wb e e e E A G et

phar mag autet£al by2,aacertal] f-RAbeEMoRs- GiidRNE aroffddc Bfoubedsitione of the
follow ng: a pharnmaceutically effective anbunt of a conpound of formula IA,

a pharcealeiming cal ting etaegombbdested indafendeslynfiponM Opfind Hronliand R,, tagether

pharmaceutical | y.acceptabl e.solvate of a.c ound of fornula 1A and.a
Phar gy 6k el af ERIE i G G erRar SR A 31 Bt mRa R Mo 3T ye
anot heingendyash sxamited, tunkfuiadest dremMati, M EHeSHthalBOFIneIR @l t@o NekRatnef
preventing or treating a di sease or disorder which is affected b

e
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i ncl uded Ralate, irmdepomiendy aAndCNahdlsganf CEQrPORY)dxC,af ; dlkylsor OvEptikeh XTOIsw

i nventj on. also_includes all .c ounds of this jnventjon where on r nore
at oms Saﬁels?‘éaq Sckd 119y 2810 Baisc@g& @Eyli, é‘gkl%aec@-ﬁ?e P@ﬁP?ILYbéﬁ%WMFEIZéﬁ&ént i on
provi tes S @f —FQrau vVepWeet ect.he. group
R o S50y LR L € BB  CRC Pe E ECh e

NHC( =S8R al NAC((€5) I8R5 C s MECE ¥ &)o@ Res nydin €€ IVHCHRY) ©85-C { 6@1@] ey Coi@y one

enbodi ment | (S, inventi royvi onte a, conpound of formula
erood ety (LULS NPT 01O e At SORLSTPl i o, comeound o fosmi
I nventyr gNAP{sQVE-d683 00feHBBL ﬁam-air%%an@mua rd, $RloRHRcdhinBar- ring
NH C(=X)-(Y)g-R5 is NHC(=S)R5. [0021]1n anot her enbodi ment, thrs invention
provi deterestorgoselestsl iadepsndendlyipsou hd Coind By Rauis &1 o1C1-h elkel; Mle @) - (Y) q_R5
is NHG( S . 2011/.094186PCT/ US2011/.022345 6 [ 0022]1n anot.her
erbod AT LS CTGRTY OB o dae e o Bt b RS e RS or mut
| A, Whtdepeidnfly Fo6hr YD akES i wwhee@sln alNACC 789 ARG, alkenyl, cycloalkenyl,

heterocycloalkyl, heterocycloalkenyl, alkynyl, aryl, and heteroaryl groups in Rj, R, R', R3, Ry,

Rs, Rg, and Ar are optionally substituted with one or two substituents selected

independently from C,-Cj alkyl, halogen, CN, OH, OMe, OEt, CN, CH,F, and

trifluoromethyl; and where, additionally, all cycloalkyl and heterocycloalkyl groups are

optionally substituted with a carbonyl group. Such compounds are potassium channel activators

or modulators.

[0012] Essentially all combinations of the several variables in formula IA are contemplated

by this invention.

[0013] In another embodiment, this invention provides or contemplates a composition
comprising a pharmaceutically acceptable carrier or diluent and at least one of the following: a
pharmaceutically effective amount of a compound of formula IA, a pharmaceutically acceptable
salt of a compound of formula 1A, a pharmaceutically acceptable solvate of a compound of

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



[0023] I n anot her enbodi nent, this invention provides or contenplates a
conpound of forrmula IA where NHC(=X)-(Y)g-R5 is NHC(=S)OR5. [0024]In
anot her ewbadivmmtss this invention provides or contenpl acegsaoicoepstind of
formula A, where NHC(=X)-(Y)g-R5 is_NHC(=0) SR5. [0025]1n another generic
enbodi ment, this invention provides of contenpl ates a conmpound of formula
| A, where gq is zero and R5 is Cl-C6al kyl, or (CHR6)wC3-C6 cycloal kyl .

e L o b S AP IUSBERA SRR o
hal 0g@Rarnh£0d 1l Ebtﬁ‘ﬁ@hﬁ%rcoﬁl;fbﬁgﬁgﬁrﬁh&rn@d%@&iﬂaﬁB&oepiahleﬁ:ai‘r[@f%‘f‘ﬁﬂ%t lcars%pdes or

contenpl ates a conpound or mul where’R Is phenyl. [0028]1n another
subgener padiatnbesti ashat leashons df| rhlweeﬁ@ﬂpwmgpa obardesewcalbpeffentiyt amesntaf@onpound

of formula | I.s 0C1- nanoth ric
erbodimiput o SARHE L8, ¢ BRrBit T St uaht St bR R BIRERIR ko mut
I A, m@ﬁa@lﬁeuﬁ@l@a@bepﬁbtws@ﬁbﬂ@e&hydund[o@@&ﬁiunmmrm a@haﬁlw@eﬁmanyc

enbodi ment, this invention prow des or contenplates a conpound of formula
A, whEsDLRIC sodvaty of penpaundghseaara Bibgeneri ¢ enbodi nent, this invention
provi des or contenplates a conpound of fornula I A where R hal ogen.

00021310 It AR IR TR B PSR P LASF i
suitable for pediatric pharmaceutical use, comprising a pharmaceutically acceptable carrier or
diluent, and at least one of the following: a pharmaceutically effective amount of a compound of
formula IA, a pharmaceutically acceptable salt of a compound of formula 1A, a pharmaceutically
acceptable solvate of a compound of formula IA, and a pharmaceutically acceptable ester of a

compound of formula IA.

[0016] In yet another embodiment, this invention provides or contemplates a method of
preventing or treating a disease or disorder which is affected by activation 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.

[0017] This invention includes all tautomers and salts of compounds of this invention. This
invention also includes all compounds of this invention where one or more atoms are replaced by

a radioactive isotope thereof.

[0018] This invention provides or contemplates compounds of formula IA above where the
group NH-C(=X)~(Y)q Rs is each of the following: NHC(=O)Rs, NHC(=O)ORs, NHC(=S)Rs,
NHC(=S)SRs, NHC(=S)ORs, and NHC(=O)SRs.

[0019] Thus, in one embodiment, this invention provides or contemplates a compound of

formula IA, where NH-C(=X)-(Y)q-Rs 1s NHC(=O)Rs.

[0020] In another embodiment, this invention provides or contemplates a compound of

formula IA, where NH-C(=X)-(Y)q-Rs 1s NHC(=S)Rs.

[0021] In another embodiment, this invention provides or contemplates a compound of

formula IA, where NH-C(=X)-(Y)q-Rs 1s NHC(=S)SRs.



7 [0033] 1 n anot her subgeneric enbodinent, RlL is | ocated as shown below R4
(Y)Ygl;( 5 [0034] I n anot her subgeneric enbodinent, Rl is |ocated as shown
bel ow [ 0962piwmn9arset her subgeneric enbodi nent, Rl is | otaras2@3/osisesn bel ow
Nrt Av'X''. ft R.1. F42 [ 0036] I n anot her subgeneric enbodinent, Rl is
| ocat ed as shown bel ow 6

[0022] In another embodiment, this invention provides or contemplates a compound of

formula IA, where NH-C(=X)-(Y)q-Rs is each NHC(=O)OR:s.

[0023] In another embodiment, this invention provides or contemplates a compound of

formula IA, where NH-C(=X)-(Y)q-R5 1s NHC(=S)ORs.

[0024] In another embodiment, this invention provides or contemplates a compound of

formula IA, where NH-C(=X)-(Y)q-Rs is NHC(=O)SRs.

[0025] In another generic embodiment, this invention provides or contemplates a compound

of formula IA, where q is zero and Rs 18 C;-Cealkyl, or (CHRg)wC3-Cg cycloalkyl.

[0026] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula A, where R' is H, methyl, ethyl, or halogen.

[0027] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA, where R' is phenyl.

[0028] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA, where R' is OC;-C; alkyl.

[0029] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA, where R' is 2-dimethylaminoethyl.

[0030] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA, where R’ is H.

[0031] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA, where R' halogen.

[0032] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA, where R' is methyl or ethyl.



WD 2011/ 094186PCT/ US2011/ 022345 8 [0037] 1 n anot her subgeneric enbodi nent,
this invention provides or contenplates a conpound of the structure shown
bel ow. H WBR2RE/0HASE\ [ 0038] I n anot her subgeneric enbodCRasRQ11023385

i nvention provides or contenplates a conpound of the structure shown bel ow.
[0039]1n a nore specific subgeneric efbodinent, this invention provides or
contenpl ates a conpound of the structure shown bel ow, where R5 is C5-C6

A GO0 G SS9 KM o, AOKHAORAARORET) P11/ 022345 9
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[0034] In another subgeneric embodiment, R, is located as shown below

[0035] In another subgeneric embodiment, R; is located as shown below

sf‘* Mo,
{,:__:‘\:T, N\T AU }QH\%
S TN ”i\"ﬁ&& Re "
pIP
R{ R, R

[0036] In another subgeneric embodiment, R; is located as shown below



[ 0040] I n another nore specific subgeneric enbodiment, this invention

provi des or contenplates a conpound of the structure shown bel ow, where R5
i s C5-C6 wbkyi/wu186 CH2) wCs- C6 cycl oal kyl. OCF. ,R, d PCOAIS2NM1[00344] | n
anot her specific subgeneric enbodinent, this invention provides or

contenpl ates a conpound of the struct®re shown bel ow, where R3 and R4 are,
i ndependently, H, nethyl, or nmethoxy. R4 H N(Y. X R3 HN, [0042]In a nore

speci fj ubgeneri.c enbodi nent, this jnvention prayides or contenplates a
compolB T ¢ Rl SRR SO AP S h iR A S91 abemPtidbendent | y,
H  methilhoul of BE Beature3R6vRBelb®. C5- C6 al kyl or (CH2) wCs- C6 cycl oal kyl .
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[0038] In another subgeneric embodiment, this invention provides or contemplates a

compound of the structure shown below.
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[0039] In a more specific subgeneric embodiment, this invention provides or contemplates a

compound of the structure shown below, where Rs is Cs-C6 alkyl or (CH,)Cs-Cg cycloalkyl.
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WO 2011/ 094186PCT/ US2011/ 022345 10 [0043]In a still nore specific
subgeneri c enbodi nent, this invention provides or contenplates a conpound
of the stwocbuwm4ishown bel ow, where R5 is C5-C6 al kyl oPCITS20EG223EH
cycloalkyl. N fiN [0044]1n another specific subgeneric enbodi nent, this
invention provides or contenplates a %onpound of the structure shown bel ow,
where R3 and R4 are, independently, H nethyl, or methoxy. [0045]1n another

b mbodi t hi t OVi t | at
oot ¢ RERoles ERt SRk ar e HHar T R e a4y S iependent | .
H,  metBifempPitcsBedaond of WO s&8ddf O HBGR(T, UIrBd L 12238 D1l c{rQ@ﬁgMG} &

still nore sFeC|f|c subgeneri c enbodi ment, this invention provides or
cont erptlaelésl. a conmpound of the structure shown bel ow, where R5 is C5-C6
al kyl or (CH2)w C5- C6 cycloal kyl. Me :5

[0041] In another specific subgeneric embodiment, this invention provides or contemplates a
compound of the structure shown below, where R3 and R4 are, independently, H, methyl, or

methoxy.

[0042] In a more specific subgeneric embodiment, this invention provides or contemplates a
compound of the structure shown below, where R3 and R, are, independently, H, methyl, or

methoxy, and Rs is Cs-Cg alkyl or (CH2),Cs-C¢ cycloalkyl.



O OMe [0047]1In another specific subgeneric enbodinment, this invention
provi des or contenplates a conpound of the structure shown bel ow, where R3
and R4 arwQ20ndegsadent |y, H nethyl, C, CF3, OCF3, or PEEUSeoy/022349048] 1 n
a still nore specific subgeneric enbodiment, this invention provides or
contenpl ates a conpound of the structlfre shown bel ow, where R5 is C5-C6

al kyl or (CH2)w C5-C6 cycloalkyl. tS WD 2011/ 094186PCT/ US2011/ 022345 12

0049 t i fic.sub . di t,.this i ti id
cont el aes. B UHDORHAPET T A ERrICETPa G Bu b OAEREYS and Re are.
i ndepepgRRiplates dbonBRIubY bf (Helstrubfid shWREDCIRN, WHIRS RQ?&)C-ds-Cf[ AR (01, 0N

speci fic subgeneric enbodi nent, this invention provides or contenplates a
conpoutidoatkyt he structure shown bel ow, where Ris C5-C6 al kyl or (CH2)
Cs- C6cycl oal kyl . [0051] I n another nore specific subgeneric enbodi nent,
this invention provides or contenplates a conpound of the structure shown

bel ow, where R5 is Cs-C6 al kyl or (CH2) |C5- cycl oal kyl .
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[0044] In another specific subgeneric embodiment, this invention provides or contemplates a
compound of the structure shown below, where R3 and R4 are, independently, H, methyl, or

methoxy.
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[0045] 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.
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WO 2011/ 094186PCT/ US2011/ 022345 13 [0052] I n yet another nore specific
subgeneri c enbodi nent, this invention provides or contenplates a conpound
of the stwocbuwmishown bel ow, where R5 is (CH3)Ar or C3PCH/Uskki022345 0053] 1 n
anot her subgeneric enbodi nent, this invention provides or contenplates a
conpound of the structure shown bel oWl where R3 and R4 are, independently,
H nmethyl, d, CF3, OCF3, or nethoxy. [0054]In a nore specific subgeneric

enbodi , this invention.prqvides or, cont | ates .a co und of the
oot ol s eRa et Sopoaraem By ab iR PR ot ol o
CF3, QohBmpRiicsEL n@ B iHR3 St IHIWHAC LW, WirdR s &l kv, alkylV(‘Q(CHé)w Cs-
2011/ 094186PCT/ US2011/ 022345 14 [0055] 1 n anot her subgeneric enbodi nent,

t hi s iGaweelorlbyl. provi des or contenpl ates a conpound of the structure shown
bel ow, where R5 1S (CH2)wAr or C3-C6 al kyl .
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[0047] 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, CI,

CFs, OCF3, or methoxy.
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[0048] In a still more specific subgeneric embodiment, this invention provides or
contemplates a compound of the structure shown below, where Rs is Cs-Cg alkyl or (CHz)w Cs-Cs

cycloalkyl.




F34 0 L. [ 0056] I n yet another nore specific subgeneric enbodinment, this

i nvention provides or contenplates a conpound of the structure shown bel ow,
wher e R3 wiodoRM94ar8e, i ndependently, H, nethyl, C, CF3, POCR32010/02238% hoxy
and where Ris (CH2)wAr or C3-C6 aIkyI 114 tH INC [0057]1In another
subgeneric enbodinent, this |nvent|oﬂrprOV|des or contenpl ates a conpound
of formula IA where R2 is H [0058]1n anot her subgeneric enbodi nent, thls

i nvent pr o | at es d.of formula |IA whe

T coaho B B frthel et R SRR Sapof O Bg dRisplion B Blsh %mmemﬁﬁgz

I nvent:heo Ry tﬁ@§tr&ftur‘é@H&&Mél@%%h@rqu%@%%@fmcfe@éﬁﬂé'nﬁ%/ 15 mWﬂ?I @1 R2 1S d
or F. [0060]1n another subgenerlc embodi ment, this invention provi des or

cont erfgl:aP€ss.@r ceatpoynd of fornula 1A, where R2 is trifluoronethyl.
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[0050] 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 (CH») Cs-Cg cycloalkyl.
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[0051] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of the structure shown below, where Rsis Cs-Cg alkyl or (CH») Cs-Ce

cycloalkyl.
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[ 0061] I n anot her subgeneric enbodi nent, this invention provides or

contenpl ates a conpound of fornmula A where R3 and R4 are, independently,
H d, nmewbybivestsgl , trifluoronethyl, or nethoxy. WO PCT/US2011/022345

2011/ 094186PCT/ US2011/ 022345 15 [0062].In anot her, nore specific subgeneric
enbodi ment, this invention provides de contenpl ates a conpound of formula
A, where g is zero and R3 and R4 are O, ethyl, nethoxy, or nethyl.

[ 0063] not her, nore specifi.c sybgeneri nmbodi ment, this inyention

b ovt AR Bies aTaaB0E Shosifo SHESaT s AT AT o Pre SRS and s

and R4ogictphRdsh dRiphhd of BR&ALENAMWAYIRY Q@%‘P@R# (€ | JFRILCE hlkly$

i nvention provides or contenplates a conpound of fornula IA where R is
met hyl , hal ogen, or H, and R3 and R4 are, independently, H d, ethyl,

met hoxy, or nethyl. [0065]1n another subgeneric enbodinment, this invention
provi des or contenplates a conpound of rmyla 1A, where R is nethoxy; and
R3 and R4 are, independently, H O, ethyl ,.soethexy, or nmethyl. [0066]In
anot her nore specific subg@ng i ¢ embodj nent, ﬂhis nventi on provi des or
contenpl ates a conpound oféfo@nuLaaLA,\f e® is H and R3 and R4 are,

i ndependently, H d, ethyl' ~dretiyl. [0087]1n another subgeneric

embodi nent, this invention prgvides” or contenplates a conpound of fornula
|A, where Ris H g is zero, and R5 is Cl1-C6 al kyl, or (CHR6)wC3-C6
cycl oal kyl . [0068] I n anot her subgeneric enbodi nent, this invention provides

or co | at £s . 0 . . . 1S H j Y is O;
o PRV S BB FRAMA Qb R et o MR B iy sy nteledia o
subgerempoushdirte sewdtyretshiven belvanivihere RoraadiRiese, afidepondeattp) It @sthgl, Cl,

CFs, OCF3, or methoxy.
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[0054] In a more specific subgeneric embodiment, this invention provides or contemplates a
compound of the structure shown below, where R; and R4 are, independently, H, methyl, CI,

CF3, OCF3, or methoxy and Rs is (CHz)wAr or C;3-Cg alkyl.
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conpound of forrmula IA, where R is H qis 1 Yis S, and R5 is Cl-C6

al kyl, or (CHR6)wC3-C6 cycloal kyl. [0070]In a nore specific subgeneric
enbodi merwp 20hi4isavent i on provi des or contenpl ates a cecpasedlog23idrnul a
A, where R and R2 are Hand R5 is Cl-C6 al kyl, or (CHR6)wC3-C6

cycl oal kyl . WO 2011/ 094186PCT/ US2011/4022345 16 [0071]In a more specific
subgeneri c enbodi nent, this invention prOV|des or contenplates a conpound

of fo e R and re Hand R5 Rs CH2( CHR6) WAr
%ﬁoﬁ&raﬂoe‘*ﬁbmﬁwr& iR Een R 1%“?&8@ 2 Bfuidel SERBUAMHAE A s 5

' nVemcbﬁl'ﬂoﬁ)ﬂicPUﬂ tﬁ@&r&&u&@ﬂé&%él@%%h@re%@@@ﬂg oif %{_'%b Ayl A V\,her e R and

R2 are Hand R5 is (CHR6) wC5- C6 cycloalkenyk -C6 cycl oal kenyl

C2-C6 al kenyl, or C2-C6 al kynyl. [0073]1n a nDre speC|f|c subgeneric
enbodi nment , thls i nvention provides Oh contenpl ates a conpound of formula

| A, where R and R2 are Hand R5 is —CB*CB cycloalkyl or CH=CR6- C3-C6
cycloal kyl. [0074] I n another nore s sub TRC enbodi nent, this

i nvention provides or contenpl ates g£y ound of fornula | A, where R is
hal ogen; and R3 and R4 arc JHL 3ﬁethyl [ 0075] I n anot her nore

speci fi c subgeneric enb® ﬂenx jﬁls |nve ‘i on provides or contenplates a
conpound of fornula I iIs O or F;, and R3 and R4 are H, d,
et hyl, or nethyl. [007 @n another nore specific subgeneric enbodlnent,
this invention provides or contenplates a conpound of fornmula IA where R
|s C or F;, R3 and R4 are H O, ethyl, or nethyl; and R5 is Cl-C6 al kyl,

( CHREHOIC3- oayed %cptb%n Refe. SPfcw@crwhgﬁn@[mnﬁmdlrgﬁmg@rﬁem@t@ﬁwwwh@mr this
'p g; g;} oA RO (188 Rl BFETRL AL RSB YRR AR R BIIR! ! acptlBl . o

methyl, Cl, CF3, OCF3, or methoxy and where R is (CHj)wAr or Cs-Cg alkyl.

[0057] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula A, where R, is H.

[0058] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA, where R; is halogen.

[0059] In another, more specific subgeneric embodiment, this invention provides or

contemplates a compound of formula IA, where R, is Cl or F.

[0060] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA, where R; is trifluoromethyl.

[0061] In another subgeneric embodiment, this invention provides or contemplates a
compound of formula A, where R; and Ry are, independently, H, Cl, methyl, ethyl,

trifluoromethyl, or methoxy.



[0078] I n anot her nore specific subgeneric enbodiment, this invention
provi des or contenplates a conpound of formula IA, where R is 1-phenyl,
opt i onal I'Wo=0hgwitsat ed. [0079] I n anot her nore specific PODGSPAENI022345
enbodi ment, this invention provides or. contenplates a conpound of fornula
| A, where R is 4-phenyl, optionally Iubst i t ut ed. [ 0080] I n anot her nore
specific subgeneric enbodlnent this invention provides or contenplates a

Icgmégliggéﬁl ky nrannléth%( l(ﬂéﬁé)SR%F ?ﬁlbéﬁl& r@ v dlme%lhgsnnai\l/el iorsl lﬁl)tr)osvti . e'[s%'[red’ and RS
2011/ Q@ﬂﬂs&%f’a@w a%%%%%h@ 328 ARulan A QR d[ R RAPideL, zﬁi@lﬁ@; a?@@@'eftﬁﬁ Iﬁé‘tlﬁgﬁ}ner IC

enbodi ment, this invention provides or contenplates a conmpourd of formula
| A, w@en@ﬂﬂi i s NH Cl-C6al kyl, N(Cl-C6 al kyl )-Cl1-C6 al kyl, C(=0)NH Cl1-C6
al kyl, NH C(=0)Cl1l-C6 al kyl; 0-C -C6 al kyl, C(=0)-C1-C6 aIkyI C(0) 0C1- C6

SN o P B Ao ARl BT BB, o ™

enbodicoridnpldidsi sSconipond o0 forpiBMIA] eshety q Bt Ry a8l By cobpunchaf formul a
A, where R is H nethyl, or ethyl and R1 is NH-Cl C6 al kyl, N(Cl 05

al kyl 6, al k NH- G - , =0) G al k [0083] I n
yet arﬁﬁ%ﬁ ﬁ@? ﬁ'gg@ &mrﬂwﬂmwtm Wﬁ%‘r‘i’ﬁ%‘iﬁ“ﬁ S)cﬁrcag@m@ errpl ates
a co I I

o= O;TQQHlBguﬁH ?tf fgfrﬁﬁﬂ'&qf(’% (%heﬁé’flg 1semg{ll(1§l ﬁal'd?eﬂr%tf CGH% IR )e; aﬁ%hre éﬁgﬁﬂgﬁher
speC|ﬂ{dﬂsmbgbnsﬂumysmbmﬂhﬂent this invention provides or contenplates a
compound of formula I'A where Rl is H, nethyl nmet hoxy, or hal ogen, and R

is met t 085 no her specific sub enerl enbodi nent
hi o AT of Pbir SR g RS G mr R PSSR & her o Rt
i's H coBipbihd oMBEHAMEYA, Qheﬂé&i‘ og@BthoRRnRR ;a8 d RN @AY hndeb&m%ﬁﬂw rH,amnoéther nore
speci fi c subgeneric embodi ment, this invention provi des or

methoxy, or methyl.

[0066] In another more specific subgeneric embodiment, this invention provides or

contemplates a compound of formula A, where R' is H; and R3 and R4 are, independently, H, CI,

ethyl, or methyl.

[0067] In another subgeneric embodiment, this invention provides or contemplates a
compound of formula A, where R is H, q is zero, and Rs is C;-Cg alkyl, or (CHR4)wC3-Cs
cycloalkyl.

[0068] In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA, where R' is H; q is 1; Y is 0; and Rs is C,-Cg alkyl, or (CHRg)wC5-Cs
cycloalkyl.

[0069] In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA, where R'is H; q is 1; Y is S; and Rs is C1-Cg alkyl, or (CHR)wC3-Ce
cycloalkyl.

[0070] In a more specific subgeneric embodiment, this invention provides or contemplates a
compound of formula IA, where R' and R, are H and Rs is C;-Cq alkyl, or (CHR6)wC3-Cs
cycloalkyl.



contenpl ates a conpound of formula IA, where RL is H nethyl, nethoxy, or
hal ogen, and R is F. [0087]1In another subgeneric enbodinent, this

i nvent i orwprou/des6or cont enpl ates a conmpound. of fornulP@TIUA20MM0223¢5 R1 i S
met hoxy, nethoxynmethyl, ethoxytnethyl, or nethoxyethyl. [0088]In a nore
speci fic subgeneric enbodinent, this libnvent i on provi des or contenplates a
conpound of fornmula A, where Rl is nethoxy, nethoxynethyl, ethoxynethyl,

or met ethyl: R2 is H thyl., o al ogen:. and. R3 i s .net hyl or .

008 P ot Tt mi: 5o sracnehs my horees S ismbro FFCon Sy sl o
provi %&P@ﬁn&mbﬁﬁmh A BRhére ROBRPRNS e ¢f aﬁcpﬂz{@ a8, (MRWNEE, CIR(CHRAARNGNY |
optionally substituted, and R2 is H, nethyl, nethoxy, or hal ogen. WO

2011/ GOHRBRERADS2011/ 022345 18 [0090] I n anot her nore specific subgeneric
enbodi ment, this invention provides or contenplates a conpound of fornula

| A, R is r.cl- | i-S. H t hyl . t

nai 0gai g ooolt o BrEr stk cop@RReRE ST e T s o

I nventcompoidnfifoidsul DA, GaitteRRInd Re 3reH andrRo isi A H®, ) L B1andy elohlikenyiheHe R s

met hox and R2 is H nethyl, npethoxy, or hal ogen. [0092]1n another nore

speci K&g%hﬁgwp@agﬁﬁﬁﬂdﬁﬁ'gmalkeflm ef CnbeAkkyBy- provi des or contenplates a

conmpound of formula I'A, where R is 2-dinethylamno ethyl, and R2 is H,
met hylrgo 75t oy rﬂérehs';;{ RYAL -suﬁa@?ﬁ@ﬂib R 25 R« TRIE iRPEH b %ﬁgﬁ&% gric

enbodinment, this invention pro es or contenplates a conp of formula
| A, whventemglates azempouirRPoli forripla ddt Widre Rivetdidxare Homdilio GReCIRC5-6Ss 1- phenyl ,

optional |y substituted, and R3 and R4 are H d, ethyl, or nethyl. [0094]In
anot hé??’dﬂ%u%fj%rp@ﬁ¢#6'%§ﬁ%gf§ﬁlg?lik¥perrbodi ment, this invention provides or
contenpl ates a conpound of fornmula IA where q is zero, RR is H nethyl,

met hoxgo749r hel A@eHr nfRre ifecAicBEderic eRbb@R@ht, Yhis ubshiiéipdideaddl R3 and R4
are H d, ethyl, or meth%/I. )
contemplates a compound of formula IA, where R' is halogen; and R3 and R4 arc H, CI, ethyl, or

methyl.

[0075] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA, where R' is Cl or F; and R; and R4 are H, Cl, ethyl, or
methyl.

[0076] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula 1A, where R' is Cl or F; R3 and R4 are H, Cl, ethyl, or
methyl; and Rs is C,-Cg alkyl, or (CHRg),C;-Cg cycloalkyl.

[0077] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA, where R' is phenyl, optionally substituted.

[0078] In another more specific subgeneric embodiment, this invention provides or

contemplates a compound of formula IA, where R' is 1-phenyl, optionally substituted.

[0079] In another more specific subgeneric embodiment, this invention provides or

contemplates a compound of formula A, where R' is 4-phenyl, optionally substituted.

[0080] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA, where R' is phenyl, optionally substituted, and Rs is

C,-Cg alkyl, or (CHRg),,C3-Cg cycloalkyl.



[ 0095] I n anot her nore specific subgeneric enbodiment, this invention

provi des or contenplates a conpound of formula IA, where g is zero, R2 is
H, met hylworeetinoxayss or hal ogen; R is CF3 or Cl-C3 al kylPpCTAsd01R®223181 R4 ar e
H d, ethyl, or nmethyl. [0096] I n another nore specific subgeneric

enbodi ment, this invention provides dr/ contenpl ates a conpound of formula
A, where q is zero, R2 is H nethyl, methoxy, or hal ogen; I s met hoxy;

d R4 H d | th 0097] L th b
o AET, o oty s e ieobbaueormbatintsbiis 45 gL ase uﬁéoﬁ? Cor il a
I A, V‘Q@ﬁt@nﬁldté% & noulld of &rﬁa%tmwmyé Rﬂ%@@[ cqt@»a kyl ﬁlg(ro sc6ld,1km1dqy¢@

nmet hoxy, hal ogen; and are ,

2011/ @M@P@mwﬁ@@u@@z@%co@)mamyh (&Cnﬁaeﬂlmhéarﬂ)@ls@smﬂgér@(ﬁw

a1 K87 oot lopbB TrOle RURYRTS rBnfr A STRRCLER @ MRERES it ©

prOV|dﬁ@CHR@gQ@Kgm?H@mg§1a conpound of forrmula | A-2 bel ow [00100] In
anot her nore specific enbodinment, this invention provides or contenplates a
conpound of formula 1A-3 below.  TA-3 . WO 2011/094186PCT/ US2011/ 022345
[0082] In another subgeneric embodiment, this invention provides or contemplates a
compound of formula A, where R' is H, methyl, or ethyl; and R, is NH-C;-Cq alkyl, N(C,-Cs

alkyl )-C,-C alkyl, C(=0)NH-C;-Cj alkyl, or NH-C(=0)C;-Cq alkyl.

[0083] In yet another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA, where R' is H, methyl, or ethyl; and R, is C(=0)OC,-Cs alkyl,
OC(=0)C;-Cs alkyl, or OC;-Cs alkyl.

[0084] In another specific 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.

[0085] In another more specific subgeneric embodiment, this invention provides or
conteplates a compound of formula IA, where R, is H, methyl, methoxy, or halogen, and R' is

phenyl.

[0086] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula A, where R, is H, methyl, methoxy, or halogen, and R' is

F.

[0087] In another subgeneric embodiment, this invention provides or contemplates a

compound. of formula IA, where R; is methoxy, methoxymethyl, ethoxytnethyl, or methoxyethyl.

[0088] In a more specific subgeneric embodiment, this invention provides or contemplates a
compound of formula IA., where R, is methoxy, methoxymethyl, ethoxymethyl, or

methoxyethyl; R, is H, methyl, or halogen; and R3 is methyl or CI.

[0089] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA, where R' is 4-phenyl, optionally substituted, and R; is

H, methyl, methoxy, or halogen.



20 [0100] I n another nore specific enbodi ment, this invention provides or

contenpl ates a conpound of fornula | A-4 below. TA4 [00101] In another nore

speci fi c wozodioyerss, this invention provides or contenplParas2aiomspdbund of

formula | A-5 bel ow. 1A-5 [00102] In another subgeneric enbodiment, this

i nvention provides or contenpl ates a]§onpound of formula I1A-2 or formula

| A-3, where R2 is H, alkyl, or halogen and R5 is Cl-C6 al kyl, (CHR6)C3-C6

cyclo L, ( WCH2C3- cyc] oal k IoaIkyI

(0010305 2 RRIREIE et Mk Doty e CRE B SR AR et | on

pr oVi Qd8tchipl #QMH &MRALE S forfRHIRURGheRS Rfi 2 2191, ah A hxéﬁl?yl wher e
is (CH ﬁ? C3-C6 cycloalkyl; R2is H, a?Em?b gfe%alggengmgq% R5 5§ Ci-C6

aIkyIInﬁﬁmﬁﬁpt@ﬂﬁﬁmcycloalkyl (CHR6)WCH2C3 C6 cycl oal kyl, or

CH2( CHR6) wC3- C6 cycl oal kyl . [00104] I n anot her nore specific subgeneric

R T L S

R is cbhteﬁipl@yés,a @mpoahd geformand ARWhee Klis Iﬁéthak%)ahd RG G—R&)m@} n@ﬂloxy, or

cycl oal kyl, (CHR6) wWCH2C3- 05 cycl oal kyl, or CH2( CHR6) wC3- C6 cycoal kyl. WO
2011/@@K¥@@PCT/U82011/022345 21 [00105] In yet another nore specific
subgeneri c enbodi nent, this invention provides or contenplates a conpound

f f I
e s O L S T .

anot h@pnnemp@tﬁpaemrrﬁpommé ubtemsta 1A, @vibt&jknﬁatdlmbﬂhlvkamlm ethyi, emnd Br oviildes or
conte t.es 208 und of fornmula 1A-2, where R5 is Ar, (CHROWAr,
CH2(C£E%§ ° 8?%( E42Ar. [0100] 1 n yet another nore specific subgeneric
enbodi nment , thls i nvention provides or contenplates a conpound of formula

A -2, OOMIS‘?F e B@ﬂo&e@ﬁ@r%@m@@t&%&@h@@hllbwﬂlme@f%@rv@ﬁnor@o%d@b eal kyl,
(CHRB)WCS C6 cycl oal kenyl R6) wC5- C6 c¥floalkenyl C2- C6 alkenyl or
C2- C6 cgnﬂem;qtes a compound of formula IA, where q is zero, Ry is H, methyl, methoxy, or halogen,

R'is 1-phenyl, optionally substituted; and R3 and R4 are H, Cl, ethyl, or methyl.

[0094] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula A, 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.

[0095] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula A, 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.

[0096] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula A, where q is zero, R, is H, methyl, methoxy, or halogen;

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

[0097] In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA, where q is zero; R' is (2-dimethylamzno) ethyl; R, is H, methyl,
methoxy, or halogen; and R; and R4 are H, CI, ethyl, or methyl.



[0101] I n yet another nore specific subgeneric enbodi nment, this invention
provi des or contenplates a conpound of formula I A-3, where R2 and R are H,
R3 i s nmetwol211z09¢l18R5 i s Cl-C6 al kyl, (CHR6) wC3-C6 cycl oRCHyUS2011/022345

(CHR6) CH2C3- C6 cycl oal kyl, or CH2(CHR6)C3 05 cycloal kyl. [0102]In a stil
nore specific subgeneric enbodi nent, 1%hi s invention provi des or
contenplates a conpound of fornula IA—l where RL is H F, d, Br, nethoxy,

met ho et hox hyl , et hoxyet hyl r.trifluoroneth I; R3.is

et 10O /i EhesE <eas A oy e o eea i bRy OggonienplaSs o
CH2 ( CldB@ibwaRt Sfofkeh AL Kidlow[ 0103] I n anot her still more specific subgeneric
enbodlnent this invention provides or contenplates a conpound of formula

| A-2, where R5 is C4- 06 al kyl , (CHRG)MEB Co6 cycIoaIkyI or

CH2(CHR6)wC5-C6cycIoaIkyI and Rl is H, Br, nethoxy, met hoxynet hyl ,
et hoxynet hyl , nethoxyethyl or trifluoraqg F9104]In anot her still nore
specific subgenerlc enbodi ment, this |E:em |o prOV|des or contenplates a
conmpound of formula IA-3, mhé emB&“h RN Gﬂ Br, net hoxy, nethoxynethyl,

et hoxymet hyl, net hoxyet hyl, qr i fl oronethyl R2 is H nethyl, or F, R
is Hor nethyl R3 is nethyl \R& is C4-C6 aIkyI ( CHR6) WC5- C6
cycl oal kyl, or CH2( CHR6) wC5 cycl o kyl . [0105]1n another nore generic
enbodi ment, this invention prOV|des &é contenplates a conmpound of formula
| A-1, where Rl is (CH2)nC3-C6 cycl oa C3- C6cycl oal | cenyl, or

(CH2) nC3- C6 cycl oal kenyl ; R |s halogen and R3 is nethyl or d. WO
2011/?@&# 6P /US 11/02234&. %ngranother EeCIfIC subgeneric
enbodi BT S picait § 5&?%%%&’&%“ S lafs 3 or rul a
| A- l,C@ﬂ@ﬁ@n&%fﬁ@mﬁ&hgkﬁﬁgo&ﬁ cycl oal kyl, C3-C6 cycloalkenyl or
(CH2) nC3-C6 cycl oal kenyl; and R is F or . [0107]In another nore specific
subgeneri c enbodi nent, thls i nvention_provides or contenplates a conpound
of formula IA-1, where Riis net hoxy, ﬁ%th@xynethyl et hoxynmet hyl ; or

met hoxyethyl; R2 is Hor F, R3 is neghyl:N U5, thyI or d; and RS is
(CHR6) wC5- C6 cycl oal kenyl or (CHR6)&Ar| [01 8]In anot her nore specific
subgeneri c enbodi nent, thl&’ nEenQJOn»ﬁray es or contenpl ates a conpound

of formula IA-1, where R s, p ng optionally substituted. [0109]In
anot her nore specific subgeﬁér|é~ gbodi nent, this invention provides or

A2

[00100] In another more specific embodiment, this invention provides or contemplates a

compound of formula IA-3 below.




contenpl ates a conpound of formula IA-1, where Rl is nethyl, hal omethyl,
ethyl, or haloethyl. [0110] 1 n another subgeneric enbodinment, this invention
provi des WO 200M9er8pl at es a conpound of fornula | A-1, Whe@CE/UR2011822345

2- (di met hyl am no) ethyl. [0111]1n another subgeneric enbodi ment, this

i nvention provides or contenpl ates azgonpound of formula I1A-1, where R is
1-methyl or 1-ethyl. [0112]In another nore specific subgeneric enbodi ment,

thls [ tio vi des or lat es, a .co ound of fornmula JA-1, where

o Q1L or T A 550 Sag T SR ToR st P By iR phlegplais &
WZ(Gd%bw&ﬁtmoﬁMﬁmﬁwwlewand Rl is H F, CI Br, nethoxy, or
trifluoronmethyl. [0113]In another nore specific subgeneri c enbodi nent, this

i nvention provides or contenplates a conpound of forrmula 1A-1, where R is
4-fluoro, R5 is C4-C6 al kyl, (CHRE)wCh5-&6 cycl oal kyl, or CH2( CHR6) wCh- C6
cycloalkyl; and RLis H F, d, Br, nethox j Ofs,. trlfluoronethyl [0114] I n
anot her nore specific subgeneric enbo *ﬁt TFhl% i nvention provides or
cont enpl at es a conpound of for | &-.] Mheme Rl is (CH2)mimdazol y1,
(CHDT. PYrazYl, (CHDin furw n1 hlenyl (CH2) noxazol yI ,
(CH2)nlsoxazonI (CH2)nth|aza;yhk}(CHZ)nlsothlazonI (CH2)nphenyI,

(CH2) nPYrrolyl, (CH2)np rldyéﬁ ( CER2) nPYri mi dyl ; and R2 and R are H WO
2011/ 094186PCT/ US2011/ 022345 ?3 furyI (CH2) ", thlenyl, (CH2) noxazol yl ,
(CH2) ", i soxazol yl, (CH2)nt hiazol yl, (%ﬂﬂ)nisothiazolyl, ( CH2) nphenyl ,

(CH2) npyrrol yl, (CH2)npyridyI, or (CH2)npyrinidyI; and R is 4-phenyl,
optionally substituted. [0116] 1 n another nore specific subgeneric
enbodi[@&Hl] t hi aothey eroré epvcidicomitbdanent, hornemploapeyidesconpaamdlatss af or nul a

I A-1, WhereCE?ftl&r_IIE CBaIkyI R5 is C4-C6 al kyl, (CHR6)wCs-C6

cycl o&PRPPUNGY %ﬁiﬁ&% W6 cycloalkyl: and RLis H, F, O, Br, methoxy,
or trifluoronethyl. [0117]1In another nore specific subgeneric enbodi nent,
this invention provides or contenplateszga conpound of formula | A1, wher e
R is 4-methyl or 4-ethyl; and R5 is CQR Cﬁia]&yl ( CHR6) wCs- C6 cycl oal kyl ,

or CH2( CHR6) wC5- C6 cycloalkyl, and R1#A7SHH, ‘f @&, Br, nethoxy, or
trifluoronethyl. ﬁfﬁﬁﬁﬁxwf»\,y\R$s
TG
Ri:
IA-5

[00102] In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA-2 or formula IA-3, where R, is H, alkyl, or halogen; and Rs is C,-Cg
alkyl, (CHRg)Cs-Cg cycloalkyl, (CHRg)wCH,Cs-Cs cycloalkyl, or CH2(CHRg)Cs-Cg cycloalkyl.

[00103] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-1 or formula IA-3, where R; is (CH,),Cs-Cg cycloalkyl; R
is H, alkyl, or halogen; and Rs is C;-C¢ alkyl, (CHR)C3-Cq cycloalkyl, (CHRg)wCH2C3-Cs
cycloalkyl, or CH2(CHRg)wCs3-Cs cycloalkyl.

[00104] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula TA-1 or formula IA-3, where R; is methoxy,
methoxymethyl, or methoxyethyl; R, is H, alkyl, or halogen; and Rs is C;-Cg alkyl, (CHRg)wCs-
Cs cycloalkyl, (CHRg)wCH2Cs-Cs cycloalkyl, or CH2(CHRg)wCs-Ce cycoalkyl.



[0118] I n anot her nore specific subgeneric enbodinent, this invention

provi des or contenplates a conpound of formula I A-1, where R is nethoxy or
et hoxy; om0 2RE/19%186€4- C6 al kyl , (CHR6) wC5- C6 cycl oal kyl , POT/USRRI(1CRHREF WC5- C6
cycloalkyl; and RLis H F, d, Br, nethoxy, or trifluoronmethyl. [0119]In
anot her nore specific subgeneric enbddi ment, this invention provi des or
contenpl ates a conpound of forrmula IA- 1, where R is 1-phenyl, optionally

S o ol Bt eringe Speiie wherisaperpoterent g Tyt oviges or

trifl ueh@Aldkla confpbald bformlahAL2, WRTe RPRE, f@&a@ﬂb&qﬁ%c%A cephadiipmnt, this

i nvention provi des or contenplates a conpound of fornula 1, whetre R is
4- phetGHRs K3t ibrad dygloaliybtar (GH-EAHRRE 51 agaloalkgl.al ky! (CHR6)WC5 C6
cycl oal kyl, or CH2(CHR6) wC5-C6 cycloal kyl; and RL is H, F, , Br, nethoxy,

or LT 4R OTELY hoodh 32 L0 AROLIGE, AR 0RAEL s SRRSO nﬁﬂoel agodi ment

this |nven ion rOVI s or es a co 1, where
R is c61ft3mpl’ate€31-c6iﬁp@in|d}b|fforﬁﬁlaﬂ& Z:ﬁkrh@& 1Y 1&&,,(CHR%B@&,\/@EZ(CHR@MAL@&1| kyl, or
CH2( CHR6) WCs- C6 cycloal kyl; and RL is H F, d, Br, nethoxy, or

trifldg Haf\t. " WD 2011/ 094186PCT/ US2011/ 022345 24 [0122] I n anot her nore
specific subgeneric enbodi nent, this invention provides or contenplates a

f f C6
g? fkfpftwi(lb&i R6) %:%Odééécnjﬁgg ‘éﬁlfc'ﬁ?c Bbgé&r\? eﬁﬁ)toﬁﬁﬁllen? Ihit é@gﬁ%«lén ]&1‘8511d'e§ %134 Rlis H

F, d coﬁlempimtsfmoompomnd of fcfrhmtarlénﬁt ke RO4 ER]AGH@ndfamloamyé W—C@-

SHD9ener SRR R Sl UL NP PR G LGy P PO
( CHRE )W, fByy.cl oal kyl , or CH2( CHR6E) C5- C6 cycloalkyl and R1 |s H, F, d

Br, nethoxy, or tr|fluoronethyl [0124] I n another nore specific subgeneric

enbodlnent this invention provides or contenplates a conpound of formula
| A-4, [\HYEe Rin yos apgther meye spesitic pehgaustis, crghodinert] thsrigrestiog |pr0\m$es|0§ C4- ce

EI k%/:: ’co@%@?&%ﬁ?w%po%ﬁlo?% 1a 125 %&%{@Qf@r&qcﬁ s%%t an(,’?1 l%rl

oxy,  or triftluoromét I'n” ahot

subgenéyil,gCefapdl; @ty clotlRi/ls ((‘EII‘IR@EHQGQCQ colbadied, @fCM@H@@)&a@S&sjcman@mo und
of formula |IA-4, mhere R2 |s H, F or nethyl; R5 is C4 C6 aIkyI

(CHR6) C aIk I oal ky RlLis H F, d
_ Pﬁ@ b S Rptvsilt o frm%ﬁ)qdﬁma%ﬁ%w@u oYiles @nbodi ment
t h' S 'ceﬂt%ﬁltpla@& PERYIARE oPlorkANE l@mP,l Wh&8 R3is H, F, Cl, Br, methoxy, methoxymethyl,
ethoxymethyl, methoxyethyl, or trifluoromethyl; R; is methyl; and R is C4-Cé6s alkyl,
(CHR6)wCH,Cs-Cs cycloalkyl, or CH2(CHRg)wCs-Cs cycloalkyl.

[0103] In another still more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-2, where Rsis C4-Cg alkyl, (CHR4)Cs-Cg cycloalkyl, or
CH2(CHRg)wCs-Ces cycloalkyl; and R, is H, F, Cl, Br, methoxy, methoxymethyl, ethoxymethyl,
methoxyethyl,or trifluoromethyl.

[0104] In another still more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-3, where R, is H, F, Cl, Br, methoxy, methoxymethyl,
ethoxymethyl, methoxyethyl, or trifluoromethyl; R, 1s H, methyl, or F; R' is H or methyl; Rsis
methyl; and Rs is Cs4-Cg alkyl, (CHRg)wCs-Cs cycloalkyl, or CHy(CHRg)wCs-Cg cycloalkyl.

[0105] In another more generic embodiment, this invention provides or contemplates a
compound of formula [A-1, where R; is (CH;),C5-Cg cycloalkyl, C;-Cg cycloallcenyl, or
(CH2)mCs-Cg cycloalkenyl; R' is halogen; and R3 is methyl or Cl.



compound of formula IA-2, where R is H [0127]1n another subgeneric
enbodi nent, this invention provides or contenplates a conpound of formula
| A-2, whewe 2Ri1/i9¢18hal ogen. [0128] I n anot her nore speci f IPCTAISRg 02234
enbodi ment, this invention provides or contenpl ates a conpound of formula
|A-2, where R is F. [0129]1n another?nore specific subgeneric embodi nent,
this invention provides or contenplates a conpound of formula | A-2, where

| or 013 anot. her re s eci fi c. subgeneric
erboilial” ¢ B S iy biort GrebE b aaei o mp R ers T bk iR ae e ot 1 or mul a
| A-2, J -
2011/ Sgﬁtﬁsggg%alﬁ%g%%nggﬁ%&%&(lbﬁ@eIR IS%?%&@J & eloamgrc G ( CHR6) WCS- 06

cycl oayRlpilkeryldorREH g: (e Caycalkeyl; ambRhisxyor O tri f I uoromet hyl . [0131]In
anot her nore specific subgeneric enbodi ment, this invention provides or

cont eTH|1es, ACBRTREHA: FhoFEn At ol iE) sty BRBERRDS s P
F, O colemptmishaxynpotiid off fofrhulenane tvhyte. R [ © haRhdxy, methbiayaﬁetﬁplc ethepandthyle

subgeneric enbodi ment, this inventiaon provides or conte Iates a conpound
of f oroRmeshqxaethyl; \Bﬁé&HOR Re isnethsl: Rg ixmettal o @y pnd R a—% W&5-Cycl oal kyl

GHRe %&5 @?% al kyl; and R1Lis H F O, nethoxy or
trlflugronet %’ n anot her nore specific subgenerlc enbodi nent, this
i nvention prOV|des or contenpl ates a conmpound of formula I A-2, where R is

1- phemQHB]opthpmmﬂwyn@u@qﬁbﬁmwd@wnpﬁiaﬁpwhnmmbﬂhemVﬁnKBIE@edwkkc subgeneric
enbOdlcgEtg}nplattehsl ascolmr})\é?nrlﬁ oPforRul A sthoe;e R; is phenyl, optionally substituted.

[0109] In another more specific subgeneric embodiment, this invention provides or

contemplates a compound of formula IA-1, where R| is methyl, halomethyl, ethyl, or haloethyl.

[0110] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA-1, where R' is 2-(dimethylamino) ethyl.

[0111] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA-1, where R'is 1-methyl or 1-ethyl.

[0112] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-1, where R' is 1-fluoro, Rs is C4-C alkyl, (CHRg)wCs-Cs
cycloalkyl, or CH,(CHRg)Cs-Cg cycloalkyl; and R; 1s H, F, Cl, Br, methoxy, or trifluoromethyl.

[0113] 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-Cs alkyl, (CHR4)wCs-Ce
cycloalkyl, or CH2(CHR6)wCs-Cs cycloalkyl; and R; 1s H, F, Cl, Br, methoxy, or trifluoromethyl.

[0114] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-1, where R; is (CHy)y, imidazolyl, (CH,)mpyrazyl, (CHo)m
furyl, (CHa), thienyl, (CHz)moxazolyl, (CHz)misoxazolyl, (CHz)mthiazolyl, (CH,)misothiazolyl,
(CHz)mphenyl, (CHa)mpyrrolyl, (CHa)mpyridyl, or (CHz)mpyrimidyl; and R, and R' are H.

[0115] In another more specific subgeneric embodiment, this invention provides or

contemplates a compound of formula IA-1, where R, is (CHy)nimidazolyl, (CH,)mpyrazyl, (CHo)m



contenpl ates a conpound of formula I A-2, where R is 4-phenyl, optionally
substituted. [0135]1n another nore specific subgeneric enbodinent, this

i nvent i orwpnrou/des6or contenpl ates a conpound of fornmul RCTAS20110k2 R i s
CF3 or C1-C3 al kyl. [0136]1n another nore specific subgeneric enbodi nent,

this invention provides or contenpla@és a conmpound of forrmula I A-3, where
R isH RSis C4-C6 al kyl, (CHR6)wC5-C6 cycl oal kyl, or CH2(CHRG) C5- C6

cycl oal k nggRl i tri tﬂﬁ 0137]In
anothgwyﬁ8¢g% Qﬁﬁﬂi}gbﬁéﬁﬁghﬂgﬁéhﬁﬁﬁ? (t}f%ﬂgw?%@éﬁﬁfgﬁs Yobdes or
cont enphaf, Ske 1@@@0%%1 deﬁl[&'@H fn% 1; ah& RF d tibfulg Kyl ,
(CHR6) g6n§yc oal ,ﬂ‘( éHﬁB)xtSE §cyg§;§lkylw£§§énzig?s ,§ O
Br, nestbwityied.or trlfluoronethyl. [0138] I n another nore specific subgenerlc
enbodinent this invention provides or contenplates a conpound of formula

| A- 3, e | .. j : |t oyt al kyl ,
(O%RG)[% Ctﬁély ks El%?%eﬁf%ﬁé%%ﬁ%% ﬁ&@%%tymwggﬁ‘ﬁ%? p%vgé q;lss H F d,
Br, n&bﬂ@mplate&ra dokipb s ofaEhinly HAl \Aﬁerz:(Rle @%@@dl]@%ﬁ;ﬁ/@&&%@l% C6
aIkyI é%?RG wCh- Co6 cy cloalkg%i ﬁd% | oal kyl; and RL is H,
F, Thesx§oalkyl, o ¢ Hp( P@h&sr@ cycl[oe%zzb]ﬂn%Ra He CLigl Bietouyi 91 ¢
SUbge@ﬁﬂ?&nﬁ%ﬁlg'”ﬁnt this invention provides or contenplates a conpound
of fornmu where R is CF3 or C-C3 alkyl; R5 is C4-C6 al kyl,
(CHR6) WC5- C6 cycl oal kyl, or CH2(CHR6) wWC5-C6 cycloalkyl; and RL is H, F, d,
Br, nmgbhidiy, branpthef hwoe speetfivysubgdnbiid tinbndiareot, ek ivebgengovcleembodi ment ,

o BABTLRE PSR O PSS SRR Sl B by,
CH2 OC'(@HRQ"@Q@" (ﬁr&lkm CH,@R,), GG, cyelodihB andPR | {€H, @GCBBkMﬁetH@@ B is

Cl- C6 al kyl R6) wC3- C6 cycIoaIkyI where w = 0, 1, [0142]1n
anothéﬁﬂwmpnﬁﬂn%re speC|f|c subgeneric enbodlnent this |nvent|on provi des
or contenplates a conmpound of formula IA-1, RLis H CN, F, d, Br, CH2CN,

gggg‘ ] . or Cl1-C6
al kyl [B@il s 12 %%gﬁ‘ el E% e F?%E}%I}%g 1 %Fo‘?no&F%%FgPe% is Cl-06
al kyl cOﬁteﬁi;iEl(te@HRﬁ)hV}ﬁﬂn@Gf foymhiadhAky, whendhRYie nfsehdxs oHetbxyreind W ie@d Catkyll. or
2. [0143]1n another]ﬂyre :ﬁe0|f|c subgeqer ¢ enbodi nent, this jnvention
pr ovi d&ERgIwCs-Cs cycloalkyl, or CHo(CHRg)yCs-Cs Cyc I; and R; 1s H, F, CI, Br, methoxy, or

trifluoromethyl.

[0119] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA- 1, where R' is 1-phenyl, optionally substituted; Rs is Cs4-
Cs alkyl, (CHR¢)Cs-Cg cycloalkyl, or CHy(CHRg), C5-Cs cycloalkyl; and R, is H, F, Cl, Br,

methoxy, or trifluoromethyl.

[0120] 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 Cs-
Cs alkyl, (CHRg)wCs-Cg cycloalkyl, or CH,(CHRg)Cs-Cg cycloalkyl; and R, is H, F, Cl, Br,

methoxy, or trifluoromethyl.

[0121] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA- 1, where R' is CF3 or C;-C; alkyl; Rs is C4-Cg alkyl,
(CHR6)wCs-Cs cycloalkyl, or CH2(CHR6)wCs-Cg cycloalkyl; and R, is H, F, CI, Br, methoxy, or

trifluoromethyl.



contenpl ates a conpound of formula IA where RS is Ar, (CHRG)WwAr,

CH2( CHRG) WAr, or (CHR6) WCH2Ar. [0144]1n anot her subgeneric enbodi nent, this
i nvent i orwpnrou/des6or contenpl ates a conpound of formul RCTAS20110k32 R5 i S
Ar, (CHR6)wAr, CH2(CHR6)wAr, or (CHR6)wWCH2Ari. [0145]1n another subgeneric
enbodi ment, this invention provides contenpl ates a conpound of formula

| A-3, where R5 is Ar, (CHRG)wAr, CH2(CHRG6)wAr, or (CHRG6)WwWCH2Ar. [0146]In
anot h re speci.fic subgeneric enbodi t, this. invention, provides or
cont ot Bl R el e ae SmBRRinnt (hisiaV RN OB RY  nor e R
and ni@fPlatdsm o rm B YAV, whsle W lis 4-Fethsl or §&ihy1; R alkyl

et h?%f;ntgt Platds oRpaCAN: e i ls 4-focuty Kyl | {dﬂ%a?%fcay’

cycl odCKYRe)wCorCsamieloadkRe PWCHLEB1Ry e« oat kydloalkWyandd1is 604166 BCTheIBeOL D 022345
27 [0 ﬁé&lnnpgpiher nore specific subgeneric enbodi nent, this invention
provi es'Yrre ﬁ"enplates a conmpound of forrmula IA, where R5 is CR6=CH C3-C6
cycl oal kyl, CH=CR6- C3- C6 cycl oal kyl, (CHR6)wWC5-C6 cycl oal kenyl ,

CH2 ( CHRE)WCS - Wanoitet amkkaryific stBgcabriatiibsdiment) thiGaverTonghrdwidyslor [ 0148] I n
anot her sub?eneric enbodinent, this invention provides or contenplates a
conpoRBteEPAtesaompopnd ol osmplas-i, whete Ryas wgthoxy on ot Rasothes 2k¥lbgeneri ¢

enbodi t sl I b des arC formul a
a1, s e R R G R b A R e e B R e Th <
i nventtiifimorpmothytles or contenpl ates a conpound of fornula 1 A2, where R5 is
hal oal kyl . [0151] I n anot her subgeneric enbodi nent, this invention provides

or Co%ﬁlﬁl at fiPandther More. deecﬁfc silgéerﬂ%lrig etln%f)g’ihle\rll\@, Ghis in|3756n ion ;r)]r%lv%%ls lély x
contemplates a compound of formula IA-4, where R, is H, F, Cl, Br, methoxy, or trifluoromethyl;
Rs 18 C4-Cg alkyl, (CHR)wCs-Cg cycloalkyl, or CHx(CHRg)wCs-Cs cycloalkyl; and R, is H, F, Cl, Br,

methoxy, or trifluoromethyl.

[0125] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-4, where R, is H, F, or methyl; R5 is C,4-Cg alkyl,
(CHRg),wCs-Cs cycloalkyl, or CHy(CHRg)Cs-Cg cycloalkyl; and R; is H, F, Cl, Br, methoxy, or

trifluoromethyl.

[0126] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA-2, where R' is H.

[0127] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA-2, where R' is halogen.

[0128] In another more specific subgeneric embodiment, this invention provides or

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

[0129] In another more specific subgeneric embodiment, this invention provides or

contemplates a compound of formula IA-2, where R' is methyl or ethyl.

[0130] In another more specific subgeneric embodiment, this invention provides or

contemplates a compound of formula IA-2, where R' is methyl or ethyl; Rs is C4-Cs alkyl,



[0152] I n anot her subgeneric enbodi ment, this invention provides or

contenpl ates a conpound of forrmula IA where R5 is nmethoxy alkyl. [0153]In
anot her swbgenemiséenbodi nent, this invention provi des ®CTAS2MI@OpI3At es a
compound of formula IA, where R5 is cyano al kyl. [0154]In a nore specific
subgeneri c enbodi nent, the inventionéérovides or contenpl ates a conpound of
formula IA-4, where R5 is halo alkyl. [0155]1In a nore specific subgeneric

enbodi t i nvent j on i des_or, cont | at .a nd of fornula
O ERR ks 1 Ry Po PR b FBTET: BTy 1 PR BB meboRoRE

speci fijifusdR@aneri c enbodi ment, the invention provides or contenplates a
conpound of fornula | A-4, where R5 is CH2-cycl oal kyl or CH2CH2- cycl oal kyl

WD 2011/ 094186PCT/ US2011/ 022345 28 [0158] 1 n anot her subgeneric enbodi nment,
this i[lAdt i ol gmodher swse snecdisrivbagicte embadistonp dluif enventidropronidgs PA- 1, wher e

R3 an ch 0 r ' Ry Is CH2- - cyclo N
01501 PRCaRbEe b yalEl R B nEhet & TRy ol S Gratinalatips s
cont enpl3tiesikgl, 00 TPRWCTHRHE iR chtibalkyAadd Rwhet 6F, RS, Bnendidoxat er chl or o,

met hoxy, or nethyl and R5 is hal oal kyl, hydroxyal kyl, or methoxyal kyl .

[ 0160]ti Aueromstel-speci fi ¢ subgeneric embodi ment, this invention provides or
contenpl ates a conpound of fornmula IA-1, where R3 and R4 are chloro,

met hoxy39r MRt aﬁ%_{hei’;‘ﬂgré_:%)ei:ﬁic e AN ahBXdimchOMilhl ShiRRPhGlestbgeneri ¢
enbodinment, this i1nvention provides or contenplates a
contemplates a compound of formula [A-2, where R' is H; Rs is C4-Cs alkyl, (CHR4)Cs-Cs

cycloalkyl, or CHy(CHR6)wCs-Cg cycloalkyl; and R; is H, F, Cl, Br, methoxy, or trifluoromethyl.

[0133] In another more specific subgeneric embodiment, this invention provides or

contemplates a compound of formula IA-2, where R' is 1-phenyl, optionally substituted.

[0134] In another more specific subgeneric embodiment, this invention provides or

contemplates a compound of formula IA-2, where R' is 4-phenyl, optionally substituted.

[0135] In another more specific subgeneric embodiment, this invention provides or

contemplates a compound of formula IA-2, where R' is CF3 or C;-C; alkyl.

[0136] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-3, where R' is H; Rs is C4-Cg alkyl, (CHRg)wCs-Cs
cycloalkyl, or CHy(CHR)Cs-Cg cycloalkyl; and R, is H, F, Cl, Br, methoxy, or trifluoromethyl.

[0137] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula TA-3, where R' is F; Rs is C4-Cq alkyl, (CHR4)wCs-Ce
cycloalkyl, or CH2(CHR6)wCs-Cs cycloalkyl; and R; is H, F, Cl, Br, methoxy, or trifluoromethyl.

[0138] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-3, where R' is 1-phenyl, optionally substituted; Rs is Cy4-
Cs alkyl, (CHRg)wCs-Cq cycloalkyl, or CH2(CHR4)wCs-Cs cycloalkyl; and R, 1s H, F, Cl, Br,

methoxy, or trifluoromethyl.

[0139] 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 Cy-



compound of formula I A-2, where R3 and R4 are chloro, nmethoxy, or nethyl
and R5 is chloroal kyl. [0162]1In another subgeneric enbodi nent, this

i nvent i orwpnrou/des6or contenpl ates a conpound of fornmul RCTAIS20110k3s2 R3 and
R4 are chloro, nmethoxy, or nethyl and R5 is nethoxyal kyl. [0163]1n anot her
subgeneri ¢ enbodi ment, this inventioffrovides or contenplates a conpound
of formula IA-1, where R3 and R4 are both nmethyl and R5 is 2-(2-halo

cycl opent yl) I 0164] J,n, an bgener i odi nent hi.s j nvention
iepetgontiTolTedt bR R sttt e bga i e P AR Ko HA
bot h neitholy, 8ndiffSerdntetiyl( 2- furyl) ethyl. [0165]1n another subgeneric
enbodi nent,” this invention provides or contenplates a conpound of formula

| A-1, where R3 and R4 are both nmethyl and R5 is 2-(2-tetrahydrofuryl)
et hyl .[0]49166] Inangthst hwre snesdsriebgecapbadpdment, thik inychheprovsies p¥ ovi des or

conte c 0 la A 1pn e n a t hyl
and Rgg %1@"%?&6 eancgqrﬁppé);d ﬁiﬁ: IO?RF%'%%% Vz‘ﬁ%&% Ref sﬁboé?ﬁé?}l %k}éﬁﬁr%ﬁlé?cﬁg% ?11{35% s

i Nvent(CoIR,pIRMI (a88loatkyt @ Cell AR ©$ Ca-Cg ongloalRgl; afid Rofsrml B A1 methaseoR3 and
R4 are hoth nethyl and R5 is 3-phenyl propyl. WO

2011/ ¢otuaemetvlis2011/ 022345 29 [0168] I n anot her subgeneric enbodi ment,
this invention provides or contenplates a conpound of formula I A-1, where

R3 ango R ar elnbﬁltoﬂlemryé%ﬁerﬁ:%ﬂ%%iﬂléﬁ?thﬂhﬁv@ﬁ!tioﬁ)f)R)Q/Yc{e_s 8[: Oe&hpieanot her nore

speci fi1c subgeneric enbodi ment, this 1nvention provides or contenpl ates a
conpownohpoind @i forrhaa LA-11 whateeR eanRR i sre Ghd@Bnadritlyl H, CSHREGWES- @868yl oal kyl ,

(CHROYGIL; (b6 el 081 i, OF R HRDIITE By SR oft 3 1 9B o

Rs is C-Cg alkyl or CHy(CHRg)C5-Cg cycloalkyl, where w =0, 1, or 2.

[0142] In another still more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-1, R; is H, CN, F, Cl, Br, CH,CN, OCH3;, CH,OCH3;,
CH,CH,OCH3;, CH,OCH,CH3, CH,F, CHF,, CF3, CF,CF3, or C;-Cg alkyl; Ry is H, F, Cl, or
methyl; R3 is methyl or chloro; and R; is C1-Cg alkyl or CHy(CHRg),,C5-Cs cycloalkyl, where Rg is H

or methyl and w=1 or 2.

[0143] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA, where Rs is Ar, (CHRg)wAr, CH2(CHRg)wAT, or
(CHRg)wCH,AT.

[0144] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA-2, where Rs is Ar, (CHRg)wAr, CH2(CHRg)wAr, or (CHRg)wCHAT].

[0145] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula TA-3, where Rs is Ar, (CHRg)wAr, CH2(CHRg)wATr, or (CHRg)wCH,AT.

[0146] In another more specific subgeneric embodiment, this invention provides or
contemplates compounds of formula [1A-1, IA-2, IA-3, IA-4, or IA-5, where R; and Ry, are,
independently, methyl, ethyl, F, Cl, CF3, methoxy or methoxymethyl, R' is methyl, and Rs is Cs-
Cs alkyl, (CHRg)wCs-Cg cycloalkyl, or CH2(CHRg)wCs-Cs cycloalkyl.



[0170] I n anot her nore specific subgeneric enbodinent, this invention
provi des or contenplates a conpound of formula I A-1, where R5 is Cl-C6

al kyl , (OMB@YIAB4186 cycl oal kyl, (CHR6) wWCH2C3- C6 cycl oal IpgIr/uSee11/022345

CH2( CHR6) WC3- C6 cycloal kyl; R is halogen or G -C3 alkyl; R2 is H or

hal ogen; and Rl is hal ogen. [0171]1nZdnother nore specific subgeneric
enbodi nent, this invention provides or contenplates a conpound of formula

I A-1, e is Cl-C6 al kyl, (CHRG - C6eycl oal kyl ,. (CHRG) CH2C3- C6

cyet ol o e Sestis bR a AR PRt S mbngr DEsteoRal Ly

subst ichhfeB}latdsh dotnpdud oNRHAGRNA, #Rekci ik sRRAtAGENC, %Qi&aﬂlﬁlm@ﬂ@kpﬁ-@r €
speci fic subgeneri ¢ enbodi nent, this invention provides or contenplates a
conpoutidoatkyk (& HBEaCr-As Tyclaplbery | RBH: (6 HRH5-Gd ®gloalkeaHRE» WeMieByk yeLCoal kyl |
( CHR®G) 2CBIC6 cycl oal kyl, or CH2(CHR6) wC3-05 cycl oal kyl; R is hal ogen or
G -C3 4l pr'RZ is Hor halogen; and Rl is halogen. [0173]1n another nore
speci fi c subgeneric enbodi nent, this invention provides or contenplates a
conmpoyasdf f b diatter bbg2nerivh@itedRbertsthishinmtiah kydvides CHRMWAPlatbacycl oal kyl ,
(CHR6) CH2C3- C6_ cycl oal kyl , or CH2(CHR6) wC3-C6 cycl oal kyl; R is hal ogen or
Gi - C3 campoynd offgimylaild, Whetsdleris halealkul | n anot her nore specific subgeneric
enbodi nent, this invention provides or contenplates a conpound of formula

| A-3, M‘f@f] e Rb dpifet sfleAdddmbdd ) M3 SN P{oQiﬁingﬂ cor{t%@ewzcs‘ Co6
cycl oal kyl', or CH2(CHR6) wC3- C6 cycl oal kyl; R 1s hal ogen or" C1-C3 al kyl;
and Rtompohal agermula\®- 2ot ORAESEREKYUS2011/ 022345 30 C6 cycl oal kyl
(CHR6) WC5- C6 cycl oal kenyl , CH2( CHR6) wC5- C6 cycl oal kenyl , C2-Co6al kenyl, or
C2- C6 nyl 0176] IL.n _anot her .nor eci fi.c subgeneric enbodi nent, this
et Loy ol ARl b ROR e BB, BBIRKhHER BT RE P TRREAT e Rs' s
Ar,  (ColROHUWRY of fOHRRGICHIRE) WAVere RY is(HatdRByWCH2Ari . [0177] I n anot her nore

speci fi c subgeneric enbodi nent, this invention provides or contenplates a
conmpound of forrmula 1A-3, where Rl is haloalkyl; RRis Hor F, R3 and R4
are Cl0INdt holaanogier gehggyeric gpbpdmmentsthey inggntionpyevidgsaurenigeplats cycl oal kyl |

(m%)cg#@gﬁacgfﬁ%&ﬁlqug%l%hﬁgg%gg%gggﬁ? WC3- C6 cycloal kyl. [0178]In anot her

nore specific subgeneri odi ment, i's invention provides or
contenpl ates a conpound of formula IA where R1L is C-C3 al kyl, hal ogen, or
hal oal[®@142] R2In sothecosulfgen®y amicbdRdenty thiHpvergtohyprovides d@lcon@mgpldRS 4 s

CH2CR6- C3- C6, cycl oal kyl , =CH- C3- C6 | oal kyl , CH=CR6- C3-C6 cycl oal kyl,
( CHR®) 9@%1@§§PB§PEénVP$§%ﬁ2fEéﬁ%&%@ggﬁﬁ cycl oal kenyl, C4-C6 aikyl, C2-C6
al kenyl, or C2-C6 al kynyl .

[0153] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA, where Rs is cyano alkyl.

[0154] In a more specific subgeneric embodiment, the invention provides or contemplates a

compound of formula IA-4, where Rs is halo alkyl.

[0155] In a more specific subgeneric embodiment, the invention provides or contemplates a

compound of formula A, where Rs is CH,-cycloalkyl or CH,CH>- cycloalkyl.

[0156] In a more specific subgeneric embodiment, the invention provides or contemplates a

compound of formula IA-4, where Rs is CH»-cycloalkyl or CH,CHo- cycloalkyl

[0157] In a more specific subgeneric embodiment, the invention provides or contemplates a

compound of formula IA-5, where Rs is CH»-cycloalkyl or CH,CH»- cycloalkyl.



[0179] I n anot her nore specific subgeneric enbodinent, this invention

provi des or contenplates a conpound of formula I A-1, where RL is Cl1-C3

al kyl , hawvogernyoversehal oal kyl ; R2 is Hor F, R3 and R4 aP€THS20meiok2s45 or C ;
and R5 is CH2CR6- C3-C6 cycl oal kyl, CR6=CH C3-C6 cycl oal kyl, CH=CR6- C3- C6
cycl oal kyl , (CHR6)wC5- C6 cycl oal kenyl28 CH2( CHR6) wC5- C6 cycl oal kenyl , C4- C6
al kyl, C2-C6 al kenyl, or C2-C6 al kynyl. [0180] 1 n another nore specific

subge i ¢ empodinent, this invention, provides or.contenplates a conpound
of Potfli T ArgmolREi et e nibpanerd; it roge a0 FATGAVRGE S Ro o H or
F, BRPofdd & @rrihilaMRL N¥herOR; Sd R 20GE cdrd, mddiddSREr 1@3&1%51@’1@ Rarky! ,
CR6:Cﬁ-gg?CB cycfoaﬁkyl, Cﬁicﬁ%-CS-CB gycfoalkyl, ( CHRG Q%S-é%' R

cycl oalylealiyl. CH2( CHRG) wC5- C6 cycl oal kenyl, C4-C6 al kyl, C2-C6 al kenyl, or
C2-C6 al kynyl. [0181]1n another nore specific subgeneric enbodinent, this

i nventy pr oyi t for - ere Rl is
o1 o3 AP B Giep SRR e R TR G Bl Ry Bb e L oyt
or d compduibof fBrifidd CRE}, Garc£BR ¢yl Rpdrk Yhlor®mdlZoxg6 otmkiilyl andi is haloalkyl,
2011/ 094186PCT/ US2011/ 022345 31 [0182] I n anot her nore specific subgeneric
enboditgioxyalinl 7 msheryalby- provi des or contenpl ates a conpound of fornul a
| A-3, where R1 is Cl1-C3 al kyl, halogen, or haloalkyl; R2is Hor F, R3 and
R4 ar met ¥ - - (3c : ; C6
cycrodl [y . T Bo R e e Pabt DY SRR oo e

al kynybmpp@iBa] formaladihle wheor B; aypldti dré¢ chlsuh getleriy coremttbgli andrR 5, is nivtloxy

i nvention provides or contenplates a conpound of fornula IA-3, where Rl is
hal ogéfior haloal kyl; R2 is Hor F; and 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 ogbkemy! , IR aldeeidtic crfodiekibthdd ikyenton pr&i8A dritoaRaiphess 41or e

speci fic subgeneric enbodi nent, this invention provides or contenplates a
conpogAdperng ofr fetmela IA-3 whepeReariR aye ghlosy aretieaxynal wathiland Rasi s H or F;
and R &ﬁml -CH C3-C6 cycl oal kyl, CH CR6-C3-C6 cycl oal kyl, (CHR6) wC5- C6
cycloaP enyl”,” CH2( CHR6) wC5- C6 cycl oal kenyl, C2-C6 al kenyl, or C2-C6

al kynyl . [0185] 1 n another nore specific subgeneric enbodinent, this

i nvent[062] pr oln ahesheosubgomdrenphtaidascm, tharipamndn pfovides muta@ntdmpldteswhere R1 i s

hal ogen or hal pal kyl ; i.S or F. R3 and R4 are C, nethoxy,. or nethyl;
and R@Ofﬂ@omf&f%ap@ﬂé%m%@ %f?&ﬁ]&é?%%ﬂ}"x(ydlﬁ@? 808 cycl oal kyl
O CH%&QE@@% 1 C6 cycloal kyl. [0186] I n another nore specific subgeneric
enbodi ment,” this invention provides or contenplates a conpound of fornula

| A-3, where RL is halogen or haloalkyl; R2is Hor F, and R5 is

CR6=CHO 8] C6 byanotwr kyhgen@id=Omg BB @6 thesyiah erdiokynrovid SHREPUCEPEECs a

cycl oal kenyl 2 - cvel 9al kenyl - l.k l,,,0r -

o kyogprr e Do PR TR et B YELE Pk BO R R S el fpRiey
i nventetigm provi des or

[0164] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA-1, where R3 and R4 are both methyl and Rs is 2-(2-furyl) ethyl.

[0165] In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA-1, where R3 and R4 are both methyl and Rs is 2-(2-tetrahydrofuryl)
ethyl.

[0166] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA-1, where R3 and R4 are both methyl and Rs is 2-phenyl ethyl.

[0167] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA-1, where R3 and R, are both methyl and Rs is 3-phenyl propyl.



contenpl ates a conpound of formula IA-3, where RL is nmethyl, fluoro, or
fluoroalkyl; R is Hor F, and R5 is Cl1-C6 al kyl, (CHR6)wC3-C6 cycl oal kyl,

( CHRG) wCHEQ200@9¢1861 oal kyl , or CH2( CHR6) wC3- C6 cycl oal kpCT/Usemig®1345 anot her
nore specific subgeneric enbodi nent, this invention provides or

contenpl ates a conpound of fornula | 293, where Rl is d, F, or CF3; R2is H
or F;, R is Hor CH3; and R5 is CR6=CH C3-C6 cycl oal kyl, CH=CR6-C3-C6

cyclo , R6).WC5-.C6 cycl oal kenyl , .CH2 R6) C5- C6 cycl oal kenyl, C2-C6
Y rendD o R R Y Rty S o i TS oD 9B P T D 1 5] L
anot h hfilhGAS i i ingl R i i des or

ot o B R et e Y e R ™k 15 H

or F;, R is Hor CH3; and R5 is Ar, (CHRG)wAr, CH2(CHRG6)wAr, or
( CHRE) MR Ar . I amodo] merasiseifie subgpnerie prabodiments thyanentios pepridesiavent , this

i ' i | f f A4 R3 and
Ra - ar GoemBR o (GpSin AR AL PSRy REREIE ) CHICL B IEaoREE P, 10 2
( CHRE Y GEIRZ {8166 s <y alyolahkkyl, or OH,GHZR SHRSWCSelChikel R Balakygen of 01€L hilkyl;anot her

nore specific subgeneric enbodi nent, this Invention provides or
cont et & éshadogBmpound of formula |1 A-5, where R3 and R4 are H, methyl, or
C; and R5 is CR6=CH C3-C6 cycl oal kyl, CH CR6-C3-C6 cycl oal kyl,

CHR6 Co6 1 ' | k I,
G- 0o el Iy 1 R R R B S et i s

i nventcoumplates i despoundod fivrend Idt-&swizre R dlir(dh abifyl,  CHRuk€3-Chctclonlighe R3 and
R4 ar yl, ~or ...and r d .R2, on adjacent. carbops,, forma
el (v i Bk S e S T o R AR e A R
this ianvent]iom eripvdgdasafarr CORLRERY. at es a conmpound of formula IA-1, where
R3 and R4 are H, nmethyl, or C; where R5 is C2-C6 al kyl, CH2-05-C6

cycl oal kyl , CH2CH2- 05- C6 cycl oal kyl, CR6-CH C3-C6 cycl oal kyl , CH=CR6- C3- C6
cycl omﬁu, ol aopthep mgrkeEsyific subgengfe prab®ImgRd thEpinvetngrovdisaent car bons,
and ar I not S bR u i C
errbodiC(r(‘?rlt%\‘%?l?)ﬂlttar(%itarsE (8|{n|9§en ?flc?%nl{l)lﬁ%@lﬂéé‘gh%re %8 rgsﬁ?lé%{lﬁlé@gmé%%gﬁﬁg%gg )}Tl’or nul a
| A- 1, (GHRGECHRGAT, dyéloatie ], dr OBIOMR,). 05-Celcyclohikyle RRE phsnyleptichaiy kyl

CH2- 05- C6. cycl oal kyl , CHZCHZ-O5-,% cycl oal kyl, CR6-CH C3-C6 cycl oal kyl ,
mm@ub%ﬁu@% Royie FoRf helagen:gind & ighalge®eny| : ~and where RL and R2, on

adj acent carbons, are both hal ogen. [0195]1n another nore specific

subgengi1g enpodioiRPinord Rgieéiﬁic@ﬂ bRORbANMIRS tHY inc QAR AI&S @ conmpound
of formula I A-1, where and R& are H nethyl, or d; where R5 is C2-C6

al kyl coBe@pibes@gompotmsbd fgimul CHeCHRh@B REH CyCl dhylk(THROR6=CHyCBald ],

cvel o2 UECT Rash N LBl ko B BB AP R 300 2

is H or halogen; and R, is halogen.

[0173] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-2, where Rs is C;-Cg alkyl, (CHR)wC3-Cg cycloalkyl,
(CHRg)CH,C3-Cs cycloalkyl, or CHo(CHRg)wCs-Cs cycloalkyl; R' is halogen or C,-Cs alkyl; and
R, is halogen.

[0174] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula TA-3, where Rs is C,-Cs alkyl, (CHR)wCs-Cs cycloalkyl,
(CHRg)wCH2C5-Cs cycloalkyl, or CHy(CHRg)wC5-Cs cycloalkyl; R' is halogen or C;-C; alkyl; and
R, is halogen.

[0175] In another more specific subgeneric embodiment, this invention provides or

contemplates a compound of formula A, where Rs is CR¢=CH-C3-Cq cycloalkyl, CH=CR-Cs-



WO 2011/ 094186PCT/ US2011/ 022345 33 [0196] I n a nore specific subgeneric
enbodi nent, this invention provides or contenplates a conpound of formula
| A-1, whewo2R1/i9¢18F, nmethyl, or H, R3 and R4 are H, net rgirjusee11@234and R5
is G-C6 al kyl, (CHR6)wWC3- C6 cycloalkyl (CHR6) wCH2C3- C6 cycl oal kyl, or
CH2( CHR6) WC3- C6 cycl oal kyl . [0197]1In Qnother nore specific subgenerlc
enbodinent this invention provides or contenplates a conpound of formula

e R e et BT S Bl g

cycl oat kemikyny$2- C6 al kenyl, or C2-C6 al kynyl. [0198]In another nore
specific subgenerlc enbodlnent this invention provides or contenplates a
conmpound of formula I A-1, where R is hal ogen and R5 is Ar, (CHRG)wAr,
CH2( CHRBIOMAT , TnganofheHRBy svmaRAICi subgmgg]emmélmﬁmh dlpis gu@g@%emomdémbdu ment ,

Lhi's IBNERLO0 PHIRS oPFrERN ATRURLER, R GOMPRNTAPTCQEMY R Ak, vher e

carbon’atons [0200] In
a nDrQCHm@RKﬂb@mgubgenerlc enbodi nent, this invention provides or
contenpl ates a conpound of fornmula IA-1, where R1 and R2, on adj acent

car bo ndepend trlfluoronet or hal ogen;. and where R5 is
Cl- csTQﬁZj | f Wrwee% Yhggagric e@éﬂﬁ@)ﬁﬂéﬂ?@:@@eﬂ@w%‘ﬁw or
CH2 ( CHBRLMGB L, &%‘Eﬂoﬂﬁh %Ykormh%lxlk | Ph@BRY walo%ﬂag%ef '}Po@m@danm arc th' s

i nvention provides or contenplates a conpound ?ornula I’A-"1, where IS
CHR6ﬁmﬁB»ﬁBonm@%ghhméRyBKLGHQ@@HRﬁﬁﬁKEWCECGywﬂmdkkaﬁﬁﬂ&ﬂCEb@ﬁCalkenyl, or

C2 C6 al k . not her re specific subgeneric enbodinent, this
i nvent® ?/BIRX‘WLW[EE@&%%&@@@% @ﬁﬁ?’%‘?aggyla compound of formula IA-1, where Rl is
hal ogen and R2 is H or Rl and R2, on adjacent carbon atons are,

i ndepgopEnt | ylntarﬂofﬂewﬁfow@iebﬁrb st;fns%< dhati©gapodimest, vmﬁleeﬂ@nlpﬁo@&&%@ C6
cycl oal kyl, CH=CR6- C3-C6 cycl oal ( CHRG WC5- C6 cycl oal keny

CH2 ( CRBPRCELEE! eopetayall k6 Fyymulada, @616&1 Ret;Colkdphatpees) Rlylirﬁglq)alkxlo&o@]ﬂ n

anot hef. psyb r i pr.o Iates a

conpoghg ngﬁpﬁ Q%I$q&£gwn§ﬂélaﬁ€§5$ g% bﬁ%ﬂz?éﬂé@? WP

( CHRG JewkIbidRyli, CH=CR-C5-Cs cycloalkyl, (CHRg)wCs- C6 cycloalkenyl CH2(CHRg)wCs- C6
cycloalkenyl, C4-Cg aikyl, C,-Cg alkenyl, or C,-Cg alkynyl.

[0179] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-1, where R, is C;-C3 alkyl, halogen, or
haloalkyl; R, is H or F; R3 and R4 are H, methyl, or CI; and Rs is CH,CRg-C3-Cs cycloalkyl,
CR¢=CH-C5-Cg cycloalkyl, CH=CRg-C5-Cq cycloalkyl, (CHRg)Cs-Cg cycloalkenyl,
CH,(CHR)C5-Cg cycloalkenyl, C,4-Cg alkyl, C,-Cg alkenyl, or C,-Cg alkynyl.

[0180] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-3, where R; is C;-Cs alkyl, halogen, or
haloalkyl; R» is H or F; R3 and R4 are H, methyl, or CI; and Rs is CH,CRg-C3-Cs cycloalkyl,
CR¢=CH-C5-C cycloalkyl, CH=CRg-C5-Cq cycloalkyl, (CHRg)Cs-Cg cycloalkenyl,
CH,(CHRg)wCs-Cs cycloalkenyl, C4-Cs alkyl, C»-Cg alkenyl, or C,-C6 alkynyl.

[0181] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-1, where R, is C,-Cs alkyl, halogen, or haloalkyl; R, is
H or F; R3 and Ry are H, methyl, or Cl; and Rs is CH,CRs-C5-Cg cycloalkyl, or C,-Cg alkyl.



WO 2011/ 094186PCT/ US2011/ 022345 34 [0204] I n anot her nore specific
subgeneri c enbodi nent, this invention provides or contenplates a conpound
of formulwolAt1lnv418iere R1 is hal ogen or trifluoronet hyl pam@SEA1i02234 or RI1
and R2, on adjacent carbon atons are, independently trifluoronethyl or

hal ogen; and where R5 is Ar, (CHR6)wA!, CH2(CHR6)WAr, or (CHR6)WCH2Ar.
[0205] I n another nDre speci fi c subgeneric enbodi nent, this invention

B B P AR o b PE BRRE el Y 'S
cycl O%Kﬁéhlpla@és %@dﬁ?@bm@mﬁﬁ v 8! WRdrk Y is 0208k Inhapgdher hz{IMII%yISR?ﬁ' fic

subgeneric enbodi ment, this invention provides or” contenpl ates conpound
of forthol B RsandBhereHXmetsylsor gl;and R¥1S| @;HﬂIRadﬁﬁCREyqlcml EER G- 6

&ﬂgl(oalﬁi%m%% yéagggﬂg%%&ényﬁc SRS #%;?631)“‘6“81 SRoSEg fiRh ﬁwl [0207] In

anot her nore specific subgenerlc enbodlnent this invention provides or

cont enpisses B 40Ut qiecffmrsﬂblg@ehéﬁm\hb&lh%nf( this 1r8,enﬂon—13r,0VMeh sr 0, and R5
is Ar, (CHRG)wAr, CH2(CHRG or 3é RAr . 0208LIn anot her. nore
speci fcpetegwﬂkﬁg@r?ewnamﬁ%eﬁf%@ma A @hqrﬁ mhaé%ebrobwla@ YioR2 e 08 fptghBes a

conpo of Xd 12 -1C6 aIkyI,

( CHRe;’%%g %jlc%c °. ?WW“?%E& wéﬁég%d y@lr oal'kyl %g’do R6) WC3- C5
cycl0de&CPH%IM&%ﬂddyd@ahbmﬂrCﬁﬁgemsmﬂpoﬁ€£C§NMQmﬁer|c enbodi ment, this
invention provides or contenplates a conpound of formula IA where Xis S

=z and R5 i.s - cycl oal kyl .CR6- C3- C6 cycl oal kyl
(oo D) 5 ol RISy P0oc R oxe e TR ok G RBOTn oV e® & kemyl | or
C2- C6 cahieiptes a{&)%%hﬂ' oBRRINBI TASYDERRE R, G RNBRAI BAloalkiNIRS, 1§ AVERM bR
provi des or con2§;8$ates a conpound of formula | A-2 wheie R5 is Ci-C6 al kyl

or (CHRrEy WB=CH aaldakyl, CAZ2ERH(-Girrotleelkys 16 HRapCsCseryblodikaeylt , this
i nvent n Q dyof formula IA-3, where R5 is
Cl- 06 daP?aZCﬁ%td&% A @‘é"@@-ckoﬁﬁwﬁ OB 3831y hoa186PCT/ USP011/ 022345
[0185] 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; R;
and Ry are Cl, methoxy, or methyl; and Rs is C;-Cg alkyl, (CHR¢)wC3-Cq cycloalkyl,
(CHR6)wCH,C5-Cs cycloalkyl, or CH2(CHR)C3-Ce cycloalkyl.

[0186] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula TA-3, where R, is halogen or haloalkyl; R, is H or F; and
Rs is CR=CH-C;-Cq cycloalkyl, CH=CRg-C5-C¢ cycloalky 1, (CHRg),,Cs-Cg cycloalkenyl,
CH,(CHRG6)wCs-Ce cycloalkenyl, C,-Cs alkenyl, or C,-Cg alkynyl.

[0187] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula [1A-3, where R; is methyl, fluoro, or fluoroalkyl; R, is H or
F; and Rs is C;-Cg alkyl, (CHR),C3-Cg cycloalkyl, (CHRg)wCH,C5-Cg cycloalkyl, or
CH2(CHR¢)wCs5-Cg cycloalkyl.

[0188] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-3, where R, is Cl, F, or CF3; Ryis Hor F; R'is H or
CHj; and Rs i1s CRe=CH-C;5-C4 cycloalkyl, CH=CR,-C;-Cs cycloalkyl, (CHRg)Cs-Cg
cycloalkenyl, CHy(CHR¢)Cs-Cg cycloalkenyl, C,-Cg alkenyl, or C,-Cg alkynyl.



35 adj acent carbon atons, are, independently, halogen or trifluoronethyl;
and R5 is O-C6 al kyl or (CHR6)wWC3-C6 cycloal kyl. [0213]1In anot her
subgener iwoengdirsent , this i nvention provi des or conteRpTAiSesi1a223¢hpound
of fornmula IA-3, where R1 is halogen or trifluoromethyl and R2 is Hor Rl
and R2, on adjacent carbon atons, aré? i ndependently, hal ogen or
trifluoronethyl and R5 is Cr-Cb al kyl or (CHRo)C3 C6 cycloal kyl. [0214]1In

anot h eC|f|c subgeneri enbodl i nvention. provi des or
cont o BCe BRGNS ST e SR S5 isnt g imAHGop R iRt &

i ndep%@ﬂl@ﬂip'léfes ABSYdund BE (AR Na 1A L3I %U&U@ﬂ@@l‘)’ﬁ or BF; R, isM ofF; RNIHRR 1S
Cl-C6 al kyl (CHR6) C3- C6 cycl oal kyl. [02 lﬂél n another nore specific

subgerdti @n(éRbtsd‘bméfﬁHRa)swﬁtr,sCHﬂﬁéiﬁaDvdﬁ pr &\ ResChrAtont enpl at es a conpound
of fornmula IA-3, where R1 and R2 are, independently, nethyl, nethoxy,

trifl th n

(oo MTCs ety e SfoSiraaBrbrnBP ey e olbbliastbe (1 o

| nventcb@uamptaoasl acke)snp@nn@ onfoempladies valee@npamhm at H, etetull sor Gl entd RYis IOAC; or

| A-3, where Rl is hal oge Cl-C6, al mono- hal 0 C1- C6 al kyl, CN, di-halo

c1 caaéhnkw Rakd3 ‘éa\Pycg%aH@ EEHES )| 3~C6F@y010§1kafbt0ﬁ§3| 2 H B@M}B- sand R5 is
g&%mk pr CH2-C3-C6 cycloal kyl. [0217]In another nore specific

subgen ric gnbodlnent, this invention provides or contenplates a conpound

of formula 1A-1 or IA-2 or 1A-3, where Rl is H, halogen, cyano, CF3, or

met hoXQ191R2 i b ddother nwre specHigl sub@neiis etbothalengdims invettigr progtdaybr  or

met hox IS | k r ycI | kyl . 18] 1. n .anot her
subgerbhieBPGacEad phRE RS AR oL I i 8 Bompound
of forgryl-aH- 8alRll, CBITER @ -C Oy cfdaliyl REH -@ndcRalkesiylnal ogen,
nethyfnﬂéth GSC%P?ﬂEtE%xy I%aﬁh %imare)]ﬁzjléhys orC a;eé%d R5 is C5-C6
al kyl G(CHRGE:EC5 cyglonisanydyC>-Cp otkenyl or Grot Msyngubgener i ¢ enbodi ment, this

i nvention provides or contenplates a conpound of forrmula IA, where Rl is
hal og CF O A | @@g ; e H,
ot by 01 G g B g s B g R BB Mo ARSI o
2011/ QB%B@B@A&%%@ 2P BAmuBOIA-02204rt R; andRhere $ubgankeoi Cl; aﬁﬂ)m]hlefﬁemlt ,
this invention provides og contenpl ates a
and R,, on adjacent carbons, form a six-membered ring.
[0193] 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; where Rs is
C,-Cg alkyl, CH,-Cs-Cs cycloalkyl, CH,CH,-Cs-Cg cycloalkyl, CRe=CH-Cs-Cs cycloalkyl,
CH=CR-C5-Cs cycloalkyl, or C,-Cg alkenyl; and where R, and R,, are on adjacent carbons, and
are both other than H.

[0194] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula TA-1, where R and R4 are H, methyl, or Cl; where Rs is C,-
Cs alkyl, CH,-Cs-Cg cycloalkyl, CH,CH,-Cs-Cg cycloalkyl, CRe=CH-Cs-Cg cycloalkyl, CH=CRg-
C;5-Cs cycloalkyl, or C,-Cg alkenyl; and where R and R;, on adjacent carbons, are both halogen.

[0195] 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 CI; where Rs is
C,-Cs alkyl, CH,-Cs-Cg cycloalkyl, CH,CH,-Cs-Cg cycloalkyl, CR¢=CH-Cs-Cq cycloalkyl,
CH=CR-C;5-Cs cycloalkyl, or C,-C¢ alkenyl; and where R and R,, on adjacent carbons, are both

fluorine.



compound of formula IA, where R1 is halogen or CF3; R2 is H F, or nethyl,
R is hal ophenyl; R3 and R4 are H, nethyl, or d; and R5 is C5-C6 al kyl or
CH2- 05- Covoyoliomiiegl . [ 0221] I n anot her subgeneri c enbodPGEAIS2011LI022345

i nvention provides or contenplates a conpound of forrmula IA where Rl is
NH2, NH Cl-C6 al kyl; N(G-C6 al kyl)-G3-C6 al kyl, NHC(=0)Cl-Cs al kyl,
C(=0)N(CH3)2, C(O)N(Et)2, C(=0)NH2, C(O)NHCl -C6 al kyl, SO2NH2,

NHS02- C1 - Kyl . [0222]1n a nore ci fig.subgeneric enbodinment, this
vt B Tor ol Lieree b M e S BBt TS G By e 5 GBS § o
NH2,  Nompdokdo@bokthla 1AL, Mifele RAis &l kit O HOR ;ahl R, arcddmBRyll §r ¢; d ak ogen.
[0223] 1 n another nore specific subgenéric enbodi nent, this invention

provi dasCeatkyt. datiRapCate sydoadiomibbiid)«6H-Cof rroy doally e d(RHR «3.(NCs =0) G - C6

aIkyI,C 8§§$£N(CH3)2, C(=0) N(EO2, C(=0)NH2, or C(=0)NH C1-C6 al kyl. [0224]1In
anot het’ "speci fic subgeneric enbodinent, this invention provides or
contenpl ates a conpound of fornmula A-1 where RL is NHC(=0)C -C6 al kyl,

C(=0) M B3) 2, InClretheNafb2speclie®ubltherio emGodb)dtHIGE e nabikyovide©3825] | n

anot her nore specific subgeneric enmbodinent, this invention provides or
cont efpMEMERLE cmauAd obformygtatiy-4 Wikre Ryitdr énaftyli & NS Rer CRESES: C1- 06

al kyl . ] dn—apoi-h o { ¢ ¢ r ! .this invention
o ovi e O R B e € T R L PRI 1 G o' Sconez or
NHS02 cgdloiEemtl k§1-Cs plBR22Y) drrCabpslkenylsubgeneri ¢ enbodi nent, this invention
provi des or contenplates a conpound of formula IA where Rl is C(=0)0C1l-C6

al kyl , =0) C1- al kyl, 0Cl1- al kyl , ~or. SC1-C6.al kyl . [0228]1n anot her
by AR enBoERmoRe HeE T BRI Sl SBPOUPES (97 TSIt EhEPALES th conpound
of f orcBheiplafhs aMdRpBuRLof Hrru A NMCIHER B YCh-Qdkany Ry 1R, @HRLkaRry! , or
C2-Co6 al kgn | . WD 2011/ 094186PCT/ US2011/ 022345 37

CHa( H¥{6)WAr, or (CHRg)wCHAT;.

[0199] 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.

[0200] 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 are, independently
trifluoromethyl or halogen; and where Rs is C;-Cg alkyl, (CHR)wC3-Cg cycloalkyl,
(CHR4)wCH,C5-Cg cycloalkyl, or CH(CHRg)wC5-Cs cycloalkyl.

[0201] In another subgeneric embodiment, this invention provides or contemplates a
compound of formula TA-1, where Rs is (CHRg)Cs-Cg cycloalkenyl, CHy(CHRg)wCs-Cs
cycloalkenyl, C,-Cs alkenyl, or C,-Cs alkynyl.

[0202] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-1, where R, is halogen and R, is H, or R; and R, on
adjacent carbon atoms are, independently trifluoromethyl or halogen; and where Rs is CRe=CH-
C3-Cs cycloalkyl, CH=CR,-C5-Cs cycloalkyl, (CHRg)wCs-Cg cycloalkenyl, CH,(CHR)wCs-Cg
cycloalkenyl, C,-Cs alkenyl, or C,-Cs alkynyl.

[0203] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA-1, where Rs is Ar, (CHRg)wAr, CH2(CHRg)wAr, or (CHRg)wCHAT;.



[0229] I n anot her subgeneric enbodi ment, this invention provides or

contenpl ates a conpound of fornmula A where R is CH2OCH3, CH20CH2CH3,
0Cl1- C6 alWw9I20110948€1- C6 al kyl . [0230] I n anot her nore sp@cirfiseoisozgeheri c
enbodi ment, this invention provides or contenplates a conpound of fornula

| A-1, where R is C(=0)0C -C6 aIkyI,5%kX:0)Ci-CB al kyl, OC1-C6 al kyl, or SC
1-C6 al kyl. [0231] 1 n anot her subgeneric enbodi ment, this invention provides

or co | at es a .conpound formul.a | A- 1, ere R .is CH20CH3,

oo BHR e ROt SgficquPEasIiE el diticab A5t AL S CROPE speci 11 ¢
subge 0t i i nd
o PO e ) L ORrOROK ety O AP B SO

al kyl RlcarndS@ OI(EIJ@ﬂenwarbmatpms e, mdependaedshiyifluopmétkylvaihalpgen;aind méersy| ; and

R5 is I 0233] I n anot her nore speC|f|c
subge&%f?c éﬁ%ﬁ%hﬁgngﬁii |s>§§v‘%§¢§§6§¥%%u 'es or contenpl ates a conpound
of formula A-1, where R is NH2, NHC -C6 alkyl; or N(C-C6 alkyl)- G -C6

al kyl ;J0RZ]i s Hi, anbthed mor@tgeyific SBbgérﬁ:rlbahl@g@llﬁleﬁf tiie itightiorap@dvides bs C5- C6
al kyl or CH2-05-C6 cycl oal kyl k8234]ln anot her more specific subgenerlc
enbod.%tﬁmplaﬁ%ascqnm%ﬂ@ P%f@rrﬁw@\l §eigX Sohdenip Yalp &% 2gd %uﬁ@allsy formul a

=0} TG A RSB R TR G OBl Gonti S0 (7

R is hal ogen or nethyl; and R5 is C5-C6 al kyl or CH2- 05 C6 cycloalkyl.
[ 0235][0206dnot hleanoﬁlsrbg@mfespecifersbbgﬁmfénbmbb&ihmnt rivie mtvieotorppoviddesr or

t | at f | | A, C2- |
oo e Rl Bet CTTRUAT of bstld T St S e Tt e Bt R CH i
i NVentiy@BaRYDGHIRR AT, €QRt eemkat @@H%pwmw[a,dlo@ﬁwﬁ ar oul@ i), where Rl and

R2 forma fused, nitrogen-containing ring 0237]I'n another subgeneric
enbodwwén@mﬂmﬁigzCm@é@@ﬂom*ﬁr@wﬂ& Baylor contenpl ates a conpound of fornula
| A, where R and R2 forma fused, oxygen-containing ring. WO

2011/ cﬁgfﬁl‘ﬁ 6P/ M3aRt Ho?g gp%‘c“élc subgeneric embodiment, this invention provides or

contemplates a compound of formula A, where X is S, q =1, Y is O, and Rs is Ar, (CHR6)yAr,
CH,(CHR6)yAr, or (CHR6),,CH,Ar.

[0208] 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,-C alkyl,

(CHR®6),,C5-Cs cycloalkyl, (CHR6),,CH,C5-Cs cycloalkyl, or CHx(CHR6),,C5-Cs cycloalkyl.

[0209] 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 CR=CH-C5-Cq
cycloalkyl, CH=CR-C3-Cq cycloalkyl, (CHRg)wCs-Cs cycloalkenyl, CH,(CHRg)Cs-Ce
cycloalkenyl, C,-Cs alkenyl, or C,-Cs alkynyl.

[0210] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA-2 where R is C;-Cg alkyl or (CHRg),,C5-Cg cycloalkyl.

[0211] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula [A-3, where Rs is C,-Cs alkyl or (CHR6)C3-Cs cycloalkyl.

[0212] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA-2, where R; is halogen or trifluorornethyl and R, is H or R; and R, on
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238] I n anot her sub generic enbodi ment, this invention provides or
npl ates a conpound of forrmula IA where RL and R2 forma fused
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ituted. [0245]1n another subgeneric enbodinment, this invention
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m a fused cycl ohex , optTonally substituted. I n anot her

subgerenienpédsadiamgound phfemuhvien i wierp Rovind 8s aey inclopneiapilya tnesshyd, conpound

s bty an gl S Sefos AR o Mo ner

of fo
ring;
subge
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[0215] 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 (CHR6)wCs3-Cs cycloalkyl.

[0216] 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,-Cg, alkyl, mono-halo C,-Cg
alkyl, CN, di-halo C;-C¢ alkyl, CF3, CN, or O-C;-Cg alkyl; R' is methyl or ethyl; and Rs is Cs-Cg
alkyl or CH,-C;-Cs cycloalkyl.

[0217] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula TA-1 or IA-2 or [A-3, where R, is H, halogen, cyano, CF3,
or methoxy, R, is H, F, or methyl, R' is H, halogen, methyl, ethyl, or methoxy, and R is C5-Cg
alkyl or CH,-C3-Cg cycloalkyl.

[0218] In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA, where R; is F, Cl, or CF3; R, is H; and R’ is halogen, methyl, ethyl, or
methoxy; R; and Ry are H, methyl, or Cl; and Rs is Cs-Cg alkyl or CH,-C5-Cg cycloalkyl.

[0219] In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA, where R; is halogen or CF3; R, is H, F, or methyl, R' is phenyl; R3 and
R4 are H, methyl, or Cl; and Rs is Cs-Cg alkyl or CH,-Cs-Cs cycloalkyl.



conpound of forrmula IA-1 or 1A-2, where RL and R2 form a fused,
oxygen-containing ring; and R5 is C5-C6 al kyl O CH2-05-C6 cycloal kyl. WO
2011/ 094 186RCIM/098B011/ 022345 39 [0248] I n anot her subgen®qt/USatomRaseht , this
i nvention provides or contenplates a conpound of forrmula 1A-1 or A2,
where Rl and R2 form a fused thi azol 3%r isothiazolo group; and RS is C5-C6
al kyl O CH2-05-C6 cycl oal kyl. [0249] I n anot her subgeneric enbodi nent, this

i tj i d t enpl at : d of f. la | A | A2,
wher o [880h R P Bt e e D B e o T SmePlR; and R
i's Co-cERpalikybf BImEEZAORNEE RoYEhaabdydr CHORD A F 3 etdng, RUPEABSHINGL: R,

enbodi ment, this invention provides or contenplates a conpound of formula
| A-1 end Raag Hymethgl, Rt Chrrad R2 1§ O5-frs alkiylisedHeyst(Gharlmakkyl.opt i onal | y
substituted; and R5 is C5-C6 al kyl or CH2-05-C6 cycloal kyl. [0251]1In

anot h re Lflc.s nerd Ci: ogi. nent ... S - nv i rovj des or
cont oni e PRSIk SR RIS G SRR b N O Iph SRR TE° "
or netchitipour off frialadgewhere Ryet KWy,; NBIRd, -85 alks; SHECE salkgy)-CoCs GME, 05- C6

cycl oal kél—' ESZS(%LI n anot her nore specific subgeneric enbodiment, this
i nventYBR(FDEVitaeddr CEERNERTpat €5 CaNERR Srd) B2 (ETHNE-GiaCqalkiher e R1 s

hal oge NBIst, - 04 thyl, R is 2- (dinmethylamno)ethyl; and R5 is
C5-C6 a 2}2{?%’ %Ir SQ&Z@O%Q C%ﬂgycl oal kyl. [0253]1n another nore specific
subgeneric enbodi nent, this invention provides or contenplates a conpound

of forl62823 | Anlg mateespeciRe silsgehatiogehodiR2ni, thiHnvheicangenyidey ommenteyiplatd®a i s H;

and R5 is C5- al 0 2- 05- | oal kyl . 54] I n ot her. nor

apect frEpeiist i Bher i N h Yo BRG BRcsalefindRss
compoydd Rfhafogemul @ 'A-2, where Rl is halogen; R2 is Hor nmethyl, R is
hal ogen or nethyl; and R5 is C5-C6 al kyl or CH2-05-C6 cycl oal kyl .

[ 0255] C(=0) OC1- 05 al kyl, OC(=0)Cl-C6 al kyl, OCl-C6 al kyl In another nore
speci P23 ubgbnaother aipposnesdistsubghicsc ermbedinicah s snicasen povidehoenpl at es a

conpo f rmyl A I t r. ChkHC S I di ment,
hi o TOsPlAE T br AR AR T N RO R R RPN Wher e
Rl i s Q(FONNEL0GEtOWNH,, BRC(=ONIIDIC, fGitdiill, R is hal ogen or nethyl; and R5
is C5-C6 al kyl O CH2-05-C6 cycl oal kyl .

[0224] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-1 where R; is NHC(=0)C,;-Cs alkyl, C(=O)N(CHs),,
C(=O)N(Et),, C(=O)NH,, or C(=O)NH-C;-Cs alkyl.

[0225] In another more specific subgeneric embodiment, this invention provides or

contemplates a compound of formula IA-1 where R; is SO,NH, or NHSO,-C,-C; alkyl.

[0226] In another more specific subgeneric embodiment, this invention provides or

contemplates a compound of formula IA-2 where R; is SO,NH, or NHSO,-C;-Cs alkyl.

[0227] In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA, where R; is C(=0)OC;-Cs alkyl, OC(=0)C;-Cs alkyl, OC,;-Cs alkyl, or
SC;-Cg alkyl.

[0228] In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA, where R; is (CH,)mC3-Cs cycloalkenyl, C,-Cs alkenyl, or C,-Cs
alkynyl.



WO 2011/ 094186PCT/ US2011/ 022345 40 [0256] I n anot her nore specific
subgeneri c enbodi nent, this invention provides or contenplates a conpound
of formulwoRAI2Y48iere R1 where RL is trifluoronethyl; RETIGS2H102230%t hyl |
R is halogen or nmethyl; and R5 is C5-C6 al kyl or CH2-05-C6 cycl oal kyl .

[ 0257] I n anot her nore speC|f|c subgeﬁ@rlc enbodi nment, this invention
provi des or contenplates a conpound of fornmula | A-3, where R1 where Rl is

trlfl | : is Hor i s hal oge net h and R5 is
o R e A A A T M R A e A T

subger&@ puRIBOGHABAYA, WhéS Rlﬂyé%O@%PC%(DQH%CHE GOPESAR ﬁbﬁsc @nagpund

of formula I A-4 or AS wher e wher e is trifluorone H or

methyl, R is halogen or methyl; and R5 is C5-C6 al kyl or CH2 05 C6
cycl 0dP33A]. [ bomojhen menosiseHicrivbgenspie embpdimanh dein énvicatiempiodidesat , t hi s

|nvent| vi d 0 re RL is

| e A BN R BB RS, BRIt g e a o RuclEre U TS
CH2- oaﬂ@ﬁ(mypbemkyybrscozﬁahﬁm anot her subgeneric enbodi ment, this

i nvention provides or contenpl ates a conpound of formula IA, where R1 or RS

is CH CH2CH2- wher e h I rid rrol i m dazol yl,
oxazol A§31?or g rwbgemf A‘P#H&ﬁ& Mm&}% ngéeSe%aaﬁe??@ M & hi s

i nven f AC Ol wher 1 is F.
[ozGz%Fﬁlggﬁ%ﬁf'e@ﬁE‘a@ééniP‘?@%ﬁéﬁ?ﬁé‘at@%‘*ﬁﬁ. BCAICHRIOTC duf, HARE K

cont ermpyht es a conpound of formula IA where RL is C. [0263]1n another

subgeneri c enbodi nent, this invention provides or contenplates a conpound
of for anot her, .sub nbodi nent, this

i nv ent[ﬁ%gr‘ﬁ or Q(ﬂ 3&18@166 Fno&%meg%l sy %e,bnegl embodlmen "this tRenticn ;I)r%vfc:ies or
contemplates a compound of formula TA-1, where R, is C(=0)OC,;-Cg alkyl, OC(=0)C,.C; alkyl,

0OC;-Cg alkyl, or SC;-Cg alkyl; R, is H, F, or methyl, R' is halogen or methyl; and Rs is Cs-Cs
alkyl or CH,-Cs-Cq cycloalkyl.

[0233] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-1, where R, is NH,, NH-C;-Cg alkyl; or N(C,-Cs alkyl)-
C,-Cs alkyl; Ry 1s H, F, or methyl, R' is halogen or methyl; and Rs is Cs-Cg alkyl or CH,-Cs-Cg
cycloalkyl.

[0234] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula TA-1, where R, is NHC(=0)C,-Cg alkyl, C(=O)N(CHj3),,
C(=O)N(Et),, C(=O)NH,, C(=O)NH-C,-C; alkyl, SO,NH,, or NHSO2-C,-Cq alkyl; R, is H, F, or
methyl, R' is halogen or methyl; and Rs is Cs-Cs alkyl or CH,-Cs-Cs cycloalkyl.

[0235] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA, where R; is C,-C¢ alkynyl, optionally substituted.

[0236] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA, where R; and R, form a fused, nitrogen-containing ring.

[0237] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA, where R; and R, form a fused, oxygen-containing ring.



compound of formula IA-1, where R1 is F. [0265]1n another subgeneric
enbodi nent, this invention provides or contenplates a conpound of formula
| A-1, whewe 2RW/G9$18¢1 . WO 2011/ 094186PCT/ US2011/ 022345 2CT[U32@6j022348Nn0t her
subgeneric enbodi nent, this invention provides or contenplates a conpound
of formula IA-1, where Rl is Br. [026¥]1n another subgeneric embodi nent,
this invention provides or contenplates a conpound of formula | A-1, where

RL | d is H, - . .[0268].1¢ th b i ¢ _enbodi nent ,
i s R off SRt adteaiert brbadpiear dus i EBORRTET OF GRIRTSERS , wher o
Rl i s cbimpBondstofftuans, Rtk RehbR, fodnd iled tifiatdlo Bpi%&%ldzeloa%f@&ﬂ]er

a

subgeneri c enbodi nent, this invention provides or contenplates a conpound
of formula IA-1, where RL is CF3; R3 and R4 are both nethyl; and R is H

[ 0270][923%not hegnothep gehgenerec anpsdmartnthis nkerdionmyevideson cpnisyiptises aor

conte Rd for mul n r . 0271]1n
anothgpkgéﬁgkﬁéﬁﬁgmgﬁébﬁﬁﬁﬁégfﬁ?ﬁ§§%ﬁ¥%£%§?gﬁﬁ%P%%%ﬁgéﬁngggﬁﬁgﬁg?%'es a
conmpound of forrmula IA where RL is nono-, di-, or tri-halonmethyl. [0272]1n
anot hg6240)bgehemothee pib@dndrznimbddiment] thisémédnaon provided @8 cartcraplatceapl at es a

conmpound of formula |A, ere I s. CH2F, F2, or CF3.. :
P compouncI ofr fg}'lml?la IA; where R, alﬁgl R, form a fuse cyc?lohexane, optionally substituted.

[0241] 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, nitrogen-containing ring.

[0242] 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, oxygen-containing ring.

[0243] 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 thiazolo or isothiazolo group.

[0244] 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.

[0245] 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.

[0246] In another subgeneric embodiment, this invention provides or contemplates a
compound of formula IA-1 or IA-2, where Ry and R, form a fused, nitrogen-containing ring; and

Rs is Cs-Cg alkyl or CHj-c5-Cs cycloalkyl.

[0247] 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, oxygen-containing ring; and

Rs is Cs-Cg alkyl or CH,-Cs-C cycloalkyl.



[0273] I n anot her subgeneric enbodi ment, this invention provides or
contenpl ates a conpound of fornmula A where RL is CH2CL. [0274] I n anot her
subgener iwoengdirsent , this i nvention provi des or conteRpTAiSesi1a223¢hpound
of formula IA, where RL is CH2Br. [0275]1n anot her subgeneric enbodi nent,
this invention provides or contenpla@@s a conmpound of forrmula I A-1, where
Rl and R2 are both F; R3 and R4 are both nmethyl; and R is H [0276]In

anot h bge er| odinent, this i vent i des or ntenpl ates a
compodlRir f F R e rgdrbrSy LTS o9 Py s SF e s rior | o
enbodlcaﬁl@bunctm%rmmmml SN ARD OMh&@Rl Qhd %%Iﬁﬂphﬁé&ﬁl@mf@éﬂl%{ﬂﬁz&% E&fg;ml a
|A-2, where RL and R2 are both F. WD 2011/094186PCT/ US2011/ 02234§ 4

[0278PndRamb€h@Ba&Ubgé®§rEhCéWUddeEht, this invention provides or
contenpl ates a conmpound of fornula IA—3 mhere RlL is F. [0279] 1 n anot her

of Ponautd TARGHfEEDpebileE yUBRLA Y RiYatSH o8P Rt AR AR Bgeneri o

enbodicoripbund bff foriuld @At | GMARL OVhEeR, aﬁd RQ férenphiate sydoanpoutiondllyf or mul a
I|A, where RL or R5.is CH2Ar or CH2CHZ2- Ar, where Ar is isoxazolyl or
i sot his4itytpd: angd ¥ 1y Cﬁfcaﬁ%’h@rrcgmﬂg&fé?b@@a@‘ﬁbodl ment, this invention

provi des or contenplates a
[0250] 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; and Rs is Cs-Cg alkyl or CH,-Cs-Cg cycloalkyl.

[0251] 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, or methyl, R' is

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

[0252] 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, or methyl, R' is 2-

(dimethylamino)ethyl; and Rs is Cs-Cg alkyl or CH,-Cs-Cs cycloalkyl.

[0253] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula TA-1, where R, is halogen; R, is H, halogen, or methyl, R’

is H; and Rs 1s Cs-Cg alkyl or CH,-C5-Cg cycloalkyl.

[0254] In another more specific subgeneric embodiment, this invention provides or
contemplates a compound of formula IA-2, where R; is halogen; R, is H or methyl, R' is halogen

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

[0255] C(=0)0C;-Cs alkyl, OC(=0)C;-Cq alkyl, OC,-Cs alkyl 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 contemplates a
compound of formula IA-1, where R; is trifluoromethyl; R, is H or methyl, R' is halogen or

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



conpound of forrmula IA, where RL or RS is CH2Ar or CH2CH2- Ar, where Ar is
qui nol yl or isoquinolyl. [0282]1n anot her subgeneric enbodi nent, this

i nvent i orwprou/des6or cont enpl ates a conmpound of fornmul RCTAS20ELB4R1L or R5
is CH2Ar or CH2CH2- Ar, where Ar is pyrimdyl or purinyl. [0283]1n another
subgeneri ¢ enbodi ment, this inventiofrovides or contenplates a conpound
of formula A, where RL or RS is CH2Ar or CH2CH2- Ar, where Ar is indolyl,

i soin , oy benzimdazolyl. [0284]1n, a,.nore specific enmbodi nent, this
oendii ol el mog el it @aoa! LEn iR IR RS P A er & RL or RS
i's CH26hteRIpldddCdtnp¥und WR RSB 1A-3, WRdre RPRARW R, {s@28&drbhc@)PIRIas HN®T €

speci fic enbodi ment, this invention provides or contenplatés a conpound of
f or nuineethyd, Riik&plegeu oometRgl; prd REXArs-Or alaiOHAEs-Calseelealkyl. i s di hal ophenyl
or di hal opyridyl. [0286]1n another nore specific enbodi ment, invention

pr ovi r cont | at .0f | A, e . 5 Is CH2Ar
b oty AIREIRY RS R RTRONIS P Lnb LR hiCin URES ColSHdl b oyt
mono- cohtethiptdial dvammahd o€ fyrul20A -Fpwkere & whiehalk ol ergadrofmgthyl; RAG H or

2011/ 094186PCT/ US2011/ 022345 43 [0287] 1 n anot her npre specific enbodi nent,
thi s imRiert Rophplegsn ergaeyl aphRe it at edlkyl ddpolinGesyclpgknul a 1A, where RL

or RS is CH2Ar or CH2CH2- Ar, where Ar is o-, m, or p- xylyl or O-, m, or
p-ani Egissgg[ Ozﬁlaelnloﬂle?%rr@%ecﬁﬁrsﬁb%eﬁ%ﬁg ]E: %o&iﬁ%{ﬂ@!'ﬂﬁ%{wnﬁ& ﬁrlg'{f&l\é%ﬁ on

provi r contenplates 'a conpo formula I'A where or R5 is CH2Ar
or CHzGh2ZmAfateshamegpoand of fammubr1Apé pahsphehyte Rirwimre &i ipridhparvomtiyiyR. pheny! .

Cont erfbPHPBEYA B0 BB iE ALt ACHG1 AW BRC RS G RTINS hal ogen, CFS.
or C1-C3 alkyl and R5 is Cl-C6 al kyl, where the alkyl group is substituted

vc\J/i th cpo%sNgqr t IOan@tHRY AR rS §lceitic 8bgdnBe BapstEmthty thif nosatlan, préVBes doEt , F, CF3,
, Or .
contemplates a compound of formula TA-2, where R, is trifluoromethyl; R, is F; R' is halogen or

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

[0260] In another subgeneric 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 phenyl, pyridyl,
pyrrolyl, imidazolyl, oxazolyl, or thiazolyl.

[0261] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA, where R; is F.

[0262] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA, where R, is CI.

[0263] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA, where R; is Br.

[0264] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA-1, where R, is F.

[0265] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula [A-1, where R, is CI.



[0290] I n anot her sub generic enbodi nent, this invention provides or

contenpl ates a conpound of forrmula IA in which R3 and R4 are hal ogen, CF3,
OCF3, G -vwB2aiphiseor OCL- C3 al kyl, and R5 is (CH2)wC3- E6ETa)peé10abidys , wher e
wis 1 or 2, where the cycloal kyl group is substituted with Me, OH Ow,
OEt, F, CF3, O, or CN. [0291]In a ndre specific subgeneric enbodi nent,
this invention provides or contenplates a conpound of forrmula IA-1, in

whi ch nd R4 are hal ogen, , or Cl-C3 alkyl,.and R5 is (CH2)w 05-C6
oyt odD T o Qi et et oS il BB REbarTRY Rl oyl

opt i onghippusHdslolhihed-1,WRE2R| R @not her nore specific enbodinent, this

i nvention provides or contenplates a conpound of fornula A1, where RL is
CH2phenyl or CH2CH2- phenyl. [0293] I n anot her nore specific enbodi ment, this
i nvent &1 pr oln anethep pubgeririsrapibodasery, Wisripowtan pfovidss pufentemplatesghere R1 i s
Ar, CHAr 2- AL, ep Al i - A} o] henyl or

3, 5- dicgﬁ%]?%dp??;ﬁﬁjula?é?b%%# %1 rsnl):razlds% 2%:|H?|b§ﬁé rgfgi ment, this invention
provi des or contenplates a conpound of fornula I A-1, where R5 is Ar,

( CHRE) 02638] CHR{( o) wirgen@ic dridhdome@HdAy invovhnerévidéssorgbeateyiplaes pyri dyl; R3
and R4 are Hor. G - al kyl , unsupstituted qr substjtuted. with one or two
group§0@@9@%%f30¥%lﬁm &iawﬁ&ﬁﬁ;ﬁwimﬁéﬂym Y 'ranﬂ%d&g%n. VO

2011/ 094186PCT/ US2011/ 022345 44 [0295] I n anot her subgeneric enbodi nent,
this i@t o ok B CORBRIMLAL 835 BvERTRAMSAIQS orfBhfdHpRdsAr 1, where
R5 is Ar, "(CHRG) wAr, 2( CHRG) WAr, or (CHR6) WwCH2Ar, where Ar is phenyl or
pyr i dybmpawe &lfoirgulr |ASHRFercOMA2 CFEHR; andrR.Cre BB m§thAdo®)d R' iaHrore specific
enbodi ment, this invention provides or contenplates a conpound of fornula

| A-1, e i S Al WAL .- (Gk WAY [ . R6 AL, where Ar is
pneny 0 oy bR e R hop e T o Ry e bRy 2577 ' o
nmor e spegbiindotidhadl MnivheicR sindMveRt beith Fpr ovi des or contenpl ates a
conmpound of forrmula IA-1, where R5 is Ar, (CHR6)wAr, CH2(CHR6)wAr, or
(CHR6) WCH2Ar , where Ar, is phenyl or pyridyl, and RL is =0) 0Gi - C6 al kyl or
oc( =016 alndpother ehganqrs eanhadiracd gl @ UighBERYidRe At ?"%W@laﬁeﬁ@enti on
Provi 4 pBlin AN oRRh 3A R hE-FMPRISRE-, di-, or tri-halomethyl.

[0272] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA, where R, is CHyF, CHF,, or CF;.

[0273] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA, where R; is CH,CL.

[0274] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA, where R; is CH;Br.

[0275] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA-1, where R, and R, are both F; R3 and R4 are both methyl; and R' is H.

[0276] In another subgeneric embodiment, this invention, provides or contemplates a

compound of formula IA-2, where R; is F.

[0277] In another subgeneric embodiment, this invention provides or contemplates a

compound of formula IA-2, where R, and R, are both F.



of formula 1A-1, where R5 is Ar, (CHRG)wAr, CH2(CHRG)wAr, or (CHRG6)wCH2Ar,
where Ar is phenyl or pyridyl, RL is C2-C6 al kenyl or C2-C6 alkynyl, qis
1, and XwsoadoMzoersbot h 0. [0299] I n a nore specific enbo@CramsRe110RI3g5

i nvention provides or contenplates a conpound of forrmula 1A-1, where R5 is
Ar, (CHR6)wAr, CH2(CHR6)wAr, or (CJ-|R61)2CJ-|2Ar, Ar i s phenyl or PYridyl, and
RlL is SC 1-C6 alkyl. [0300]In a nore specific enbodi nent, this invention
provi r contenpl ates a.conmpound of .formula | A1, where R5 is Ar,
(m%ﬁf%fﬁ WOREY SEengic ¢ }eér1?V€93@P@rwlgf?ssorﬁﬂaﬁmp?% Sfyridyl, R3
and R4ogihBuld ofFormMBUIROK ¥whepd RGEFC3 al kyl, and Rl is C1-C6 al kyl. [0301]In
a nore specific enbodinent, this invention provides or contenplates a

conpound of fornmula IA-2, where R5 is Ar, (CHRG)wAr, CH2(CHRG6)wAr, or
( CHRG) ORI Ar |, Ingvethst pybgererstrapBadiraent s iayaniloRBroyies Raceptemplateer . et hoxy,

cel colSRrPil MR MR R kPSRN o1 b ogen. [ 030211 n Aot her

subgeneri c enbodi ment, this invention provides or contenplates a conpound
of forl62808 | AlnZnovitze subgRicricsenftiodiri&itiRA)sVidventiCirip{oVides présnteraplaieChiRE) WCH2AT

where Ar is ph | or pyridyl; and RL is F 2F, F2, CF3, or CF2CF3. WO
2011/ GompaEIEy (O8DBE A0S beRd s s@%@@yéﬁoracﬁ@%léz-éﬁ%@w ATENBBHARHET thi s

i nventi g, piovi des or contenpl ates a conpound of formula I'A-1, where RS is
Ar, (CHRo)wAr, CH2(CHR6)wAr, or (CHR6) CH2Ar, where Ar is phenyl or pyridyl,

and RL is 0OCl-C6 al kyl or C(=0)Cl-C6 alkyl. [0304]In a nore specific
enbodi[02f], t hi anothev syhigeneriqemabiddmentothicioneigplpavedescorsontsopledessf  f or nul a

ooy SOy PPt PG o o g o bR KT ing BGET 1 °

nor e sﬁggiﬂoi}q, enbodi ment, this invention provides or contenplates a

conpound of fornula IA-3, where R5 is Ar, (CHRG)wAr, CH2(CHR6)wAr, or
(CHR6) WCH2Ar , where Ar is phenyl or pyridyl, and Rl is OCl-C6 al kyl or
C(=0) ¢42%28 al laanothen sgernericebRdimen e iy iNFCIHIPR FEP HAH O CORCEI Attt | on

[ f lay L A: e I
et oy PR S A2 e S PR R O R eyl & Bl e
wher e périnyls phenyl or pyridyl, and R1 is C(=0)0C -C6 al kyl or OC(=0)Cl-C6
al kyl .

[0283] In another subgeneric embodiment, this invention provides or contemplates a
compound of formula A, where R; or Rs is CH,Ar or CH,CH,-Ar, where Ar is indolyl,

isoindolyl, or benzimidazolyl.

[0284] In a more specific embodiment, this invention provides or contemplates a compound

of formula IA, where R; or R5 is CH,Ar or CH,CH,-Ar, where Ar is halo phenyl.

[0285] In another more specific embodiment, this invention provides or contemplates a
compound of formula IA, where R; or Rs is CHyAr or CH,CH,-Ar, where Ar is
dihalophenyl or dihalopyridyl.

[0286] In another more specific embodiment, invention provides or contemplates a
compound of formula IA, where R, or Rs is CH,Ar or CH,CH,-Ar, where Ar is mono- or di-
halothienyl, mono- or di-halofuryl, mono- or di-halobenzothienyl, or mono- or di-

halobenzofuryl.



[0307] I n a nore specific enbodi nent, this invention provides or

contenpl ates a conpound of fornmula I A-2, where R5 is Ar, (CHR6)wAr,

CH2( CHRG)Wr2011¢09418€HR6) CH2Ar , Ar i s phenyl or PYridyl, &Qa/uS2011823¢ 1- C6
al kyl. [0308]In a nore specific enbodinent, this invention provides or
contenpl ates a conpound of fornula | A32, where R5 is Ar, (CHR6)WAr,

CH2( CHRG) WAr, or (CHR6) CH2Ar, where Ar is phenyl or pyridyl, R3 and R4 are

H or - al kyl, .and Rl is. Cl- al kyl ., .[.0309] I n anot her enbodi nent, this
ovent? pr of??adl@@%me%me&ﬁ&e e Sop PENTG T SRR ng

di seagemplinfPsOBfmul@TACRACIR, QPRL RAtH] &r G EBRUSIARYVHIRANE A 4-OR-, @ pPRHASST UM
ion channels in a patient conprising adm nistration of a conpound of

f or mulosof, A-iay paanisiount of up to 2000 ng per day. [0310]1n anot her
enbodi ment, this invention provides or contenplates a nethod of treating or

prevenbing a i a%%ﬁf??mo‘?% §%E9Fcrexnb%rcmﬁé’r[%%}s' iﬁvnenttigﬁgrdv easfcfr%@t&g RYesgodul ation
of potassrumion channe PR patient’ conprising admnistra PO 6f a
conpoudthpoiind of fatthalallA, he@R ar®yn¢ CObAF 6:100Ha0RUNA r Oty Alrés abeyt 2000 ny

per day. WO 2011/094186PCT/ US2011/ 022345 46 [0311]In a nore specific
enbodiSHeRPIeRy 08 74- @ Briy gt hihgey- or cont enpl ates a nethod of treating or
preventing a di sease, disorder, or condition that is affected by nodul ati on

of pot[@z%@gum 110ho AR Rert TorbRAMbANhi SRR i@&@r@%ﬁﬁaﬁ%ﬂt&n&t of a
conmpound of fornula A1 in an amount of up to about 2000 per day.
[ 0312]cbmpaumbeiciospelailAi m elmbl &i; arh R, atcHiadogenyEld, b 10k elkiylesd By is C-Cs

contenpl at es od of. treafi .Qr preventing a sei,zure disorder in a
pat | oI EGBF BF Ay it SUPRM ST ot € BB SIecRar TS 1R W 3R amount
of up @19, GPRUOEZAVQFICIPeF cHay. [0313]In another enbodi nent, this invention
provi des or contenplates a nethod of treating or preventing a seizure

di sorder in a patient conprising admnistration of a conpound of forrmula I A
in an [@M90nt branpthepsdnenneria ombedipent, Hay/inyentduevidoon cagtepetatesay. [ 0314] I n
anot her ' tRi s i ti Pr OV c |_at od of
rour o PRl Ty & LGRS LRTRERARRCr CORETPI.EL g, P PEE

adm niafityl,aind 0 19{CHy, )¢OPe tydoakylf whend vaisl 1Por 2) wiereadie antloaikylfdgreup ®bout 300

ng per day to about 2000 ng per day. [0315]1n another enbodi nent, this
invenﬁP%%“ﬁF%WWgééﬁd?Hc%N¥é Pé%é§¥dch@fﬁﬁb of treating or

[0291] In a more specific subgeneric embodiment, this invention provides or contemplates a
compound of formula IA-1, in which R; and R, are halogen, CF3, or C;-C; alkyl, and Rs is
(CH,)w-Cs-Cg cycloalkyl, optionally substituted, or (CH»)w-Cs-Cs heterocycloalkyl, optionally
substituted.

[0292] In another more specific embodiment, this invention provides or contemplates a

compound of formula IA-I, where R; is CHyphenyl or CH,CHs-phenyl.

[0293] In another more specific embodiment, this invention provides or contemplates a
compound of formula [A-1, where R, is Ar, CH,Ar or CH,CH,-Ar, where Ar is 3,5-
dichlorophenyl or 3,5-difluorophenyl.

[0294] In a more specific embodiment, this invention provides or contemplates a compound
of formula IA-1, where Rs is Ar, (CHRg)wAr, CHy(CHRg)wAr, or (CHR6)wCHyAr, where Ar is
phenyl or pyridyl; R; and R4 are H or C;-Cg alkyl, unsubstituted or substituted with one or two
groups selected from OH, OMe; and R4 is CN, CH,CN, or halogen.



preventing a seizure disorder in a patient conprising admnistration of a
conpound of fornmula A in an anount of from about 300 ng per day to about
1200 ng pwo 20uy094186316] | n anot her nore specific enbodi meaT/USeMi1H233avent i on
provi des or contenplates a nethod of treating or preventing a seizure

di sorder in a patient conprising adniffi stration of a conpound of formula
A-1 in an anount of up to 2000 ng per day. [0317] 1 n anot her enbodi nent,

this i tio vi des or. | at thod of treatin reventln
Lo BTG OB ReY e i ot Ry R iR am i Elep 8F FetEBRalt abrorong oF
f or mulc@mbbodd biMfoARu@MRLNEYIRFe RY RMAROYR )1 Ar,TCHREHRIRW T & @ipauY, @900, g per

day. [0318]In another enbodiment, fhis invention provides or conterrpl ates a
met hodviste Ar sathieny wpypdely emt Rng Fa GEbFzGHE. i BopleF-GFh. a patient conprising
adm' nistration of a conpound of fornula IA-1 in an armunt of from about 300

[03 19][??9%4n0 i wac‘ll)I%H}e sﬁgglﬁc g]?lbg? hnegfa Yhis in¥ nt%o%lﬂijog %4 r co /mh;%%%%l eg‘ éq%&%)%ﬁtﬁf 47

nventi on
met hodf Gérntul£BX -1 nghek Rgne)o;e r(UHIg)VaArs €IH§(_CEI¢RQIVAQ rod e@HR@)WaH@Af ivetete AORPri Si ng
adm ni stration_ of a co of fornula I1A-1 in an anmount of from about 300

ng pe E%}S}OfByréfb’é&t‘ldi{ze‘l)OQg'CpéPWH%ryC(:@f?z@]ﬁ rlkyhnot her embodi nent, this

i nvention provides or contenplates a nethod of treating or preventi ng a

di seaggao74i SOfdffhore e&ﬁ@@fn‘ob&’iﬁwﬁh%s iﬁeﬁ%@}%ﬁei&d&ﬁ%&ﬂﬁ%&%‘c&ﬁy&hd' east

one potassiumion channel selected fromK in a
pat i ert foompe I45il nghadMisns ar.r(@HRah./of Cal.CdtROuAd cofl CHBO IR ArAwherelAr isuch

embodiHERL I PRI HEbFon ot tedkSF SOf bl 4t elod mot hod of treati g or
preventing a di sease, disorder, or condition that is affected by nodul ati on

of at [bmqt ORfa m@fea@auﬂmembedmn nek iseheet pevideobr mﬁlﬁtes Kebpourand
KCNQG i n patient conpri si (g adm ni strati on of conﬁound r2L.,Ain an
of

anountOf@?merl?bm dbwhere £ ingr.i(6HRobutr, 00Ty plr. oty Ro&Thati velare v ineed
there nJlQ)r ?855{1 ﬁﬁﬁ% n@”&lﬁenﬁ%—@%ﬂ%’flgf %Qtl %ﬁldl aH@%’fa];eet%tﬁe). Det ai | ed

Descrl | on

[0299] In a more specific embodiment, this invention provides or contemplates a compound
of formula IA-1, where Rs is Ar, (CHRg)wAr, CHy(CHRg)wAr, or (CHRg)CH, AT, Ar is phenyl or
pyridyl, and R; is SC;-Cg alkyl.

[0300] In a more specific embodiment, this invention provides or contemplates a compound
of formula IA-1, where Rs is Ar, (CHRg)wAr, CHy(CHRg)wAr, or (CHR6)wCHyAr, where Ar is
phenyl or pyridyl, R; and R4 are H, Cl, methoxy, or C,-C; alkyl, and R, is C;-Cg alkyl.

[0301] In a more specific embodiment, this invention provides or contemplates a compound
of formula [A-2, where Rs is Ar, (CHRg)wAr, CH2(CHRg)wAT, or (CHR6)wCHoAT, where Ar is
phenyl or pyridyl; R; and R4 are H, Cl, methoxy, or C,-C, alkyl, unsubstituted or substituted with
one or two groups selected from OH, OMe; and R, is CN, CH,CN, or halogen.

[0302] In another subgeneric embodiment, this invention provides or contemplates a
compound of formula [A-2, where Rs is Ar, (CHRg)wAr, CH2(CHRg)wATr, or (CHR)wCH, AT,
where Ar is phenyl or pyridyl; and R, is F, CH,F, CHF,, CF3, or CF,CFs3.



[ 0322] As contenpl ated by this invention, conpounds of fornmula R are
designed for oral or intravenous dosing of up to 2000 ng per day. Yet the
hi gh act iwotoa#efsemany of these conpounds i ndi cate thaPCaaseolg/oef34$ ess
than 1200 ng per day - the current anticipated dosing | evel of retigabine
in adults - is possible. Thus, this i“dvent i on conprises tablets, capsules,
sol utions, and suspensions of conpounds of formula | A which are formul ated

for or dmpistration,. Simlarly,, solutj.ons and suspensions suitable for
oo uBise T B e o8t B St R S i OF Rroiits B Sy s Chimaa

for mulog (drhul 21 AN WRerS UG Hs AS, (@IIQ'D t COF, (X xAE%@(QHRE)@HZA@PWH&e nmgnRy ot her
exanpl es, are al so contenpl at ed. re specifically, solutions and

suspemsraior ppngyli aidiy, is AC 1 &ddilkylon Ge0¢onpeuksls of fornula | A a syrup
such as sorbitol or propylene glycol, along with colorants and fl avori ngs
suita for Qr edi at-ri 1nistrati . c t

adat ¢ ORIy, R rRREes e Bl s AR o BlogisRe PE- SRTHATR: AsSRBamistinas
of f orofidranul NNA-2| Whgke WstinApHaHRageut CCR{TCHRACAL RF GOHR,), D, Ar, where Ar is

2011/ 094186PCT/ US2011/ 022345 48 tabletting agents and ot her
pharnﬁ@@@ﬂPEHWWbmé@éébﬂ%QpG(éQ%Wi@ﬂg%ﬁﬁgrgkéﬂﬁ?ents, are al so cont enpl at ed.
As used herein, the term pharnaceutically acceptable carrier conprises such
excl Piass, biPE6HR spliiipe 'eﬁﬁegmnt,qﬁg Fhlchiith BOSRIS or E’dxﬁérﬂél@&ﬁ%%& ound
preservatives, antioxidants, flavours and col ourants as are typlcgl?y used
i n t hefdrmudd 1£-6r whératRsonAof(Chlia)weat Elik (AR oA oa MPHBs). 04 ucrheaganiss
include - but a n l.i g 0,- ,~cal ci um carbonat e, dibasic
calciJﬁ?$ﬂ8§Bﬁﬁﬁgfm@&$dfEk%%gﬁmﬁgBﬁgtggﬁﬂﬁﬁﬁggﬁystaIIine cel | ul ose,

hydr oxypr opyl cel | ul ose, hydroxypropyl net hyl cel | ul ose | act ose, pol yet hyl ene
gl ycol[gzoq)o! YEo! hateapecigt ¥aBbsimeaR it BWehtidH provides@®nRhiplatsoyeasbuat! , and
Povi done. Additionally, disintegrants such as sodium starch glycol ate;

| ubr i @ahereuwdbir3awhersdnésshhenylsaranethere, Reisedr dnd Bcls dbr, GAtR G2 ~ and
CUbiit . t
oy G YHRIRANCE @LALSBACKRLAIGHE Phis1 oBRE dediEH CIRIOLEET | e

of usiangy I he@Cer@Cheldallkgnown in t he pharmaceutical art. Additional exanples
are provided in Kibbe, Handbook of Pharmaceutical Excipients, London,

Phar iC Press, 2Q00. 323 used.herein, the term

" pham@?ﬂt olnd Woﬁé@sﬁgalfﬂ“@[) bieab 43 tDszentﬂ%lr@Pglg%orafem%@am RS

formegy ff&%[ﬂla@ﬁ&-@?wﬁ@elqﬂ iPAPVCHR MOAY, C‘PE{GH 1 BR%r (FARRIBAFBE LR IhERAN o

accept abl e anions include, but are not Timted to, acetate, aspartate,
benzoayadybruobRbordiie(s aleylbonat e, bisul fate, sulfate, chloride, bronide,
benzene sul fonate, nethyl sulfonate, phosphate, acid phosphate, |actate,
mal eat | at e, mal onat.e umarate.. lactate. tartrate, borate, cansyl ate,
et r ad @085 ShFupd® B0 RE pubS TR fus PR Grral 5] R Bromp B enrRIRY: o

gl ucoratemaxal abewhpalRyii Ak gCHRaNPG, €H,AeRHanA e (CEROUTRNE, white @irhat e,
tartrate, tosylate and trifluoroacetate salts, anong a great nmany ot her
exanplpBenyliqe pyridy) Rsand Reargdd orC bt alkpk and R tsda-€oalkehni -sul fate salts, are

| i kewi se contenplated. [0324] For a review on suitable salts, see "Handbook

of Ph eut § P t.] : ' . :

ver mit e 1 el GRER YRR B AR EuomFsFE) OhopBRIET, milaPh ARt

phar mpeeettingsd diyeass; daptdah becadition tlott isaditptod hd modfilafiar efifogasdiumagn denpelepar ed
by reaction of a conpound of. formula | with th esired acid;, by r val of

> or otbteT iy, Grou TS Gion gt Eompetia B PR st wrrBias |

or byp@}@Qﬁopening a suitable cyclic precursor, for exanple, a |lactone or

| actam wusing the desired acid or base; and by conversion of one salt of

t he conpound of formula Ito another by reaction with an appropriate acid or
base 43} pabsmger emeesyncainthipgprapen arosides ot eoxtshatijes aobthagh of trapmng or

.? 011/ 0?6‘%7]6%?11'3%1- iueégeo %ﬁjsé)r 2r2 §4§onﬁ3'ok Sa%ga'%fsé 3 8}9 r(‘)ﬁlél%{igﬂ oft %?aséi&ﬁl%n channels
pharﬁhceu Ica fy acceprapl e SolVate® rerer ¥ 16 deserige 5 hol etul’ar

conpl exa pauEdL EshppisiddRInGnisiRiondf @ tompeundvf eshiutl Aandinansiuai ehir@fibsutd 0

anount of one or nore pharmaceutically acceptabl e sol vent nol ecul es,

i ncl udightp Bapt HOO Mg petddY- t o wat er and ethanol . Thus, the term sol vate

i ncludes a hydrate as one exanpl e and an et hanol ate as anot her exanpl e.

[ 0327] As used herein, nodulation of ion channels refers to activating the
ion channels, to affecting the kinetics of opening and closing of the ion

channel s, or to causing any change in the channel open probability of the
ion channels. [0328]1n sone enbodi nents, the present invention provides a
nmet hod of treating or preventing




a di sease, disorder, or condition that is affected by nodul ati on of at

| east one potassiumion channel selected from KCNQ2/ 3, KCNQ4, and KCN@G in
a pati entwoanmwisgisag adm ni stration of a conpound of foPEWIUS201A022345 n such
enbodi nents, KCNQL is substantially unaffected. Thus, compounds of formula
| A-1 have been found to selectively dff ect nenbers of the KCNQ fam |y of
pot assi um channel s associ ated with the nervous system KCNQ@-5, while not

af f ectj t hose associated with di.,ac potent.i.al, K This sel ectivit
I DB Rt e A b e B O B OBl e S o at ol
W th themedr\RsientySt §iRas, lneker, ak E&ﬁﬁﬁ@ghathﬁa@&t%%? HEQuERRA B botshicl

associated with the heart. Conpounds of fornula I can be used as

ant i epén dpnidsin apiticeieonprisiag adningtdtiomofideompogad aelermelf [Adun epamiivet gai n,
for exaqghﬁ.t[ﬁgﬁgllnr onme enbodi nents, the present invention provides a
et hodPd? PP aPPRGEdET SP%vent i ng a di sease, disorder, or condition that is
af fected by nodul ati on of at |east one potassiumion channel selected from
KCNQ2/[63 12(CNQh, a 1ot sisédNaderhbodimpidtt thirihvemaom piosidegobshiitenisitey d methedopound A
A in an_anount of from abgut 10 ng to about 2000 ng per day to a patient.
I n sudRAERRRIMHHEALRE 2 eenes diberdeip dPaRIL SPMprisRed BB E oM dSOMPERLnd A

has_DeSnig Rt hiPafiGh @ TrLYE) ¥bdth hASY mAaPELS Of the KONG famly of

pot assi um channe ocCi ous system KCN@®- 5, while not
affecting those associated with cardiac potential, KCNQ . This selectivity
is usgful3]i n InABotOddMielin&s REF MISEGIPrO2d8uds chitemphtes paatimelml tdhiswases,

di sorders, .or condit.ions .associated wi.th the nervous system w.t hout

af f oc PTG FORRURHT R A ARG KRR B PiST AT FOVRRTREL Ry ound A
can ben usgtloas AMInEMJue PO hipsSper ARY LIV EENHE peddd. i N the treat nent of
neuropat hic pain, for exanple. Preparation of conpounds CGeneral Strategy

[ 0330] Section |I. The preparation of conpounds of formula VI is outlined in
Schem#0314]i n linether gropodaraenyhis dpeationspraviges ercarteaplates p angfiendaif Sisefingrsl i ne,
is sy ' : r. : : : i eyt
ot r Al e BT BT AE ¢ RELHF a b e R REHE MR R A e ot frgta 14

in an amount of from about 300 mg per day to about 2000 mg per day.

[0315] In another 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 TA

in an amount of from about 300 mg per day to about 1200 mg per day.

[0316] In another 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-1 in an amount of up to 2000 mg per day.

[0317] In another 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-1

in an amount of from about 10 mg per day to about 2000 mg per day.

[0318] In another 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-1

in an amount of from about 300 mg per day to about 2000 mg per day.



prepared fromcommercially available materials. A great many substituted

t et rahydr oi soqui noli nes are known, including many fused i sothi azol e,

pi peri di /soand/qyrssol i di no derivatives. Thus, for exanplPe€T/usenpoeasds of
formula A where RL is 5-fluoro- can be prepared starting with
5-f|uoro-1,2,3,4-tetrahydroisoquinolﬁﬂe. Simlarly, as another anong many
exanpl es, conpounds of fornula IA where RL or R2 i s 6-nethylcan be prepared

starti ith 6- thyl-1, 2,3 4-tetrahydr.qi soqui nol j ne. and, ain, in two
more dUBI esIniET SRl Bt RS PP SR SORAT Rl @ il YR st 6.
and 7-pr&RhMLa s RBPASSHMEh ¥ paticiil cRBp i RPAIARI @4t Rt A GoMbbthd®st forfitula TA-1
dichloro-1, Z, 3, 4- tetrahydroi soqui noline, and conpounds wi th a substituent

i n t hen gn poeinmtobdroparbdye 390 mgace daxstoaboitnRO0fimg pertrdayappr opri at e
9-substituted tetrahydroi soqui noline. Anal ogously, conpounds with R other

t han be, pr St ing.-with t . i - 3 :

2011/ Q852 B o DEBRL b A B ffhdor QG BRAG SPhRb RS o o l8iinesy nes.
For exadviehtasy, a dieaps didslet, Or ydhidition thanistaiectdtd ban@ddlatig@osiat icasione Potadsimphenyl
met hoxy, ethyl, N- di net hyl ami_no) et hyl, are accessi bl e

methyl, F, or 2-(N-,
via t e dupmdeerdrd 90@6%?1}1@%/%1@&% AR GRSy I 2 petigpt comprising administration
tetr aWQ%Q@&%'o@% ?ﬁ-A-?.Cﬁesg& dmbodiAGHE KJéN(tzl id gﬁ%a%]tﬂaﬁy h@f&cﬂ%&of’ed“r e the
aromatic amne | is bromnated according’to standard procedures, including
but not limted to the reaction with such reagents as Nbronosuccinimde in
an apf6331d solmnamntheserchpdaseraabisamichiorn povidéreorcesicmplates minxdthodeofitsatinggircal | y

heat ed under reflux .for, a peri,od of fr appr oxi .el to approxi.mately
25 hodrsentiByent aisfitef ebFondRon ey atiep RS BuRlim St s BB ORI MIe 1

i s punigd éRand¥elbdtbd frahiQNQD/3t RENEI4R] KEREIS iR pmeﬁt%ﬁpltmﬁgmngqhﬁé@- | f
desired, other standard purification techniques, including Tlash

chr onef egnppiigl A:can be used. [0334]1n the following step, the reaction of a
conmpound Il with the appropriate acyl chloride Ill in an aprotic sol vent
such as acetonitrile produces the am de of general forrmula IV. This
reaction is typically conducted at roomtenperature for a period of from
approximately 4 to approximately 48 heuts.._The resulting am de of general
formula IV can be purified by a standardschronatographic technique such as
fl ash chromat ography or thin |ayef.chromatography. [0335] The next step of
the reaction sequence is to prepare the desired product of general Formula
VI using the well-known pall adi um coupling reaction, enploying a phosphine

l'i gangy oY@ & R LBERGH/MIEIRABAAOBBS AR per day to a patient in need thereof. In such

embodiments, KCNQ1 is substantially unaffected.
Detailed Description of Invention

[0322] As contemplated by this invention, compounds of formula 1A 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 invention comprises 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 sorbitol or propylene glycol, among many other examples, are also
contemplated. More specifically, solutions and suspensions comprising, in addition to compounds of
formula IA, a syrup such as sorbitol or propylene glycol, along with colorants and flavorings suitable
for oral pediatric administration, are also contemplated. Additionally, both chewable and non-

chewable tablets comprising compounds of formula IA, along with pharmaceutically acceptable



52 such as the comercially avail abl e di cycl ohexyl phosphi no-2'- (NN, -

di net hyl am no) bi phenyi . Thus, the am ne of general fornmula V can be coupl ed
to the brwoizon/ersovati ve of general formula |V using aPpalusaaitoes34s
derivative such as, for exanple, bis(dibenzylidineacetone)palladium a base
such as potassiumtert-butoxi de and t®e |igand di cycl ohexyl

phosphi no-2' - (N N, -di met hyl am no) bi phenyl in an aprotic solvent. The

reactiqn mxture i ically hegted in an oil bath.at 90C for a period of

fr om &80r55d sete gt ehirimeburily Srespat ffies PR i et od Usi ng a
M Cr oWaMemBRRA! AL H&d@é@iﬂ,%ﬁ?ﬂeﬁﬂFﬁam@b&&i@ﬂ@)acé‘éptzﬂ)lé ER&Rhiriscsaneg of from
approximately 90 to apﬁ)rom mat el y 250C. The desired conpound of general

f or nulcacipicits, pundicfd, dubbigarys araddatting agentst davinisigirents epasarealess, agich as
flash chyomatography, or thin | ayer.chronat.ogra It .can also be .

oy SRR R AR Bl Y iR SRR LY ol SRR oEb PR puicals
conpoumdsprf of @Eimbtdentslinthids - Out dré Ad dintitdd BCHei¥Eh, 2alcineh&@Bondte, dibasic calciffd t X
[0337] I n reactions in section Il, the conpounds of general Forrmula I X are

pr epardgsnhateadiglgiugy phoprhate, sri¢rpeystaliipe sglbdose hysleappepylcellutpge. ani | i ne
i St ! . . ) ' und
ot anadySubrgpt REERluble 180 SO PR AR bcdipoiRhBRe LSRRI Bl Unde!

VI 1. sdaencrodlasdybedn dik abid/Povdiddrcy A dditioutly edisiategantssndedsab diuen wirch glgtolate;

approximately 20 to approxi mately 90C for period of from approximately 8
to apg‘r‘lg%?%ﬁ‘& S DR Stegipte; Heaticeidy %}Wa*%@%aﬁ&ﬁé?l&gﬁlg/ %‘ﬁéﬁw%wﬁﬁ% t,

Bi ot a%%lo&éxtﬁ’ns? SO PEhimdr W Her Qia&%ﬁoﬁ?@%%@}%& 'cMnt@rﬂBfa%daMQ%dt&%Hse' y

250C. In the previous sequence, t can be purified by
st andand ttehmahedsed vaph trent ae il foesn subdplasmbdaastal atir Additioml exdmypleyare hi n

| ayer chr. t ogr.aphy. . Th 2011/.094186PCT/ US2011/ 022345. 53 fi n tep, a
ol | ad TG0 G aeor G & e ot TOF RS e R a | 5
is identical to that described in the corresponding step in Section I.

[ 0338]/@ea i onAk lited h-EP&n,Rh@féﬁhafﬂll\%gla@éuti@ﬁllspﬁéBﬁa&E abi@rsim" defslto agidout | i ned

in Schene 3. Schene 3: R4
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, forrnate, fumarate, gluceptate, glucuronate, gluconate oxalate,
palmitate, pamoate, saccharate, stearate, suceinate, tartrate, tosylate and trifluoroacetate salts,

among a great many other examples. Herni-salts, including but not limited to hemi-sulfate salts,

are likewise contemplated.

[0324] For a review on suitable salts, see "Handbook of Pharmaceutical Salts: Properties,

Selection, and Use" by Stahl and Wermuth (Wiley-VCH, Weinheim, Germany, 2002).

[0325] As is well known, pharmaceutically acceptable salts of compounds of formula I may
be prepared by reaction of a compound of formula I with the desired acid; by removal of a
protecting group from a suitable precursor of the compound of formula I or by ring-opening a
suitable cyclic precursor, for example, a lactone or lactam, using the desired acid or base; and by
conversion of one salt of the compound of formula I to another by reaction with an appropriate

acid or base or by passage through an appropriate ion-exchange column.



r- NRa [0339]In section IIl, the carbatnate derivative of general Fornmula
Xl is obtained fromthe aniline derivative of general Formula Tl (see
section Iwouwsimg4ssandard conditions. Typically, the anPCras2013/02334dwed to
react with an anhydride derivative of general Fornula X in the presence of
a base such as triethyia:nmine or diidpropyl ethylaniine in an aprotic

sol vent such as net hyI ene chloride. The reaction is conducted at a

t enpe einth e of fro teI 20 to approxi 40C for
Lo Par BT Ro Sl PO ey D e b s UaT R e BRSSO tband ng
on t h@n&@éﬂdr%h@'[exsdéhﬁirfsﬁlgﬂﬁe cofifoun@ofittd inde R Ramateideshvat auRusf ofgener al
Formula XI can be purified by the usual chromatographic techni ques, such as

fl ash ooh pomtm@matpmﬁub@alkymcaent@}wol@dm omkcolys.ap ﬁydmA‘bui mptémtedmsvater and |1,

[ 0340 SLerRAFTTHR %ﬁqa"s%iva R R St e DR R S e R

in Scmﬁameﬂexaﬁqj[@ [ 0341] Here, a conpound of general Forrml a X,
obtained as in sectlon 11, reacts with Lawesson's reagent in an aprotic
sol vent _such as rret hyl ene chloride to produce the thiocarbamte. Depending
on t hd0&Mst r At BssdibRiry) mulaflmofﬂ@laelﬂmﬁs redors {q achgiingths g AhangRpep at ur e or

is he ol r

appr o S o AR Bt ARk KSR B R S Ly (e
usual chhlmtrap@@rapdhﬂmtytoédtmoquhmmelsuch as flash chromat ography or thin

| ayer chr omat ogr aphy. [0342] Section V. The preparation of conpound of

Form |[832§|] Vi I s%tlil}eleltll%% iments ‘[(fle presen‘rf mventrfon prov51des a m!c:\‘zﬁod of treating or preventing
a disease, disorder, or condition that is affected by modulation of at least one potassium ion channel
selected from KCNQ2/3, KCNQ4, and KCNQS5 in a patient comprising administration of a
compound of formula IA-1. In such embodiments, KCNQI is substantially unaffected. Thus,
compounds of formula IA-1 have been found to selectively affect members of the KCNQ-family of
potassium channels associated with the nervous system, KCNQ2-5, while not affecting those
associated with cardiac potential, KCNQI1. This selectivity is useful in the treatment of diseases,
disorders, or conditions associated with the nervous system without affecting the potassium channel
KCNQI associated with the heart. Compounds of formula IA-1 can be used as antiepileptics,

anticonvulsants, and in the treatment of neuropathic pain, for example.

[0329] In some embodiments, the present invention provides a method of treating or preventing
a disease, disorder, or condition that is affected by modulation of at least one potassium ion channel

selected from KCNQ2/3, KCNQ4, and KCNQ5 in a patient comprising administering compound A:

in an amount of from about 10 mg to about 2000 mg per day to a patient. In such embodiments,
KCNQL1 is substantially unaffected. Thus, compound A has been found to selectively affect
members of the KCNQ-family of potassium channels associated with the nervous system, KCNQ2-

5, while not affecting those associated with cardiac potential, KCNQ1. This selectivity is useful in



[ 0343] The conpound of general Fornula XV is obtained under the sane

condi tions described in section IV. The reaction is typically heated under
refl ux orwetnrwedisat room tenperature for a period of fPOFSRELOKI3ARtely 2
to approxinmately 48 hours. The resulting derivative of general Formula XV
can be purified by the usual chromat é&raphl C technl gues, such as flash
chromat ography or thin | ayer chromatography.

2011/ 18 /.1US2011/ 022345 55 d 0344] St.artj )
2 o i CAe, A g1 P QRO AS Tt ﬁ%%l%%@? T yiTopLa Beting
Si gma gy wtasglhm dhaR Pk Smst dskotifet Weh (rRMysH. - SRFMUINAA Enes QIIBhGEAlhiCs,

avai l abl'e; those used in exenplary reactions here were obtained from ASW
Med Chantiganyulsanss, amiawtmmwmmvofnwopa@nmwmampm ed tetrahydroi soqui no

| i nes may be synthesized from comer ci ?. t¥1 aval | abl e starting materials via
standard synthetic techni ques.reRAEatioNE pounds

[0346]@%,&331@}&@%4 (3, 4-di hydr oi soqui noI in-2
(11/)-y1)-6-(tritluoronethyl)phenyl)-3, 3- dinethyl butanam de [0347] Step A

4- br ono- 2- chI oro-6-(trifluoronmethyl)aniline CF3 [0348] N-brono succi ni m de
(910 93308, 1 Hendiop Indke prderdtiomobeasepayniloal lofmeladHlippetliged in Scheme 1, in
(trifl 0 ani | i ne nd acetic acid (3 nL) in
acetorwq} 1}I%r C((%‘Eﬁgnrﬁc_l}cea%s bg}tr]ﬁ?etdg[ rgl éfm?()éluni;nelem xture was heated at refl ux,
with stirring, for 18h. The reactlon m xture was then filtered through
Celite and concentrated to give the title conpound, which was used in the
next step w thout further puri fﬁcati on.

Py

it
'\

'5*” A"‘xj\
& - -

is symbolized by structure V.

[0331] Such substituted tetrahydroisoquinolines are either commercially available or are
prepared from commercially available materials. A great many substituted
tetrahydroisoquinolines are known, including many fused isothiazole, piperidino and pyrrolidino
derivatives. Thus, for example, compounds of formula IA where R; is 5-fluoro- can be prepared
starting with 5-fluoro-1,2,3,4-tetrahydroisoquinoline. Similarly, as another among many
examples, compounds of formula IA where R; or R, is 6-methylcan be prepared starting with 6-
methyl-1,2,3,4-tetrahydroisoquinoline. and, again, in two more examples among many,
compounds of formula IA where R; and R, are 6- and 7- chloro, respectively, can be prepared
starting with 6-, 7- dichloro-1,2,3,4- tetrahydroisoquinoline, and compounds with a substituent in
the 9-position can be prepared starting with the appropriate 9-substituted tetrahydroisoquinoline.

Analogously, compounds with R' other than H can be prepared starting with the appropriate 1-, 3-,



WO 2011/ 094186PCT/ US2011/ 022345 56 [0349] Step B: N
(4-brono-2-chloro-6-trifluoronethyl)phenyl-3, 3- di net hyl but anam de:

3, 3- D netwol2but@msyl chloride (1.08 g, 8.0 mml) was ad@#€d/tiseo1a/0e3Usuit i on of
4- brono-2-chlor-o06-(trifluoromethyl)aniline (2.0 g, 7.3 nmol) in
acetonitrile (10 nmL). The reaction nmX»ture was stirred at roomtenperature
overni ght Water was added, and the m xture was then extract ed wi th ethyl

acet at e. e.or a was. dried over sodiu ulfate an nc ntrated.

St SRR R A T et R e A

conpouyyaghtidgs, R' Fég)&ﬁi}l fnbthdly Qethﬁ%ﬂay?ﬁ? EnhE-(NWN ahﬁ‘d%@mm[&?éﬂ}l%fr@p C

N-(2-chl or o- 4- di hydr oi soqui nol in-2 (/ H-yl)-

ftrif Iag@ﬁss;hbtmth)ewhmmyerylatky auadiahist Ihyhd étsah%tmltdétetraby@omoqzﬁsohnes

[ 0351] Bi s(di benzyl i di neacet one) pal | adi um (2 ng, 0.003Smvl ) and

(2" -digygl ohexyl phosphanyl - bi phenyl - 2-y1) - di met hyl ami ne (3.3 ng, 0.0084
nol ) Were added to dry toluene (10 nmL purged with argon), and the solution

was stirred for 15 m nutes under argon. Potassiumtertbutoxide (122 ny,

1.08 mml ), ghegwed, 4-tetrahydroi soqui noline (87 ng, 0.65 mml), and N-(2-

chl or o- 4- (3 4-di hydr oi soqui golin-2(M-y1l)-6-

(trifluoro thﬁl)phenyl) 3, %d Jret hyl but anam de ,(»20@ g, Q 54 rrm)l) wer e

t hen added"'{‘ t h8&Y eactl m Nt ur er;mas It i rreg a}\ 90 C O\TE‘FﬁQ ht. The
reaction m,x«t\we \@@@Nt he,g Rd t o-Toomtenper atire;, concgnt ed, and
purified by thin layer chronmatography*¢ti chl or omet hane: net hanol 5°/c) to
afford the tjtle conpound as f’iSO|Id (106 ng, 470/Q, 1H NWR ( O d6, 300
MHz) 6 1.02 (s, 9H) 2.07 (s, 2.17 (s, 2H), 2792 (t, J= 5.4 Hz, 2H),

3.62(t, J—GC,L?Z 4.48 (s, 2H) 733(m 6H), 9.30 (s, 1H. WD
2011/ 094186R @52011/

022345 57 EX
[ 0352] N-(ii hydr0| soquidol i n= (‘*!L %yl) 2, 6-di net hyl phenyi) - 3,
26}

3-di unet hy """""" nam de [0353@&&@ y4- Brono- 2, 6- di et hyl - phenyl ) -3
3-di net hyﬂ:——bu{—&ﬂam—el
?;‘zj;?ﬁ? RuCK, ,«f 7" "

R

[0332] In this procedure the aromatic amine I is brominated according to standard
procedures, including but not limited to the reaction with such reagents as Nbromosuccinimide in
an aprotic solvent such as acetonitrile. The reaction mixture is typically heated under reflux for a

period of from approximately 8 to approximately 48 hours.

[0333] In a typical procedure, the resulting bromo derivative Il is purified by filtration of the
crude reaction mixture through Celite. If desired, other standard purification techniques,

including flash chromatography, can be used.

[0334] In the following step, the reaction of a compound II with the appropriate acyl chloride
IIT in an aprotic solvent such as acetonitrile produces the amide of general formula I'V. 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.

[0335] The next step of the reaction sequence is to prepare the desired product of general

Formula VI using the well-known palladium coupling reaction, employing a phosphine ligand



[ 0354] 3, 3- Di net hyl but anoyl chloride (3.37 g, 3.5 nL, 25 mml) and
triethylamne (2.53g, 3.5 nL, 25 mmol) were added to a sol ution of

4- br ono- 2W6-2divmwstsgl phenyl am ne (5.0 g, 25 nmol) i n acePCmiusRe11M2133D L) .
The reaction mxture was stirred at roomtenperature for 4 hours. Water was
added to the m xture, and the preC|p§@ate whi ch fornmed was collected to
give the titIe conpound as a powder (7.46 g, 100% yleld) [ 0355] Step B:
N-(4- 3,4 dr0|so pi no

i 1t YA LR BN g8 sy S B RB TR TS d e Bl e by

0. 0035m®)] the @rﬂﬁw(o% gefbrENGHAME XY banldRASRPRAYS tHI OB ML dedvithedigeRdAy | am ne
(3.3 ng, 0.0084 mml) were added to dry toluene (10 nL purged with argon)

and sﬂbmm@mTV@&ngBIﬁﬂwhumshunaewEaﬁ@@mfb$®®3$§1un1tert but oxi de (150 ny,

1. 34 3. 4- te dr oi $0 in 107 . and

N o Tebe iSRS h 2R PRt RS et BRE 1B o7 ol
ver e tdgeloaede gho@ndlotmNﬂ\e@ﬁhuﬁﬂ afﬂﬂliié)ﬁﬁ:ﬂiel\iﬁ$n st hprb@dsotenOrHe regioni ght .

The reaction m xture was then cooled to roomtenperature, concentrated, and

pur i f inaigtusg isttipigaliyalieateddn ap ﬁ‘&tb@@reﬁﬁﬂyc (@i acsTiod SO AP HIARHOS 10509 t o

2012/ OBb TSR BRI Mo SR Rioe ke e ity % A Call

2. 08 (asa tdipherat@reIondesof ) appo8fhafdy 90P=o ﬁpﬁrobdZnatélW,SO‘KE 41916(d6$1reﬂ= I
2H), 4.31 . e 3
[ %57]6&91@911%@@686%?@@& athwﬁlaﬁ%én ﬁtﬁaqiarﬁ cl@@nzlmgr@;x%c tSCI(IHL}eFaI %lil 8het hyl ) p

heny 1)ma3; cl‘fr}ﬂﬁll ﬁ{g)‘h%tor Hﬁﬁ’ Q@éﬂr@tﬁatb%gﬁﬂ 3t &R ko be recrystallized. from toluene.

4- br ono- 2- chl or rifluodronethyl i ne:

[0336] Section I1. The preparation of compounds of formula IX is outlined in Scheme 2.

Scheme 2:
R4 ) R ‘J",‘; \\\ ¢ \
H 7 —
R4 [T z"i'»\\\, N %5 F‘k__ {i“’“‘w \'\,,-‘-;';y/ \{‘ ?
TR ReX 082 C8OH [ I’\E " N Mo
EF P PN - WA gty
A R Buahi, DMF Br Ry R
Pdidba)sy, -SuliK,
¥ el
foluene
1} vl k%4
e ae
R" o : »
N A e 8
CONYT R
Ve
P
R/
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[0337] In reactions in section II, the compounds of general Formula IX are prepared in a way
similar to that employed in section I. The aniline derivative II (section 1) 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 approximately 20° to
approximately 90°C for a period of from 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



--- NH2 CF [0359] N-bronosuccinimde (910 ng, 5.1 mml) was added to a
solution of 2-chloro-6- (trifluoronethyl)aniline (1.0 g, 5.1 mol) and
acetic acwo208/09186i n acetonitrile (10 nmL) at room t enp@CatUSL&.1/0724385 m Xt ur e
was stirred at reflux for 18h. The reaction m xture was then filtered
through Celite and concentrated to gi5§e the title conmpound, which was used
in the next step without further purification [0360] Step B:

2-chlo oGtrquoroneth cl.opentyl - propi onam de:
036118 By dpeHey R seuplon e G rrerky Tesshipousd 6 Aoy FoiaMadfed o a
sol ut '1&>éi1t1@£1 16 thR HeFRibEG FNhO EOr&pbhdihg Lt'éﬁ'ir@g&ttﬂairﬂl) aniline (2.0 g, 7.3 mml)
in acetonitrile (10 n). The reaction mxture was stirred at room
tenperature overni ght. Water was added, and the m xture was then extracted
with 0Bl acSection ITAhe preparation ohgempouns of fprsaleo¥ak s setinginsbeteacs. and WO
2011/ %%ﬁg}ggIgCT/ US2011/ 022345 59 concentrated. Purification by colum

chromatography (100% DCM afforded the title conpound as a powder.
[0362] Step C. N-(2-chloro-4-(3, 4-di hydroi soqui nolin-2(M - y1) 6-

ftrifluoronethyl)phenyl)-3-cyclopentyl propanam de; M

[ 0363] Bi s(di henzyl i di neacet one) paF{ka ium (2 ng, O 0035m;,»h x’and

(2' -di cychsohe.gg /hsphosphany] - bi ph %) dirpe /hyl am ne=¢43. 3»—44‘13 0. 0084
ol ) were add d t o. &k el uene pwged mhwgrgon) mad stirred for

15 m nut es Ufder; ar gops, HRet ass?*um teflet but oxisde 450 mg, &34 ol )

1,2, 3, 4-tetr&ydroi soqui noline (107 ng, 0.8 ml), and jeea? oo

N-(4- br ono- 2-ichl oro-6- trifl uoronmet hyl phenyl)-8-cycl opentyl propionam de
(200 ng, 0.5 mmol Rsware then added, and the reaction m xture was stirred at
90 C overnight. g\ ~tgaefsi on m xture was then cooled to room tenperature,
concentr at ed, —an rlﬁl ed by thin layer chromatography (dichl oronethane:
nmet hanol 5%5;6*' affofd the title conpound as a solid. [0364]Yield: 28% 1H
Nl\/R(CDClS Gath) 6 1.15 (m 2H), 1.65 (m 4H, 1.85 (m 4H),

X8

Rz
[0339] In section III, the carbatnate derivative of general Formula XI is obtained from the
aniline derivative of general Formula TI (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 triethyia:mine or diisopropyl ethylaniine 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 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 I, the final step is a palladium coupling.



2.44 (t, J= 7.5 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). Exanple 4

[ 0365] N- (Wochl1cversd- ( 6-f | uor o- 3, 4- di hydr oi soqui nol i n-2 @CHUSpdLAS2345
(trifluoromethyl)phenyl)- 3, 3-di net hyl but anam de: [0366] Step A

6- f | uor o- 3, 4- di hydr oi soqui nol i n- 1(2H>%ne: :NHr WO

2011/ 094186PCT/ US2011/ 022345 60 [ 0367] Sodi um azi de (0.870 g, 13.33 mml)

was a ortigns. to a stirre solutlo =l -i.n e(1 g,
o o7 ey anactisn Al B S PR EOLE sritbpuni PP ROk bR Sy  at o
C. Th%éfleactlon m xture was stirred at roomterrperature for 18 h. The

m Xt u WS4t hen cooled to OC and neutralized with 2N NaOH. The | ayers were
separated, the aqueous |ayer extracted with dichloronethane, and the

conbi ned organic |ayers were dried over Na2504 and concep trat ed to give the
title conpound as \/gn te powder. The crude product was A |@Rthe next
step. [0368] St ep;Bx baor o-1, 2, 3, 4-t et r ahydr oi soqui nof e hig

[ 0369] Di bggane F{% F, 24 nl).wesvadsed at OCR 0.8, 5Bk (§n of

6-fl uoro- 3, ZI;CETN f OR: soqui nol i NS T(2Ir)~one (1. 14g,f )9 mml in THF (8
m). The m ﬁj’f’e was stirred at reflux for 18 h. M\\ﬁvas coofed to room

t enper at ug€ and r was added. The mi xture was® exﬁgracted vmth

di chl or omet h&ne, and the organic |layer was dried ovér sodium sul fate and
concentrated. Purification by columm chromatography (hexanes: ethyl acetate
1:1) afforded the title conpound. [0370] Step C

N ( f2| ¢o34r o- ﬂ-Hlél?- i ﬁuﬁp«lnnﬁ dfgghﬁyﬂlr]@hﬁlmiln%tgﬂﬁe& fd i)seytign BE, reacts with
trifluoromnethy phenyl -3, 3 met ut anam de

[ 037 1]LBVSPWNSErASFN la.aﬁ@&r;féwﬁbaeﬁfaqupéaﬁ H}‘?ﬂ@’éﬁnﬁﬁhl%ldeé%mﬁﬂ% thgng

(2 d't&%&lr%ﬁé%'D@d%ﬁ&ﬂﬁ %Ebfhe Qib@i?ﬁ@é’invgrv)é&)thgkéi@&él%s@ﬁ?r&ﬁat (o tdfBherflu 2084
mmol ) were added to dry toluene m_ pur ged h argon) and stirred for
15 m muiswateddederaconfor Rpasd Dﬂﬁometppmlxuna:txhy&eto (aﬁzﬁ@xnmtely A8&onrsolThe

o (4 Brofsonginint STHER B PraSathetryr o haRy e B A S As el ( 200

NY, O.chfbnaBrhpiYesr@hin&Vbr chromatography.

[0342] Section V. The preparation of compound of formula XIV is outlined in Scheme 5.

Scheme 5:
Schenme 5;
g ]
Rae o O Lawesaon's reagent /[ |
\[K Ry~ = —ERRIeE gen AP ‘Rd
/’/)Qfél/) /g<i"l /
R : Xiv
Rs Vi F{;

[0343] The compound of general Formula XIV is obtained under the same conditions
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 chromatographic

techniques, such as flash chromatography or thin layer chromatography.



WO 2011/ 094186PCT/ US2011/ 022345 61 added, and the reaction m xture was
stirred at 90 C overnight. The reaction m xture was then cooled to room
t enper at We,200109¢186t r at ed, and purified by thin | ayer cliCorsagioshy
(di chl or onet hane: net hanol 5% to afford the title conpound as a solid. niz
= 441 [M1]. Exanple 5 35
[ 0372] N- 12- Chl or 0- 4- (3, 4-di hydro-/ H i soqui nol i n-2-y1)-6-net hyl - phenyl] - 3, 3-
di met hy- but anam de [0373] Step A
N- (4- Brono- 2- chl or 0- 6= net hyl phenyl) - 3, 3-di net hyl but anam de:
[ 03741 Y- OPBYR S0y | “chioride (3,37 g, 3.5 mL, 25 mml) and
triethylamne (2.53g, 3.5 nL, 25 mmol) were added to a sol ution of
4- br onp- 2- chl gr o- 6- et hyl - phenyl ami ne (5.0 g,. 25 ) .in acetonitrile (30
m) . %ﬁ%‘aﬂeac RgHemaenly tamo meg%}nél@e Voo BRDEPHLSitE" ALF APHAUr 5.
Wat er 2 A0gee to the mxture, and the precipitate that forned was
collected to give the title conpound as a powder (7.46 g, 100%yvyield).
[ 0375] Step B:
N- 1- 2{CMXdr o- Julfs8iuedichrylrdoois¢dpiizdies eghinpecially ldvadablestthgse-ustdemy 1- 3, 3-
di met hyl - but anam de; [0376] The nt ' f. this compound was perfornmed as
descr CHRPH BRSER derr it dhpied R AST HQbpsaeRers RSy EriS5she oo
[0377] 1H NVR (DMSO-d6, 300 MHz) 6 1.03 (s, 9H), 2.12 (s, 3H), 2.15 (s, 2H),
2.89 (NJ, Ofter Jubhtiftfied @lhydRoiRulrdo lints niy beldnthédidod o Gofatherctdtly: avilfle (d,  J=
9.6, 2H), 7.2 (m 4H, 9.08 (5, 1 H).

starting materials via standard synthetic techniques.

Example 1

[0346] N-(2-chloro-4-(3,4-dihydroisoquinolin-2 (1 H)-yl)-6-(trifluoromethyl)phenyl)-3.3-

dimethylbutanamide

[0347] Step A: 4-bromo-2-chloro-6-(trifluoromethyl)aniline

[0348] 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, 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.



Exanple 6 [0378] N-

12- Chl oro-4-(6-fluoro-3, 4-di hydro-/Hisoquinolin-2-yl1)-6-trifluoronethyl -

phenyl ) - 3voyelperssy| - propi onam de [0379] Step A PCT/US2011/022345

4- br onmo- 2-chl oro-6-(trifluoromethyl)aniline: [ 0380] N- br onbsucci ni m de

(910 ng, 5.1 mol ) was added at roomS@errperature to a solution of

2 chI oro-6-(trifluoronethyl)aniline (1.0 g, 5.1 mml) and acetic acid (3
0 :

react Hgﬂ&it %ﬁe“‘ .%18h The

: i i SHee 0 give
the title conpound, which was used in the next step vvrthout further
purification. [0381] Step B:

N- (4- Bronp- 2-chl oro-6-trifl uorgnet h I - l]enyl )-3-cycl opentyl propionam de:
[ 0382] 3- Cycl opentyl propionyl Q(];)28 9, 8.0 mmvl ) was added to a
solution of 4- brono-2-chloro-6-( r| uororre Ayl )aniline (2.0 g, 7.3 nmol)
in acetonitrile (10 ). Thereactl rg s stirred at room
tenperature overnight. Water was a o] the m xture, which was then
extracted with ethyl acetate. The organr c layer was dried over sodium

sul fate and WO 2011/ 094186PCT/ US2011/ 022345 63 concentrated. Purification
gg V\gg'r3 (1)1% (f"tgtﬁfeag&icl_%ﬁmidé 10896 B b1 Qudgshch S a toiblich SMRRMAG 281G ~o-

N[ 2- @qﬂt@ﬂ@rdmétﬁylf)zlnﬂdnm(%‘) gt 7d§ ﬂnyntt)dn héttorsoge(Iiohi n The ydipti@r mixture was

R e L L A ———

(2" - dic@y e h@RBXYThe organic layer was drled 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).
[0350] Step C: N-(2-chloro-4-(3.4-dihydroisoquinolin-2 (/H)-yl)-6-

(trifluoromethyl)phenyl)-3.3-dimethylbutanamide:

[0351] Bis(dibenzylidineacetone)palladium (2 mg, 0.003Smmol) 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 the solution was stirred for 15 minutes under argon. Potassium tert-
butoxide (122 mg, 1.08 mmol), 1,2,3,4-tetrahydroisoquinoline (87 mg, 0.65 mmol), and N-(2-
chloro-4-(3,4-dihydroisoquinolin-2(/ H)-yl)-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.
(106 mg, 47%). "H NMR (DMSO-dy, 300 MHz) 8 1.02 (s, 9H), 2.07 (s, 3H), 2.17 (s, 2H), 2.92
(t, /= 5.4 Hz, 2H), 3.62(t, J= 6 Hz, 2H), 4.48 (s, 2H), 7.33 (m, 6H), 9.30 (s, 1H).



phosphanyl - bi phenyl - 2-y1) -di met hyl am ne (3.3 ng, 0.0084 mml) were added to
dry toluene (10 nL purged with argon) and stirred for 15 m nutes under
argon. Poveseiwnmtsert - but oxi de (140 ng, 1.25 mol), PCT/US2011/022345
6-fluoro-1, 2,3, 4-tetrahydroi soqui noline hydrochloride salt (150 ng, 0.8
mml ) and N-(4- Brono- 2- chl oro- 6-tri f I°*dor onet hyl -

phenyl) - 3-cycl opentyl - propi onam de (200 ng, 0.5 mvol) were then added and

t he rﬁgﬁghgn m xture was stirred at 90 C overnight. The reaction m xture
was t BPed to roomtenperature, concentrated, and purified by thin

| ayer chromat ography (dichl oronethane: net hanol 5% to afford the title
conpoypskgs_ans@lEd-dih9aRaolinYR-1 DVPOYNLS,6-8RRetMrpheyif-30F-diuthethid , 1. 57
(m GED,:?.75 ?ﬁ#BSFD,92.3£ﬁ%%] 2H) , 2.;2ta, J=5.1 Eﬁ% 2H), 3.60 (t, J=
5.4 Hbutamamidg 45 (s, 2H), 7.06 (m 2H), 7.15 (s, 1H), 7.32 (m 2H), 9.39
(s, 1H). WO 2011/094186PCT/ US2011/ 022345 64 Exanple 7

[ 0386] , 6-& hyla - ~ 1y 73 ] s

isoqui[{r)\l%f{3§n- ZQfﬁAW ; r@ . -6 I Sitih R g%gglcel% A
N- (4- Bronp- 2 6-di net hyl - phenyl - 3, 3-di net hyl - but anam de:
[ 0388] 3, 3- Di net hyl but anoyl chloride (3.37 g, 3.5 nL, 25 mwol) and
triethylamne (2.53g, 3.5 ntfﬁzgg Wy were added to a sol ution of
4-Brono-2,6-dinethyl-phenylaninéi(5j0 9.} 25 jmwol) in acetonitrile (30 ni).
The reaction mxture was stirre = T-QPTIL, rature for 4 hours. Water was
added to the m xture, and the pregipitpte which fornmed was col | ected to
give the title conpound as a powder (7.46 g, 100%vyield). [0389] Step B:
N42, 6- Di met hyl-4-(6-trifluoronethyl-3, 4-di hydro-/Hisoqui nolin-2-yl -

phony s 93,0 ebiivl out anam der. o[ Q3001 B s benayl i neacet onshal ! adi um
phosphanry} -34 EHLS Y nrdoly WerdddiBl A 3dThiiéh &ﬁﬂ@ro@iﬂa-z,%-cﬁmeiﬁgl NERRIRAISD, t O

dry toluene (150 nL purged with argon) and stirred for m nut es under
ar gon 25pamab g aeptematrile Ghtrok). dée fercien paxtur2yds shitisid at room temperature for 4

O 10! loHRr EL ek B RELRADYAH B LRosl oLt aR vSLSrRBL e Akt (4. 82

g, 20.3 no 4-"br ono- netny eny I me utanam de

(5 9, tH&E compiundes e pblvaer @didad .1 0a%dyichig. reaction mixture was stirred at
80 C overnight. The reaction m xture WD 2011/094186PCT/ US2011/ 022345

[0355] Step B: N-(4- 3.4-dihydroisoquinolin-2 (/H)-2.6-dimethylphenyl)-3.3-

dimethylbutanamide:

TN T
'\m’)\va‘Tsf’%ff” 0
i 'A»‘N“f\“w o
H

[0356] 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 zert-butoxide (150 mg,
1.34 mmol), 1,2,3,4-tetrahydroisoquinoline (107 mg, 0.8 mmol) and N-(4-bromo-2,6-dimethyl-
phenyl)-3,3-dimethyl-butanamide (200 mg, 0.67 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. (113.20 mg, 50%).



65 was then cooled to roomtenperature and recrystallized fromtoluene to
afford the title conpound as a solid. (5.55 g, 79%. [0391] 1H NVR ( DVSO- d6,
500 MHz) WORNOAYss OH), 2.09 (s, 6H), 2.15 (s, 2H), 2. PBT(US20114022349 Hz,
2H), 3.52 (t, J=6.0 Hz, 2H), 4.40 (s, 2H), 6.71 (s, 2H), 7.45 (d, J = 8.0,
IH), 7.52 (m 2H), 8.87 (s, 1 H. Exadple 8

[0392] N-12- Chl oro-6-trifluoromethyl-4-(6-trifluoronethyl-3,4-dihydro-/Hiso

4 br o SEHIHSOG S0 M Aoy 9 i 1} (- 25040 DD Rod ot Hi e
(910 mgs) 549 (ymls)7 H?Sz}@)dQ?q 2B, BRI non o 2 AHLeTe @1

(triflu ronethyl)an I ne ( i'n-acetonitr 10 m.) and
acetic acid (3 nL) at roomtenperature. The m xture was stirred at refl ux
t o 18HixameBeacti on mixture was then filtered through celite and

concentrated to give the title conmpound which was used in the next step

W t ho rth ifi 0395 . .

N (ao BB o Srie B 7 ARy Rl D sserimerps D BbenvsE:
[0396k§d3paugpphﬁhhumanpyI chloride (1.08 g, 8.0 mmol) was added to a
solution of 4- brono-2-chloro-6-(trifluoronmethyl)aniline (2.0 g, 7.3 nmol)
in acetonitrile (10 m.). The reactlon ntxture was stirred at room
tmmm@ﬁﬁeo&%ﬁiﬂm\-*AI sdweromethylipgiliicst ure and WO

2011/ 094186PCT/ US2011/ 022345 66 then extracted with ethyl acetate. The
organic |l ayer was dried over sodiumsulfate and concentrated. Purification

by col um chromat ography (100%g)XCM _af f gyded the title conpound as a powder
@ﬁt

(1.22 g, 65% over the two steps tep C
N-[2-Chloro-6-trifluoronethyl-4 Iuorornethyl 3, 4-di hydro-/ H

CF 3

[0359] N-bromosuccinimide (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 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.

[0360] Step B: N-(4-Bromo-2-chloro-6-trifluoromethyl-phenyl)-3-cyclopentyl-

propionamide:

Er\w% LEQ

\f,f“'\ .x'“\w"‘\\ e \

CF{* H i"%-..f

[0361] 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, and the mixture

was then extracted with ethyl acetate. The organic layer was dried over sodium sulfate and



i soqui nol i n-2-y1)-phenyl] -3 3-di nethyl butanam de:

[ 0398] Bi s(di benzyl i di neacet one) pal | adium (2 ng, 0.0035nmmopl) and

(2' - di cycWwohewyd4shosphanyl - bi phenyl - 2- y1) - di et hyl am n@C81S201t122385 0084
mmol ) were added to dry toluene (10 niL purged with argon) and stirred for
15 m nutes under argon. Potassium ter®-butoxide (197 ng, 1.75 nmmol),
6-trifluoro-1, 2,3, 4-tetrahydroi soquinoline (154 ng, 0.65 mvol) and

N- (4- bronp- 2- .chl ar.o-6-(trifl uoronethyl)ph - - di | but ananai de
(200 RGreegugisd i SR gy AL 0a RV orTEd Eutiae "ot v ¢ e
at 90 conPyeidudhiowddhe reaction mxture was then cooled to room
tenperature, concentrated, and purified by thin |ayer chromatography

(di chl or onet hane: net hanol 5% to afford the title conpound as a solid
d p0o-KHB Yi-dihydromoquinolai-f(/1H-y1iz61 s, 2H), 3.02 (t, J=

5.35 Hzind 4,61 (s, 2H), 7.19 (d, J= 2.0 Hz,
1H), 7 . J— 1. , P . J= 8.0 Hz, 1H), 7.56 (d, J= 8.1 Hz,
1H), 7.59 (s, 1H), 9.32 (s, 1H). WD 2011/094186PCT/ US2011/ 022345 67
Exanpl e 9 T e

[0400]N—12-Ch|oro-4-(6-ah|oﬂ;-

3.4-di hydro-/ Hisoquinolin-2-y1)-6-trifluorom
et hyl - phenyl ] - 3, 3- di met k" but H#Q§01]Step A:

4- bronp- 2-chl oro-6-(trifluoromethyl)apilifhe: [0402] N-bronpsucci ni m de (910
ng, 5.1 nmmol) was added to a sol utign g™ 2=chl"eros6-
(trifluoronethyl)aniline (1.0 g, 5.'Fnﬁﬁl) in dceyonitrile (10 nm) and
acetic acid (3 nL) at roon1tenperatur%. The m xture was stirred at reflux
to 18h. The reaction m xture was then filtered through Celite and
concentrated to give the title conmpound which was used in the next step

wi t hod®36¢3r t hBrs(doerizflidiacdcotone)paliBis(2meB).0035mmol) and (2'-dicyclohexyl

N Oy BT 9 it ArITE 1 o BT o WePEAdNEd B3N8 A0 N
mL purged with argon) and stirred for 15 minutes under argon. Potassium ter#-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 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.

[0364]  Yield: 28%. "H NMR (CDC13, 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).

Example 4
[0365] N-(2-chloro-4-(6-fluoro-3,4-dihydroisoquinolin-2 (1 H)-yl)-6-
(trifluoromethyl)phenyl)-3,3-dimethylbutanamide:

[0366] Step A: 6-fluoro-3.4-dihydroisoquinolin-1(2H)-one:

e

3

b <

33 3
] 3§ fj
e P



[ 0404] 3, 3- Di net hyl but anoyl chloride (1.08 g, 8.0 mmvl) was added to a
solution of 4- brono-2-chloro-6-(trifluoronethyl)aniline (2.0 g, 7.3 muol)
in acet orwOnr01109¢mBO nl). The reaction m xture was stirr ®dITAIS20100M345
tenperature overnight. Water was added to the m xture and then extracted
with ethyl acetate. The organic Iayeﬁowas dried over sodium sulfate and
concentrated. Purification by colum chronmat ography (100@6[x10 af forded the

t2|05|1/e d@%oun C&Sg?a?f%%\(ggg%ﬁél%%%[ %1’ 5\% se%l\é%crl 11'{ ;r)]c?mons toa s%?red SOI\{I\ZL:I)OH of 5-

N-[ 2- Ghlofd- Qrtﬂlaﬁ&rec(m@g @63 fim@) Pl hestHdie b RAW R (4mE) ldicioromethane (4
trifl uoromet hyl - phenyil- 3, 3-di'met hyl - but anami de:

[ 040 6]an)sa(t di’bed hcy rqadilmem@@mr@w@panbdmﬁ mqm(t@npqatuoe @1@35 inbhg maxidre was then

ot ) e S e SR AR TR AR T T s R e Aoy it Sve e ror

15 m nuirgged iR dicAl@emethad, asdidRoiBired l@rgam@ ldgeré hode dibd oleBNafBDl ahd
6-chloro-1,2,3,4-tetrah dr0|squ|noI|ne hydr ochl ori de (133 ng, 0.65 mmol)
and Ncpacopiraied 1o 2RIty Wlecqnenaunt apr s mpyliph d iy eyuds psedduchwweém theani de
(200 &h§4 mmol ) were then added and the reaction mxture was stirred at
90 C overnlght The reaction m xture was then cooled to roomtenperature,
concentrated and purified by thin | ayer chromatography

(di chl[63&Riet hstep: Bret-flaorot 1. 53¢ -tbwalafdf@isauirdedinti t | e compound as a solid.

[ 0407] 1H NMR (DMSO- d6, 500 MHz) 6 1.02 (s OH), 2.17 (s, 2H), 2.92 (t, J =
5.35 Hz, 2H), 3.61 (t, J= 5.6 Hz, FD 4.47 (s, 2H), 7.16 (s, IH), 7.29 (m

3H), 7.34 (s, IH), 9.31(s, IH. E e EQ| [ 0408] N- 14- (6-C
yi:2,

hor o- 3, 4- di hydro-/ Hi soqui nol i n- 2, 6- di met hyl - phenyl - 3, 3-
di met hyl but anam de [0409] Step R
N- (4- Brono- 2, 6- di net hyl - phenyl ) - 3, 3-di net hyl - butanam de: 0 H

[0369] Diborane (1 M, 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 was 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.

[0370] Step C: N-(2-chloro-4-(6-fluoro-3.4-dihydroisoquinolin-2(/H)-yl)-6-

trifluoromethyl) phenyl-3.3-dimethylbutanamide:

[0371] Bis(dibenzylidineacetone)palladium (2 mg, 0.0035mmo1) and (2'-dicyclohexyl
phosphanyl biphenyl-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 zert-butoxide (122 mg,
1.08 mmol), 6-fluoato-1,2,3,4-tetrahydroisoquinoline (96 mg, 0.65 mmol), and N-(4-bromo-2-
chloro-6-(trifluoromethyl)phenyl)-3,3-dimethylbutanamide (200 mg, 0.54 mmol) were then



WO 2011/ 094186PCT/ US2011/ 022345 69 [0410] 3, 3- Di r net hyl but anoyl chl ori de
(3.37 g, 3.5 n, 25 mol) and triethylamne (2.53g, 3,5 nm., 25 mvol) were
added t o wo=0lwmiwn of 4-brono-2, 6-di net hyl phenyl am ne PCHUB2¢,1/02845mol ) in
acetonitrile (30 nmL.). The reaction m xture was stirred at roomtenperature
for 4 hours. Water was added to the #ilxture and the precipitate fornmed
collected to give the title conpound as a powder (7.46 g, 100%yvyield).
[0411] Ste

N-1-4-2 ?@ Cﬁ:ﬁ%}ha TRCHOR YYD Wmﬂaﬂ%a{,%oﬁ? xersight Ths reackop ayixyre wiehsh 1- 3, 3-
di met RybleBW %ﬁme%eratur[e Qbhdiasdadhie Yﬁddcﬂyrlﬁﬁ‘lcl%&%ﬁ?dh@dtég}%w (2 ny,
0.0035mml ) and 2' - di cycl ohexyl pﬁosp anyl - bi phenyl-2-y1)-di net hyl am ne

(3.3 r@lchbrcom@hamnm:t)laméﬁ%)a@ldﬁfdrdttbe tifly comparaders @3ohd. marg¥d (Mt h ar gon)

and stirred for 15 m nutes under argon. Potassiumtertbutoxide (188 ng, 1.7

rrrml),E g)me[m}gro 1,2, 3,4-tetrahydro i soquinoline hydrochloride salt (165 ng,
and N-(4 br ono- 2, 6- di net hyl pheny1l) - 3, 3- di net hyl but anam de (200

™0, O1BFATT! X MEfi S35, 800 ARG SRESLRRG MM FIBR SLLan e, 2L 90

filtemadaddmiddgh silica gel. Purification by preparative thin |ayer
chromat ography afforded the title corrpound as a solid. [0413] 1H NMR
(DI\/ISO d6 500 M—Iz
5. PLQ 3iH) ’ ) 2 .
(m 3H) 8. 85 (s 11 1) V\D 2011/ 094186PCT/ US2011/ 022345 70 Exarrpl e 11
[ 0414] N- 14- (6-f | uor o- 3, 4-di hydr o-/ H i soqui noI|n 2-yl) -2, 6-di net hyl
phenyl ] -3, 3- di net hyl but anani 8¢ f%t

N- (4- Br ono- 2, 6-di net hyl - phenyl)-3'

3-d rret Ey& anam de: Br
\“x{:& ,NL_,- NI

[0374] 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).

[0375] Step B: N-[2-Chloro-4-(3.4-dihydro-1H-isoquinolin-2-yl)-6-methy1-phenyl-3.3-

dimethyl-butanamide:

[0376] The synthesis of this compound was performed as described in example 4, step C.




[ 0416] 3, 3- Di net hyl but anoyl chloride (3.37 g, 3.5 nL, 25 mml) and

triethylamne (2.53g, 3.5 nL, 25 mmol) were added to a sol ution of

4- br ono- 2W6-2divmwstsgl phenyl am ne (5.0 g, 25 nmol) i n acePCmiusRe11M2133D L) .

The reaction mxture was stirred at roomtenperature for 4 hours. Water was

added to the m xture, and the preC|p¢¥ate whi ch fornmed was collected to

give the title conpound as a pomder (7.46 g, 100%yvyield). [0417] Step B:

N-r4- Fl.uorp-3, 4-dih ui npolin-2-y1)-2, 6-di met hyl pheny

i ot W07 But arthANGB- DM Gerbag e SRR i Aot Gl bat | 26 Smh{ 588 (i,

0. 68 cl y Hphe ) e

(800 W“?BH]QE%%8I§5§ rz 5323% %%ngﬁﬂ?q?ﬁLﬁgv??ﬁﬂ¥Ef?%%%dg%hgﬁgﬂyg?ggﬁ for

30 midutdes) and stirred for 30 m nutes under argon. Potassiumtertbutoxide

(4.75 ng, 42.3 mmol ), 6-fluoro-1, 2,3, 4-tetrahydro-i soquinoline

hydrochloride salt (3.2 g, 17.0 nmml), and

N-(4-&#> 6- di net hyl - phenyl ) - 3, 3-di net hyl - but anam de (5 g, 16.8 mmuol)

wer e Hléﬁged and the reaction mxture was stirred at 80 C overnight.

The reaction WD 2011/094186PCT/ US2011/ 022345 71 mi xture was then cooled to

room te3sgr at Nr 2-@htbroet(6:Ahatd-3,a1hy dron H-6doqanmlinc2-ghHictriflidreniethyle

conpound as a solid. (5.11 g, .83%. [0419] 1H NWMR (DMSO- d6, 500 MHz) 6 1.03
thenzl)éscyekoyeeléi)‘,PFQPIQBa'E%de 2H), 2.89 (t, J = 5.25 Hz, 2H), 3.47 (t, J=

5 6 Hz, 4.30 (s, 2H), 6.68 (s, 2H), 6.99 (m 2H), 7.25 (m 1H), 8.84

(s, “[% ar@ie 14'24 bromo-2-chloro-6-(triflyoromethyl)aniline:

[ 0420] N- 1 -Chlof 0-4-(7-TTuoro-3, 4-di hydro-7 F1soqui nolin-2-y1)-6-trifluorom

et hyl - phenyl ] -3, 3-di net hyl but anam de [0421] Step A

4, brono- 2-chl oro-6-(trifluoronethyl)anilihe: [ 0422] N- br onbsucci ni m de

(910 my, 5.1 mmol) was added to* “sﬂfﬁji of 2-chl oro- 6-

MNiHs

&

CEy

[0380] N-bromosuccinimide (910 mg, 5.1 mmol) was added at room temperature to a
solution of 2-chloro-6-(trifluoromethyl)aniline (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 concentrated to give the title compound, which was used in the next

step without further purification.

[0381] Step B: N-(4-Bromo-2-chloro-6-trifluoromethyl-phenyl)-3-cyclopentyl

propionamide:

[0382] 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 mixture,

which was then extracted with ethyl acetate. The organic layer was dried over sodium sulfate and



(trifluoronmethyl)aniline (1.0 g, 5.1 nmmol) in acetonitrile (10 nL) and
acetic acid (3 nL) at roomtenperature. The m xture was stirred at refl ux
for 18h. Wheorigmetsbon m xture was then filtered throughPCeluse@ 1445
concentrated to give the title corrpound whi ch was used in the next step
without further purification. [0423] $8ep B:

N- (4- brono- 2-chl oro-6-trifluoronethyl) phenyl -3, 3-di net hyl but anam de:

Lo ot P AL RY b i ap e aont DR AeaE3nS i Comgonidy

in acetapbiidbd. e (10 mL). The reaction mxture was stirred at room
tenperature overnight. Water was added to the m xture and WO
2011/094186PCT/U82011/022345 72 then extracted mnth eth | acetate. The

! : L e et Purification
by COHHH“mBQkﬁﬁ? ?Eﬁ%?§%w%$88{§P9%%mﬁL£ rded t he t|tIe conpound as a powder
(1. 22T, OVEl 2o Step C
N[ 2- Chloro 4 (7- quoro 3 4 dlhydro /FFisoquinoIin-Z-yl)-G-
trifluoronethyl-phenyl]- 3 3-di et hyl but anam de:
[ 0426] Bi s(di benzyl i di nea 1 | I adi um (2 ng, 0.0035mmvl) and
(2' -dicycl ohexyl phosphany] - bi phgnyl - 2- xﬁ) di net hyl am ne (3.3 ng, 0.0084
mmol ) were added to dry toften ( putyed with argon) and stirred for
15 m nutes under argon. POtaSSIUﬂfﬁ%dk buﬂ xgawg 51 ny, 1.35 nmol),
7-fluoro-1, 2, 3, 4-tetrahydroi soqui nol'T' ne thydrochtjoride (122 ng, 0.65 nmol)
and N( 4- bronn 2-chl or o- 6- (trlfluorongﬁgt' phenyf}~3 3-di net hyl but anam de
(200 ng, 0.54 mmol) were then added, and the reaction mxture was stirred
at 90 C overnight. The reaction nixture was then cooled to room

tenperngidye, Bi%gtﬁ kﬁ&fﬁgaceﬁ‘ﬁg H£d1ﬁﬁ15{§n¥%:0tdﬁ'35‘mhﬁﬁ?ﬁnd3&" Egélggé;gygm’d

(di chI or omet han anol o afford e title conmpound

[ 042 7]phbﬁphml(hm18@y66;yl)5mmeﬂblie)mlﬁe (3.9 g, §,008#)mma) Werq sgideQH) dry2ol8eng {10 J =

% ptlﬁ)-geq_ Qvn?trﬁré(ﬂll)and §t111eéi gﬁ 15 \ﬁnl_'%uitﬁs clg_e1£ grg’fpbzﬁgtéfss% %ﬁtl b q%f&e 9184:93111% d J=
2 6, IHs mfhoBO6(Rioral HR; 3,4-YWaB §drbis8§diASGRGN AR Q2R 85D Mg, (FX a1 fankB
N-(4-Bromo-2-chloro-6-trifluoromethyl- 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.

[0385]  'H NMR (DMSO-d;, 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).



[ 0428] N- 14- ( 7- Fl uor o- 3, 4-di hydro-/ Hi soqui nol i n-2-y1) - 2, 6-di net hyl - pheny1] -
3, 3- di net hyl - but anam de [0429] Step A

N- ( 4- Br orwo208/0d#18et hyl - phenyl- 3, 3- di r net hy1l- but anam dePCT/US2011/022345

[ 0430] 3, 3- Di net hyl but anoyl chloride (3.37 g, 3.5 nL, 25 mml) and
triethylamne (2.53g, 3.5 nm, 25 rrrml6)4 were added to a sol ution of

4- Bronp- 2, 6-di net hyl - phenylamne (5.0 g, 25 mmol) in acetonitrile (30 nl).
The reaction mxture was stirred at roomtenperature for 4 hours. Water was
addedd#%"t&ge m xture and the precipitate forned collected to give the title
conpo 3 powder (7.46 g, 100%yvyield). [0431] Step B:

N-1-4-(7-Fl uoro-3, 4-di hydro-/Hisoqui nolin-2-yl)-2, 6-di net hyl - pheny1l- 3, 3-
di et hyl - but anam de: [ 0432] Bi s(di benzylidi neacet one) pal I adi um (156 ny,

0. 25 riéba@] 105 Dimesp b beksluopmaRHab g ibipd iy eoaipalis-ddbphydAing
(320 ragm ﬁq@m re added to dry toluene (60 nL purged with argon) and
stirre ?o?’ nutes under argon. Potassiumtert-butoxide (1.9 g, 16,25
mol ), 7-flouro-1, 2, 3, 4-tetrahydro-isocquinoline hydrochloride salt (1.28
g, 6. 80387 ), S@pd\: W-(4Bbsroord-2diarethyiphbin -3pidimydth ylduBardimidt: hyl - but anam de
(5 g, 6.8 mol) were then added, and the reaction m xture was stirred at 80
C overnight. The reaction m xture was then cooled to roomtenperature and
recrystallized fromtoluene to afford the title conpound as a solid. (1.9
g, 7699. WO 2011/094186PCT/ ,1%(1223 5 74 [0433] 1f I NMR (DVMBO-d6, 400
MHz) 61.05 (s, 9H), 2.10 (s, 6H), 23 2H)}, 2.89 (t, J= 5.1 Hz, 2H),
3.49 (t, J=5.7 Hz, 2H), 4.34 (S N»MG*’%Q, 2H), 7.0 (m IH), 7.1(m
1H, 7.2 (m 1 H, 8.9 (s, 1 H). angl e 14

[ 0434] N- 12- Chl or 0- 4- (6-fl uor o- 3, 4-di hydro-/ Hi soqui nol i n-2-y1) - 6- net hyl phen
y1] - 3, 3- di net hyl but anam de [0435] Step A

N-(4- %%ﬁ? - 2- §B|-I§}1§1%ﬂ@/’llﬁﬁ£m&ﬂgﬁ@é/ 6‘3’ %Y, go’,'3d§ Hﬁt, by 1‘5196’15 Me%lamine (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 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).

[0389] Step B: N-[2.6-Dimethyl-4-(6-trifluoromethy1-3.4-dihydro-/H-isoquinolin-2-yl-

phenyl]-3.3-dimethyl butanamide:

N‘” *m“‘x -~ £}
E;L e
\ H
N

[0390] 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 30 minutes under argon. Potassium terz-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



Q N H [0436] 3, 3- D net hyl but anoyl chloride (3.37 g, 3.5 nL, 25 nmol) and
triethylamne (2.53g, 3.5 nL, 25 rnnol) were added to a sol ution of

4- Br ono- 2Wonbrw4Benet hyl phenyl am ne (5.0 g, 25 rnnol) iPATASee10/022345 1 e (30
m.). The reaction m xture was stirred at roomtenperature for 4 hours.
Water was added to the m xture and tf?é precipitate formed collected to give
the title conpound as a powder (7.46 g, 100% y| eld). [0437] Step B:

N[ 2- Chl or.0

3 5. GPHOUR SOUE aTIB TP GBI BT B SHRRHE At e By,

0. 003§mbﬁdq9g5(g279%90ycl ohexyl phosphanyl - bi phenyl 2-y1)-di et hyl am ne
(3.3 ng, 0.0084 mml) were added to dry toluene (10 nL purged with argon)

and stirred for 15 m nutes under argon. Potassiumtert-butoxide (197 ny,

1.75 i), l-HNMRdDMSO%AS@(bM}éﬁm 83 SofnaI00rfe, GhpHRoth(soRHote? 88t ( 121
T8 oS TB T 24t it e 04 BT AN (2600 DR

mrol ) (wepE)tdhens, W2)2011/ 094186PCT/ US2011/ 022345 75 added and the reaction
mxture was stirred at 90 C over ni ght. The reaction m xture was then cool ed
to roomtenperature, concentrated and purified by thin |ayer chronatography
(di chl.oronet hane: net hanol 5% to afford the title conpound as a solid.
[0439]EFHHM&R (DVBO-d6, 400 MHz) 6 1.05 (s, 9H), 2.14 (s, 3H), 2.17 (s, 2H),
291(tJ 5.25 Hz, 2H), 3.52 (t, J= 5.6 Hz, 2H), 4.37 (s, 2H), 6.85 (s,
b o TR el SR O o Rekt S byl s,
y1] - 3,23¥yD)ephenyHy3, bdimethyl betapdrhddd St ep A

N- (4- Br onp- 2- chl or o- 6- net hyl - pheny1- 3, 3- di net hyl- but anani de:

[0393] Step A: 4-bromo-2-chloro-6-(trifluoromethyl)aniline:

L,

3

[0394] N-bromosuccinimide (910 mg, 5.1 mmol) was added to a solution of 2-chloro-6-
(trifluoromethyl)aniline (1.0 g, 5.1 mmol) in acetonitrile (10 mL) and acetic acid (3 mL) at room
temperature. The mixture was stirred at reflux to 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.

[0395] Step B: N-(4-bromo-2-chloro-6(trifluoromethyl)phenyl)-3.3-dimethylbutanamide:

N L

Li\/&;

[0396] 3,3-dimethylbutanoyl 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 temperature overnight. Water was added to the mixture and



[ 0442] 3, 3- Di net hyl but anoyl chloride (3.37 g, 3.5 nL, 25 mml) and
triethylamne (2.53g, 3.5 nL, 25 mmol) were added to a sol ution of

4- Br onp- 2Wohlhvww4Be et hyl - phenyl ami ne (5.0 g, 25 nmol ) PCh/Gseetionisss il e (30
m.). The reaction m xture was stirred at roomtenperature for 4 hours.
Water was added to the nmixture and t K& precipitate formed collected to give
the title conpound as a povvder (7 46 g, 100% yield). [0443] Step B:

N-[ 2- 7-f1 d / 6-. met hyl pheny1] -
3 5 b ret iR et B SR i6 S e B Rt ko0 S sbsan g gnd | PhemY Y

[ 0444].Bh&heth@NZNifi %&ﬁ@)ﬁ&ﬂlﬁﬁﬂmhﬂ I BoyDCRCARpaMhS 18O o d
(2'- dlccy%l ohexyl 1pﬁosphanyl bi phenf/rlﬁljé E&53[;@1)( di nmet hy)%gm ne (313 ngmp%un0084

mol ) apemewddddd 2t 6dVo) ovel theireo §ieps,m L purged with argon) and stirred for
15 m nutes under argon. Potassiumtert-butoxide (197 ng, 1.75 mmol),
. b ‘

7-flu e
ol )?g%bﬁr\p (i‘eé G
ng, O.iG3uinetih)2- Wbﬁert\/fl!BBl3étﬂﬁ11€tﬂwalbdtahhlﬁ1deea0tI on mxture was stirred at 90 C
overni ght. The reaction m xture was then cooled to roomtenperature,
concentrated, and purified by thin layer chromatography

(di chl orongthane: net hanol 5% to afford the title conpound as a solid.

[ 0445] 1H (\BVSQ«GA\MO MHz) 6 1. 04 (s 9H), 2.14(s, 3H), 2.18 (s, 2H),
2.88 (t, J—SE)S\‘I:%\Q 3583 5.6 Hz, 2H), 4.4 (s, 2H), 6.88 (s, 1
H, 6.9 (s, @;1(m1|—|)7 (m 1 H, 9.10 (s, 1 H.

Exanpl e 16 se, 5
[ 0446] N- 12- Chl or o- 6- net hyt *”g [§°3 «f’r!(trerormt hy1l- 3, 4- di hydr o-/ Hi soqui nol i n-
ut nam de [ 0447] Step A

2-y1)- phenyl]-3, 3-di met hyLk
N- ( 4- Br onp- 2- chl or 0- 6- net hy12 pheny1- 3, 3- di net hyl- but anani de: 0 N

[0398] Bis(dibenzylidineacetone)palladium (2 mg, 0.0035mmo1) 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 (197 mg,
1.75 mmol), 6-trifluoro-1,2,3,4-tetrahydroisoquinoline (154 mg, 0.65 mmol) and N-(4-bromo-2-
chloro-6-(trifluoromethyl)phenyl)-3,3- dimethylbutananaide (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
[0399] "H NMR (DMSO-ds, 500 MHz) & 1.03 (s, 9H), 2.17 (s, 2H), 3.02 (t, 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, TH), 7,49 (d, J =
8.0 Hz, 1H), 7.56 (d, J= 8.1 Hz, 1H), 7.59 (s, 1H), 9.32 (s, 1H).



[ 0448] 3, 3- Di net hyl but anoyl chloride (3.37 g, 3.5 nL, 25 mml) and
triethylamne (2.53g, 3.5 nL, 25 mmol) were added to a solution. of
4- Br onp- 2Wohlbhvww4Be et hyl phenyl am ne (5.0 g, 25 mmol) i RCRASL@Nio23is e (30
m.). The reaction m xture was stirred at roomtenperature for 4 hours.
Water was added to the nixture and tKd precipitate formed collected to give
the title conpound as a powder (7.46 g, 100%yvyield). WO
2011/ 094186PCT/ US2011/ 022345 77 [0449] Step B:
N42- or o 69nethy1 4-(6-trifluoromethyl-3, 4-di hydro-/Hi soquinolin-2-
y1)-pﬁ§ﬁ?ﬂ’% 3- di net hyl but anami de:
[ 0450] Bi s(di benzyl i di neacet one) pal | adium (2 ng, 0.0035nmmop1) and
(2- di gy4009hex)L2nbmispd-a 8. ehidro Bl iy y U)H- ﬁbgﬁmnhzmym -fr D rodetH}1-0084

mol ) were added to dry toluene (10 nL purged with argon) and stirred for
15 m mb@esllﬁsﬁjénn%h@dwtama@su umtert-butoxide (197 ng, 1.75 mmol),
6- trlfluoronethyl 1,2,3,4- tetrahydr0|squ|noI|ne hydrochl oride salt (154

( i\ nyl) -3, 3-

dlnetﬁy%ggng n?gg 7 3T Q'@ms added and the reaction
m xture was stirred at 90 C overnlght The reaction m xture was then cool ed
to room tenperature, concentratgp and purified by thin | ayer chromatography
(di chl or onet hane: et hanol 5% t “ab?ﬁh@x@ﬁe title conpound as a solid.
[ 0451] 11-1 NWR (DVSO-d6, 400 MHz) &8 1.08 (s, 9H), 2.17(s, 3H), 2.21 (s,
2H), 3.0 (t, J= 5.25 Hz, 2H), 3. 6 | -f"‘f:j‘m@a Hz, 2H), 4.5 (s, 2H), 6.9 (s,
1H, 695 (s, 1 H, 7.3 (m 1 § (m *2H), 9.13 (s, 1 H. Exanple 17
[ 0452] N- 12- Chl or 0- 4- (6-chl oro- 3, 4 dlﬁydro / Hisoqui nol i n-2-y1)-6-net hyl - phe
nyl] -3, 3- di net hyl but anam de [ 0453] Step A
N- (4- Br ono- 2- chl or o- 6- net hy1- pheny1- 3, 3- di net hyl but anam de: WO
2011/ (040086 PCYAiue20 4k D2BARIFI MBmg, 5.1 mmol) was added to a solution of 2-chloro-6-

(trifluoromethyl)aniline (1.0 g, 5.1 mmol) in acetonitrile (10 mL) and acetic acid (3 mL) at room

temperature. The mixture was stirred at reflux to 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.

[0403] Step B: N-(4-bromo-2-chloro-6-(trifluoromethyl)phenyl)-3.3dimethylbutanamide:

Erv‘*‘\\\( - C!
\"‘w"” “‘ JJ\\; j<’

CFB

[0404] 3,3-Dimethylbutanoyl 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 temperature 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.



[ 0454] 3, 3-di net hyl but anoyl chloride (3.37 g, 3.5 nL, 25 mml) and
triethylamne (2.53g, 3.5 nL, 25 mmol) were added to a sol ution of

4- Br ono- 2Wohlhavw4Be et hyl - phenyl amine (5.0 g, 25 mmol ) ipaTASee10/022345 |1 e (30
m.). The reaction m xture was stirred at roomtenperature for 4 hours.
Water was added to the mixture and tHKé precipitate formed collected to give
the title corrpound as a povvder (7 46 g, 100%yield). [0455]Step: N

2- Chl 6z chl yd / 2-y1): 6 pt hyl - pheny11-
3, 3- d?{}‘g%jyl ORI 2805 GERAA-L Ay BT adi um (2 ny,

0. oosmrbn@nmsgemqimrcma@mmm@@anyl bi pheny! - 2-y1) - di . met hyl ani ne
(3.3 ng, 0.00842 mmol') were added to dry toluene (10 nL purged wi th argon)
and stirred for 15 m nutes under argon. Potassiumtert-butoxide (197 ngy,
1.75 mmol), 6-chloro-1,2 éi’A' tetrahydr0| soqui nol i ne hydrochloride salt (133
ng, 0.65 mmol), and

N- (4- br ono- 2- chl or o- 6- net hy Qeni{l)?ﬁ 3- d}f mgthyl but anam de (200 ng, 0.63
nol ) were then added, and t ha” I‘\HC'[I"QI’] Xt} e Was stirred at 90 C
overni ght. The reaction m xture was t&em,gooJLbd roomtenperature,
concentrated, and purified by thin Iayé}’ ondt ogr aphy

(di chl or onet hane: net hanol 5% to afford:li‘dﬁ title conpound as a solid.

[ 0457] 1H NVR (DVB4-d6, 400 MHz) 6 1.06(s, 9H), 2.14(s, 3H), 2.18 (s, 2H),
2.9 (t, J=5.25 Hz, 2H), 3.5 (t, J =5.6 Hz, 2H), 4.4 (s, 2H), 6.85 (s,
1H), 60904]s, BHjdibehzgbdifieaccdhl)pa@adiurh$2 mk, BIP035MBo1) and (2'-dicyclohexyl

[Zgzltééo 4&@6@?? mﬁ%%g}%@?ﬁ%gé%z%m&e Z-?E'ygﬁa ésopﬁﬁ B e 3449 19 diy tpiwerg alp- 3, 3-

di met byl Ergﬁg%@@mhda‘?gcﬁrgﬁﬁglsﬁtr&pfdﬁw minytes under argon, Potassium zert-butoxide (151
N-(4-Bro chl or6- phenyl- 3, 3- di met hy1l- but anam de:

[ 0460]1& 3.3 mHIOlDy6+§:htoa<p‘rd);2I 3, &bty diwisoqLifo kg hyalrdehloride (333 manfob)mmald added

;ge? o;‘s??llflﬁ ZPQT(OOf o @ nﬁétzr g%:ﬁ%@%%%hf@\?@@%?’ﬁ’?&@ﬁﬁ %?6 g )%rk‘r%er ature
over Nighibl) wbd @En ¥@Rd add e’ b tibh enikind Wisstand at He°Obe&hdht. athe réRtisRd

collected to give the title conpound as a powder (1.04 g, 72%yield).
[ 0461]n8xae Bas then cooled to room temperature, concentrated and purified by thin layer

N-1- 25 c@on?atggraplgy ('d1ch?or(rn%ef%a€'e N6, )I-é'o PRI compx&ﬁd RNenyd- 3. 3

[0407]  'H NMR (DMSO-ds, 500 MHz) & 1.02 (s, 9H), 2.17 (s, 2H), 2.92 (t, J = 5.35 Hz, 2H),
3.61
(t,J = 5.6 Hz, 2H), 4.47 (s, 2H), 7.16 (s, IH), 7.29 (m, 3H), 7.34 (s, IH), 9.31(s, IH).

Example 10

[0408] N-[4-(6-Choro-3,4-dihydro-7H-isoquinolin-2-yl)-2,6-dimethyl-phenyl-3,3-
dimethylbutanamide

[0409] Step A: N-(4-Bromo-2.6-dimethyl-phenyl)-3.3-dimethyl-butanamide:




di met hyl but anam de: [ 0462] 1H NVR (DMSO- d6, 400 MHz) 6 1.04 (s, 9H), 2.19
(s, 2H), 2.93 (t, J=8 Hz, 2H), 3.54 (t, J= 8 Hz, 2H), 4.37 (s, 2H), 6.96
(dd, J= ayormiHw418eH), 7.04 (m 3H), 7.27 (m 1 H), 7.32CtdlS2dit/oR34y, 1H),
9.17 (s, 1H). WD 2011/094186PCT/ US2011/ 022345 80 Exanple 19

[ 0463] N- 14- ( 6- Fl uor o- 3, 4-di hydro-/ H i6§oqui nol i n-2-y1)-2-net hyl - phenyl] - 3, 3-
di met hyl but anam de [ 0464] Step A

N (4- -2-pet hyl- phenyl1- 3, 3-di net hyl hut anapi de: . .

046578 B0 e T FUBAROIO LB 7o d L6 FeiaH andsriatiydsgrize (BEadded
to a 304 #il 9n nfrholfwBFofed td Bt onddTenyloa s 1 6-dirhe@®y BpheRy AniiiEY5)0 &5
acetonitrile (10 nL). The reaction mxture was stirred at room tenperature
over ninghel) ivgeesitids(3Adakd The redeominttturcevasridineH et mostiepipeatue fariirs.
F8|4|6§] etgrp;[)v%s gcld\ég tcg ee ntlilxﬁllree ar(lch ﬁrl%%lrjencgpi%% %nplgé{\g(ﬁ[ecge%‘?fg g&%’theS t61t%c) Xcgn?;l)oq?n'd

N- 1- 46 @pblvder @-4 4-1d04ydel@y./ H i soqui nol i n-2-y1) - 2- et hyl - pheny1- 3, 3-

di met hyl but anam de: [0467] The synthesis of this conpound was perfornmed as
described in exanpl e VHz) 6 1.04 (s,
oty 20441 s, StepB: 3. ) 1494

=85 Q : AYG A ,1 s 2 o 3 ,
oH) . 4. 6.8 (dd J = 4. 12 Hz. 1H), 6.85 (s, 1H), 7.0 (m 2H),
oV %@‘%m}rsm 1 H, 8. 08 (H?s 1H).( K (m 21

[0412] Bis(dibenzylidineacetone)palladium (2 mg, 0.0035mmol) and 2'-
dicyclohexylphosphanyl-biphenyl-2-yl)-dimethylamine (3.3 mg, 0.0084 mmol) were added to dry
toluene (5 mL purged with argon) and stirred for 15 minutes under argon. Potassium fert-
butoxide (188 mg, 1.7 mmol), 6-chloro-1,2,3,4-tetrahydro isoquinoline hydrochloride salt (165
mg, 0.8 mmol), and N-(4-bromo-2,6-dimethylphenyl)-3,3-dimethylbutanamide (200 mg, 0.67
mmol) were then added, and the reaction mixture was stirred at 80 °C overnight. The reaction
mixture was then cooled to room temperature and filtered through silica gel. Purification by

preparative thin layer chromatography afforded the title compound as a solid.

[0413]  'HNMR (DMSO-ds, 500 MHz) 5 1.03 (s, 9H), 2.08 (s, 6H), 2.15 (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), 7.25 (m, 3H), 8.85 (s, 11-1).



WD 2011/ 094186PCT/ US2011/ 022345 81 Exanpl e 20
[ 0469] N- 14- ( 6- Fl uor o- 3, 4-di hydro-/Hisoqui nolin-2-yl)-2-trifl uoronethyl phen
yl]-3, 3- woretimpkisbut anar ni de [ 0470] Step A PCT/US2011/022345
N- (4-Bronp-2-trifluoronet hyl-phenyl-3, 3-di net hyl but anam de:
[ 0471] 3, 3- Di net hyl but anoyl chl ori de 0@17 ng, 0.64 nL, 4.6 mvol ) was added
to a solution of 4-Brono-2- trlfluoronethyl-phenylanine (1.0 g, 4.16 mmmol)
in acetonitrile (10 nL). The reaction m xture was stirred at room
t enperExtadiple dver ni ght. Water was added to the mixture and the precipitate
formed collected to give the title conmpound as a powder (1.1 g, 79%yvyield).
[0472]
N- [ 4- (@lﬁquorH 14; @yt diydredghisaapinglin-2u-3.0rdimqthy ey U3 pheny 1-

3- digimbiivh But-aRanhge: [0473] The synthesis of this conpound was perforned
as describéd in exanple 4, step C. [0474]1H NVR (DVSO-d6, 400 MHz) 6 1.02
(s, 9H), 2.18 (s, 2H, 2. 94(t J =8 Hz, Zm 3. 59(t J= 8 Hz, Zm 4.43
(s, 2Hp4157. 0 Step A2HN-(47B ethy Zplenyiir3.3-difethg anida:
2011/ 094186PCT/ US2011/ 022345 82 Exanple 21

[0416] 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-dimethylphenylamine (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% yield).

[0417] Step B: N-[4-(6-Fluoro-3.4-dihydro-/H-isoquinolin-2-y1)-2.6-dimethylpheny1-3.3-

dimethyl butanamide:

[0418] 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 for 30 minutes) and stirred for 30 minutes under argon. Potassium tert-
butoxide (4.75 mg, 42.3 mmol), 6-fluoro-1,2,3,4-tetrahydro-isoquinoline hydrochloride salt (3.2
g, 17.0 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



[0475] N- 12-C

hl oro-4-(6-trifluoronethyl-3, 4-di hydro-/Hisoqui nolin-2-yl)-phenyl]-3, 3-

di net hyl byoanamiodise[ 0476] St ep A: N- (4- Br ono- 2- chl or o- ph@a¥IUs2011/022345

3, 3-di net hyl but anam de: [ 0477] 3, 3- Di net hyl but anoyl chloride (717 ng, 0.74
m., 5.32 mol) was added to a sol uti od of 4-Bromp- 2- chl or o- phenyl am ne (1.0
g, 4.84 mmol) in acetonitrile (10 nL). The reaction mxture was stirred at

roomtenperatu over ni V\ater was m xture a
et riBEs v e dot e Ty srdieR v BB sreiS it tva. o4
9: 12%Mip8lLiAd as 4 QATBL S er, 53%?]

N-[ 2- Chl oro-4- (6-trifl uoronet hyl- 3, 4-di hydro-/ Hi soqui nol i n-2-y1) - pheny1-
3, 3-di et hyl but anani de: [ 0479] Bi s(di benzyli di neacet one) pal | adi um (2 ny,

0. 003594k ) FhANNIR' (DN 89 eds0hek M HphosHRARYAH hi2gHelsy 6 HR-4/ 13 (SdQHéIh@P &i ne

gﬁd?)s ir Pgé%zo?HTS?Jr@ q\l,\lfeg @ﬂ&?ﬂﬂagagﬁy 2&5&6@;5@&%};{8@% ﬁﬁ’t%@r &2‘5 ?ﬁ?}gn)

1.75 rgogl (s, 1@yt ri fluoromet hyl-1, 2, 3, 4-tetrahydroi soqui nol i ne hydrochl ori de
salt (154 ng, 0.65 mml) and N-(4-brono-2-chloro)-3, 3-di net hyl but anam de
(200 ng, 0.66 mmol) were then added and the reaction m xture was stirred at
90 C averni ght The reaction m xture was then cooled to roomtenperature,
concerdt¥ e 12 ang purified by thin layer chronatography

(di chl ororrethane nmet hanol 5% to afford the title conpound as a solid. WO
2011/ 6P 0 03 (s,
vy {%ﬂ?( QL %ﬂ%}é g?(??lﬁ%rﬁ%iﬁﬁﬁlwﬁ\wag&wﬁhd@ g‘kgiglu'}{meﬁ?{i 28 (8
2H) , Ei)h@ﬁyl(]-ch dimethylb@tdmmideH), 7.08 (d, J= 4 Hz, , 7.35 (dd J= 4, 8
Hz,lH) 7.48 (dd, J= 4, 8 Hz, 1H) 7.56 (m 2H), 919(s,1H). Exanpl e

[0481][%2114 ( 75%eP Y &:L5emo-drahlos -
nyl]-3, 3- dinmet hyl but anani de [0482] Ste
N- (4-Bronp-2-trifluoronethyl - nyl 3 BC(pll met hy1- but anam de:

'-yl)-2-trifl uor onet hyl - phe

© OO
.)?Ilh

\f‘ NH,
CF,

[0422] N-bromosuccinimide (910 mg, 5.1 mmol) was added to a solution of 2-chloro-6-
(trifluoromethyl)aniline (1.0 g, 5.1 mmol) in acetonitrile (10 mL) and acetic acid (3 mL) at room
temperature. 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.

[0423] Step B: N-(4-bromo-2-chloro-6-trifluoromethyl) phenyl-3.3-dimethylbutanamide:

Br

Ol
’\,;

. ,;fmm,

H

EFg

[0424] 3,3-Dimethylbutanoyl 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 temperature overnight. Water was added to the mixture and



[ 0483] 3, 3- Di net hyl but anoyl chloride (617 ng, 0.64 nL, 4.6 mml) was added
to a solution of 4-Brozno-2-trifluoronethyl-phenylamne (1.0 g, 4.16 mol)
in acet orwOnr01109¢mBO nl). The reaction m xture was stirr ®dITAIS20100M345
tenperature overnight. Water was added to the m xture and the precipitate
formed collected to give the title codpound as a powder (1.1 g, 79%yi el d).
[0484] Step B: 1-1\1-

4-(7-Fl uoro- 3, 4-dj hydro-/Hisoqui nal in-2-y1)-2-trifl uorongt hhyl-

oy 105 A N G B e (BT G st oo i HESE BEbne) pal 1 adi um
(2 ny @o@ceﬁgﬁéﬂm’@ﬂﬁka@d}%f lurfh eehaRexaphy i(il 00% DCN(I)) afforded the title compound
phosphanyl - bi phenyl - 2-yTI) -di net hyl amne (3.3 ng, 0.0084 mmol) were added
to drysegovwdere(1(2002, 0 %pwvegetic wve kieps.gon) and stirred for 15 m nutes under
argon. Potassiumtert-butoxide (197 ng, 1.75 mol),

7-Flu , 2, -tetr i i naly na.. hydr or i | 122 ng, 0.65
ol )?gﬁzﬁl\l-(it-eér(%‘%' Bl o E X -'?' i “5“1’?}@—.1?%%95% (200 ny,

0. 59 n#fbdromethel-ph¥ay2I01,3/d094h8hREhadERO11/ 022345 84 t hen added and the
reaction mxture was stirred at 90 C overnight. The reaction m xture was
then cooled to roomtenperature, concentrated and purified by thin |ayer

chromat ogr aphy (di chl oronet hene .46Q% to afford the title conpound as a
solid. [0486]11-1 NWR (DWVSG d6,}} 400 MHz) 6 1.02 (s, 911), 2.18 (s, 2H),

2.90(t, J 8 Hz, 2H), 3.6Q.{t5. iz , -;CMD46 s, 2H), 7.0 (m 1H, 7.23
(m 5H), 9.17(s, 1H). Exanple 23 &j( ‘Lf

[0487] 3, 3-Di nmet hyl - N-12-tri f | uor onmet his &= 7—*”—*1}- “wor onet hyl - 3, 4-di hydr o- 1H
- isoqui nolin2-yl)-phenyl]-butanam de [D488)Step A

N- (4- Bronmo- 2-tri fl uoronet hyl - phenyl ) - 3, @i met hyl but anani de:

[0426] Bis(dibenzylidineacetone)palladium (2 mg, 0.0035mmo1) 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), 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.

[0427]  'H NMR (DMSO-ds, 500 MHz) § 1.02 (s, 9H), 2.17 (s, 2H), 2.89 (t, J = 5.1 Hz, 2H),
3.61 (t,J=5.7 Hz, 2H), 4.49 (s, 2H), 7.03 (dd, J = 8.6, 2,3 Hz, 1 H), 7.12 (m, 2H), 7.16 (d, J
= 2.2 Hz, 1H), 7.23 (m, 1H), 7.33 (d, J= 2.6, 1H), 9.30 (s, 1H).



6F3 [ 0489] 3, 3-Di net hyl but anoyl chloride (617 ng, 0.64 nL, 4.6 nmmol) was
added to a solution of 4-Bronp-2-trifluoronethyl-phenylamne (1.0 g, 4.16
nmol ) i n woeboivsrssl e (10 nl). The reaction nm xture wasPETIUS2@A/02A134F oom
tenperature overnight. Water was added to the m xture and the precipitate
formed collected to give the title codpound as a powder (1.1 g, 79%yi el d).
[ 0490] Step B:

3,3-Dinmethyl-N-2-trifluoromethyl-4-(7-trifluorornethyl-3, 4-di hydro-/H

i soquihol ilﬂh?[-yl) - phenyl ] but anam de: WO 2011/ 094186PCT/ US2011/ 022345 85
mL purﬁg‘@é“ # argon) and stirred for 15 m nutes under argon. Potassium
tert-butoxide (197 ng, 1.75 mol),

7- tri Toaos)oneNbmd7 IF1doro-34L dhy @oy LGS p@ilneR yne2, byidneaii-phesid]-sal t (154
mg, 0.65 mmol ) and N-(4-brono-2-trifluoromethyl)-3,3-di nethyl butanam de
(200 rhmethybbutapamidger e t hen added and the reaction mixture was stirred at
90 C overnight. The reaction m xture was then cooled to room tenperature,
conce ed UR(_fql i: hr Lchl or onet hane
100% T?%ﬁiffoﬁgtﬁef\]‘ 4 f%n@lzkmdﬁﬁ !hg herf lfﬁﬁfr Qh R taﬁa‘cﬂl Q DVEO- d6. 400
MHz) 6 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 (; 3H), 7.44 (d, J= 4 Hz, 1 H), 7.52 (d, J= 4
Hz, 1H), 7.67 (s, 1 H, 9.18 FS» 14" Eyanple 24 [0493] N-

14- ( 6- Met hoxy- 3, 4-di hydro-/ Hi sotdui nol i nﬂ\Z-ykZ, 6- di net hyl - pheny1] - 3, 3-

di net hyl but anani de [ 0494] Step AN My e

(4- Brono- 2, 6-di met hy1- phenyl- 3, 3- di met Hy 1- but anam de:

[0430] 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 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).

[0431] Step B: N-[4-(7-Fluoro-3.4-dihydro-/H-isoquinolin-2-y1)-2.6-dimethyl-phenyl-3.3-

dimethy1-butanamide:

N

—

L P
g et oM “’g‘f%{f Qo

[0432] 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 ter#-butoxide (1.9 g,
16,25 mmol), 7-flouro-1,2,3,4-tetrahydro-isocquinoline 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%).



[ 0495] 3, 3- Di net hyl but anoyl chloride (3.37 g, 3.5 nL, 25 mml) and
triethylamne (2.53g, 3.5 nL, 25 mmol) were added to a sol ution of

4- Br ono- 2W6-2divmwstsgl - phenyl ami ne (5.0 g, 25 mml) in aceConiseetiioe23¢30 ni) .
The reaction mxture was stirred at roon1tenperature for 4 hours. Water was
added to the m xture and the preC|p|téte formed collected to give the title
conpound as a powder (7.46 g, 100%vyield). WD 2011/094186PCT/ US2011/022345

o dr ndVR. epﬂéh@}/ﬁ @Néa %@Bﬁﬁﬁa%ﬁé&% 4B LB e YA -
| Q4TI i cisbenayld. dineasel ang)pal | askyym 03e ik, 9oRABIAIT (AN, 72

(2' -dicyclohexyl ‘phenyl -2-y1) -di met hyl arii né 6.'0084
mol ) ey, 8.%addet)t o dry toI uene (10 nlL purged with argon) and stirred for
15 m nutes under argon. Potassiumtert-butoxide (197 ng, 1.75 mmol),

6- met rtg‘ﬁ%“ﬂifi 3,4-tetrahydroi soqui noline hydrochloride salt (134 ng, 0.67
nmol ) ﬁ br ono- 2, 6- di met hyphenyl) - 3, 3- di net hyl but anam de (200 ng,
0.67 nmol) were then. added and the reaction mixture was stirred at 80 C
over ni[gfi4] ThR-ReEklbl -6 flio#6-3,4vahydR6T HCRO4 €ifloliR-2-aP-6h &K Fyhah I 3, 3-
concentrated, filtered through a pad of silica gel, and recrystallized from
t ol uerimethylpytapamidee title conpound as a solid. [0498] 1H NVR ( DVB4-d6, 400
MHz) 61.05 (s, 9H), 2.10(s, 6H), 2.14(s, 2H), 2.87 (t, J= 8 Hz, 2H), 3.48
(7t ’14‘] m%STzl-i) @@184 3N7(,% éﬁmnéfbchloflo 8%&&71 gff@ﬂyl@ﬁ@in{eﬁwl%anaﬁngeg (m 2H),
[0499]N-12 -Ditnethyl-4- (7 trlfl uororrethyl 3, 4-di hydro-/Hisoqunolin-2-yl)
-phenyl | - 3, 3- dinet hyl butgﬂamd@ Ste

N- (4- Brono- 2, 6-di met hy1- pheny1~3 d| n&thyl but anam de:

[ 0500] 3, 3-Di rret hyl but anoyl chl er %3 5 n, 25 mmvol) and
triethylamne (2.53 g, 3.5 i, mTNI) re addedtoasolutlon of

4- br ono- 2, 6- di met hyl - phenyl ani nei (5. B g, 25 mmol) in acetonitrile (30 ni).
The reaction m xture was stirred at roomtenperature for 4 hours. Water

[0436] 3,3-Dimethylbutanoyl chloride (3.37 g, 3.5 mL, 25 mmol) and triethylamine (2.53g,
3.5 mL, 25 rnmol) were added to a solution of 4-Bromo-2-chloro-6-methylphenylamine (5.0 g,
25 rnmol) 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).

[0437] Step B: N-[2-Chloro-4-(6-fluoro-3.4-dihydro-/ H-isoquinolin-2-y1)-6-methylphenyl]-

3.3-dimethylbutanamide:

ij o |
-
Cl

[0438] Bis(dibenzylidineacetone)palladium (2 mg, 0.0035mmo1) 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 (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



WO 2011/ 094186PCT/ US2011/ 022345 87 was added to the m xture, and the
precipitate that formed was collected to give the title conpound as a

powder ( WO&011/09436% yi el d) . [0501]Step B: PCT/US2011/022345
N 2, 6-Di met hy1-4-(7-trifluoromethyl-3,4-di hydro-/Hisoquinolin-2-yl)-
phenyl ] - 3, 3-di net hyl - but anami de: @@02]Bls(d|benzylld|neacetone)palladlum

(390 ng, 0.68 nnDI) and (2" - dicyclohexyl

hosphany] - bi phen -di net.h 800 ded to
oD B i B ot TS B Rl i s om s s i der
ar gon.coblell @@ﬁioﬁf‘ieh‘%’éﬁaﬁﬁ@t&ﬁbgﬁraﬁﬂl ahd pﬁlﬂﬁé@ b§ tHIR 'Pely):r chromato ﬁraph
7-trifluoronethyl 3, 4-tetrahydro-i soqui nol i né hydroch oride salt (4.82

g, 20(@whhnhmﬁhﬂ@InmbﬂxBﬁ&ﬁﬁOZﬂﬁmdhﬁﬁﬂhy¢mQMEﬁyﬁﬁse @- di net hyl - but anani de
(5 g, 16.8 mmol) were then added and the reaction m xture was stirred at 80

C over,

it ol oubR ARRBMSGl M3 1 0BT AS0a R G S IEHE BB A LTy ¢ e
ti tlemmemdzﬂz BB Ist 6(152924{)94 38@%21{)[@59%114)46% (W@%@,zmoﬁsl\ﬁz)
6 1.06 (s, (t,
J= 4@;129)91!4(&44% 673(5 2H), 7.40 (d, J= 8 Hz, 1H), 7.51 (d, J
=8 Hz, 1 H, 7.62 (s, 1H), 8.87 (s, 1 H. W

2011/ 094186PCT/ US2011/ 022345 88 Exanpl e 26

[

0504@N%hﬁ)ég 54-Di hydro-/Hisoqui nal i n-2-y1)-2- met hoxy- 6- et hyl - pheny1] - 3, 3
ut anam de [0505] Step A: 4-Dbronp-2-net hoxy- 6-nmet hyl -ani |l i ne:

[ 0506] To an ice-water cool ed solution of 2-nethoxy-6-nethylaniline (10 g,
72. 9 9#10] i nN-[2-Chloro-4-(7-fluoro-3,4-dihydro-1H-isoquinolin-2-y1)-6-methylphenyl]-3,3-

dimethylbutanamide

[0441] Step A: N-(4-Bromo-2-chloro-6-methyl-phenyl-3.3-dimethy1-butanamide:

[0442] 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).

[0443] Step B: N-[2-Chloro-4-(7-fluoro-3.4-dihydo-/H-isoquinolin-2-y1)-6- methylphenyl]-

3.3-dimethylbutanamide:

',e;v\«\, e ‘\_\‘

“'F}M\.—-f N N “‘w“ ‘K‘w ﬁ E
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e
\ PN

¢



30 nL of nmethanol and 10 nL of acetic acid was added dropw se brom ne (3.75
m., 72.9 nmmol ). The reaction m xture was allowed to stand for overnight.
The sol vewo 20a90988a0ved under reduced pressure and the PETIUSQE 1022345
suspended in 60 nL of IN NaOH and extracted with ethyl acetate and dried
over sodium sul fate and evapor at ed t36dryness to give reddi sh crude
product, which was recrystallized fromhexane to give pure product (14.3 g,

91 9. 07] Step. B: 4-B - 2- et hoxy.- 6- 1- - 3, 3- di met hyl
bt g B? ") BloEBuii iR Rabe 1 B s P 2R R O 1 ne
(2.2 Q)hoiﬁﬂafﬁﬂmipl?églgl-%{yi)lﬁ&i%k%rﬂiﬁe gsl.s g 0.0b84 MRS wiche ARIBY & @YSoluene (10

di chl or onet hane was added dropw se tertbutylacetyl chloride (1.6g,
12nmolny Lygurgedsvitly argey aad stivedrfard Apeinates neder Trgony Retassiuonzen-ttoxide (k9 m8g.i rred

for 3 t t .than th ' i di | i th
ai oni or oeiieha BRE- SRR foiatERo Lo GRREL R M B B B8 Bttt
sul f aFP&é@-Bﬂ)nﬂ)‘@-}@ﬁIo@é-@@nétﬁ{ﬂfehﬁﬁS%-tliﬁi&lﬁylbﬁdﬂ%ﬁde @00S8E 0863 mhheNest tiea Was
purified by silica _gel colum (1SCO hexane/ Et 0Ac, 0-40% 40 rnin) to give
a whi taddedandghg magion mpdegp was wigrehat POGorveepeht/ Usyradionapizase g9s thgg09] St ep

C. N44-3 4-D T inolin-2-y1). - 6- - 1] -3, 3-
ai ot R etE e it 2 S8 AR Al B A e B BT S o
15 m ridichloord@harie:mdtharot 5B)ay efférdhke titldhédmpound as a solid.

(4- br ono- 2- met hoxy- 6- net hyl - phenyl ) - 3, 3- di net hyl - but anam de (188nyg,

0.6 1 d 2, 3. 4-tetrahydroi i nol i 96 0.72 | dded,
STy Rl S SR BB ol S0 B B T Rt

aceto ladi 17_Qg,1.0. -

i cyoT ohatyndei (o, 23 (R E Ry PN &1 DHAGT S A0 (B bETibfT: e
r eact ildm), 7\oen,vald), 9l (edl Hnd reacted in m crowave at 100 C for 2 hours. The
reaction mxture was purified by silica gel colum (ISCO hexane/ Et OAc,
0-40% 40 mn) to give pure conpound as a white solid. [0511]11-1-NMWR

( DVBO- 6 409&+&): 68.64 (brs, 1H, exchangeable with D20), 7.20 (m 4H),

6. 48 (FCAMREI0s 23 (5. 1H), 4.37 (s, 2H), 3.73 (s, 3H), 3.52 (t, J= 6.0H,
2H), 2.92 (t, J = 6.0Hz, 2H), 2.13 (s, 2H), 2.08 (S, 3H), 1.04 (s, 9H . M=
367 (Idd6] ExmnplEhld¥o-6-methyl-4-(6-trifluoromethyl-3,4-dihydro-1H-isoquinolin-2-yl)-

[ 0512] N- 12- Ch| or o- 4- 3,4-dLKydro-/F+isoquinoIin-2-y1)-6-tr|fluaronethoxy-ph
eny 1] Phengll-3-dimethylbytanamtige de [ 0513] Step A

N- (4- Brono- 2-chl oro-6-trifl uoronet hoxy-phenyl-3, 3-di net hyl- butanam de:

[0447] Step A: N-(4-Bromo-2-chloro-6-methy1-phenyl-3.3-dimethy1-butanamide:

Ei‘xx T GF
e 0y

N R i -
-E f‘:«E\\ Jgri\‘ ,,.k‘f
"»,\.'-‘;@" “ N S f ' n,
N 3
St

[0448] 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-methylphenylamine
(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).



WO 2011/ 094186PCT/ US2011/ 022345 90 [0514] To a sol ution of

4- bronp-2-chloro-6-trifl uoronmethoxy-aniline (2.9 g, 10 mvol) and

triethyl awDre1fi4B6g, 15 mmol ) in anhydrous di chl or onet RemaSE&EA/02A3%5 was
added dropwi se tertbutylacetyl chloride (1.6 g, 12 mmol) with stirring at
roomtenperature. The reaction mxtur’d was stirred for 3 hours at room
tenperature, than the reaction mxture was diluted wth dichloronethane and

g?iggigm%ﬁder BJ&

; omge d [ 2 Q)
coIuangbﬁggl;hg@ﬁﬁ@hﬁbgﬁﬁmngb4096 40 nln) to glve a mhlte SO|Id (3 6 g,
93% . TOL5I5]Step BE N [2-Chloro-4-(3 ,4-dihydro- /Hiso quino lin-2

-y1l-6-trifluoromethoxy- phenyl] -3,3-dinethy|butananide:

[ 0516] Synt hesi zed accordi ng to exanple 26: 11-1-NWR (DVSO d6, 400MHz): 6
9.28 (brs, 1H, exchangdafl.g.. «QiO) 7.20 (n1 4H), 7.10 (s, | H, 6.89

(s, 1 H, 4.45 (s, 2H), 3.57 (F . OHz, 2.92 (t, J = 6.0Hz, 2H),
2.18 (s, 2H), 1.04 (s, 9H .= hd ) anple 28

[ 0517] N- 14- ( 3, 4- Di hydr o- /FFISOQUIHO|IH- ~y1)*2 6¢Q|nethoxy phenyl] -3, 3-di ne
t hyl - butanam de [0518] Step A 5- Bronnf' nefhoxv 2-ni tro-benzene: WO
2011/ 094186PCT/ US2011/ 022345 91 [0519{% Bwpnn 3, 5- di met hoxybenzene (10.9 g,
50 nmol ) was dissolved in 100 niL of

[0450] 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 (197 mg,
1.75 mmol), 6-trifluoromethyl-1,2,3,4-tetrahydroisoquinoline hydrochloride salt (154 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, concentrated and purified by thin layer

chromatography (dichloromethane:methanol 5%) to afford the title compound as a solid.

[0451] 'HNMR (DMSO-ds, 400 MHz) 6 1.08 (s, 9H), 2.17(s, 3H), 2.21 (s, 2H), 3.0 (t, J=
5.25 Hz, 2H), 3.6 (, J= 5.6 Hz, 2H), 4.5 (s, 2H), 6.9 (s, 1 H), 6.95 (s, 1 H), 7.3 (m, 1 H), 7.5 (m,
2H), 9.13 (s, 1 H).

Example 17

[0452] N-[2-Chloro-4-(6-chloro-3,4-dihydro-7 H-isoquinolin-2-yl)-6-methyl-phenyl]-3,3-
dimethylbutanamide

[0453] Step A: N-(4-Bromo-2-chloro-6-methy1-pheny1-3.3-dimethylbutanamide:

Bre_omy, ﬁ!




acetic anhydride and cooled to O C. A cool ed solution of 70% HNG3 (6.4 ni,
100 mmol ) in 20 nmL of acetic anhydride was added dropw se and the resulting
m xture Wa© 28t1/a98d for 1 hour at OC and for 3 hours at PCOAISROIGOREAAL Ur e.
The reaction m xture was poured into ice-water with strong stirring and the
yellow solid was filtered and washed Mith water. The solid as a mxture of
two i sonmers was separated by silica gel colum (1SCO, hexane/ Et 0Ac, 0-30%

40 b 9 YS d R S e S . SIS f gRetone, =
[ 0520]2k8p B na, 55 %Hao wardi el ﬂp%yolan&ﬂbMBMﬁa-ermom% fhdth ?ﬂl -pHeyfaine

[0521]5 Brono- 1, hoxy- 2-ni tro-benzene (2.6 g, was " di ssol ved
i n 200501g, 8f nmlhm@btoandleA@O mL)thwemommgct@dd@@ sturreql htdweml thpporatirg of Fe

Do et oy By Bl TR T S PR Fs e Bhec el ncdPPeied Bl el

Wi th mem@amghwé@mwddkynggeuma§yemgporated under reduce pressure to give
t he crude product, which was used for next step without further
purification.
|\L(4-é%§156-2% o} On A ke soquinelin-2rarl )-6ppsthyd-phemy
[ 0523310430 & g the crude 5 bronD 1, 3 dlneth xy 2 am no- benzene from
above ?%YQQ%THE (1.5 g, 15 mmol) in anhydrous dichl oronet hane (50
m.) was added dropw se tertbutyl acetyl chloride (1.6 g, 12 mml) wth
stirring at roon1tenper3§ure The_reaction mxture WO
2011/ 094186PCT/ US2011/ 0 345’ wasy stirred for 3 hours at room
tenperature. Then the reactLon%nlxgyre was diluted with dichloronethane,
washed with water, dried over-an “'s“epdlunlsu fate and evaporated to
dryness under reduced pressure. The rigsi due was ified by silica gel
colum (I SCO, hexane/ Et 0Ac, 0-40% 40 - n);ugﬁg white solid (3.0 g,
919 . 1H NWVR (DMSO d6, 400MHz): 6 8. 69cﬁbr§4 1H, exchangeable wi th D20),
6.87(s, 2H), 3.73 (s, 6H), 2.11 (s, 2H7 1.02 (s, 9H). [0524] Step D:
N-[4- (3, 4-D hydro-/Hisoquinolin-2-yl)-2, 6-di net hoxy- phenyl-3, 3-

[0456] Bis(dibenzylidineacetone)palladium (2 mg, 0.0035mmol) and (2'-dicyclohexyl

phosphanyl-biphenyl-2-yl)-di.methylamine (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), 6-chloro-1,2,3,4-tetrahydroisoquinoline hydrochloride salt (133 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, concentrated, and purified by thin layer

chromatography (dichloromethane:methanol 5%) to afford the title compound as a solid.

[0457]  'H NMR (DMS4-dy, 400 MHz) 5 1.06 (s, 9H), 2.14 (s, 3H), 2.18 (s, 2H), 2.9 (t, 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, 3H), 9.1 (s, 1
H).



di et hyl - but anam de: [ 0525] Tol uene (6 nmL) was degassed with nitrogen
for 15 mn in a 10 nL of m crowave tube, then N-(4-brono-2, 6-di net hoxy
phenyl ) - 3yB-2diw@stsyl but anam de (200 ng, 0.6 mol) and PCT/US2011/022345

1, 2, 3, 4-tetrahydroi soqui nol i ne (96 n%@DO 72 mol ) was added, followed by
potaSS|un1tertbutOX|de (101 ny, bls(dlbenzylldene
acetone)pal l adium (17 ng, 0.03 nnnl) and 2-

di cycl ohexyphosphi no- 2- (N, N- di net hyl am no) bi phenyl (24 ng, 0.06 mmol). The
react%%% t b? was seal ed and reacted in mcrowave at 100 C for 2 hours. The
reacti ﬁre was purified by silica gel colum (ISCO hexane/ Et OAc,
0-40% 40 mn) to give pure conpound as a white solid. 1H NVR (DMSO d6,
400M‘|2[0)458@ 8. Nﬁ[z((bmsro-wﬁ fRoeb3ngaldeo mtaoqniﬂblm-& ﬁslpheinylflbbs 6.25 (s,
2H) , 1 (s, 2H), 72 (s, 6H), 3.55 (t, J = (t, J=

6. OHz dllzpshylwteval(lsde 2H), 1,03 (s, 9H). Ms: 383 (M+1) V\D
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0526 47, & Qed e s i ore 4ngi Bkt | soaui nol i n-2-y1)

y p A
N- (4- Brono- 2, 6- di net hyl - pheny1- 3, 3-di net hy1- but yr am de:
[0528]3,3-dinethylbutanoyl choride (3.37 g, 3.5 nL, 25 mmol ) and
triethylamne (2.53g, 3.5 n, 2 | 0] ) re added to a sol ution of
4- Br ono- 2, 6- di met hyl - phenylanlnekggg - fnﬁpl) in acetonitrile (30 ni).
The reaction mxture was stirred af %§n1tenperature for 4 hours. Water was
added to the m xture and the preci{pitate forned collected to give the title
conpound as a powder (7.46 g, 10096y|eld) [ 0529] Step B:

N-1-2,6-Di met hyl-4-(6-trifluoroneth d|h dro-/ Hisoqui nolin-2-yl)-
pheny ;[(1463)] 3- d3- ﬁg@mhy@m‘[mﬂﬁ,]@{@ﬂde (:’/%@ mg, 0.74 m , 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).

[0461] Step B: N-[2-Chloro-4-(6-flouro-3.4-dihydro-/H-isoquinolin-2-y1)-pheny1-3.3-

dimethylbutanamide:

[0462]  'H NMR (DMSO-ds, 400 MHz) § 1.04 (s, 9H), 2.19 (s, 2H), 2.93 (t, J = 8 Hz, 2H),
3.54 (t, J= 8 Hz, 2H), 4.37 (s, 2H), 6.96 (dd, J = 4, 12 Hz, 1H), 7.04 (m, 3H), 7.27 (m, 1 H),
7.34(d,J=8 Hz, 1H), 9.17 (s, 1H).



[ 0530] Bi s(di benzyl i di neacet one) pal | adi um (390 ng, 0.68 nmmol) and (2'-

di cycl ohexyl phosphanyl - bi phenyl-2-y1)-di net hyl am ne (800 ng, 2.0 mmol) were
added t o woyotigldesae (150 nlL purged with argon) and sti PCEWUSR@n/0134M nut es
under argon. Potassiumtertbutoxide (82) 75 ny, 42.3 mol),
6-Trifluoronmethyl-1, 2, 3, 4-tetrahydroi®Soqui nol i ne hydrochl oride salt (4.82
g, 20.3 mmol) and N-(4-Brono-2, 6-di net hyl - phenyl) -3, 3-di net hyl - but yram de
(5 g, 16.8 mmol) were then added and the reaction m xture was stirred at 80
C over If‘ﬂ?r]t The reaction mxture was then cooled to roomtenperature and
recry&xg %é%l fromtoluene to afford the title conpound as a solid. (5.55
g, 7999. WD 2011/094186PCT/ US2011/ 022345 94 [0531]i H NVR (DVSO- d6, 500
MHz)  G04€33 (SN-[9Hs, F1doR3 dsdihfdbor 1 A-iddaubrfolin2ty])-ZnfShyliphedyl] 3,9 Hz, 2H),
3.52 ?t,&;\?—GO[%Hdzls 2H) , 40§5c2i?,~:0 2H)§&16 71?)5” 2H) , }(p45 {d J 80, 1
H), 7.dimethylbytppamgleg7 (s 1 H). [0532] Step C

N-1-2, 6-Di rrethyl 4-(6-trifl uororrethyl 3, 4-di hydro-/Hisoqui nolin-2-yl-
pheny tfy 1 1 T gn of

N 2, 61[%}63" %@‘? e 4| y - i 533§ h M_o—wnol in-2-

y1) - phenyl ] - 3 3-di et hyl - but yram de (200 ng, 0.48 mmol ) in dichloroethane
(10 m.) was added Lawesson' streagent (193 ng, 0.48 mmmol) and the reaction
m xture was stirred at reflux f ? 20). Thy mixture was then cooled to room
tenperature and concentrate. Pury f,wa m\pyifér eparative thin |ayer

chr omat ogr aphy (di chl or onet hane 160% fforded the desired conpound as a
solid. [0534]iflINVR (DVSO d6, 400 'MHz) 6 1.12 (s, 9H), 2.11 (s, 6H), 2.73
(s, 2H, 30(t J= 5.0 Hz, 2H) 3.57 (t, J-40Hz 2H) 446(s 2H)
6.75 (s .4.7e§d J =38 HZ 10. 7 (s, : npl e 29
12, 6- 4@{ hy13»3r Digy h}ilbutwéﬁlﬂpﬁgfq 734411&1.0@50% ?M@@dmaﬁéﬂ‘il‘?ﬁi—tQﬁ;ﬁﬂuﬂﬁﬁenylP

car bargeg @6 £HUY1 SRR & itrile (10 h

(3 Br ot 305t AR L LR L DTl ip aejonirle (1 mL). Thgreagijon

2011/ 0R4BERET étUSQﬂal 3:05@2 23¥Terature overnight. Water was added to the mixture and the
precipitate formed collected to give the title compound as a powder (830 mg, 56% yield).

[0466] Step B: N-[4-(6-Fluoro-3.4-dihydro-/H-isoquinolin-2-y1)-2-methyl-pheny1-3.3-

dimethylbutanamide:

[0467] The synthesis of this compound was performed as described in example 4, step C.

F\ = \gf"\

"J‘“’m Sk

},

[0468]  1H NMR (DMSO-d,, 400 MHz) & 1.04 (s, 9H), 2.14 (s, 3H), 2.16 (s, 2H), 2.91 (t, J =
8 Hz, 2H), 3.48 (t, J = 8 Hz, 2H), 4.31 (s, 2H), 6.8 (dd, J =4, 12 Hz, 1H), 6.85 (s, 1H), 7.0 (m,
2H), 7.09 (d, J= 8 Hz, 1 H), 7.3 (m, 1 H), 8.98 (s, 1 H).



95 [0536] Et hyl chl oroformate (0.55g, 0.48 nL, 5 mol) was added to a

sol ution of 4-brono- 2, 6-dinethyl-phenylamne (1.0 g, 5 nmol) in

acet oni t rwDeo(1204¥86) . The reaction m xture was stirred RCTrusko%0253¢F 16
hours. Water was added to the m xture and the precipitate forned coll ected
to give the title compound as a powde (1.32 g, 97%yvyield). [0537]Step B:
[2,6-Di nmethyl-4-6-trifluoronethyl-3, 4-di hydro-/Hisoquinolin-2-yl-
phenyl | -carbam c acid ethyl ester: OH
[0538&gh§&aigﬁnzylidineacetone)palladiun1(17 ng, 0.03 mmol) and (2'-

di cycl osphanyl - bi phenyl-2-y1)-di net hyl am ne (35 ng, 0.09 mmol) were
added to dry toluene (5 nL purged with argon) and stirred for 15 m nutes
under [e4axn. quqsarlumd—satdiuy@oLHe-lioh@%mn»z-};l)élﬁtm@dr)omethylphenyl] -3,3-
6-Trifl uoronet hyl-1, 2, 3, 4-tetrahydroi soqui noli ne hydrochl oride salt (176
ny, OdﬂmeﬂﬁﬂPP“HW@n¥h-BronD 2, 6- di et hyl pheny1) - carbanic acid ethyl ester
(200 ng 0.74 mmol) were then added and the reaction mxture was stirred at
80 C quefgi OMeepTien @@%&gth ulAideeper at ur e
filte ed hrougR p Yy P ayer

chr omat ogr aphy (DCM 1009@ to give the desired conpound as a solid. [0539] 1H
NVR (DMSO- d6, 400 MHz) 6 1. &3 ti,,\ J= 7.2 Hz, 3H, 2.12 (s, 6H), 3.0 (t, J=
6.4 Hz, 2H), 3.52 (t, J = 6.3 f Q 08{(g, J = 13.6, 8.3 Hz, 2H), 4.42
(s, 2H) 6.73 (s, 2H), 7.46 (d, ! —gawé,guﬂ AJ154 (m 2H), 8.32 (s, 1H).

Bi ol ogi cal Results [0540] Conpound} of Nt hi"§ i nVention formula were eval uat ed
for activity toward potaSS|un1chamm@I§ in a cell-based Rb+ efflux assay
This cellular bioassay is believed to faithfully represent the M current
channel activities identified with KCNQ/3 heteronultiners The nost active
conmpoyp of i ntlon v i he. s i an whi ch
repreient gglﬁ?lﬁﬁg lm?nﬁroéﬁg QH%@?L h |ga%p 39 id%wgﬁdﬁat?y

anti S@f!%t@nﬁﬁl-tﬂlﬂhtdfom@th I- mn\gx@m@e\/al Vatets mnol ViR acetonitrile (10 mL). The
2011/094186PCT/U82011/022345 96 a nouse nmaxi mal el ectroshock sejzure (MES)
nodel eagHAN AELMEY B2 Lirtedas 1o enpnstadvigionedighi offpier Pas addsd tadisrBedyrirtd ve

ot or thé%bﬂbﬁ?t@tfo%qeclollected to give the title compound as a powder (1.1 g, 79% yield).

[0472] Step B: N-[4-(6-Fluoro-3.4-dihydro-/H-isoquinolin-2-y1-2-trifluoromethy1-pheny1-

3.3-dimethylbutanamide:

[0473] The synthesis of this compound was performed as described in example 4, step C.

wa \[
\w “\ff"““ 3

Q1
(A Ak

GF@ H

b

[0474]  'H NMR (DMSO-d,, 400 MHz)  1.02 (s, 9H), 2.18 (s, 2H), 2.94 (t, J =8 Hz, 2H),
3.59 (1, J = 8 Hz, 2H), 4.43 (s, 2H), 7.0 (m, 2H), 7.17 (m, 3H), 7.3 (m, 1 H), 9.18 (s, 1 H).



Met hods: Rubidium Efflux Test [0541]PC-12 cells were grown at 37 C and 5 %
C®2 in DVEM F12 Medi um (Dul becco's Modified Eagle Mediumwi th Nutrient M x
F-12, avawbabligsirsom | nvi trogen of Carl sbad, CA), suppl ecErised 162135 10 %
horse serum 5% fetal bovine serum 2 mMglutamne, 100 Um penicillin
and 100 U mM streptomycin. They weregélated in poly-D-1ysine-coated 96-well
cell culture mcroplates at a density of 40,000 cells/well and
differentiated with 100 ng/m NG--7s for 2-5 days. For the assay, the
nediugamasla irated, and the cells were washed once with 0.2 ml in wash
buffe HEPES, pH 7.4, 150 nM NaCl, 1 nM MyCl2, 0.8 nM NaH2PO4, 2 nM
CaCl2). The cells were then |oaded with 0.2 m Rb+ | oadi ng buffer (wash

buf f eoptxxs 5SN42rOMoRGLG- trifhivvbalett523¢)-divydré-1ELiRa4 it oBh-23y)-Phéwyl]-3,3D.
Attached cells were quickly washed three tinmes with buffer (same as Rb+

| oadi fdmethilaptangipidecont ai ning 5.4 nM KCL i nstead of RbCl) to renpve
extracellular Rb+. Immediately followi ng the wash, 0.2 m of depol ari zation
buf f er, {ﬂﬁsh §&®§§er4_ SN KCo-Dhen¥int B 308 n)k InafffPounds was added to
t he cé? s'to acti am | S. After incubation
for 10 mn at roomtenperature, the supernatant was carefully renoved and
collected. Cells were |ysed rthe addition of 0.2 m of lysis buffer
(depol ari zation buffer plus 1 tﬁ‘%@tor{jX—lQO) and the cell |ysates were
al so collected. If collected sa ‘Ig§§me@gynoefinnediately anal yzed for Rb+
contents by atom c absorption spe opy-Ts bel ow), they were stored at

‘T 03¢0
4 C without any negative effects on. ddibsequent Rb+ anal ysis. [0542] The
concentrations of Rb+ in the supernatants (Rb+sup) and the cell |ysates
(Rb+Lys) were quantified using an | CRB000 flanme atom c absorption

spectr, er or i oned. Inc.. cou .. B. under i,tions defined
by t héemuf a%?ﬁélg}eﬁl@%lﬁ%qo& C@SBQF @ainﬁg@gﬁunr%g’ %% &' nﬂfg ggﬁ%@%dga omatically
f rom rbkioh bf £Bremat2ech]éry-phichylbm@r (MOtd) 434 refuB lin ¥ekdniteilofl 0ORa). Faepl e

anal ysis buffer and injection into an air - acetylene flanme. The anount of
Rb+ | ACACHAN SHRHI SV Rasdirkod 26 (R8P CEISYS OB ENEAIL Y afes rah addsditp dreamirsire o

cat ho R; i . / . 22345 97
detec?%?béﬁpg%?ﬁgb%?%8§8%3ﬁ§ co3§Pﬁ%gb?ﬁéhﬁg%ééggééﬁﬁgﬁﬁiggf% %h'anple
anal ysis buffer was generated with each set of plates. The percent Rb+

ef f 1 w0479] waStegds:i Neld-Ghylofo-4(§-Rifluorsmpthy 1 3Rbdihydnop! H-idalguinolig£)y1)5h&00%
wher e _t s F;lks the!efflux in the presence of conpound in depolarization
buffe?,' = lux in basal buffer, and Fs is the efflux in
depol ari zation buffer, and Fu is the efflux in the presence of conmpound in
depol ari zati on buffer. ﬁﬂgmg;ngxx(F) and conpound concentration
relationship was plotted ta '

I“cafcul at e an EC50 val ue, a compound's
concentration for 50% of e M ¢ _etfl ux,. The results are shown bel ow.
Maxi mal El ectroshock Seizure (M S)xﬁgdgAcuE% Toxicity Tests MES Test

[ 0543] The MES testing protocol is ba ‘ ﬁwﬁﬁgeédures est abl i shed at the
National Institute of Neurol ogical D slorders and Stroke in conjunction with
t he Anticonvul sant Screeni ng Progran1é%SP) at the University of Utah
(Wite, H S, Wodhead, J.H, WIlcox, K S., Stables, Kupf erberg, H.J

J.P.,

d . H..2002. " | Pringcipl ] ‘ec| i ni gal
Rovel QST oBiskerigp B e (5 g PRSI BB 60 B U BoR i t i on,
RH lpﬁgéijha@?i-b'ip@nﬁl-é%?i%ﬁfhylaﬁni%e r(1j\./§ Inely @mogitﬂﬁﬁmﬁ? WRRS Hed o i bRER! @bl .,

Li ppi ncot't |1 ans <ins.), The goal of the test rapid identification
and chale potged wathtargom) ehd stirsed for U b vionetas wden axgos aPutassomh @ t-jutofida oy’ mg,

conpo t hat have been s active.in PC.12 celluylar b Rb+ flux
oony P et heiel 7 S Gy it i a Goentily BB ER R 085

Labor ah:061) @8d Naf4ebBel 216h1¥R))33, 318k thyAbuthiimiis 8B 0MES 0565 188101)0fcré HERQALAE -
Mal e Sprague-Dawl ey al bino rats (10 -122§£ Charl es R ver Laboratories) are
al so @sethereaqtion iz wanhstiresinP0 o wpermhs . Thogpacaibn mixiyreovas ther cenledclones i s

reduc ' ani : Lght. Animals are

por i fe el Mgl b B B A Ao 1 DTG
exper i(deehloadrh@hancAnéthmob 580) €o w¥ed thotitlA&Ihp@atliagg solid.y once. in somne

i nstances, the animals may be anesthetized prior to blood collection and/or
whol e brain extraction for pharmacokinetic assay. Al aninals are

mai nt ai ned and handl ed as outlined in standard ani mal care guidelines.
[0545] I n the experinments, testing conpounds are prepared as suspensions in
0. 5% net hyl



cellul ose (Sigma, Cat # MD512, Viscosity 4000 cP at 20C) in water,

regardl ess of solubility. WD 2011/094186PCT/US2011/022345 98 Dry powder
conpoundsweanelt/afitssal | y ground with a glass rod in a te®CTiush@tiopz3gever al
drops of methyl cellulose to create a _paste and to break down any | arge
chunks. After several mnutes of gri i ng, the volune of the suspension is
increased to the final concentration desired. The suspension is then

soni c usin Br ans cato 510 in a ath _at ro
terrpeiéf@r] (ﬁNﬁRr(rp%ﬁo(gj Sléqo(g;sgﬁ %E.I? anld (ér%H\Af@r%gr@rJf/&H%)@éﬁ pri or
to ani d ses t t

sol ub|3In§|3§z %ﬁﬁpquuggz’ I'n Qﬁtl vol ﬁe‘g é‘ng)&?ﬁé ’tﬁ?g@sbjﬁuﬁlﬁ%nl Q (321?1(&.%1

t he 0.J5%.fetdhyl Hee1.48(dds.é=2loB iz, dH), 7.56 @n,@ét), 9.09¢s,édie nore even and Iess
aggr egat ed conpound suspensions. The final concentration of DMBO is 3.75%
an anount with no apparent toxicity or neuroprotective effects in our usual
r ot ar Akaamde BES tests. Methyl cellul ose/ DMSO conpound suspensions are
identically prepared for intraperitoneally (i.p.) to mce or orally (p.o.)
t o ratf04Rigi ngN-[HQ3Adhoiu-3 4alihydioh B dsu g dind2-§ 1 2itgifiadrovhéthyRphéaiydcs,3oni C
scal e and then marked. Data recordi ng sheets are generated for each
conpodtigethyliuganamide \ ce or rats are dosed with the conpound suspension at
0.01 nL/g of body weight. The typical injection volune range is between
180- 23044t ' | §Rp AV 8e-BRRAIAGSuRDbHAIEERMY - I, 3 BimdtRy ThE@ndtdBg @ 25 or 22
gauge nee dependl Ng on the vViscosiiy of The suspension. Rats are p.o.
dosed usi ng a flexible feeding tube, typically starting at a conpound dose
of 5 ng/kg. [0547] A Rodent EI ectroconvul sive Sti rrul ator (Model 200,

Ham t - Dar vi n- Fr eesh, Snow Caf ki ni V] ns, is used for MES
testing. A 60-Hz aIternatlng ng(ent (%WA)L& mce 150 mA for rats) is
delivered for 0.2 seconds throughstor e trodes to the mce. A drop of
0.5%tetracai ne (Sigma, Cat. solution is placed on the eye prior
to current delivery. The el ectro s3are subsequent |y placed gently onto the
eyes of the animal and the electrical shock is initiated by triggering

t hrough a foot-pedal activator. The animals are restrained by hand and

gent | ﬁ04?él]easé,a Iaimethyéblsmkcmeri@m%iw/mgeﬂ 64 mall.t e meeil yweeadsodiensdstion

thi o (34T SalPPub RO h A pnllR L8R SRR R PR PTRE "

sel zurgrclibelHekthRIWRALABE aabomEbrﬁﬁéraﬂuﬁ@dveaugme%tdﬂ Qlak M@dad t6 @it MBiire hAOM
approxi mately 30-55 mA (m ce) 90- 160 mA (rats) dependi 1% on i npedance in
C

t he anhh@iecighefe &rmeﬂtcyllweqqeeltq}he Eie cerepoupdray apogdecdrk &b pyigkBment of
the el ectrodes on the cornea). Sei zur es wll be successful l'y induced in
contr i makaathe : A
consi 324#8243 éfep ‘ f g T ded at 180
W th tphendea?nehmﬁth‘tlbetahmnh\de Lack of ton| c ext ensi on suggests that the test
WO 2011/ 094186PCT/ US2011/ 022345 99 conpound has prevented the spread of

sei zure discharge through neural tissue. Al though unnecessary in mce, the
rats are pre-screened for s e ﬁductl on potential using the MES 24hr
prior to conpound dosing an g su sequent MES test. A success rate of
92-100% has been determ ned ok he 't S| ZUrg m&gtl on potential. Rats

that fail to devel op tonic/clonic sei zures dursng pre-screening are not
used for drug testing. [0548] For a conp ti me-to-peak effect
studies are initially performed using 0.5 2, 4, 8 and 24 hr tinme
points, typically using a single 5 or 2§Frrg/ kg dose. The deterni ned

ti meto-peak effect is used for further titration of a conpound's potency
(ED50, the dose of a drug that protects 50% of animals fromelectrical

i nduc deHad] zuBws{dibenziybdincarsione)paterivat(2 m 81093 Smarolx andr@tdieydlohadyhni nal s
are use ancent rag n nor c entr ).l Sqvaried
until P g?ﬁflylgj Qhe% es B/cjn&s)len egl ?%/%%%?g @Oggne I3V6r8| @aegﬁgld s?"é (n ASP
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[0487] 3,3-Dimethyl-N-[2-trifluoromethyl-4-(7-trifluoromethyl-3,4-dihydro-7H-
isoquinolin2-yl)-phenyl]-butanamide

[0488] Step A: N-(4-Bromo-2-trifluoromethyl-phenyl)-3.3-dimethylbutanamide:

[0489] 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).

[0490] Step B: 3.3-Dimethy1-N-2-trifluoromethy1-4-(7-trifluorormethy1-3.4-dihydro-/H-

1soquinolin-2-yl)-phenyl]butanamide:

N N

"" 1

[0491] Bis(dibenzylidineacetone)palladium (2 mg, 0.0035mmo1) and (2'-dicyclohexyl
phosphanyl-biphenyl-2-yl)-dimethylamine (3.3 mg, 0.0084 mmol) were added to dry toluene (10
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mL purged with argon) and stirred for 15 minutes under argon. Potassium tert-butoxide (197 mg,
1.75 mmol), 7-trifluoromethyl-1,2,3, 4-tetrahydroisoquinoline hydrochloride salt (154 mg, 0.65
mmol) and N-(4-bromo-2-trifluoromethyl)-3,3-dimethylbutanamide (200 mg, 0.59 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 100%) to afford the title compound as a solid.

[0492]  '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, 1 H), 7.52 (d, J = 4 Hz, 1H),
7.67 (s, 1 H),9.18 (s, 1 H).

Example 24

[0493] N- [4-(6-Methoxy-3,4-dihydro-7 H-isoquinolin-2-y1)-2,6-dimethyl-phenyl]-3,3-
dimethyl butanamide

[0494] Step A: N- (4-Bromo-2.6-dimethy1-pheny1-3.3-dimethy1-butanamide:

R G
a;,’j:“‘L ‘“ o <1

H

Br

[0495] 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 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).
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[0496] Step B: N-[4-(6-Methoxy-3.4-dihydro-/H-isoquinolin-2-y1)-2 6-dimethy1-

phenyl]-3.3-dimethylbutanamide:

Mel., /Tx\
0
"‘"f" "\'M "‘\f"’l;\\

[0497] Bis(dibenzylidineacetane)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 (197 mg,
1.75 mmol), 6-methoxy-1,2,3,4-tetrahydroisoquinoline hydrochloride salt (134 mg, 0.67 mmol)
and N-(4-bromo-2,6-dimethyphenyl)-3,3- dimethylbutanamide (200 mg, 0.67 mmol) were then.
added and the reaction mixture was stirred at 80 °C overnight. 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.

[0498]  'H NMR (DMS4-dy, 400 MHz) § 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

[0499] N-[2,6-Ditnethyl-4-(7-trifluoromethyl-3,4-dihydro-7 H-isoqunolin-2-y1)-phenyl]-
3,3- dimethyl butanamide

Step A: N-(4-Bromo-2.6-dimethyl-phenyl-3.3-dimethylbutanamide:

[0500] 3,3-Dimethylbutanoyl chloride (3.37 g, 3.5 mL, 25 mmol) and triethylamine (2.53 g, 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 temperature for 4 hours. Water
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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).

[0501] Step B: N-[2.6-Dimethyl-4-(7-trifluoromethyl-3.4-dihydro-/ H-isoquinolin-2-yl)-

phenyl]-3.3-dimethyl-butanamide:

I K

[0502] 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, 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, filtered through silica gel, and recrystallized from toluene to afford

the title compound as a solid. (5.94 g, 85%).

[0503]  'H NMR (DMSO-d;, 400 MHz) & 1.06 (s, 9H), 2.11 (s, 6H), 2.18 (s, 2H), 2.89 (t,
J =4 Hz, 2H), 3.54 (t, J = 4 Hz, 2H), 4.4 (s, 2H), 6.73 (s, 2H), 7.40 (d, J = 8 Hz, 1H), 7.51 (d, J
=8 Hz, 1 H), 7.62 (s, 1 H), 8.87 (s, 1 H).
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Example 26

[0504] N-[4-(3.,4-Dihydro-1H-isoquinalin-2-yl)-2-methoxy-6-methyl-phenyl]-3,3-

dimethyl- butanamide

[0505] Step A: 4-bromo-2-methoxy-6-methyl-aniline:

BF\Y,% -

N
33
i1
i3

O

[0506] To an ice-water cooled solution of 2-methoxy-6-methylaniline (10 g, 72.9 mmol) in
30 mL of methanol and 10 mL of acetic acid was added dropwise bromine (3.75 mL, 72.9 mmol).
The reaction mixture was allowed to stand for overnight. The solvent was removed under
reduced pressure and the residue was suspended in 60 mL of IN NaOH and extracted with ethyl
acetate and dried over sodium sulfate and evaporated to dryness to give reddish crude product,

which was recrystallized from hexane to give pure product (14.3 g, 91 %).

[0507] Step B: 4-Bromo-2-methoxy-6-methyl-pheny1-3.3-dimethyl butanamide:

Br w':,;l\_rx

[0508] 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 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 rnin) to give a white solid (2.8 g, 89%).
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[0509] Step C: N-[4-3.4-Dihydro-/H-isoquinolin-2-y1)-2-methoxy-6-methy1-pheny1]-3.3-

dimethyl-butanamide:

[0510] Toluene (6m1) was degassed with nitrogen for 15 min in a 10 mL of microwave tube,
then (4-bromo-2-methoxy-6-methyl-phenyl)-3,3-dimethyl-butanamide (188mg, 0.6mmol) and
1,2,3,4-tetrahydroisoquinoline (96 mg, 0.72 mmol) was added, followed by potassium zert-
butoxide (101mg, 0.9mmol), 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.

[0511] "H-NMR (DMSO-dy, 400MHz): 8 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, /= 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

[0512] N-[2-Chloro-4-(3,4-dihydro-1 H-isoquinolin-2-yl)-6-trifluaromethoxy-phenyl]-
3,3- dimethyl-butanamide

[0513] Step A: N-(4-Bromo-2-chloro-6-trifluoromethoxy-pheny1-3.3-dimethy1-

butanamide:
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[0514] To a solution of 4-bromo-2-chloro-6-trifluoromethoxy-aniline (2.9 g, 10 mmol) and
triethylamine (1.5 g, 15 mmol) in anhydrous dichloromethane (50 mL) was added dropwise tert-
butylacetyl chloride (1.6 g, 12 mmol) with stirring at room temperature. The 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 (3.6 g, 93%).

[0515] Step B: N-[2-Chloro-4-(3.4-dihydro-/H-isoquinolin-2-y1-6-trifluoromethoxy-

phenvyl] -3.3-dimethylbutanamide:

‘*\u MN /Iim
o
Kﬁf*’ﬁ

[0516] Synthesized according to example 26: "H-NMR (DMSO-ds, 400MHz): & 9.28 (brs, 1H,
exchangeable with D,0), 7.20 (m, 4H), 7.10 (s, I H), 6.89 (s, 1 H), 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

[0517] N-[4-(3.4-Dihydro-1H-isoquinolin-2-y1)-2,6-dimethoxy-phcnyl]-3,3-dimethyl-

butanamide

[0518] Step A: 5-Bromo-1.3-dimethoxy-2-nitro-benzene:
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[0519] 1-Bromo-3,5-dimethoxybenzene (10.9 g, 50 mmol) was dissolved in 100 mL of
acetic anhydride and cooled to 0 °C. A cooled solution of 70% HNO3 (6.4 mL, 100 mmol)
in 20 mL of acetic anhydride was added dropwise and the resulting mixture was stirred for 1
hour at 0°C and for 3 hours at room temperature. The reaction mixture was poured into ice-water
with strong stirring and the yellow solid was filtered and washed with water. The solid as a
mixture of two isomers was separated by silica gel column (ISCO, hexane/EtOAc, 0-30%, 40

min) to give 3.3 g(25%) of pure 5-bromo-1,3-dimethoxy-2-nitro-benzene as an yellow solid. 'H-

NMR (DMSO-ds, 400MHz): § 7.17 (s, 2H), 3.89 (s, 6H).

[0520] Step B: 5-Bromo-1.3-dimethoxy-2-amino-benzene:

—
Lﬁjﬁ:}l\ NH;
)

~

[0521] 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 chloride. 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.

[0522] Step C: N-(4-Bromo-2,6-dimethoxy-pheny1-3.3-dimethy1-butanamide:

E f‘\“‘ i.-“'j‘:r%ﬂ":/\[e-‘* G

[0523] To a solution of the crude 5-bromo-1,3-dimethoxy-2-amino-benzene from above and
triethylamine (1.5 g, 15 mmol) in anhydrous dichloromethane (50 mL) was added dropwise tert-

butyl acetyl chloride (1.6 g, 12 mmol) with stirring at room temperature. The reaction mixture
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was stirred for 3 hours at room temperature. Then the reaction mixture was diluted with
dichloromethane, washed with water, 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 (3.0 g, 91%). "H-NMR (DMSO-dj,
400MHz): 6 8.69 (brs, 1H, exchangeable with D,0), 6.87 (s, 2H), 3.73 (s, 6H), 2.11 (s, 2H), 1.02
(s, 9H).

[0524] Step D: N-[4-(3.4-Dihydro-/H-isoquinolin-2-y1)-2,6-dimethoxy-phenyl-3.3-

dimethyl-butanamide:

OMe H
F ‘
= ] = o
N ™
; !
B N, N L
f [ k]»i T TONe
. N

[0525] Toluene (6 mL) was degassed with nitrogen for 15 min in a 10 mL of microwave
tube, then N-(4-bromo-2,6-dimethoxy phenyl)-3,3-dimethyl butanamide (200 mg, 0.6 mmol) and
1,2,3,4-tetrahydroisoquinoline (96 mg, 0.72 mmol) was added, followed by potassium tert-
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): 6 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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Example 28

[0526] N-[2,6-Dimethyl-4-(6-trifluoromethyl-3,4-dihydro-/ H-isoquinolin-2-yl)-phenyl]-
3,3- dimethyl-thiobutanamide

[0527] Step A: N-(4-Bromo-2,6-dimethyl-pheny1-3.3-dimethy1-butyramide:

B r ; -

i {; § "

H

[0528] 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 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).

[0529] Step B: N-[2.6-Dimethy1-4-(6-trifluoromethy1-3.4-dihydro-/H-isoquinolin-2-y1)-

phenyl]-3.3-dimethyl-butanamide;

[0530] Bis(dibenzylidineacetone)palladium (390 mg, 0.68 mmol) and (2'-
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-tetrahydroisoquinoline 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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[0531]  {H NMR (DMSO-ds, 500 MHz) § 1.03 (s, 9H), 2.09 (s, 6H), 2.15 (s, 2H), 2.98 (t, J =
5.0 Hz, 2H), 3.52 (t, J = 6.0 Hz, 2H), 4.40 (s, 2H), 6.71 (s, 2H), 7.45 (d, J = 8.0, 1 H), 7.52 (m,
2H), 8.87 (s, 1 H).

[0532] Step C: N-[2.6-Dimethy1-4-(6-trifluoromethy1-3.4-dihydro-/H-isoquinolin-2-y1-

pheny1]-3.3-dimethy1-thiobutanamide:

CL Rk
| Tk

[0533] To a solution of N-[2,6-Dimethyl-4-(6-trifluoromethyl-3,4-dihydro- / H-isoquinolin-2-
yl)-phenyl]-3,3-dimethyl-butyramide (200 mg, 0.48 mmol) in dichloroethane (10 mL) was added
Lawesson's reagent (193 mg, 0.48 mmol) and the reaction mixture was stirred at reflux for 2h.
The mixture was then cooled to room temperature and concentrate. Purification by preparative

thin layer chromatography (dichloromethane 100%) afforded the desired compound as a solid.

[0534]  'HNMR (DMSO-ds, 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, TH), 7.56 (m,
2H), 10.7 (s, 1H).

Example 29

[2,6-Dimethyl-4-(6-trifluoromethyl-3,4-dihydro-7 H-isoquinolin-2-yl)-phenyl]-carbamic acid
ethyl ester:

[0535] Step A: (4-Bromo-2.6-dimethyl-phenyl-carbamic acid ethyl ester:

t
t

phateres

N
1R
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[0536] 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 mixture was
stirred at reflux for 16 hours. Water was added to the mixture and the precipitate formed collected

to give the title compound as a powder (1.32 g, 97% yield).

[0537] Step B: [2,6-Dimethy1-4-6-trifluoromethy1-3.4-dihydro-/H-isoquinolin-2-y1-

phenyl]-carbamic acid ethyl ester:

Fil

s -
SN

[0538] Bis(dibenzylidineacetone)palladium (17 mg, 0.03 mmol) and (2'-
dicyclohexylphosphanyl-biphenyl-2-yl)-dimethylamine (35 mg, 0.09 mmol) were added to dry
toluene (5 mL purged with argon) and stirred for 15 minutes under argon. Potassium fert-
butoxide (166 mg, 1.48 mmol), 6-Trifluoromethyl-1,2,3,4-tetrahydroisoquinoline hydrochloride
salt (176 mg, 0.74 mmol) and (4-Bromo-2,6-dimethylphenyl)-carbamic acid ethyl 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.

[0539] 'H NMR (DMSO-ds, 400 MHz) & 1.23 (t, J = 7.2 Hz, 3H), 2.12 (s, 6H), 3.0 (t, J =
6.4 Hz, 2H), 3.52 (t, J = 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=17.4, 1H), 7.54 (m, 2H), 8.32 (s, 1H).

Biological Results

[0540] 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 ECsps in the single- digit nM range, which represents a 40- to

400-fold improvement over retigabine. Additionally, antiseizure activity in vivo was evaluated in
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a mouse maximal electroshock seizure (MES) model, and neurotoxicities were determined from

a rotorod neurocognitive motor impairment model.
Methods:
Rubidium Efflux Test

[0541] PC-12 cells were grown at 37 °C and 5 % CO, in DMEM/F12 Medium (Dulbecco's
Modified Eagle Medium with Nutrient Mix F-12, available from Invitrogen of Carlsbad, CA),
supplemented with 10 % horse serum, 5% fetal bovine serum, 2 mM glutamine, 100 U/ml
penicillin, and 100 U/ml streptomycin. They were plated in poly-D-lysine-coated 96-well cell
culture microplates at a density of 40,000 cells/well and differentiated with 100 ng/ml NGF-7s for
2-5 days. For the assay, the medium was aspirated, and the cells were washed once with 0.2 ml
in wash buffer (25 mM HEPES, pH 7.4, 150 mM NaCl, 1 mM MgCl,, 0.8 mM NaH,PQO,, 2
mM CaCl,). The cells were then loaded with 0.2 ml Rb" loading buffer (wash buffer plus 5.4
rmM RbC1,, 5 mM glucose) and incubated at 37 °C for 2 h. Attached cells were quickly washed
three times with buffer (same as Rb" loading buffer, but containing 5.4 mM KCl instead of
RbCI) to remove extracellular Rb". Immediately following the wash, 0.2 ml of depolarization
buffer (wash buffer plus 15 mM KC1) with or without compounds was added to the cells to
activate efflux of potassium ion channels. After incubation for 10 min at room temperature, the
supernatant was carefully 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.

[0542] The concentrations of Rb™ in the supernatants (Rb+5up) and the cell lysates (Rb+LyS)
were quantified using an ICR8000 flame atomic absorption spectrometer (Aurora Biomed Inc.,
Vancouver, 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
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detector. A calibration curve covering the range 0-5 mg/L Rb" in sample analysis buffer was

generated with each set of plates. The percent Rb™ efflux (F) was defined by
F=[Rb sy / (Rb " syp + Rb " 1)] X 100 %.

where the F is the efflux in the presence of compound in depolarization buffer, F} is the efflux
in basal buffer, and F; is the efflux in depolarization buffer, and F. is the efflux in the presence of
compound in depolarization buffer. The efflux (F) and compound concentration relationship was
plotted to calculate an ECsy value, a compound's concentration for 50% of maximal Rb” efflux,

The results are shown below.

Maximal Electroshock Seizure (MES) and Acute Toxicity Tests

MES Test

[0543] The MES testing protocol is based on procedures established at the National Institute
of Neurological Disorders and Stroke in conjunction with the Anticonvulsant Screening Program
(ASP) at the University of Utah (White, H.S., Woodhead, J.H., Wilcox, K.S., Stables, J.P.,
Kupferberg, H.J and Wolf, H.H. 2002. "General Principles: Discovery and Preclinical
Development of Antiepileptic Drugs," in Antiepileptic Drugs, 5th Edition, R.H. Levy, ed.; R.H.
Mattson, B.S. Meldrum, and E. Perucca. Philadelphia, Lippincott Williams & Wilkins.), The goal
of the test rapid identification and characterization of the in vivo anticonvulsant activity of any

compounds that have been shown active in PC-12 cellular based Rb™ efflux assay.

[0544] Adult male CF-I albino mice (18-25 g, Charles River Laboratories) are exclusively
used for in-house MES screen of compounds. Male Sprague-Dawley albino rats (100-125g,
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 permitted to
rest and recover from transit for at least 48 hr prior to experimentation. Animals are used for
AED testing only once. 1n some 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.

[0545] In the experiments, testing compounds are prepared as suspensions in 0.5% methyl

cellulose (Sigma, Cat # M0512, Viscosity 4000 cP at 20°C) in water, regardless of solubility.
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Dry powder compounds are initially ground with a glass rod in a test tube in several drops of
methyl cellulose to create a paste and to break down any large chunks. After several minutes of
grinding, the volume of the suspension is increased to the final concentration desired. The
suspension is then sonicated using a Branson sonicator model 3510 in a water bath at room
temperature for 15 minutes. Compound suspensions are further vortexed prior to animal dosing.
In some of the cases, DMSO is used to initially solubilize compounds in small volumes and then
this solution is added to the 0.5% methyl cellulose solution, in order to create more even and less
aggregated compound suspensions. The final concentration of DMSO is 3.75%, an amount with
no apparent toxicity or neuroprotective effects in our usual rotarod and MES tests. Methyl
cellulose/DMSO compound suspensions are identically prepared for intraperitoneally (i.p.) to

mice or orally (p.o.) to rat dosing.

[0546] Initially the animals are weighed with an electronic scale and then marked. Data
recording sheets are generated for each compound assessment. Mice or rats are dosed with the
compound suspension at 0.01 mL/g of body weight. The typical injection volume range is
between 180-250 ul for mice. Compounds are dosed by 1.p. to mice using a 25 or 22 gauge
needle, depending on the viscosity of the suspension. Rats are p.o. dosed using a flexible feeding

tube, typically starting at a compound dose of 5 mg/kg.

[0547] A Rodent Electroconvulsive Stimulator (Model 200, Hamit-Darvin-Freesh, Snow
Canyon Clinic, Ivins, UT) is used for MES testing. A 60-Hz alternating current (50 mA for mice;
150 mA for rats) is delivered for 0.2 seconds through corneal 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 approximately 30-55 mA (mice) or 90-160 mA (rats) depending on
impedance in the animal and quality of the current delivery (ie. correct placement of the
electrodes on the cornea). Seizures will be successfully induced in control animals throughout this
current range. Tonic extension is considered abolished if the hind limbs fail to become fully

extended at 180° with the plane of the body. Lack of tonic extension suggests that the test
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compound has prevented the spread of seizure discharge through neural tissue. Although
unnecessary in mice, the rats are pre-screened for seizure induction potential using the MES 24hr
prior to compound dosing and the subsequent MES test. A success rate of 92-100% has been
determined for the rat seizure induction potential. Rats that fail to develop tonic/clonic seizures

during the pre-screening are not used for drug testing.

[0548] For a compound testing, time-to-peak effect studies are initially performed using 0.5,
1,2, 4, 8 and 24 hr time points, typically using a single 5 or 25 mg/kg dose. The determined time-
to-peak effect is used for further titration of a compound's potency (EDsg, the dose of a drug that
protects 50% of animals from electrical induced seizure) in both mouse and rat models. For
titrations, 8 animals are used per concentration and dose (normal 5 concentrations) is varied until
a full dose response curve can be obtained. Probit analysis (ASP method) or non-linear regression
analysis on. Graph Pad (constraining the lower dose/effect value) is used to calculate an EDsg

value for the test compound.

Rotarod Test

[0549] Prior to MES testing, compound dosed mice are scrutinized for abnormal neurologic
status as defined by motor impairment on a slowly turning (6 rpm) rotarod apparatus (Model
755, Series 8, IITC Life Sciences, Woodland Hills, CA). The inability of a mouse to maintain its
balance on the rotarod 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 a compound (TDsg, the dose of a drug that results

in motor impairment in 50% of animals) is determined.

[0550] In a murine MES model of epilepsy, compound A below cause significant inhibition
of seizures with and ED50 of 2.2 mg/kg with a 95% confidence level of 1.06-2.89 mg/kg when

dosed orally 2 hours prior to testing.
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Minimal motor impairment as judged from the behavioral rotarod model was observed with a
TDs value of 12.6 mg/kg. Similarly, a rat MES model of epilepsy, KCNQ?2/3 activator
compound A cause statistically significant inhibition of seizures with an EDsg of 1.1mg/kg when
dosed orally 1 hour prior to testing. These results indicate compound A can be administered as

an anticonvulsant.
Open Field Test

[0551] Before MES test, compound treated rats are visually observed for acute toxicity signs
for approximately one minute in the open field test. Here, rats are gently placed into a plexiglass
enclosure and are monitored for behavior consistent with toxicity including ataxia, trembling,
hypoactivity (including failure to seek the walls), hypersensitivity, lack of exploratory behavior
and lack of avoidance of the open area. Typically if the rats exhibits two or more of these
abnormal behaviors they are scored as toxic. Motor impairment, as judged by this test was not

observed in the rat model and generated a TDsq value of greater than 5 mg/kg.
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TABLE 1
ACTIVITIES OF EXEMPLARY COMPOUNDS
Legend: A:ECso <1 nM; B: =1 nM <ECs¢ <10 nM;
C:10 nM <ECso nM; D: 50 nM < ECs¢ < 500 nM
a: 0.12<ED50<1.2
B: 0.12<ED50 <1.2
v:12 <ED50
COMPOUND Mouse Rat EDsy | Activity
EDsg (mg/kg) | ECso
(mg/kg)
Y NA B
Y NA B
B NA C
v NA C
B NA B
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where RL is the initial response, R2 is the maxi numresponse, Cis the drug
concentration and nHis the slope (H Il coefficient) of the curve.

[ 0558] Thewefzbilcmers6of conpounds of this invention in coORPAMSI@N/02d34H
Retigabine (as a positive control) was determ ned by recording the steady
current using the above voltage prot &bl for the channels in the presence

of the EC75 of the drugs. After steady channel current was recorded in the
pr esenece nf Rot 1 naht 1+t o EC70 racnrdod oanevie wace whached
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recorided in the presence of the test conpoufiagkeg)its EC75. The percen
ef fi gacy was thenmgxpressed as: %efficacy|p (C2/ C INA 100|% where Q@ is
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EC75|and O is th&™F ‘gde ~steady current|in the presence ¢f Retigabjne at
its EC75. WD 20111/ @94186PCT{*US2011/ 022345| 109 [ 0559] The KCNQ subt ype

fam |y expressed | n oocytes for exenplary copnpound
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A and jretilgabijne is summarized in Table 2.| Tabl e 2 Conpound |KCNQ
Sel ectl"wffs?x cyte Expression KCNQL KCNQL/ NE1 KCN{R/ 3 KCN KCNQB
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B NA D
» NA D
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Bl ock at 10 n1\/|(0/c) EC50 (mM) Efficacy Relative to Retigabine (%

.11,--0------ "I, .1-"--rl-NH F '""'"") retigabine 12 4.3 2.4 100 22 100
15 100 H WO(2011/094186 PCT/US2011/022345
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COMPOUND Mouse Rat EDsy | Activity

EDsg (mg/kg) | ECso

(mg/kg)

NA NA C

NA NA D

Studies of KCNQ213 opening activity and KCNQ subtype selectivity using

electrophysiological patch clamp in Xenopus oocytes

[0552] KCNQ potassium channels can be found in the heart, nervous tissue, and many
epithelia. KCNQI can form a homotetrameric potassium channel that is coupled with an accessory
p subunit, KCNE]1 to generate Ik current. This potassium current is responsible for the slow
component of the delayed rectifier potassium current that contributes to the repolarization of the
cardiac action potential [Sanguinetti et al. Nature 384:80-83 (1996)]. KCNQ2, KCNQ3 and
KCNQ5 are mainly found in the nervous system and they colocalize in several neuronal
populations [Cooper et al. Proc. Natl. Acad. Sci. 97:4914-4919 (2000)]. These subunits can form
functional tetrameric potassium channels in the appropriate combinations and produce the M-type
potassium current. KCNQ4 is found to mainly express in sensory outer hair cells and gives rise to a
M-like current similar to these generated by KCNQI1, KCNQ2 and KCNQ3 channels but with a
slower activation kinetics [Shich et al Pharmacol. Rev. 52:557-593 (2000)].

Expression in Xenopus laevis oocytes

[0553] Female Xenopus laevzs 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 callagenase type 2

(LS004177, Worthington, Lakewood, NJ) for 1-1/2 hour in the presence of calcium-free Culture
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of conpound A on potassiumion efflux was determ ned
2011/ ¢68ah ®sRarMUg28 01/002234 §a€h92.4 mM NaHCO;, 1 mM sodium pyruvate 0.05 mg/ml

Geneticin, 100 U/ml penicillin, 0.1 mg/ml streptomycin and 5 mM HEPES, pH 7.5) at 19°C for
24 hours before injection of cRNA. Approximately 50 nl cRNA (about 50 ng) was injected for
KCNQI, KCNQ4, and KCNQS5 using a Nanoject microinjector (Drummond, Broomall, PA,
USA). For co-expression of KCNQ2 and KCNQ3 and of KCNQ1 and KCNE1, cRNA's were
mixed in equal molar ratios before injection of approximately 50 nl. The mixtures contained
about 10 + 10 ng and 12.5 + 2.5 ng cRNA, respectively. The smaller amounts are needed because
larger currents arise when KCNQ2/KCNQ3 and KCNQI/KCNET are co-expressed. Oocytes were
kept in Culture Barth solution at 19°C which was changed daily and currents were recorded after

3 to 5 days.
Electrophysiology

[0554] KCNQ channel currents expressed in Xenopus laevis oocytes were recorded using a
two-electrode voltage-clamp. The recordings were made at room temperature in recording
solution (96 mM NaCl, 2 mM KCI1, I mM MgCl, 1.8 mM CaCl,, and 5 mM HEPES, pH 7.5)
using a two-electrode voltage-clamp amplifier (OC-725C, Warner Instrument, Hamden, CT,
USA). The oocytes were placed in custom built perfusion chambers connected to a continuous
flow system and impaled with a current electrode and a voltage-clamp electrode pulled from
borosilicate glass on a Flaming/Brown Micropipette Puller (Sutter Instruments Co, Novato, CA,

USA). Recording electrodes were filled with 3 M KC1 and had a resistance of 0.5 to 2.5 MQ

Compounds

[0555] 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.



[ 0562] The EC50 val ues for retigabine and conmpound A on currents produced in
PC-12 cells were determ ned on two separate occasions in triplicate. The
results awe28hiommssn Tabl e 3 bel ow. Tabl e 3 Conpound APETAFRIEQEDB4val ue
(nrM ,..,,,, ., \"""""-"-NH JAH ,- -..- retigabine 292 r, .------

----- N-------'" A 15 [0563] The EC501¢%l ues for retigabi ne and compound A
on the activation of KCNQR

Calculations
[0556] Data were acquired by means of an Axograph X software (Axograph Scientific,
Sydney, AU) and analyzed using Graph Pad Prism (GraphPad Software Inc., CA, USA).

[0557] Concentration - response curves were constructed by plotting the increase in steady-
state current expressed in percentages as a function of drug concentration. During the course of
the experiment, while various concentrations of the drug were being dosed, the resting voltage
was held at -90 mV and pulsed to -60 mV, -40 mV, and -50 mV for 5 s for KCNQ2/KCNQ3,
KCNQ4 and KCNQS5 channels respectively. The plot was then fitted to a Hill function:

Response = R2 + (R1-R2)/[1+(C/ECsp)*nH]

where R1 is the initial response, R2 is the maximum response, C is the drug concentration and

nH is the slope (Hill coefficient) of the curve.

[0558] The efficacy of compounds of this invention in comparison with Retigabine (as a
positive control) was determined by recording the steady current using the above voltage protocol
for the channels in the presence of the EC;s 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 channel steady current was recorded in the presence of the test compound at its

EC5s. The percent efficacy was then expressed as:
% efficacy = (C2/C 1) X 100 %

where C2 is the recorded steady current in the presence of follow-on compound at its ECys and C1

is the recorded steady current in the presence of Retigabine at its ECys.



channel s expressed in CHO cells were determ ned on three separate occasi ons
I n triplicate The results are shown in Table 4 bel ow. Table 4 Conpound
Aver age BEBQouAI6(nNM) ,,----- R ", ?1k(1' pCHUSeellg2aBuhe 291
t, 0 A1l WD 2011/094186PCT/ US2011/ 022345 111 [ 0564] The effect of
terfenadi ne and conpound A was asses$@y agai nst hERG channel s expressed in
CHO cells. Experinents were run in triplicate. The results are shown bel ow

'n Ta%%ﬁ' T?'Eel ﬁCﬁIQ subtype selectivity for the KCNQ family expressed in oocytes for

exemplary compound A and retigabine is summarized in Table 2.

Table 2
KCNQ Selectivity: Oocyte Expression
Compound KCNQI | KCNQI/NE1 | KCNQ2/3 KCNQ4 KCNQ5
Block at 10 mM EC50 (mM)
(%) Efficacy Relative to Retigabine
(%)
f\«ﬁTOV
Sy O
Jog 12 4.3 24 22 15
retigabine 100 100 100
ALK 0 35 0.35 0.63 0.35
e A 143 100 100

[0560] For compound A shown in Table 1, the percent inhibition of KCNQ1 and KCNQ1/NEI
channels were 0% and 3.5%, respectively. KCNQS5 was determined to be 0.35 uM, 0.63
uM and 0.35 puM, respectively. Thus, compound A exhibits selective potency within
the KCNQ superfamily against channels expressed in the nervous system and inner ear and

while not affecting channels expressed in the heart.
KCNQ?2 selectivity

[0561] Using natively expressed M-currents present in differentiated pheochromocytoma
(PC-12) cells and CHO cells transfected with KCNQ2 and hERG potassium channels, the in vitro

activity of compound A on potassium ion efflux was determined.
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[0563] The EC50 values for retigabine and compound A on the activation of KCNQ2
channels expressed in CHO cells were determined on three separate occasions in triplicate. The

results are shown in Table 4 below.
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2. Cohkpbund A:

[0564] The effect of terfenadine and compound A was assessed against hERG channels

expressed in CHO cells. Experiments were run in triplicate. The results are shown below in

Table 5.
Table 5
Compound ECso Value (UM) Max Inhibition @ 30 uM (%)
terfenadine 1.6 82
e
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[0565] The results shown in Tables 3-5 above indicate good selectivity and activity profile of

compound A with respect to potency targeting KCNQ?2.

[0566] Finally, an in vivo study of compound A was conducted, including

pharmacokinetic/pharmacodynamic (PK/PD) responses at three different dose levels in a rat

model. These results are summarized in Figures la-1c. These figures indicate the brain and

plasma concentrations of compound A as well as the MES effect at three different dosages, 0.75

mg/kg, 1.5 mg/kg, and 3.0 mg/kg.
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What is claimed is:

1. A method of treating or preventing a disease, disorder, or condition that is affected by
modulation of at least one potassium ion channel selected from KCNQ2/3, KCNQ4, and KCNQS5 in

a patient comprising administering compound A:

in an amount of from about 10 mg to about 2000 mg per day to a patient.

2. Compound A:



