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DERI VATI VES OF 4- (N- AZACYCLOALI CYL) ANI LI DES AS
POTASSI UM CHANNEL MODULATORS 5 Field of the Invention
Thi s invention concerns novel conpounds that activate
or ' otherw se nodul ate vol t age- gat ed pot assi um
channel s. The conpounds are useful for the treatnent
and prevention of diseases and di sorders which are

af fected by nodul ati on of potassiumion channels. One
such condition is seizure disorders. 10 Background of
the I nvention Epilepsy is a well-known neurol ogica
di sease, found in about 3% of the popul ation. -

Appr oxi IBERIVABDVES DRRAN-ARACWATIO R RKYEDSANHOITIIRS

respond to c r%gt$ }% ﬁvgilﬁﬁle t her api es. Such
unfortunate 5597 és- MOARYLALOBS

t housands of people world-wide - nust contend with
bot h uncontrol |l ed sei zures and the resulting
‘narrow ng of their options in such crucial areas of

Field 6f the Ihaadtioh | nsurance, enpl oynment, and driving.

Retigabine . ] )
( N4zféwsgﬁq“(%ﬁ%?%‘ﬁkw%%ﬁ%m?ﬁei% gihsarise modulate
valtage gatell pytassiitin ehirmels. (The SompRins breNBefud f(]i?% B3hedtand
Sel zure

been found to be an effectjve treatrent L.
pryedionef St Medisirdess which areaffiricddormpdutsion o pfasgjum ion
chpandls. Gad sughlkonditibef sbieamk disondids.t 0 be particularly :

potent in nodels for the drug-refractory types of

epi.l epsy. Bialer, M et at, Epilepsy Research 1999,

34, 1-41; Bl ackburn-Minro and Jensen, Eur:. J.

003,, 460, 109-116; Wckenden, A D. et

Phart naco
jB%.FF ?4“‘ FYE"UPRer . Patents, 2004, 14(4).

25" Bepilegsy iﬁarﬁdli—?iomﬁfmﬁﬂﬁgiczﬂ diseades fouingd in at@it 3% of the
inherited far i l.eps . heen associated with
PR Rlety 3ER B PATebls AR prafeppy &5 Geimpopots tfurrently
avaflgblSthiemipixs ; s, SggBunzig&ur(hﬂi’pﬁﬁnz i tlsSI Wit nuhbed hundred9éf, ﬂéeJNﬁkhnds of
net . , -29: . Charlier et. at net
poiilg§roridgwdgiy it ofplait sl Dot uahirqled RS b Ll EGofing
n2800Mhg F3heiBORid9 §n sush il ardas bNlifesisihgalth iangak@y@nployment,

ahl i shed that one inportant site of action of
““??%?gﬁbine_so is the KCNQ/ 3 channel. W ckenden, A D.

et &Retighlphe QiH2-amiret-4-2080008 e 1anftidO)phidaiijearbbiniciciditethyl
t 2 ‘ 253- 62, t.i gabi.ne.has bee .
st Felheo 238 33 el B R d s R N et o sezure
disgrderhand less also dpeoe found nsefdt drehiing paind Rbtigabinedas bésn found to
' ' |.vi [ [ the activati.on te o
be FRARARY Polet B bl 2 B e Rty R 4R 0 BiTer. e
al PRpifepape Beseaf®(999 Abdil +410 Bdckyymi Mg adoil denska, Eupe & Pharmacol.
i Mcun d tp. inc
205} 360, 1.1 1% VARG PP o0 BB e F08r i BB Taca)
Del i"Benign fniligintoRatal gonvisiens,Ran inhRetes few pHemlepsy, has been
. . - B2~ i } r A .
S B 2R . SREP01 e 0,
27{%&”4 anghih MA ber!., Mot tGanet1 9983 h8, 2502%; Gthadisy, G. s ahgVatr.
enet. 3 wig! | . 1 "nc ! . -I
Gendr 694, ¢4, 53995,@&'%5 RA etz %D%gé{)é%e %‘-”éud&@gig’i rig:é 383,

active' in several® selzure ' I nc

Subseapent inugststvns havsasiablished et g Frapartaot Sheyolepiidreqfaptigabine
is thE KENG2/8 chidilel IRRLDGIER, RN 28 PRSE PR Hacal. 2000, 58,591-600;

Main, M.J. et al., Mol. Pharmcol. 2000, 58, 253-62. Retigabine has been shown to
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10 activity and its unusual nol ecul ar nechani sm
there is hope that retigabine will be effective in
managenent of several seizure types, including the
conpl ex partial seizure, which have been resistant to
treatnment Porter, R -J., Nolnia, V., and Rundfeldt,
C., Neurotherapeutics, 2007, vol. 4, 149-154. The
recogni tion of retigabine as a potassi um channe
opener has inspired a search 15 anong conmpounds with
structural features in conmmon with retigabine for -
ot her conpounds which can affect the opening oL or
dhiresseitteonBiished 6f theHadsdd atmx%n M%ﬁo ALBNMh a
anne

ZOIqﬂthel foorts to deS| ot assi-um ¢
: Eyafien £ateof the KGR A6, channel.

Shoie, w W, mLchhmaozbm@sy ladaib gy ARt batald %geén%wn to
; pr esent i nv @t ors have I scover ed sur prising

PHEHS &rhig ireRsA theichamel opep p@bg@h‘iyea’I@EVQ 2/3

wmalwmﬁw PORHA B WRED B oY HebVSerosSR VL. fs' Sals! ¥s 62;
3, 4-tetrahycho) 25 isoquinolyl anili

_ TBWn, el f Rarsiols QAOBLI963-63r  anal ogues
of thﬁm%‘e{zu&ttyﬁ Aniihal DL LelishR! (0 Wekl %?@ e so-called “complex

tet.rahydr.oi soqui noline derivatives. are cour

BEHY prietrey” Ressahpinech aive in tayerel ez merehn mciustmgaas indicated

SRk, afdiRls HNTu L RIRER &g!,g
nenper ofsa éslecorrd%h éfaﬁse Cbﬁ]% ﬁeny F g . Shestrum of
Ay Dpindits vopsmalymeleeviar mw%enmr @mmwmmabmewm be .

| mm&%a%e?%ﬁ%l ne W th sub‘géﬁixgg%‘?ﬁé@%mam gargﬁl seizure,

‘%?légwﬁlEvvﬁmﬂﬂﬁéehaﬂky$tPGM%'k*mﬂ%tnmdkanMﬁhmﬂﬁgm;c
NARSRrapesitDbbd), V0. anfhod@gi T abl e properties. hi a

first_asSpect, there i's provi ded a conpound of formula
A mer%ﬁgﬂ@ﬂfmbmaaﬁMWMMQWh&m@ﬁedasmh

i f Sy i By e

CORpRUNGEY, chym) afffget ﬂnmmg of\Br @@a@as@nmm byﬂassmm ion
Km@y N( CH3) 2, C(=0) N(Et ) 2,- C(=0) NFI 2. C(=0) NFI - Cl - C8
10 al kyl, SC2NH2, NHSO1-Cl-C6 al kyl; C(0)O0CL- 06

al kyl ,” 0O(=0) Cl - C6al kyl, OCI-C6 al kyl ; SCI-C6 alkyl,
C3- C6 cycl oal kyl , (éﬂﬂﬁerC3 C6 cycl oal kyl, C3-C6
cycl Iﬁ%&iﬁéﬁﬂm té yﬁas%%%bﬁ? F}#l%%cqmpound that is

“al kenyl ,  C2-Co6

- S“P@ﬁ)tommsw M;Whmmﬂmmmm (CH2

25

i m soxazol yl, (C142)nt hi azol yI H Ci—% i sot hi azoI yl,
(C1-1,) ,_61311enYI_ , (042) npy§fo “Cﬁ' nPYridyl, or
(CH2) myrimdyl, 15 ere m ercb L or 2, Ar isa
5- to 10- nenber :@ or §bi cycl'\‘“e aromati c group,
F S ' ‘
the present inventors have discovered suzpnsmg and_- exceptionally promising propcm- ‘ts-

in a series of tetrahydroisoquinoline d_cxivativcs, specifically, para-N-(1,2,3,4-tetrahydro)

: iépqtﬁnolyl anilides and carbamates, and their several sulfur analogues, of the struchsre of

f(_in'mlla IA below . .
These tetrahydroisoguinoline derivatives are, of course, benzyl amines which are
restricted to particular conformations because the benzylic nitrogen is a member of a

2
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optionally containing 1 - 4 ring heteroatons sel ected -
i ndependently fromN, 0, and S; or Rl and R2,

together with the ring carbon atons to which they are
attached, forma 5- or 6- nmenber fused ring, which
ring may be saturated, unsatun ted, or aromatic,

whi ch optionally contains one or two heteroatons

sel ected i ndependently fromO. N, and S; R is H,

hal ogen, 70 phenyl, 2-(N, N-di.net hyl am no)et hyl, CF3,

~ 0C1-C3 alkyl or C-C3 alkyl; R and R4 are,

i ndependently, H CN, hal ogen, CF3, OCF3, OCl-C3 =

aIkyI orCIC3aIkyI Xis Oor S Yis 0or S =

B0 B Giaself o 1 by P9ing! MieovdGhl |

(SCHI§6) wal 2C3- C6 cp)q/;cl oal gy , Y &ég}&?u%ﬁfsh‘%%%a
m rem!m‘awg@theen@ym @apkgqoup of retigghingawiigsubstituents

al
Cl '2 IR A kenylmézfg‘ﬂo%th’é‘a&enyf'&mfpmmgm

WW Ar, (CHR6)wAr, CH2(CHRB)Ar; or
CHR6 Ar is a 5-
§o ) R %%ecﬁo\%}% &gﬁ%iﬁ c plé%ld ﬁfl’rf%rmka?% graup,

optlonally cont ai ni ng | -4 ripg heteroatons sel ected

i ndependently fromN. 0, and j_ 146 isH_or C -C3

al kyl ; where all cl¢lo cﬁffoqlﬁényl “groups

optlonally contain gXhet er oat ons 3

sel ect ed i ndepende N, O0,%and S; where al

al kyl, cycloallcyl, , - cycl oal kenyl

het er ocycl oal kyl , Rhet erocycl oal kenyl, allcynyl, aryl,
“and heteroaryl groups in Rh-ﬁ?, R, R3, R4, Its Rs

alld Ar are optionally substituted with one or two
-wherb 8t ptdiRy b, Belepmbledly, HoE drttgat, ICHCNoOH, CHLIETHF,, CF),

OB o CARIRI-I L ik o PRE LRl o

NHEGEP )Gy lalkal, K(FOPVM@ERE, @4!‘-‘9)39@)2,(@(&001%15 DFsOINHHOR

oL R PR 5 G HBIOERAE Belh g b2,

- alkydy SE-Gs dlidv, CACHetoalkiyl, (GiLE2Cs arlenkyid€per cemdaienylH,

(B B e Ak B iRy, A st i

- (Oibd-Bnidezdpll (CH)mpYfCft, OBl hawpps! Gt (-Gﬁﬁhulsoahioyjl (CHa)nthiazolyl,

R G T L

wiedrkml = ze@f, =70) D) Ar-iC6 Satok P+ me:ﬁﬁ‘a&lﬁ)c@b— @Gédykiiydromad gr6fp,

ooty phis B! BRSO kPPl R o

R;chnd IR@,abgeeh[By withGRe ﬁﬁg arkmmydms 1EhED tadylayaattacher foni5 5- or 6-

m%@%;ﬂa lner p hﬁ%ﬂ %% f}g s%‘ﬁsregedg s?sa‘gxrlgu:rc}) 8’3 agig’xgatlc which optionally -

orc a*Z
COtEIHS Ptie Qﬁlhxainﬂeydaﬁor@ﬁdﬁ):ted lrsiemdnriaﬂﬂfy)kn O, N, and S; R’ is H, halogen,

oo s NS DR CPL Y LU PRtk S,

indeperidentlyk eh N, hrlogas CF ptO(ZﬁjatDCprajkbtl porCighalkyl; XWoO or S; Y is

o BRSPL MR, 981 E! PLLRORBRGEA X LAl 230

cyddml!cm CHHEHR ;< s 2@eloalkyl, CRy=CH-CACs ¢ y@lcalkFt, QH-CR)=C;-C,

G Gt ReR L R et R ey St

C;~C¢, alkynyl Ar, (CHRg)wAr, CHy(CHRg)wAT, or (CHR ), /CH,Ar, where w = zero, 1, 2, or

-3, Arisa5- to 10- member mono- or bicyclic aromatic group, optionally containing 1 ~ 4

ring heteroatoms selected independently from N, O, and &; Rs is H or C;-C; alkyl; where
alf cycloalkyl and cyc]oalkenyl groups optionally contain one or two ring heteroatoms
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" ring heteroatons &gk(ﬁ

_ cycloalkenyl heterocycloalk

' mhbmﬁ\whd Ray ayt, indupebdastye HOGNy halgien, (H5,0N) O, NG CHEE, CHF,,
10

i ndependently fromN, 0, and 5; or Rl and R2,
together with the ring carbon atons to 'which they

-are attached, forma 5- or 6- nmenber fused ring,

which ring may be saturated, unsaturated, or

arq?%?esf m@%%@%’r@? Cher s R PR B0t S, gycloatkeny),
hepiocpdiediitesyli ubﬁiyl,tabm,add asefbRBS Bolfin R, Ry, R, Rs,

'CIS H h
ﬁt’ iRy BN ods or e suspitpents elected

Méhabgm, o mr%tgatéltub%ﬁkg 6@1:3, agd CFs; and

ha oge CFS OCF3 al kyl ,
= Lﬁgoﬁgﬂ onaly; all Wﬂk@"ﬂhdﬂ?cﬁk"%’ﬂ smpwepgnonally substtuted

ng IRAWC3- C6 cycloal I cyl,
(CHR4)Cllg cycl oal | cyl, CHQ(CHRG)CS C6
cycl oaltkyglin OrﬁRﬁbbd%nCﬁisﬁyﬂd)sma bioyillgs of dmEmldesG@ompound of

cl (CHR6) C3-C6 cycl oal | cenyl, CH2( CHRewCS- 05
' C%?P@gﬁgenyl

Ca-C6 al kenyl, C2-C6 aIIcynyI Ar,
( CHRG) Ar, CHQ(CHRG)Ar or (CHEﬁ)CHQAr mhere w =
zero, I, 2, or 3, Ar is a 5- M- renber nono- or

bicyclic 5 aromatic group, onalll'y coﬁtalnlng 1-4
pend¥ntly fromN, O,

and-S; R6 is Hor (- qgkyl whére all- cycl oal kyl

and cycl oal kenyl gr gtlonally contain one or two
ri ng heteroatons sahected i ndependently fromN," 0,

ands; where all alkyl, cyclqﬁlkyl al kenyl ,
y helerocycloalkenyl

Kt o b S M b A Bbubeshcic

MHNHC(@)MW ICE-OROH; N (=0 (EQNE(=ORH,, QFO)NH-C; -Cs -

S s o, e Bl b BB S, SR Lk ocic,

dbrn 90aCH i!lkﬂuﬂﬁgts gyﬂlagkm (mizancaams(l:??ysmkgr | QYHCs c5tlédlkenyl,
(A esflomnb e BB 5, gk A i iemytons
() {feryh e«zgﬁ)ahnid?zomb(c&sz)mrlrsfggr, (mr'{i)mbﬁzalyﬂ (GHy)isoxazolyl,
B RN G R e S (e DAl AN e S
(@fhhwmﬁdéd gg::crlfgmmm m?iwm&ldmeﬁﬁtgr?gs tionall c?r;]tzém one
PR B BRYBmS SE B oot bord 1 o bnd € ettt @ optomatly
sulzmpmumk deécri‘bea elosv; lwherEmib adropl; eﬂz | Axcik b Y- &pmame%me@m

ound Qf rnula | har maceuti.cal |
Bl apding R prbw reBe BriGraatas siecs
nal}apbfrﬂcxﬁtbfﬁarla@em i6a IS} ¥r mp?ﬁmzawg&h&&mi :t;hefnng c&%ﬂﬂ%ﬁﬂ o .
rmul a er, e i.men

whck ey @Bﬁﬁ% o & 7 Sty ?@9@@ Fuliching way be saturated,
unsaturated, or ammanc, which opuonaily contains one or two heteroatoms selected
mdepmdcnﬂy from O, N, and S, and wh:ch is optionally substituted as described below;
IUmILhdqgndmme2{NJ¢dmmﬂwhnmm%ﬂmLCEhOCpCBdkﬂorcr03ﬂhdIh

 and Ry are, independently, H, CN, halogen, CFs, OCFs, OC;-C; alkyl, or C,.Cs alkyl; X =

OorS; Yis OorS; q=1 or zero; Rs is Ci-Csalkyl, (CHRg)wCs-Cs cycloalkyl,

3a
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phar maceuti cal conposition conprising a

phar maceutically acceptable cant or diluent, - a
syrup for pediatric use, and at | east one of the
followi ng: a pharmaceutically effective 25 anmount of
a conpound of fonftula IA a pharmaceutically
acceptable salt of a conpound of fornmula IA a
pharmaceutically acceptable ester of a conmpound. of
formula IA, and a pharnmaceutically acceptabl e sol vate
of a compQund of fornmula IA - In yet

-anot her enbodi ment, this disclosure provides or

g@g@ml-@& % Eﬁ%&gog'géé’\g F%:@F‘Elﬁg‘é:% ) n‘%Jc gﬁ}kf él&LCH-Cs-Cs cycloalkyl,

aﬂﬁﬁﬂnﬁeﬁC%qmmhuwﬁQCHR@EG&@bhﬂk@&ﬁmﬂeﬂﬂbﬁﬂfRéaﬁﬁﬁh

PhadbryE Ginstienth cx il (i A GRG. A8 e

A(CHRGR CHLAT, w&brbyv aegeaepl, abdneﬁ Aalista Bfto A0-cmmipbernoomf or bicyclic

TR i he P R iR LR BBl ipShetly rom
a¥, O phdby R, IS0 IC, af; alkyl;ontieraitkbyoloalicgl andl ;@rclbﬂkeﬂy] Zyomps

anotngﬁqlrS enbog%en%g{vﬂd%gbﬁegoaﬁcl oglure El&ova% {F‘HBI‘%O mds
WheRANRINIM, csltisAkALaTkey, Shclbsikaiyt, beterdydyalkyl] hetabmlbalkenyl

*'%ﬁ?ﬁyﬁ%ﬁ el SR Oy oy Rericy By ond Ar areoptonally

?ﬂﬂﬁﬁfﬁlﬁlgﬁb loyu&f %%Qﬁmiﬁs t@muﬂ En&ﬁ?ﬂe?mﬁtﬁﬁmm-@alkyi
ornul a Oor a Sa or_ester, o SOl Vv er eof
BPEEDE Ne PP OMS: DRI G} ot SpomeyE: gad ahptecadgjtionally,

R BRMANES arf hetdhbdycioAKSNEro@FS ard SptibRAlEy HibSERA With sdafifdnyl
i ncludes alt conpounds of thla I nventi on where one or

 BORR: S3eh pempoxpds 31 pravinn piRoRel AR PT edviaBbpe
t her efsentialiAlP cothBiake RS bEIHR KON OfrilesGA i B 46
conpounds. of _fornul a | A-above-where. t he group

Yhis inenfignaach of the fol |.owing

NI | CE?MerMﬂEZ{dSﬂéﬂRﬁus disPlbdke PRl lidsr coleltfizieR)aSRAposition

NHC(=S) 012. 5,- .and NHC(D)5R5 '. 15Thus, in one
@ﬂ%‘é’iﬂﬁéﬂ’bﬂ!ﬂﬁ?‘? % ecsRiahle opFig AT filuens and ghieasi greefiae

ﬁll&@ﬁ?% ceﬁemrlgle&e&ﬁ»e atbpRnesidofapodnd (A AMRRIAS

n apot her enb |nent this )
ceatitelly prosntpbls salbpt & eRRON Hiown aéénﬁaf&maﬁrmﬂy |
&ﬁﬁﬁ&ﬂé@ﬂ¢%nd@@%bﬁqkhhé%ﬁﬁﬁuﬁﬁﬂﬂldﬂﬁabhmﬂﬂﬁ&ﬂﬁ%ﬁﬁmmqwﬂﬂemmn
I n anot her enbodi nent, this disclosure-provi-des or
of gepmaprngaf ormulikound of 20 formula I A . where .
NH- Clgm yet %)ofb@%)ﬁﬂocﬁﬁeﬂt %hl su@ p%%ﬁles r contemplateJ zppegi h er

‘enbodi nent, this discl osure provi des_or cont'enp ates
BPOHEPHBMEPY DS HPHATBAGEaly areapiablp qaeir or diluent,

- 209k DIFGRHRS,; and at least onk Bfﬂﬁ%lmhngfﬁ%ﬂﬁhﬂﬁﬁhmﬂl? effective

di scl osure prOV|des or _cont enpl at es;_.a conpound of
amgpnkaf 3 cpmpoupgf domiula [ apparmageyticglly p@@%&u@} ofgcompound
of formula 1A, a pharmaceutically acceptable ester of a compound of formula IA, and a
phannaceut:mﬂy acceptable solvate of a compound of formula IA.
In yet another embodiment, this disclosure provides or contemplates a chewable
tablet, suitable for pediatric pharmaceutical use, comprising a pharmacentically
acceptable carrier or diluent, and at Jeast one of the following: 2 pharmaceutically

4
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251 n anot her enbodi nent, this disclosure provides or
contenpl ates a conpound of fornmula | A where

NH C(=X)-(Y)gR5 is NHC(=0)SR5. In another generic
enbodi ment, this disclosure provides or contenpl ates
a conpound of forrmula IA where q is zero and R5 is
Cl - Ceal kyl, or (CHRG)wWC3-C6 cycl oal kyl . I n
anot her subgeneric enbodi nent, this disclosure

provi des or contenplates a conmpound of fornula IA,
where It" is H nethyl, ethyl, or hal ogen. In
anot her subgeneric enbodinent this disclosure :

des or nte ound of forpnula
Wﬁer evﬁm‘i’lglt Bﬁ Hf%ﬁaﬁﬂgg lﬂ’ﬂﬁ‘ézﬁ; acce?table salt ofa
e roshiundaf fordklh m,oh ﬁﬁhﬁﬁdﬁmny astieptaisle edlvae Bf@&ﬂﬁ w88 of '

a. C for mul | A, is 0OC1- yl.
top R 10~ ReeeRALY SRR T Of f RrBPid of BRrtida 1A
provi désyetinotbd Ekhlﬁ;ﬂﬁleﬁl 1B dl&:lc@ﬂﬁﬁ@ﬂd}b@ oQhntépidnad b tethdl of

where.lt' is . 2-dineth Cet h n anot her _
RIS ot BT O CHTGearhugh i SO A adign gptsge- gt

qmtdsﬁﬁfﬁbhirﬁﬁls,abohq:rﬁ stezﬁng‘te ragsuﬂle&t InfRecdRERfht

dﬁ ﬁ& anot her 'sub enerlc enbo ment, this
TR cHpgvedawrBt ol asRTRREILAL dFmladdnera sl opgster or solvate
fihereofl'a | A, where It' hal ogen. |n ‘anot her subgeneric _
enbodi nent, this disclosure provides or contenpl ates
a - Thipfifsiagricingdes @htptimsrsipad salfge§pomppunds Hisiwteripn. or
eThimydiscloshzlaRo REIGAeDAT cobpddGRBEIhs GrvaRBOMPRIE or nfRke dichns -
Iocated .as shown below In another subgeneric

Y 2 rpgiogctive ieppe therelshown bel ow R4

Thls disclosure provides or contemplates compounds of formula [A above where

the gmup NH-q—X}mq-Rs is each of the followmg: NHC(——-O)R; NHC(-—-O)ORS,

. NHC(-S)Rs, NHC(=S)SRs, O(“S)OR.S, andNHC(=O)SR5

Thus, in one embodiment, this disclosure provides or contemplates a compoﬁnd of i
formula [A, where NH-C(=X)(Y)qRs is NHC(=O)Rs. |
* In another embodiment, this disclosure provides or contemplates a compound of
formula IA where NH-C(—X)-{Y)q-Rs is NHC(=S)Rs.
In another embodiment, this disclosure provides or contemplates a compound of !
formula IA, where NH-C(=X)-(Y)q-Rs is  NHC(=S)SRs. '
In another embodiment, this disclosure provides or contemplates a compound of
formula 1A, where NH-C(=X)-(Y)-Rs is each NHC(=0)ORs.
In another embodiment, this disclosure provides or contemplates a compound of
formula IA, where NH-C(=X)-(Y)q-Rs is NHC(=S)ORs.
In another embodiment, this disclosure provides or contemplates a compound of
formula 14, where NH-C(=X)-(Y)q-Rs is NHC(=O)SRs.
In another generic embodunent, this disclosure provides or contemplates a

compound of formula IA, where qis zero and Rs 1s'C-Cs alkyl, or (CHRQ.,C;—Q;
cycloalkyl.
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“I'n anot her subgeneric enbodi ment, R is |ocated as

shown bel ow conpound of the structure shown bel ow.

“ft - 10l n another subgeneric enbodinent, this

di scl osure provi des or contenplates a conpound of the
structure shown bel ow In a nore specific
subgeneri c enbodi nent, this disclosure provides or
contenpl ates a conmpound of the structure shown bel ow,
where Rs is C5-C6 al kyl or (CH2)"C5-C6 cycloallcyl.
In anot her nore specific subgeneric enbodinent, this
di scl osure provides or! contenplates a conpound of

. the St}%&%@ Sib yg%fﬂ dinQNM mlm&ﬁo%rﬁﬁoéz&s {RofGnpihd ¥ or .

(CH2) I n anot her
SpﬂmanwﬂﬁﬂmﬁwﬁkmmmembmdﬁmmﬂwlQMMSMﬂmh@kmsure
provid o) nt e tes a c ound of the structure
Ry Cp5 4 I Pro SeTagmERa
mmﬂmﬂmdoﬁﬁnﬁﬁhﬂﬂxymmiahmphmwd :

In another subgeneric embodiment, this disclosure provides or contemplates a

. compound of formula 1A, where R' is OC-C; alkyl.

In another subcrenenc embodiment, this disclosure provides or contemplates a

compound of formula 1A, thre R'is 2—duncﬂ1y]ammoethyl.

in another subgenenc embodiment, this disclosure provides or contemplates a

compound-of formula LA where R'is H.

In another subgenerlc embodiment, this dlsclosure provldes or contemplates a

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

In another subgeneric embodjment this disclosure provides or contemplatesa

- compound of formula [A, where R' is methyl or ethyl.
15°

In another subgmcnc cmbod:mcnt, Rl is located as shown below
. R a :

fi» o

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

| . ./jlii[:n\“/{YhHHRs
& .\ y Rax .
R, .

Ri

In another subgenetic cmbodinicnt, R;is Jocated as showr below



- nethyl, or nethoxy.  In anoth

In a nore specific subgeneric enbodi nent, this

di'scl osure provides or contenplates a conpound of the
structure shown bel ow, where R3 and Ry are,
~independently, El, nethyl, or nmethoxy, and Its is
C5-C6 al kyl or (CH2)./C5-C6 cycloalkyl. In a stil
nore specific subgeneric enbodi ment, this disclosure
provides or contenplates a conpound of the structure
shown bel ow, where R3 is CS Cs alkyl or (CH2),,,
CS-C6 cycl oal kyl . S I n anot her specific
subgeneri ¢ enbodi nent, thls di scl.osure provi des or
contenpl at es a conmpound of the, structui-e shown

bel ow, ‘where R3 and R4 are, 104indepe ently, I,

“squenerlc
enbodi nent, this disclosure h i deg or
_contenplates a Co:gi:fg:? Nt he”stryCture’ shomn bel ow,
where R3 and R4 ar ndently, H, methyl, or
met hoxy. In a ,specific subgenerlc

enbodi nent, this U|§closu provi des or contenpl at es
a Compound of the structure shown bel ow, mhere R5 is

C5-C6 al kyl or (CH2)w C5- C6 %% Ioalkyl

-1 n andnpedthe sehgeneric shown beow
di scl osure- prOV|des or contenplates a conpound of the
structure shown bel ow, where R3 and R4 am :

i ndependent I'y, I'l, net hyl, -L BH OCF3, or met hoxy.

In another subgeneric embodiment, this disclosure provides or cont_emplates'a

‘compound of the structure éhown below.

[n another subgeneric embodiment, this chscIosure provides or contemplates a !
oompound of the strocture shown below. :

Rq

/CEH;H/MQ;%
b

N R;

T



10 - In a still nore specific subgeneric
enbodi nent, this disclosure provides or contenpl ates
a conmpound of the structure shown bel ow, where R5. is
C5-C6 al kyl or 15 (CH 2)" C5-C6 cycloallcyl. 1In

anot her specific subgeneric enbodi nent, this

di scl osure provides or contenplates a conpound of the
structure shown below, where R3 and Its are, :

i ndependently, H, nethyl, d, CF3, O0CF3, or nethoxy.

20 In a nore specific subgeneric enbodinent, this

di scl osure provides or contenplates a Conpound of
the str er or
5 (d i ét[lg &W&gp @9 M%F%g ? dmntl tﬁls glﬁcl%swe Prow% &

: smmﬂpla:esswag@eaﬁd Gftﬁa’&ﬁl @ sHowmibaioSy, guh&fé EQ;ﬁHC?-CGaIkyI or
P ont enpl ates a conpound of the
{%mi@ B‘gﬁﬁy eI ow, where R5 is C5-C6 al kyl or
(CH C5-C6 cycloal kyl. 151 n yet another nore

‘speci fic subgeneric enbodi nent, this disclosure

provi des or contenplates a conp-unﬁ ofs the structure'
shomn bel ow, where its is | CHZ ‘p? C3-C6 al kyl .

5 .
In another more specific subgeneric embodiment, this disclosure provides or '
contemplates a compound of the structure shown below, where Rs 18 Cs-C5 alkyi or
‘ﬁﬁiﬁik4%cwdmmhd
095"3 ﬁ .
b
O
OCF,
T B

In another specific subgeneric e:mbodiment this disclosure provides or
contemplat&s a compound of the structure shown below, where R; and R4 are,
mdependenﬂy, , methyl, or methoxy.

15 : FiN -

In a more spemﬁc subgenenc embodiment, this disclosure provides or

contcmplates a compound of the structure shown below, where R; and Ry are,
mdependenﬂy, H, methyl, or methoxy, and Rs is Cs-C(, alkyl or (CHz)wCs-Cs cycloalkyl.

B



I n anot her subgeneric enbodi nent, this disclosure
provi des or contenpl ates a conmpound of the structure
shown bel ow, where R3 and R4 are, independently, H,
methyl, d, CF3, OCF3, or nethoxy. 5 1n a nore
speci fic subgeneric enbodi nent, this disclosure

provi des or contenplates a conpound of the structure
shown bel ow, where R3 and R4 are, independently, H,
methyl, CI, CF, OCF3, or naethoxy and R5 is (CH2),, Ar
or C3-C6 aIkyI H 10 In anot her subgeneric

embodi ment, this disclosure provides or contenplates
as a conpound of the structure §Qomm bel ow,. where R5
Is (CH2)"Ar or C3-C6 al kyl. dn yet

anot her nore specific subgenerj TMeTR; this
‘di scl osure provides or contenp g¢s ai.conmpound of the
structure shown bel o wWere” R3™~andrR4 are, :

i ndependently, H s Y, CF3, OCF3, or nethoxy
and where Rs'is P or C3-Cs al kyl .

I n anotﬁbﬁm%mbgameﬁ¢@MgmbmdeﬁmEmwh@ﬂﬁmﬁmsgbﬂ&ﬂbﬁ r
pe&&&;ﬁm coﬁe,emtﬂé &ﬁm&r&%mw@wotvhwﬂk &l alkyl or
wher e s H I n anot her subgenen
eﬁgéﬁvﬁeﬁ$QW$ﬁ&§1dlsclosure provi des or contenpl at es

5 al conpound of formul a I A, where R is hal ogen. -

»

. . : - . ) - . ﬁ - - .
5 _ _. ) . . \ \n/‘\Rs
_ 3 . o .
. _ N - N

'HN

In another spemﬁc subgenerlc embodlment this disclosure prov1des or
contemplatcs a compound of the structm'e shown below, where R; and R4 arc,
10 | independently, H, methyl, or methoxy.’

H
N\Ir(Y)q--..._Rs
X .
R
N

In another specific subgeneric embodiment, this disclosure provides or

15 contemplates a compound of the structure shown below, where R; and Ry are,
independently, I-I methyl or methoxy

B H :
N {(Y)g—
. YR



I n another, nore specific subgeneric enbodinent, this
di scl osure provides or contenplates a conpound of
formula IA, where R is d or F. In another
subgeneri c enbodi nent, this disclosure provides or
contenpl ates a conpound of formula IA where R2 is
trifluoromathYl. In another subgeneric enbodi nent,
this disclosure provides or contenplates a conpound
of formula IA, where R3 and R4 am independently, H.
C,Methyl, -ethyl, trifluoronethyl, or nethoxy.
I n anot her, . nore specific subgeneric enbodi ment, this
"di scl oShg illRKRhAER sPhenE@ B f
formula I A vvhe?e q .?,Fé zero %&Es%ﬁc}G%%%g%ﬁq

~ eConjmplatss mmmql obthe sEudiyre shdwn telvot, néhere Reiis €5-C alkyl or
SRggbfbc sg&g; rlc enbodi ment, this disclosure
prOV|Hes r-con enplates a conpound of formula IA,
where q is zero and R3 and R4 are both methyl. In
anot her subgeneric enbodi nent, tRAMs discl osure
provi des or contenpl ates a &Q QU f fornmula

" IA where It' is. nethyl, d anfsR3 and R4

. are, 20 indepen ety et hoxy, or

- methyl. In another enbodi ht, this
5 disclosure providé% ol pl ates a conpound of.

formula |A, where R is nethoxy; and R3 and Its are, -

i ndepemnfgshdr ¥pec1Hz su%eneri@ t‘:lgwdlmegpﬁ@ X 05 Q h{gm{f - In

- anot her - nore speci fic subgeneric e hIS
- fPRlemplaias e compoReical tbw%h%ﬂwm’avwwhareé?e mpréanamof
R A WBEA, & O O 2iBibgnd R4 are:
7 i ndependent | , I n anot her
10 sybgeneric enbodlnent thIS dlsclosure provides or
contenplates a- Cbnpound of farmula | A where R is
H "qis zero,. and R5 is C.-C6 aIkNI @% ( CHR..6) ; X3- C6.

cycloallcyl. . | n angt i NERE C”

enbodi nent, this A%cl osurelp i d or contenplates
a 1l 5 compound oW 1l N1 A “wWheRe R is H .qis
Yis O; and R5 is kyl , or (CHRG)CS-OS' '
cycl oal l cyl . : I n anot her subgeneric

‘enbodi sclosure rovi de

nt. this r cont 'Iates
a corrpg‘%ﬁt&] BT R8T LT EITiE ST e s 1%"? ¢ Ef"‘flg “ Yis
SmtamplatBsa banitundef delsituctuy shoGhBADw, wﬁ&e €5 is Cs-Cs alkyl or

Lo a nore specific subgeneric
15 é%%%ﬂe'E%F %Fhﬁg dlsclosure provides or

_ Inanother specific subgeneric embodiment, this disclosure provides or

. contemplates a compound of the strocture shown below, where R, and R4 are,
independently, H, methyl, Cl, CFs, OCF 3, OF methoxy.,
20 '

10



 ,fsubst|tuted 1 n ‘anot:

10

r@{hbﬁﬁpbatﬁk)aky&orrpound of forrrul alA where R is
- 4-phenyl, optionally substituted. : I n anot her

15

~contenpl atec a conmpound of fornmula I A where 11.' and

R2 are Hand-Rs is Cl-C6 alkyl, or (CHR4)"C3-C. 6
cycl oal kyl . In a nmore specific subgeneric
enbodi nment, this disclosure provides or contenpl ates
a conmpound of forrmula IA where |V and R2 are H and
R5 is Ar, 15 (dilts),"Ar, CH2(01126)Ar, or.

- (C.HR6),,CH2Ar. In a nore specific subgeneric

enbodi nent, this disclosure provides or .contenplates
a conpound of formula IA, where it and R2 are H and
Rs is (CHR6) C5-C6 cycl oalicenyl, CH2(CIR6),,Cs-C6

~cycl oal kenyl, C2-Cogal kenyl, M C2-Ce alk¥YnYl. In a

nore specific subgeneric enbod
provides or 20 centenpl ates 2

thbs di scl osure

where it and R2 ayesH and Rs C3:C.6
cycl oal kyl or: . , y“cyefoa ﬁl In_another
nore specific subga c gnbodi nent, this disclosure

provi des or conte , a conpound of formula IA,
where it is halogen; and R3 and R4 are H O, ethyl;
or met FFy-’i more speificyubgprstitrabodiped tdbeiopireprevidsgeneri ¢

‘enbo”' t hi I n
SOREADEROL corbuha O BE RS O 6, Dhcaf ROLTPEANE or
EBHanﬁ&E%caﬁmmﬂﬂ a, ethyl, or methyl In another nor e

speci fi ¢ subgeneric enbodi ment, this disclosure
provi des” or . contenpl ates a conpound of fornula

- 1I'A, where Wg O or F; R3 and R4 age H O, ethyl 30
~or methyl; and R5 |s Cl-C6 al} e £ -Cs’

nbodi*trent , thls
conpound of
enyl, optionally _
re speci fic.subgeneric

-enbodi ment, this disclosure provides or contenpl ates.
a. conpouRieratordspecHigisepesnaric Wl?@iﬂéenr ffhis disgloguraseaiisy or

SRS LR 00 O P G o

cycloallcyl' I'n

di scl osure prOV|€@p
formula I A wher

nore specific subgenerie enbodinment, this disclosure
provi des or contenpl ates a congoung of fornula | A
where It'. is phqul - option ﬁfd and R5
is Cl-C6 aIkyI Q*( R6) C3- kyI

HN N

cl

In yet another more specific subgeneric embodiment, this disclosure provides or |

contemplates a compound of the structure shown below, where R is j(C-Hz);,Ar or Cs-Cs

" aliyl.

11



10

15

20

~a conpound of fornula 1A "wherg

10l n another nore specific subgeneric enbodi nent,
this disclosure provides or contenplates a conpound
of formula 1A, where RI is NHCLl-C6 al kyl, N(Cl-C6
al kyl )-Cl- C6 alkyl, C(DNHC -C6 al kyl,

NH- C(D) G -C6 al kyl; 0-C1-C6al kyl, g=0)-Cre6 al kyl,
C(=0 -0C1-C6 alkyl, or OC(.3)ClI-C6 allcyl; R is
phenyl, optionally substituted, and Rs is Cl-C6
allcyl, or (ClI1C3-C6 eyel oal kyl. 151 n anot her

" subgeneric enbodi nent, this disclosure provides or

contenpl ates a Conpound of formula IA where R is H,

t hyl thy H- C1- | k
I;Fky?/ 5[ aoeg_the&ub nﬁrlcl em%ecfé& tﬁﬁ-’}l (j_lose% prolvkes ALY cdntem{;l esa |

- [ ohigothddithe ﬁ%addféﬂwwhwert whaeRhaid mub@.&ﬁ%bﬁenﬂy, H, methyl,

el] [ , this disclosure provides or contenpl ates
&?893’%8&1 Yof formula |A where It is H,

methyl, or ethyl; and R is C(.3)0C-C6 al kyl, 20
OC(43)Ci-C6 alkyl, or OCl-C6 mikyl. In another
specific subgenerlc enbodi ment tmls(gjsclosure

provi des or contenplates a dpnppundf of FoReul a I A
where It, is H nethyl, nefkr _orx hal ogen, and RI~
is nethyl or ethy ¥ a »ther noftee specific-
'subgeneri c .enbodi N8 s di scl osure provides or 25
contenpl ates a cwfpotnd of formula IA ‘where Rl is H,

met hyl , rnet hoxy, or hal ogen, ‘and R is phenyl .
I'n” andt hBPre fRsFile P rEb Hﬁﬁéﬁéﬁlﬁc@s‘éﬁ%ﬂ?%ﬁt this

0
PoREn PR £ ol SRR SR, SRR e,
hulen@dmﬂyaﬂdmbiﬂ:ed iC, ¢F3, QOF;, 'or mnthmﬁ&s is (& wer ar¢s-Ce alkyl.
enbodi ment, thi's di'scl osure prledes or contenplates

,RiLls net hoxy,
met hoxymet hyl , et hoxymet hyl , oxyethyl. In a
nor e, specific subgenerlc enb: gent o t hi.s di scl osure

where Rl is-nmeth th ynet hyl , et hoxyrnethyl, or
met hoxyet | ayl ; net hyl, or-halogen; and R3 is
‘methyl, or . In another nor e specich subgeneric

enbodilmenmather stligpnerielprgoflimenirtes Gictysiraiweyidey or contemplatesa s a

~provides or 5 CRE; a conpagnd of fornula IA,

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

T_ %

In yet another more spec1ﬁc subgeneric embodiment, this disclosure provides or
contemplates a compound of the structure shown below, where R; and Ry are,
independently, H, methyl, Cl, CF3, OCF;, or methoxy and where R is (CHz)wr or C3-C
alkyl. ' '

12



10

15

20

_are’

contenpl ates a conpound of forrmula IA, Wiere R is
4- phenyl, optionally substituted, and Ft2 is H,

Met hyl , met hoxy, or hal ogen. 10In anot her nore

speci fic subgeneric enbodi nent, this disclosure
provi des or contenplates a conpound of formula IA,
where if-is CF3 or CI-C3 alkyl, and R2 is H, nethyl,
ni ett hoxy, or halogen. In another nore specific
subgeneri c. enbodi nent, this disclosure provides or
contenplates a conpound of formula |A, where R is

“methoxy, -and R2 is H, nethyl, 15 nethoxy, or hal ogen_

- In.another nore specifi.c sub eneri ¢ enbodi nment,
this disclosure provides or contengl ates a coi npound
2 'Qf et hyl
hal ggen n anot her

of fornmula I A where it' is ﬂEEia hﬁrahr
O . o

and R2 is H nethyl, methoxy,
this discl osure:

nore specific subgengtri g~gytio '
provi des or 20 iﬁ;ﬁ 5 a conpound of fornmula IA,
where ¢ |s zero, met hyl, met hoxy, or

hal ogen, is 1- ﬁhenyl optlonally substi tuted; "and
12.3 amdwﬂwraﬂhgtﬂ,eﬂ@mboémw fthis disclosvestphoyides dr pongemolatoes

nor e [ fic nmbodi nment, this disclosure
ﬁ?’Bm g %’F"‘&‘Bi‘i\eﬁ‘g #’%és tconpound of formula IA
wher e aﬂoﬁlelzs@lgggnen&nﬂoﬁimkht t]i‘i?&zﬁ)()lsure BLRO% ont@plates a |

hal - og en R is 4 tionally substituted;. and - -

X

" R?Bn%ﬁﬁ‘ﬂ d of "E"‘gi“é“ ¥{2ésc r methyl. 25In another

nor-e Speskki o ggkagﬁaﬁbgeeere Hﬂil@)dinmﬁl‘thl,s disdisere glowiddsos ur e

prOV|des or conte [ates a c nd ormul a I A
Gmamplaies ascomppegnd %mﬁwg%% ‘Srr%ffﬁé{z or

hal og eﬂanoltﬂer suﬁg%negg Sntbinderdi- 1633 digdhdyd pro-adesl or]cBﬁeramﬁBS R4 |

or nethyl . .. . In another nore

@%@E¥W4e %@%ﬂéi@fF@ﬁEﬁﬁ sitfunemetil-s di scl osure
‘provid BSndMer @Qg&h@%h&ﬂﬁ&ntathﬁ Q@A prodfies bodonmihdatés A,

st sk 4R A

ﬁiﬁlﬁ&lomeﬁﬁrl @Moxy |

_In another, more spemﬁc subgeneric embodiment, this disclosure pr0v1des or |
contemplates a compound of formula IA, where q is zero and R; and Reare Cl, éthyl, -
methoxy, or methyl. ’

In another, more spec1ﬁc subgeneric embodiment, this disclosure provides or |
ountemplates a compound of formula IA, where g is zero and R; and Reare both methyl.

In another subgeneric embodiment, this disclosure prov1des or contemplates a
compound of formula IA, where R is methyl, halogen, or H; and Rj and Ry are,
mdependenﬂy, H, Cl, ethyl, methoxy, or methyl. '

. In another subgeneric embodiment, this disclosure provides or conternplates a |

compound of fouuula IA, where R' is methoxy; and R; and Raare, mdependently, H, Cl,
ethyl, methoxy, or methyl. T

Tn another more specific subgeneric embodiment, this disclosure provides or

' contemplates a compound of formula 1A, where R'is H; and R; and Ry are,

independently, H, Cl, ethyl, or methyl.

13
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I n anot her subgeneric enbodi nent, this disclosure
provi des or contenplates a conpound of fornula IA
where q is zero; R is (2-dinethylamno) ethyl; R2 is
H, methyl, nmethoxy, or halogen; and It; and R4 are H

A, ethyl, or methyl. In a nore specific sub-generic
enbodi nent, the disclosure provides or 5 contenpl ates
a compound of formda 1A-1 below. [1A-1 In

anot her nore specific enbodinent, this disclosure
provi des or contenplates a . conpound of foinmula 1A-2

bel ow. A2 I n another nore specific
‘g"f;gg;) T gt b S ot SRR 0850 s SRLEMRLSS €

08 BPF Fn O8] bt KRB BOAbo, ahle it 6o g\(%mémﬂ

contenpl at es ompound of "for nmu
beydealkyl.l A- 4 51 n another nore specific enbodlnent,

this di E%iw gu%%ag{rfa\émﬁ&ew 9@&&;{1@%@% 88 oPoof@IRAUNd |

of forn I'A-5 Oln an subgeneric
e Révoptiung nf fortuda $A (isrd BysHeqpy bW @€ and Rs mﬁlneﬁ@ﬂaﬂ,@s
(CHKs)wCs-Cs cycloalkyl.

In another subgeneric embodiment, this disclosure provides or contemplates a

compound of formula 1A, where R' is H;q is L;YisS; and Rsis CI-Cgalkyl or
(CHRs)wCrCs cycloalkyl.

In a more specific subgenenc embodlment, thls disclosure provides or )
contemplates a compound of formula 1A, where R' and Ry are H and Rs is C;-Ce alkyl, or
(CHR)C5-Cs cycloatkyl. . |

In a more spec1ﬁc subgenenc embodnnent thlS disclosure prov1des or

contemplates a compound of formula 1A, where R‘ and Rz are H and R5 is As,
(CHRg)Ar, CH;(CI—R;,).,A: or (CHRﬁ)wCH2Ar.

In-a more specific subgeneric embodiment, this disclosure provides or

, contcmplates a compound of formula IA, where R'and Ry are H and Rsis (crmﬁ)wcs-cs
g cycloalkanyl, CHz(CI-IRg)wCs-Cs cycloalkmyl, Co-Cy alkenyl, or Co-Cs alkynyl

In a more specific subgeneric embodiment, this disclosure provides or
contemplates a compound of formula IA, whcre R’ and Rz are H and Rgis CR6=CH-C3-C5
: cycloa]kyl or CH=CR¢-C;-Cs cyclaalkyl
In another more specific subgeneric embodlment this disclosure provides or
contmplatcs a compound of formula IA, where R'is halogcn, and Rj3 and Rsare H, Cl
-ethyl, or methyl : :

1In another more specific subgeneric embodiment, this disclosure pr0v1des or

. contemplates a compound of formula IA, where R'is Cl or F; and R3 and Rgare H, Cl, -
ethyl, or methyl. - ' T :

In another more specific subgeneric embodiment, this disclosure provides or

: contemplatcs 2 compound of fonmﬂa IA, where R'is Cl or F; Rs and Ry are H, Cl, ethyl

-or mcthyl and Rs is C;-Cs a}kyl or (CHR§),,.C5-Cs cycloalkyl

14
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compound of formula IA-1 O formula A-3, where R2 is
H, alkyl, or halogen; and R5 is Cl-Ce6al kyl,

(ClIR6),, C3-C6eycl oal kyl, (Cf1R6)CH2C3-C6 ,
cycloallcyl, or CH2(CHR6)WC3-C. 6 cycloal kyl. In

anot her nore specific subgeneric enbodinment, this
di-scl osure provides or 15 contenpl ates a conpound of
formula I1A-1 or formula 1A-3, Mwmlﬁis
(CH2)",C3-C. 6 cycloal kyl; Rlis H, "alkyl, or halogen;
and R5 is Cl1-C6 al kyl, (CHR6C3 C6 cycloalkyl

( CHR6) CH2C3- C; cycloalkyl or '

CH2.( CHR8 Yo GRS BRM LBk, nid «ﬁscBHPet HEde LR 6y %@ﬁ&éi e,

subgeneri c enbodi nent, this disclosure provides or

camiponi ot fosmda LA rmwm i9phen9¥, BpticRalkysubs@inefi OF MUl &
R4 is methoxy, 20 nmethoxynxethyl, or

| A-
met hoxygtaﬁ e m‘ﬁ?Spfgﬁ‘i-?ubgﬁ?"F‘&Wb"d‘&’Fm Hisb Giglomnre pipriderey | s

Glontehplakegla, {nﬁblﬁiﬁi)f@@nﬁﬁa el W 1-pReidRB
cycfﬁglkyfcoor CHEZCHRG)C3 CBCycIoaﬁﬁK %hm&hggﬁmgﬁkﬁ
anot her!P Atser %%%@P@ﬁ@u@@@g@mme@nmwacw@m prmtmﬁf ¢

ofitenORLes 8 cBnPAAIEST fOHmuEOIAL
formula I A2, V\herel%ls d@ﬁ&‘e@ii‘s& o d%%?lcgg‘éém‘“"d

cYcl oal’R wothez@mm@smw@y@mwmwmow provides or
@b& Erpiiey 3 SR YSHnuB AL WBEre TOsHhSRAC #Jd\?;iﬂzg substi

nerlc enbodi nent, .this discleosure
Fﬂ allivb ot (CHBAeutecysPalkyl mul a IA—2 ‘wher e R5 is

A, ( CER&))MﬁnoreGEelZ‘(: IRV emb&Mien, %m%vﬂd& oy et

anot her nore specific subgeneric enbodi nment,

gréErriatey Reqmpopnd of fosmuladAs where & M-Cadhpbwh lﬁ(%dkﬂ )Cr-

SRSt T T S g o

l(‘héﬁﬁﬂb’l BO!S@hw,alpnen@lly sulstituted, and Rs is

: Q@ggﬂ Aafsner nore 'speci fi c subgeneric
enbodlnent I's® dlsclosure provi des or contenplates

a conplé‘&ﬁ‘&]heb?“b$“’8?f}‘fﬁ1115°dl“)£“t3thm\%ﬁ‘é?3éfe ROVidi§gr coptemplptes apy,
d@ﬂfﬁﬁﬁul? R0 R Rsxs(ﬁ,ﬁﬁeﬁl Ve BPW% 528 g atiy,

C. cIoaIIcy , C3-Coeycl ,
WrCorlly0) a0l Gir D Goylsallys of NHAC (S Coniod

Speci f]n %H(Qg“,@ 1] 5 ili T e -
prOV|de§dbr coﬂ?%%%wggggﬂgﬁﬁgéﬁgﬂngéggb%%0 1 {mWﬁ“f |

wyethyl snchBxi ﬁe@pcx-cﬁ allyl,
I:@,,tfméh or O O, hy! . or trifluoronmethyl; R3 is
nethyl R5 |9

In another specific subgeneric embodiment, this disclosure provides or

- contemplates a compound of formula 1A, Where R;isH, methyl, methoxy, or halogm,
- and R' is methyl or ethyl.

In another more specific subgeneric embodiment, this disclosure provides or
contemplates a compound of forrnula 1A, where R, is H, methyl, methoxy, or halogen,
and R' is phenyl. _

In another moré specific subgeneric embodiment, this disclosure provides or

contemplatcs a compound of formula IA, where RiisH, methyl, methoxy, or halogen,

andR'is F.
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C4-C6 al kyl, (CH124),,CH2Cs-Cs cYcl eal kyl, or
CHACHRAWCS- Coeycl oal kyL I'n another still nore

speci fic subgeneric enbodi ment, this disclosure

provi des orr 20 contenpl ates a conpound of fornula

I A-2, where R5 is C4-C6aRCI A, (CHR4v,,C5-C4
cycl oal kyl, or CH2(CHR6)v, C5-C6 cycloallcyl; and R
is H F, d, Br, nethoxy, tnethoxynethyl,

et hexynet h) |, inethoxyethyLor trifluonmethyl.

In another still nore specific subgeneric enbodi nent,

~this disclosure provides or contenplates a

conpound- of for mula 1A-3, where Rl is htemdldtes% ,
met hoxip,angisr ﬂ%ﬁeﬁ@ﬁﬁﬁ?ﬂdww thig iy %Vﬁ%rpﬂgﬁs 'or cohtenip

Blbximeth
Eg‘t"g&ﬁ‘\é £ ihmulata, uﬁ%w?{’g&uﬁgﬂﬁe&fﬁ% ymégﬁ%z R5 f%ﬁ 0430{%
ahathdxyethy3HRG) , , , C5- 05cycl oal kyl, or

CH2( CHRAV .8 Re s?@:‘&@%h Kcsénboduﬂen@ﬂﬁgd'h%ESMr@mﬁﬁé}erl C
enbodi nent, “This dlf:gg%l osure g@row des or contenpl a

gontemplatee mpwaprind of foompia L4, Where Rt iffagthoxzy methoxym i,
o(éﬁslﬂ% t@‘é %’?ﬁlgl? E%L‘M-F m%ﬂ Q)r @aﬁﬁ&l Qg% Re %&thRgrolr gl
rret hyl I@p.no@g moré specific subgppeticfmb A enm éJlsg %IJC'ei Rrqvides or

%%19 ' nlg{e% o& Q0 TR R %l%'i%,swﬂéré R QaLHen Il t\%dcﬂzﬁy ﬁibsntuted,

compoun forrmula I'A-1 ere Iti’

@ﬂ-ﬂam@mmyméﬂmdykgdhah@@ﬂc 6- cycl oal kenyl

(Cl- 12)]11 %ih%oqé/ L&@SK@%}IG enfbB@méRt, tﬂxﬁdlsaoﬁﬁelﬂmdeid}

anot her nore speC| fic subgeneric enbodinent, this

dorgehplsties @ cpnmuind of foomnulg LA owherrBl isCEs oeCebapbyintpddiz s H,

f%hggl a . A- 1(j h\é\fere R is methoxy, nethoxyrnet hyl,.
rrethoxyethyl R2 is'Hor F, R3 i's

nret hyI i aﬂﬂter nee ﬁmﬁg/aubgsmeﬂamboémlentmas Jizclosr-PAVIES 910

| oall ken}"{?@%"ﬁ‘é‘fﬂ H n%] g;&hghere R'is é:‘xsc]ﬂ{)&g%:igﬂ fﬁ@&@l

pfeﬂmxﬂesh_albgmnten'pl ates a conpound of formula I A1,
‘wher e fl S(I),[ o ngr%rs] emﬁc %E%gqu%éo\éuﬁ btﬁxs Msélgsﬁg pro%@ésﬂr

anot het” “SUbgeneri nment |s di scl osure
pwmn;dﬂes mr.ommé nﬁfoaneb 1A} where R is Rplimethylamige Fpghimg Rz is H'
of f or alAl ere RL is nethyl, halonethyl,
g @g“r xﬁ’a‘? oﬁ% I n anot her subgenerl c-
errbodl mothertnmegpemﬁs ebgrgericempardinentgbis displosersRoEHesIoat es

X G n g Sis H, methyl, methoxy,
?ﬂ% ar al noW@“‘M‘lsPﬁ@g‘rﬁﬁ?ﬁr&sﬁﬁL’é‘neﬁ c oK% OF

mmm R t~pheﬂ}i1,sop¢ipm¢ly@ghau@tp¢, @04 BeandR4 w6
a cong W8 Hord s?gcmélséog‘:rrenc]embgméne tHiS dldcl‘ésﬂe']ﬂ@zﬁdasydr or

l-ethyl. I'n another nore specific subgeneric

| mmtm:hlm conigonsd df Sohule bAswhereiisizeso.d 1s H, methyl; methoxy, or

halogen, R' s 4-pheny1, opnonally substituted; and R3 and R4 are H, Cl, ethyl, or methyl,
In another more spemﬁc subgeneric embodlment, this d:sclosure provides or
contemplates a compound of formula 1A, where q is zero, Ra is H, methyl, methoxy, or
halogen; R" is CF3 or Cy-C; alkyl; and R; and Ry are H, CL, ethyl, or methyl.
. In another more specific. suboenerlc embodiment, this disclosure provides or
oontemplates a oompound of formula IA, whcrc qis zero, Rp 15 H, methyl, methoxy, or
halogen; R' is methoxy; and R; and R4 are H, Cl, ethyi, or methyl.
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contenpl ates a conpound of forrmula IA-1, where R is
1-fluoro, R5is Cs-C6 alkyl, (CHRG),,,C5-Cs
cycloallcyl, or CH2(CHRG).Cs-C6 cycloal kyl; and Rl is
H F, d, Br, 20 nethoxy, or trifluoromethyl. .In

- anot her nore specific subgeneric enbodi nent, this

di scl osure provides or contenplates a conpound of
formula 1 A-1, where It" is 4-fluoro, Rsis C -C6

al kyl, (CH t4he5-C6 cycl oal kyl, or
CH2(CHRG) . Cs- Cscycloal kyl; and Rl is H F, d, Br,
met hoxy, br trifluoromethyl. 25In anot her nore

speci fi.c sgﬂgenerlc embodi nent, this disclosure

provi dd&*8 %fné&'quﬂ@f*défgena ffaﬁdf.ﬁ*ﬁla%wma’fde%% PIRFRI e 1,
WoshSouRl of SorhithiTA; & @mlfﬁ&%ﬂn

fur fo (g:l—%)n(l t hi en?/&lnEi (CH2 routzol y U)&%szmH memyi
( Ky,io% Balages] gnd RyandRs ae], £, or methyl. | ‘
(CH2) . insohbi aehdss-gdaGlidhb AR dhe ailcfobiad &3&&3(51“ 41,
(C112) pyridyl, or (Cl112).pyrimdyl; and R2 and It
a@@?@?ﬁaqompam@nmﬁbﬁéb@@wl c .subgeneric

enbodi nent, - this disclosure pro&gdes or contenplates
a conpound of formula IA-1, [
tCH2) ", imdazolyl, (Cl/2). 13Yr %iz) “furyl,

(CHQ)‘ t hi enyl '(Clﬁi thlazoly4 |
(CH2). n1soth|azolyl (& )ﬁPheaSlfﬁ (C}Q)n PYnt'IYl, -
(al z) mPyridyl, or ( imdyl; and 5 I't" is- :

4-phenyl , optlonallgzsubstlt@ted In anot her nore
speci fic subgeneric errbodlma]gb this disclosure
provides-orl -contenpl ates a hpound -of formula IA-1,
wher e IRanothgr I@F?&p@:[ﬁc@nbcﬁ&le&i il Hiscid=sre brovi@@s %contemplates a !

CHRs) , vC- or CH2(CHRG6)Cs-C6 -~
-%v%PEQngﬁ”“ﬁﬁaiﬁ?g "M, F, O, Br, methoxy, or

Irifluoromethyl. .10In another!ﬁnre speC|f|c

-~ subgeneri.c enbodlnent this di skl Hur Drovides or

. -contenpl ates. a conpound of f la WA-T5 where R is
4-met hyl or 4-ethyl; N GB al kyl >
( CHRAWCS- C6 cycl oﬁﬂrﬁr g:H2(CHRONCs C6 cycl oal kyl ;
and R. is H F, B( Xy, or trifluoronethyl-.
In anotf her nore spe&ﬁflc subgeneri ¢ enbodi nent thIS

di scl esure -provi des or IA2

In another more specific embodiment, this disclosure provides or contemplatesa

compound of formula IA-3 below.

. 33 59
. _ N\H/IRE
_ XY
r,— . ) Rs
1 Q// Q ,
Ry R
IA-3.
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_ enbodir

.enbodi-nent, this disclosure p
" .a conpound .of fornul

15 contenpl ates a conpound of fornula. 1A-1, where R

1s nethoxy or elhoxy; and Its is QC& al | CYL

(cf ERAwe5- C6 cYcl oal kyl, or CH2( CHR4AwCs- C6

cYcloalkyl; 1/1. d R is H F,- d, Br, nettioxy, or
Irifluoronmethyl. In another nore specific subgeneric
enbodi nent, this disclosure provides or

contenpl ates a conpound of forrmula.lA-1, where It' is
1- phenyl, optionally substituted; 20 R5 is C4-C6

al kyl , (CaRewe-5-C6 cycloal ky'l, or CH2(. CHRewCs- C6
cycloalkyl; and Rl is H F, -d, Br, nethoxy, or
trifluo ﬁ%otthh%/rﬁore sp dpnfic%Fx%dﬂﬁer'lt mrdgclccm&%ﬁf'o(uhgs oﬁ&)higﬁ ﬁgsla '

osure provides or contenpl ates

acanypopod offoofuli DA-@beow. A- 1, where 1t' is 4-phenyl,
optlonally substituted; Rs-is Cgi-05al kyl.

(CHR®6) , ' -C6 cycloalkyl or ‘R(QHRB)mes C6
cycloalkyl;gand Rl is H- 25 thoxy, or
trifluoronmethyl. In another %fIC subgeneric
enbodi nent, this dis; reNpr o &, Or contenpl ates
'acmmmmdoffm%mfl - | hmmelt is CF3 or C-C3
alkyl; RS is C4-C6 alKyl RC5- Cécycl oal kyl , or

;CHQ(CHRG) vC5- C6 cyE%oaIkyI and 114 is-H, F, d, Br,

met hoxy,. or trifl uoromethyL anot her nore specific:
subgeneric enbodi nent, ‘this %ﬁsclosure provi des or
cont enplaaetes m@f e %ﬁﬁ%ﬂmwlmnt fildy disglosure| provides anexegplate a | S

 Colpb o Bl beV or "o oree) - - 06

cycloal | cyl ; and Rl is H, F, C#&gBr, methoxy, or.
trlfluoronethyl 5 n anot her fhecfilc subgeneric
fes Tor ®ont enpl at es
R -8 s net hoxy or

~ethoxy, RS is C4ﬂ§64all yI (CHRB)O&-CS cycl oal kyl ,
or- CH2( CHR4Cs- C6 cy and R is H F, d, Br
ni et hoxy, or trlflu orneth . I'n anot her -nore

speci fi c subgeneric enbodlnent this disclosure
provi des.or 10 contenplateslérionpound of fornmula
l 44, mhere Rl is. H F, d, Br, netlloxy, or
trlflu0|nneth |; Rs is Cs- Cs al kyl

- cYci cal fepT, S“bé?“e’ﬁﬂ—%{é?ﬂ?é@fﬂtéh ehsclosie Pé%‘(ldRW mﬂ&ﬁ’amﬁi&. s

&mﬂéuncﬂ)f foﬁfmla @IIWMM 1451 Lhiekg f@ﬁ,%l or halogen; and R is
C-Cs alkyl, (cm),,c_,,-cs cycloalkyl, (CHRg)wCH2C3-Cs cycloatkyl, or CHy{(CHR)C3-Cs -
cycloalkyl
In another more specific subgeneric embodiment, this disclosure provides or

contemplates 8 compound of formula IA-1 or formula IA~3 where R, is (CHz)mC3-C6
cycloalkyl; Rz is H, alkyl, or halogen; and Rs is C.-Céalkyl (CHR;).C3-Cs cycloalkyl
GﬂﬂkhﬁﬂhCr twdodkﬂchIb&ﬂﬂh&Ah&kcydoﬂhﬂ

) In another more specific subgeneric embodiment, this disclosure provides or
contemplates a compound of formula IA-1 or formula IA-3, where R, is methoxy,
methoxymethyl, or methoxyethyl; Ry is H, alkyl, or halogen; and R is Cr-Csalkyl,

- (CHRe)wC5-Cq cycloalkyl, (CHR)}wCHzC3-Cs cycloalkyl, or CHACHRe)Cs-Cs cycloalkyl.

18
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"In anot her nore specific subgeneric enbodi nent, this
di scl osure provides or contenpl ates a conpound
of formula 1A-4, whereR2 is H F, or nmethyl; R5 is
Ca-Cs alkyl,. 15 (CHIts)"Cs-Cs cycl oal kYl, or
CH2(Cfill4wCs-C6 cYcloalkYl; and RI ISH F, C, Fir,
met hoxy, or trifluoronethyl. _ I'n another nore
speci fic subgeneric enbodi nent, this disclosure

provi des or -conpound of fornmula | A-2, where R is H.

.I'n another hore specific subgeneric enbodinent, this

di scl osure provides or 20 conpound of fornula L4-2,

~Wwhere Hyet dnSthd ﬁhﬁgﬁ@iﬁc subgeneric embddﬁheﬁ,ntﬁfs BRliostY lalg;@iﬂé ok C

enbodi ment, this cl osure provides or contenpl ates

amﬁmﬁﬁwﬁﬁﬁaﬁb@@mﬁh&nﬂﬂmmumﬂAﬂLwmmmﬁﬁimimdﬁéﬂkﬁMﬁ§ﬁ§NW34k
e, (eSS R PR p S C R ReEaddion.

c ont enpt gt @stherancSOfRRCAd Mgmfancfe@fomuh@t Elﬂ’s—d?splomd‘quﬁnd% orl S i

SRR e R %Faﬁl‘ﬁsia"hecr%%‘é?%%%w&%‘f(mw

G (CHRPLEHE. a. conpound of formula | A-2, where R

met hyl _or fmogxxf moa%? @ﬁ%ﬁe&%&%&ﬂ&lmt f:hg'ﬁ%m p%ldes or

cycl oalF&y C6 cycldal kyl; and RI is

. Rbonfemplates aBbmpéRiduDiyrmuby TAL2,ivHeroR O €REFCH-Cr-Corycloalkyl, -

Bl Sl SR Cllg .

Gyanﬂmm.ﬁmﬂh4%hﬂ@@ﬂlt i.s hal ogen; R5.is C4-Cs.
(asng%/ lCH § 8%_1!10 Cngj/oéei sgecq' c S\Yb%éngrgt!néé%l)d]m&E this dlsc]osug pTOVéires or ‘
EBAtBRYKMtes @lco xﬁhwmm-s vﬂférﬁlﬂﬁhﬁdl’ aPDHER 5ip eriifyi;and Rs

 BRCICHEE ) eI ARt e

15

“1 04 Coal ky' (0HRB).", C5- 5 05 oyl oalkyl,
or - cyclgal l.c ‘a.
Br | A Iﬁéitg} it SP‘E?ﬁCFP*{%BPB?F@%bﬂ%ﬁPém Ml e orbbidelor

%&&&hfﬂlaﬁ:s awfﬂﬁdiﬁaloffcﬁmmcnmmtrheﬁhmmpscl ns,uﬁmxy, ,

- 20

25

30

%\Q des_ or contewl eﬁ}sﬂ MQ%@% of {lgﬁlaehh Zhd Rs is

MM m&moﬂwmmmcﬁmmmmls

discl. osIlfI;rm?o pclt s%ﬁ more spec{ﬁg' subgeneric embodiment, this disclosure provides gr : |

contemplates a cmnpound of formula IA-2, where R is C4-Cgalkyl, (CHRs)wCs—C(,
cycloalkyl, or CHo(CHRe)wCs-Ce cycloalkyl; and Ry is H, F, CL, Br, methoxy,
methoxymethyl, ethoxymethyl, methoxyethyl,or trifluoromethyl. '

In another s;till more specific subgeneric embodiment, this disc]osﬁre provides or
contemplates a compound.of formula IA-3, where R;is H, F, Cl, Br, methoxy,
methoxymethyl, ethoxymethyl, methoxyethyl, or trifluoromethyl; Rz is'H, methyl, or F; R" is
H or methyt; R; is methyl; and Rs is Cs-Cs alkyl, (CHR)wCs-Cs cycloalkyl or
CHz(CHR )« Cs-Cs cycloalk)'l

- In another more generic embodiment, this disclosure prov_idt_as or contemplates a
compound of formula TA-1, where Ry is (CH2)wCs-Cs cycloalkyl, C3-Cs cycloalkenyl, or
(CH2)nCs-Cs cycloalkenyl; R" is halogen; and R; is methyl or CL.
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10

10. contenpl ates a conpound of formula | A-2, where R
1s 4-phenyl, optionally substituted. -1 n anot her
nore specific subgeneric enbodinent, this disclosure
provi des or contenplates a conpound of fornula I A2,
where It' is CF3 or Cl-C3 al kyL hi anot her
nore specific subgeneric enbodinent, this disclosure
provides or contenplates a compound of fornula |IA3,
where It is H Its is Ca-C6al kyl, (CHR6)Cs 15

Céeycl oal I cyl , or'C1-12(CHR6),,CS-C6-cycloarlcyl; and
R is H F, G Br, netlaoxy, or trifluoronethyl. hi
anot her roré speC|f|c subgenerj c enbodi nent, this

di scl odanethes perg sreeidc Hbe e&eaﬁf%tf?ﬂm%@s disclasurr BrYiEES 6t
f edntehpatdsArodmp mﬁwffbﬁnmsm:a Fert B @éteﬁé)m@ls-kxbycloalkyi CCe

cl oal kyl , C}ﬁﬁ
c%ﬁ‘%ﬁ%l‘:’f Cg-}ﬂy#.(hqu %’dPF]k%YI Cl_‘?% is Fiop -} hoxy, or 20
trifl uak gieBtdnoks spécfﬁc@ﬁbgén@% enttBd; ﬁeng‘ &%lelsleoﬁlre \J&Q}@ ?r i C.

enbodi pent, this disclosure prOV| des or
CCoRUSTARSAFA oD RfTOrTLlE -1 PSRy o mly oxruﬁﬁrrﬁwmefﬁyh

: oaﬁdx@ﬁahy oﬁﬁaﬁ%éeut rBﬁdr%' %%ﬂ@l R, i @ldBad of 6L, @Rd Rsis
cycl oa cycloal I cyl;- and R
' éxﬂkhﬁf%B QNEFNHQ§“3 jv*%fluoronethyl 25l n -

anot heg, aH&ﬁe? o @&I:]%& GibsHRR EREdinfentSD Gl STR0 brovﬁié?. |01S

discl osure provides or contenpl ates. a conpound

fRivmpRcs Acgupayndraf formuls 14- h%@q is p ?S%HL&?&PWY substituted,

subst i ek subkhericSembétikéda thkeyisclosure prov1des or contemplatesa |

( CHR4, Cs- Cﬁcycloallcyl or CHQ(CHRB)CS c cIoaIkyI
Anatemplaies a pormpound) of fggmulaidy hayhere Ry is gmetipyl J&ﬁw&sﬂ

'_Jﬂm&mgmher more specific-subgeneric enbodi ment, thls'

- disclosure provides or 30 contenplates a conpound of

- for mul B 2poshessubgeesicempaditegt, @ﬁéfso?sw@m@éesar ?%gﬁmplatpz@ i 4
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30

G CHd oftbdeihbia L(Awwero ﬁﬁs SHaenetyRalih I—}I"l or

C5-C6 cycl oal kyl ;' .and Itl |s
rret h OX);n anbtper f‘}bgf’PFr{ﬁ(S’PB}dW@’[‘WF disclosure provides or contemplates a |

compound of formula LA-1, where R’ is 1-methyf or l-ethyl

In another more spec1ﬁc subgeneric embodlment, this disclosure provides or

' contemplata; a compound of formula IA-1, where R’ is 1-fluoro, Rs is C4-Cs alkyl,

(CHRaAk{kcwmmm3¢cw(&h«}ﬂkhﬁk4kcﬁmmﬂwi8ndRIBI{E’Cﬂlk
methoxy, or lnﬂuommathyl
|

In another more specific subgeneric embodiment, this disclosure provides or ‘,

_contemplates a compound of formula [A-1, where R' is 4-fluoro, Rs is C4-Cg alkyl,

(CHRAWC5-Cs eycloalkyl, or CHA(CHReCs-Cs cycloalkyl; andR, is H, F, L, Br,
methoxy, or trifluoromethyl.

In another more specific subgeneric embodiment, this- disclosure provides or
contemplates a compound of formula IA-1, where R; is (CHz)nimidazolyl, (CHx)upyrazyl,
(CHoln firyl, (CHy) thienyl, (CH)noxazolyL, (CHolgisoxazolyl, (CHy)athiazolyl,
(CHz)uisothinzolyl, (CHa)uphenyl, (CHa)upyrrolyl, (CHy)upyridyl, or (CHo)mpyrimidyl; and
Ryand R'are H.
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I n anot her subgeneric enbodi nent, this disclosure
provi des or contenplates a conpound of fornula | A1,
where R1 and R2, are, independently, H CN, F, d,
Br, 5 CH2CN, OCH3, Cl120C113, CH2CH20C113,
CH20CH2CHS3; CH2F, CHF2, CF3, CF2CF3, or Cl1-C6 al kyl
and R5 is Cl-C6 al kyl or CH2( CHR4AWC3-C-6 W103141,
where w = 0,1, or 2. In another nore specific
subgeneri c enbodi.nent, this disclosure provides or
contenpl ates a conmpound of formula IA-1, R is H CN,
F, d, Br, CHCN, OCH3, CH20C113, CH2CH2OCHS,
C}QCI}QC113 CH2F, CHF2, CF3, CF2CF3, aIIc
R2 i s Tenpiher moreepecifipfubgrapi gpbodipsit; is ﬁﬁ‘?wr@ POV ST e

SRt SChmPBurd dfbrmila KGHD, (VARG GB (C)pindiaslyk maz),pyr;zyl,

botbFoo dchyehumot (Shoatermir oo abChargshl

rxmxﬂm%aﬁm@bwmgmh@&,f{%@mﬁﬁmﬁummyﬁmw (@HA) Apyrimidy; and
where RS |s CH2( CHRAr, or

(Ram&ﬂmﬂn%meﬁymﬂnsﬁﬁ %ﬁﬁther subgeneri c enbodi nent,

‘this duﬁﬁbmaum&sﬁﬁﬁwmﬁgﬁammmammmﬁﬂmhakﬂ&mﬁpmﬁﬂﬁnnund

~&%%§éﬁ? ot Rl R there R 5 EBdgii Gy alkoh Reis CeCe
9@98Qkﬁﬁﬁﬂﬂr¢ﬂﬂ( SCHOSHERaIK/ R ¥hd R Sis B F, CL Br,

_ contenplates a 1 conpound of fornula | A-3, where R5

imaethgpey, or pihigrometivgl 12( CH R6) , "Ar, or 20 ( CHReWCH2AT

In anothgfmbmi.f sﬁ&ﬁﬁ Elfblg,&e&%%mnt Gris@Degl e RAMdes dr hi S

di scl osure provides or contenpl ates conpounds of

FOpRBPHIcE ActpquRd 2! formly LA whersi i AT it et gl i Ce

Rl CHR AIERESBIN, or T IRORE T cyclbalkfl and BB H,F, CLBr,

- met hoxy .or met hox' nethyl I's..met hy
- apeghpxg|og friflu " C5- C6. cycl Qul lcyl, or

- CH2( CHRBhothdeRioCEEeY G eln&'ﬁé lemboARdeht, @13 @fs@&ﬁre Eﬂéfnﬁes or

and R5 i s

-speci fic subgeneric . enbodinment,. this disclosure
ﬁ""m‘ﬁé@s & PP 8 fmalad - “étsrﬁa%afrmefbpxx RFrtepy: y4 R is Co-

@mg,c%& leﬁ@a}k&ﬁan@ﬁ{ isH, F, Cl, Br,
cycloa kyli gg?a%éﬁtﬁ cycloalkeny ‘

cl oal kenyl, C2-C6 alkenyl or C2-C6

al ky NY ki another more specific subgeneric embodiment, this disclosure providesor |
contemplates a compound of formula IA-1, ‘.nrhere R' is 1-phenyl, optionally substituted;
Rsis C4-C5 alkyl, (CHRg)wC5-C5 cycloalkyl, or CHz(Cfﬂtg)wCs-Cs cy:loalkyl and R;is H

. F Cl, Br, methoxy, or mﬂuoromethyl.

25

1n another more specific subgenenc embodiment, this disclosure provides or
contemplates a compound of formula [A-1, where R'is 4-phenyl, optionally substituted;

: Rs is C.;—C\;a!kyl (CI'IR.G)wCS'CG cycloa]kyl. or CHz(CHRs)wCsts Cycloalkyl and R, is H,.
F, Cl, Br methexy, or mﬂuoromeﬁlyl

Fd

In another more specific subgeneric embodiment, this disclosure provides or

contemplates a compound of formula IA-1, where R' is CF; or C;-C; alkyl; Rsis C¢Ce -

 alkyl, (CHR g}o/Cs-Cs cycloalkyl, or CHz(CHRe)WwCs-Cs cycloalkyl; and R is H, F, Cl, Br,

methoxy, or trifluoromethyl. -
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I n anot her subgeneric enbodi nent, this disclosure
provi des or contenplates a 30 conpound of formula IA,
where R5 is hal oal kyl . "I n anot her
subgeneri c enbodi nent, this disclosure provides or
contenplates a | conpound of fornmula I A-1, where R5
25 hal Cal kyl . I.n anot her subgeneric

- enbodi ment, this disclosure provides or contenpl ates

a conpound of formula | A-2, where Rs is hal oal kyl .

51 n anot her subgeneric enbodlnent this disclosure

provi des or contenplates a conpound of formula I A3,

where Rs 2S hal oal k I n anot her subgeneric

embodi mBgretheg Imr%spéﬁléém?ﬁ?fee“&%wﬁé@s Biclogphrr a5t At es

a oﬁ&%?ﬁ&ga% AW Rorinfia AN WeBR: {sS1-MRINPSYs-BhitYRs is CrCs

I n ano eneri c enbodi rent, this di sclosure

' preByl, SR Cseyeinpkut wCH(CHR S widoddkyl mdrmuammm Br,

WaRER RS hﬁlﬁ%ﬂgﬁﬁélkyl 'In a nore specific

subgeneric e this discl osure provides or
cont enplTasneber noEsPRSEE FHIEBFTcrBPofimeat s dsclosir@FIdpser | 5 |

Nahg ag%kjgm hoRind BE gaamff &h&u%@fgmgétagxfaggﬁgkgqg is Ca-Co

ur'e provides or ¢onte

. olk§lo(GHR Qs cytiealkyl) m@Hz@f&Mﬂdmlkﬂy@d&; isH,F, Cl, Br,

C%ng%gr%l%glﬁlngﬁ kyl. In a nore specific subgeneric

I'scl osure provides or contenpl ates

' a C OTp O lixhotdr mb@sprgifia subgknetic empralngentRiisidisclosure provides or

RSO fonf of KRIE Ae Bt R B QL e BeolP6P

| prdubmassl R26 Coiatigh)(@HRe.Gs-Comploabil, of CHS{CHREACs-Cs

! .gcﬁm&f SR, i’SClCﬁE}]%o:éf opaqidus%knee{ 1. G-

he gen

-enbodlnﬁnm¢mthmsqdmﬁcwmsmxmemMQmwmeﬁmd$d®mnp®w§$ates

RN, B Ukl ia RS R O oL ot

(CHR}wCs-Cs cycloalicy], OI‘CH2(CHR6)wCS'C6 cycloalkyl; and Ry S HLF, c Br,
methoxy, or mﬂuommethyl-
. In another more specific subgeneric embodiment, this disclosure provides or
compound of formula 14-2, where R'isH. _ '
_ In another more specific subgenenc ernbodjment, this dlsclosure prov1des or
compound of formula 1A-2, where R’ is halogen.
In another subgeneric embodimeﬁt, this disclosure provides or conteraplates a
-contemnplates a compound of formula IA-2, where R'is F. '
: In another still more specific subgleneric embodiment, this disclosure ﬁrovides or
contemplates a compound of formula 1A-2, where R’ is methyl or ethyl.

;. In another more specific subgeneric embodiment, this disclosure provides or
contemplatcs a compound of formula IA-2, where R' is methyl or ethyl; Rs is C4-Cgalkyl,
(CHRg)«C5-Cs cycloalkyl, or CHz(CHRs)wCs—Cs cycloalkyl; and Ryis H, F, Cl, Br,
methoxy, ortnﬂunmmethyi '

In another more specific subgeneric embodiment, this disclosure provides or

oontemplates a compound of formuta IA-2, where R' is halogen; Rs is Co-Cralkyl,
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251 n anot her subgeneric enbodi nent, this disclosure
provi des.or contenplates a | conpound of formula

| A-1, where R3 and R4 are chi oro, methoxy, or nethyl
and Rs is hal oal kyl, hydroxyal kyl, or nethoxyal kyl .
In a nore specific subgeneric enbodi nent, this

di scl osure provi des or contenpl ates a conpound
of formula 1A-1, where R3 and R4 are chl oro, nethoxy,
or 30 nethyl and Rs is nethoxy alkyl. In another

subgeneri c enbodi nent, this disclosure provides or
contenpl ates a conpound of formula | A-2, where R3 and

R4 are chinme, methoxy, or nethyl and R6 is .

c MCHR@.ﬂsF@sWGIOﬂkﬁmﬁfh@m&&%eé@’F‘eﬂWiWa F,Ghi B,

di or contenplates a 5 conpound of
R Y %ﬂgﬂr&\\é’hﬁi&g

f.0r mia and R4 are chl gro, rnethoxy,

or et H?@Oébﬁdﬂ%sv?%ﬁcmffﬁ%s&v&ﬁ@ewm UrrdgiEr g ides o
d ; _
fGHLs SHRRUL B ormdil 220k BGL RS HITE RYIOUL LEALAN (CHRAMCs

conpou rmula I A-1, where
R‘Ee ayckalipl, be Mﬁlee)aﬁdCR@doglkZL erzilhsazs H. Byl Bpasthpry, or
OIn anot her subgeneric enbodi nent, this

d.?mﬂam”?g provi des or contenpl ates a conpound of
f or mul an hthir, manhpeaificREzenvde cibadieens oY HgFestid R6

Lur t ally substituted.
oFapfatelishi cpipp@hdomails PSRk R RAARAY L opsionglly subsits
a I comp@mntidr 0dre fperifinstgeteric @bomméhi%s%‘ae ravidgreE |
both and [ts :
G o SVl i,
prOV|deﬁummmmmm@@wpﬁaﬂ@gmam@mh@@@ﬂ@mbﬁﬁﬂwmﬁHW&*ﬁAF1 !

i
In another more specific subgeneric embodiment, this dlsclosure provides or !

contemplat&s a compound of fom'mla 1A-3, -Where R'is H; Rs is C4-Ce alkyl, (CHR)Cs-
Cs cycloalkyl, or CHZ{CHRs)wCs-Ce cycloalkyl and R, is H, F, Cl, Br, methoxy,or
lnﬂuormnethyl

_ In another more spec1ﬁ<l: subgenetic embodlment this disclosure provrdes or
oontemplaies a compound of forrmula I1A-3, where R'is F; Rs is Cy-Cg alkyl, (CHRs)wCS-
Cs cycloalkyl, or CHz(CHRG),,Cs-CG __cycloalkyl and R, is H, F, Cl, Br, methoxy, or

trifluoromethyl.

In another more specific subgeneric embodiment, this disclosure prov1des or i o
contemplates a compound of formula IA-3, where R'is i-phenyl optionally substituted;
- Rs is Ci-C alkyl, (CHR )Cs-Cs cycloalkyl, or CHz(CHRs)wCsCe cycloalky}; and R, is H,
'F,Cl, Br methoxy, or trifluoromethyl.

In another more specific subgeneric embodlment this disclosure provides or i
contemplates a compound of formula IA-3, where R! is 4-phenyl, optionally substituted;
R is C4~Cs alkyl, (CHR 6)..Cs-Cs cycloalkyl, or: CHz(CHRg)wCS-Cc, cycloalkyl and Ry is H,

" F, Cl, Br, methoxy, or trifiuoromethyl.

In another more specific subgeneric embodiment, this disclosure provides or

éontcmplates a compound of formula 1A-3, where R' is CF; or C;-Cs alkyl; Rs is Cs-Cs . '

23



0

15

20

I n anot her subgeneric enbodi nent, this disclosure
provi des or contenplates a conpound of ftnuma IA-1,
where R3 and R4 are both methyl and its is 3-phenyl
propyl. In another subgeneric enbodinent, this

di scl osure provides or contenplates a 20 conpound of
formula 1A-1, where R3 and its are both nethyl and R5
is 2-phenyl propyl. In another nore specific
subgeneric enbodi nent, this. disclosure provides or-
contenplates a COnpound'of formula 1 A-1, where It is
Cl-C 6 alkyl, (CHR6),,C3-C6 cycl oal kyl,

R B S BT & SRR o6 7.1 B

Bithoge dr ridhbdmafgt. her - more specific subgenerlc
enbodi Ihpz;%n dr m%bgl %ncde %&llrﬁ%y ?1% d%lg%}eq)ﬁﬁld?i or Q%E%%HQL ates

a COITpOUﬂ ere

e&;@m acmci dkIeR, ant BHRGS, jndgpa@sails H, CN, F, c:1 Br,

e e e A i s

. 0ACQSIRG and Rsamimmmmzmnmmmk wbere w=0, 1 or2,

enbodi scl osur e 08 ides or
cont ef Ig»%hgr mope %)emﬁc SHD Dt er?bgtﬁl%l}’%%?dl&f ]{r\l\%g‘;’de

unﬂhﬁﬁﬁﬁwhlk- Bﬁﬁﬂﬁﬁﬂ§liEﬂﬂ@aCBﬂﬂﬂfﬁﬂﬁ,

b&{t&;uﬁ}:m:m%
BhchERL Yt SR o (e U PBHO MR, pl ot o is
806, R orirfey FOGE PrethhToratilofd) and Riis es-ﬂ@dkbffor@Hz(CHRs)wCs-Cs |

subgenerlc enbodlnent thi.s disclbsure provides or
FRGHIRE8# TOPRt a 1A-1, where R5 is

G -C6 @ depther m(n@sl%fﬁc subgeiBic %b(ﬁm@ytcﬂh@ disﬂysure provides or

%ﬂ%fg@?ﬁn&éd Oaﬁéﬁ‘ﬂ"g ereﬁeis &O@W Eg(:ﬁ%)wm or -

and Rl is halogen. I'n another nore

'speC| ic subgenerlc embodi ment

provi dignesier wherpaifsmaRdEEn mﬁgﬁﬂ%ﬁﬁaﬂwgﬁ 5?%%P§§ﬁ& 2,

- &%ﬁ%ga):&f fo?m@l 1452, H6 R s i§ BHREHRERACCCH) R}y or

CH2C3- cycloalkyl or CH2(CHRS),, C3- C6:
Lt s halogen or.- 10 G -C3 al kyl ; and

Rl is Ihdﬁcﬂ@ﬁsﬁbgenenc embodiment, this disclosure provides or contemplates a |
compound of formula IA-3, where Rs is Ar (CHRs)‘.Ar CHz(CHRa}wAr or -
(CHRG)WCH2AI '

In another more specific subgeneric embodiment, this d1sclosure provides or

contemplates compounds of formula IA-1, IA-Z IA-3, IA-4, orIA- 5 where R, and Ry,

— are, independently, methyl ethyl, F, Cl, CF;, methoxy or methoxymethyl, R" is methyl,

. and Ry is Ce-Coalkyl, (CHRe)<Cs-Cs cycloalkyl, or CHy(CHR )Cs-Cs cycloalkyl.

25

30

. Tn another more specific subgeneric embodiment, this dlsclosure provides or !
contemplates a compound of formula 1A, where R; is CRg=CH-C3-C; cycloalkyl,
CH=CR¢-C3-Cs cycloalkyl, (CHRehCs-Cs cycloalkenyl, CHy(CHRe)Cs-Cs cycloalkenyl,
Co-Cs alkenyl, or C-Cs alkyﬁyl.

_ In another subgeneric embodiment, this disclosure provides or contemplates a

compound of formula IA, where Rs is haloalkyl.
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I n anot her nore specific subgeneric enbodi nent, this
di scl osure provides or contenplates a conpound of
formula I A-3, where Rs is Cl-C6 al kyl, (CHRG),,C3-.C6
cycl oal kyl, (CHRCH2C3-C6 cycloal k)|, or )
CH2(CHR6) C3-C6 cYcloal kyl; It' is halogen or G -C3
al kyl; and Rl is halogen. 15 .1n another nore
speci.-fic subgeneric enbodi ment, this disclosure
provi des or contenplates a conpound of fornula IA,
where R5 is CR6=CH C3-C6 cycloallcyl, CHCR6-C3-C6
cycl oal kyl, (CHR6) C5-C6 cycl oal kenyl , CH2(CHI?4C5 lCG
cycl oal kenv| .. ke his d@aosﬁzp@ﬁadshywyﬂemp ates a|lpn
anot h&m%%%bﬁe%g???ég subgeneri c enbodi nent .this
ﬁm@ﬂ&ﬁfo&mptmﬁmhe@emilsrm a@'a'llrten'pl ates a conpound
of for mJl | A wher RA3de A contemplates a
CH2(CI1E2%‘) T Kfve o ('%H Y %ng%sclo&lﬁ? anot her rrgre
:sm@m:fdloffmhlgéﬂ.e? ivchewrssabalealk t hi s di scl osure
provi des cont I ICRBROMAGeObr chadnipiias
PAs, i e e“e“"%%d’a‘%&sth@d T or F R and 124
oaﬁ@oﬁdofmbkama (whemaﬁhy Mk Rs is . CO-C.6 alkyl,
CHRG6 GHRE) pioHa&L3r Btemplatesa
( ) ersugge&_&?%ﬁ}ﬁmen éls(i )Bf)oal oyl Il:‘]
oaﬂ@blhﬁroffmmamwmedtssmgbwau@ -enbodi ment, _ this

di scl osure | des o Ades SN dR Qh
for mul B2 P%PSPV\ﬁﬁgeePeémﬁf’ Od’me%n&g‘gp&%&gﬁ? ctlwal ogeﬁﬁﬂ%r
dabeidioy formBR IAs wHemRsHs cyago dld- R4-are H, net hyl,

Ch and RS A&k kY discibiRprdeidesdd
yﬁ%j%gﬁgc‘%en%%%mcyc | oal ksyc/ , |(TJTCHR?S) "Cs- C6

Bife Pﬁlebcgeécgvi%oma@fﬁﬁmwml%w slvkeny! , C4- 06
: In- .
an o%/ her™ HBTesPE %y enetig © ur%boelhngr}gﬁlgg" e&%ﬁ%é rowdes o i

- ie@bheys Wﬂﬁfamlﬁmwbupmsééﬁa%w@d o6 8‘# CHy-

formula TA-1, where Rl is Cl-C3.alkyl, halogen, or
eledkYlyl; R2 is Hor F; R3 and R4 areH met hyl , or

. ;. andn RBork am@ﬁ@s@b@ne@semdw@i tb‘é‘li‘ﬂ’%s“r%?f@f“éféf’rkyl
. CFI R6- C3- os | -
c oa?Jg%fr’]\é ﬁn]ﬁ(_?';}@}e SRR ¥ 1%&91 &@Hm

al kyr,
@&ﬂ;ﬂgﬂyl or Ca Cs ai kYnYl- I n anot her nor e
specitfic subge c_enho t §pre
pr ovi JB&™8F R g%ﬂ%%%ic eIingelosd gge&t:i%gd d‘%‘éfg gl%%h%r nul
doﬁteﬁgla%ﬁb&nﬁﬂuﬂd&:f(ﬁi@laam@,l wherpiRig - b?ﬂ%hCHr
or F; R3 and R4 are H, neth)l, or d; and Rs .
Bk¥cl t 6- C3-C5. cycl oal kyl , CR6H C3- CG cycl oaI kyl ,
CHCRGGSan%er eupgdnexdd dpbdim¢nCRIR dBylosuEgromiesy eqspEEhy | |

OB e RS 1 oo et s 5
CRL SRR f| c subgeneric enbodinent, this disclosure °
provie des eé %F&grﬁ]ée%@@&%%k 15GQ§ER%¥WQIGQJ1’ cdnRfplteda |

| A- | hal ogen, or hal oal kyl ;
cbph lfndldfﬁinn‘ﬁla mnawuuamm& a5 cHeropapethogy, apmetizl aogRs is

C2-C6 al kyl-. 15l
@Wﬁ%@‘%& engL c._e Ogl rrg thlns :

di scl asunae peafid deasnegi erel‘@ is figelosute pr S0 of

f | A- 3, Rl m;,
PR s P “ﬁﬁ‘%"s%ﬁgﬁfar%@hﬁ“ﬁ‘;ﬁﬁ 3,08

ridthyPand R nRtioxiysaliGH2 CR6- C3- C6 cycl oal | cyl ,

- (CHR)wWCs-C. 6 cycloal l anmyl; Cl-2(CHR6)wCs-C6"

cycl oal kenyl, C2-C6 al kenyl ,»50r C2-C6 al kynyl .
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20l n anot her nore specific subgeneric enbodi nent,
this disclosure provides or contenplates a conpound

of formula I A-3, where Rl is halogen or hal oal kyl; R2
is Hor F;, and R5 iscycloal kyl, CHR6-C3-C6

cycl oal kyl , (CHRG) " C5-e6 cycl oal kenyl ,
CH2(CHR. 6) ", Cs-C6 cycl oal | cenyl ,.. C2-C6 al kenyl, or
C2-C6 al kyl. In another nore specific subgeneric
enbodi nent, this disclosure provides or 25

contenpl ates a. conpound of fornmula IA-3, where Rl i's

"hal ogen or haloalkyl; R2is Hor F;, and Rs is

CR6 CHifan b sﬂ)gﬁieﬁﬁln{bydhnerﬂltlﬁmwﬁi&-p@@ idesyor bap@nilytes a

a8 bRt 5 EHR L4 A st

aﬁmamgﬁher nore specific.subgeneric enbodi nent, this

IS R r@%?%ﬁ%ﬁte@%

Jﬂnﬁ{ounf of f03n@A 0A 24 whére Reland Kehﬁ@klpro, methosy,oy methyh ﬁld-'\?ss 15
"G -6, al kyl (CHRG)WC3 CéeYcl oal kYl .
C}Cﬁcycloalkyl or C}Q(CHRA)ME3 e6

cyclo ainlﬁydther subgeneric emqumamtothh disclevwe progfrael opptpmplates a

subgeneric enbodi nent, this dis su
wa%eﬁimfaﬁoegu a%dﬂﬁbﬁﬁ(’ﬁ&f‘g Repipl sy Algnd K é(‘%’*' s
%ﬁé@f@%& baloallcyl R2 is Hor 5 F and Rs is

cl oal k CHRG- C3- C6 cycloalky
( CHR6) 1o angther @ége@we ?4@% fhis dsplouiepeEifiRsr pogfemplates a
SNSloBRd £ER%hnla ﬁGa’h&em |and RQ are@dthGhethyliahd Ry ks 2-(2Haryl) ethyl.

anot he nor e ecCl C .SuU |

di'scl o a?oghew%%%reaisgm%oem% ARG EERGH, IRBemdy
L}Ja;uh | am.qr %h&&nssnmaelboﬂﬂhmﬂ andRs is2-2-
or oa

_ is HO F; and .Rsis Cl-C6 al kyl,
w@wﬁa@wﬁ)e&w oal kyl , (CHR6)wal 2C3-Ce cYcl oal kYl : 10

or CH2f, GXIRR) LBeehdic yxﬁﬂoﬁlﬁf&ﬁﬂﬂlls HIBbl(aiﬂ'e)Drthes mpﬂermﬂyb?@@ af ic

subgeneri c -enbodi nent, "t hi dIS pr

comgeRa g L g gl el R py et

is A, yuEnotRf Sug‘gcmm Ei;{bouﬁlehi 1B dnEc;losﬁrt: proviges bt comen@lats82 and

R5 is CR6CH—C3 cIoaIk cycl.oa

PERORE] Q%ﬁ)wﬂe%ﬂ@ gﬂlﬁ’(‘%ﬁfhl %%’I’GBR‘ i 3-phenyt propy.

cyclomhwmmﬁﬁméﬁhﬁﬁmmhhemymwdmﬁm@@pﬁﬁﬁamkyﬁvmmmﬁPn1

anot her nore specific sub er | nbo

@rgevbef Bra Vdle whge gt T LuBa KRR e B! Propyi-

f or mul h ag&;esmomaﬁc fRbgeheic @nbod[—ﬁ;entottns @CEBgsurRBroviges bk or .

F;: R is Hor d R5|

@W@W@)ﬁ compouaf# of(femg\? EAlp ppere Ry it G RO R G E-Co
mmz(mm@wakﬁ R*is halogen or

FE&&Qﬁ%ﬁfKE
] arOV|des or contenplates a conpound of formula | A- 4,

ishaloge H nethyl, or O ; and R5

In another more specific subgeneric embodiment, this disclosure provides or |

cdﬂtemplates a compound of formula IA-1, where R is Cr-Cs alkyl, (CHRgwC3-Cs

cycloalkyl, (CHRWCH2C3-Cs cycloa!kyl, or CHz(CHRQWCrC.; cycloalkyl R' is halogen or B

Ci-Cs alkyi Rz is H or halogen; and R is halogen.
Tn another more specific subgeneric embodiment, this dlsclosure provides or

contemplates a compound of formula IA-1, where Rs is C;-Ce alkyl, (CHR W C3-Cs
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20 is G -Co6al kyl, (CHRC3-C6 cycloal |l cyl,

- (CHR6) , XH2C3- C6 cycloal lcyl, or Cl12(CHR6),,C3- Cb
-cycloal kyl. - In another nore s$pecific subgeneric

enbodi nment, this disclosure provides or contenplates
a conmpound of forrmula IA-5 where R3 and R4 are H
methyl, or d; and R5 is CR6aC3C6 CYC Cal kyl
CHR6- C3- C6 cycl oal kyl, (Cl-1-RAwWC5-C6 cycl oal kenyl
25 CHZ(CHR4X5-C60ycIoaIkenyl, C2-C. 6 al kenyl, or
C2-C6 al kynyl.' In another nore specific subgeneric
enbodi nent, this disclosure provides or contenpl ates

a @ﬂwr(difmﬁ)wtﬂﬁmﬂ:@cybléﬂyl MEHACHRR, ) aTyeCRéyclokikyLR' is phenyl,

CRpRLy Sosfinee Xafs  Reheinees 45 PioB= ot hor mor o

SpeCIfIma&ﬂh@ﬁﬁeq%@ﬂﬁmﬁﬁ&hﬂaﬂhdmkhﬁmsdkﬁﬂh@ﬁﬂﬁ@mor E

[ Véﬁx?ﬁt&? éc%%o%%@t Ehps A PR = O Coot PG

mcl@w Cor CHICHR ) {OHACT B IOBAIER is halogen or

S cIo Ik CRrCH—C3 cyc| qal kyl ,. CHR6- C3-C6 .
By L

10 oy plig

&‘S&"‘"@!"% 9% where R1 and. R2, are
on adj aﬁ%ﬁmhepa&pgf,@aﬁc Rt &n&@ﬂu@m%mgd&&}@am eshil

another nore specif sub ener |ne
dPERsTaRRiEeA Wa@e rmua 24 hﬁFE‘éé“s 'a%‘gmbp3'q

R4 oM. 1 (R is hall .
ety %%%ﬁ@?ﬂ% e s g e

: CR6H-C3-C6 -
CHCRG6- Cﬁa@ﬁx}hﬁdr@@bd(%l subﬂmenmntmbﬂ{myﬂﬂécmaﬂﬂpmﬁ & Rl
and R2, on adjacent_carhons, are both_halqggen. In a

nespisTiAtes & sompeund el fernde Mmdowhere Re 18% YtaCo

T O ] A OGSO g o

15

-prOV|3 S .or- 15 cont ates a conpound

ﬁ*mEEEnOS CeoYcl oal kyl , :
CH2CH2 Iﬁ@ﬁo@t‘éﬂ%@é adiicihibgerdcR6elnbbdifaant, %s ﬁééﬂis@aﬂ)rk\?ﬂes or

- CHECR6- C3--06 cycl oal kyl, or C2- CBal kenyk and_where Rl

amatcmlafw %@Pﬂ%’rﬂf fexav%% whereRejs ORsFH-Hor-heeycleplky,
NOYEECRPELECS mem?ad!om yl, mﬂg&%%—@gmmmn

I @r%fqrcﬁﬁ}n@’“, methyl, or H. R3 and Rt.areTl,

- et hyI In &othéd orAP&ifRSublesheid n@@dﬁéﬂf)ﬂlm disclosure provides or f

20

25

30

(CHR4X3 Ceeycl oal kyl, (CHRCH2C3-.Ch
templates a compound of ﬁ)nnula IA, where Rs is Ar, (CI‘IRs)wAI CHZ(CI{R&)WAI: or

(CHR.;)wCHmn

In another more specific subgeneric embodiment, this disclosure provides or !

oontemplates a eompotmd of formula IA-3, where R, is haloalkyl R, isHorF; R;and

" R4 are Cl, methoxy, or methyl; and Rs is ‘C;-Cs alk_yl, (CHR ) C5-Cs cycloalkyl,
(CHRWCH;C3-Cs cycloalkyl, or CHA{CHRg)»Cy-Cs cycloalkyl:

In another more specific subgeneric embodiment, this disclosure provides or @

- contemplates a compound of formula IA, where R, is C,-Cs alkyl, halogen, or haloalkyl;

Ry is H or F; R3 and R, are H, methyi, or Cl; and R; is CH>CR6-Cs-C; cycloalkyl,
CR¢=CH-C;3-Cs cycloalkyl, CH=CR4-C5-Cs cycloalkyl, (CHR 6)uCs-Cs cycloalkenyl,
CH2(CHRg)}wCs-Cs cycloalkenyl, C4-Cs alkyl, Cz-Cs alkenyl, or Co-Cy alkynyl.
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cycl oal kyl, or CH2(CHR6) C3-C6 cycl oal kyl. 1 n anot her
nore specific subgeneric enbodi nent, this disclosure
provi des or contenpl ates a conpound of fornmul a
[A-1, where It' is F, nethyl, or H RS is CR 6H20

C3- C6cydoal kyl, CH=CR6-CrC. 6 cycl oal kyl, (CHR6)wes-Cs
cycl oal kertyl, CH2(CHRewCr C6 cycl oal kenyl, C2-C6

al kenyl, *or C2-C6 al kynyl. In another nore specific
subgeneri c enbodi nent, this disclosure provides or
contenpl.ates a conpound of fOrnuIa I A-1, where R' is
hal ogen and Rs.is AT, (CHR6), , CH2(CHR6), , or

(CHRe) yal, iﬁthaérr hnore %él:lﬁc abehde Emb%'d*ﬂﬂ&nﬁlrs bisc1Rmb @dbl% Bt
this disc ure provi des or contenpl ates a cogﬁ und

, OT

CRMIdX ,1,?1529 AP RgL& isﬁ&bﬂomw bh@paﬂﬁh R} GHORLE5-Co

speC| |1 C SU eneri cC di nent di SC| osure
%ngbﬁ Hé&%&aﬁg%#f’ e WA

' ﬂk&gi ek s 1, orC ]
V\ﬁ%epen ent ( trR?Iuoroneth F g%%@eﬁgkgﬁg@.or zCoallomyl
R5 is éiaﬂ%erg]preclﬁ(z minc e@BQde%S?@ |dt§(§pw|prov1des or f

C%]a&e%p%&&%ﬁﬂhd 1AYS , witthe ﬁ{;@ @TB%L%O% or

I'n. anot’her s eneric

drbroliiyhBn tis thFsRﬂambﬁmHemsﬁhmb%@% aggh Rt SRS Cs

e e W@%@éﬁ&@%‘“@ {FRNCCe

dedhdnkle%m@)\@%lckdm}kmyb&@ ByleCxFaglkenyt, or Cr-Cealkynyl.
I n anoﬁ]a?l([.lthglr?llrbl% SS C SLL I G ﬂSCléIIpl?O Flj @IIS%HQQSG}CWMGS 0} h‘lf S .

di scl osure provi s org?ﬂcon ates a ound
feontemplates AmmpmndrcéﬁﬁmdasIAhhlvﬂy@Raﬁ Mzna& halggerRpr

S5O ATl iFLAR, ALARE e pfGRTMRERICL

tri ogen e RSIs
CRlGRC3r Co-Ceplklybal kyl , C}hCPB C3-C6 cycloal I cyl,

(CHR6) dime th discl ides or :.
o o) A @%é%@“’g‘%%%e%s%ﬂ&? oty this disclosur provides or

- €2nt@6platek y nochpound of formiuf TArhivhere %1155 g‘eﬁéraﬂlfyl halogen, or

Qgrh ggag&gl}g %]qi.q?égx emad@ﬁmwaggm&aﬁﬁ

@ngm(cmmezydpaﬂkmm %@Mﬁmﬂoﬂh@ﬁ Kot elkem'L or

i fic subgeneric enbodi nment, this disclosure
pfkgagggg 15 Contenpl ates a conpound of formula
I A-1, \Mmbtmer Rﬂzrelsﬁeciﬁakw@ﬂfncembddrmeﬁli W KBerednt plovidesdr R2

ekt el f Pl SRk £ BABeEH GTNASE K ot or N

7 R5andéls/h CR(@R&&MIM(@WM cysloalkgl BN s-Cs
cyclnalkenyl, CHz(CHR)JCs-Cs cycloalkenyl, Co-Cs alkenyl, or C2-Cs alkynyl.

In another more specific subgeneric embodlment this disclosure provides or

contemplates a. compound of formmla JA-3, where R, is halogen or haloalkyl; R; is H or

 F; and Rs is CR¢=CH-C-Ce cycloalkyl, CH=CRe-C3-Cs cycloalkyl, (CHRg)/Cs-Cs

cycloalkenyl, CHy{CHR )/Cs-Cs cycloalkenyl, C-Cs alkenyl, or C-Ce alkynyl.
© In another more specific subgeneric embodiment, this disclosure provides or

contemplates a compound of formula IA-3, where R, is halogen or haloalkyl; R, is H or
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I n anot her nore specific subgenerie enbodi nent, this
di scl osure provi des or contenpl ates a conpound of
formula 1-A, where Xis S, .q =1, Yis 0, and R5 is
Cl-C6 20 al kyl, (CHR6),,C3-C6 cycl oal kyl,
(CHRE) ", CH2Cr - C6 cycl oal kyl, r. CH2(CHR61vCi - Cs
cycloallcyl. In another nore specific subgeneric

ei nbbdi nent, this disclosure provides or |

contenpl ates a conpound of fornmula I A where Xis S, q
=1, Yis 0, and R5 is CR6ClI-1- C(C3-C6 cycloal-kyl,
CHR6- C3-C6 cycloal leyl, (CHLt6)Cs-C6 cycloalicenyl,

25F; RH2E@HR6) Cl, ﬁ'éﬁl%y,(oyuieﬁlal leadh itk is (G s@hyh I(QZHRy)sz-Gc Cydoalkyl

o e A e e T S A

a co rrp oniafbtief mére Epmiﬁcﬂsulbgémen\t\hﬂfo&;m&ltﬁhﬁd1sc@suxé.pr0\)(dels & 0,

and d.s Ar C}g%y
: Eﬁﬁ@?ﬂ??ﬁi ?ﬁéﬁn %égwgcpgr nor e épeCI e%°§u%°d$@ﬁR2mI{°r

eﬁ;bmd IR3BNCR~CH-G:-04 scloatkyl, EHFCByCales cymiodiyl, (CHRs},,CrCG

(@ﬁg@?t qiﬁqgggé?d f fo&ggiga%éﬁﬁg%,,, X S %

C ycl oal ik yﬂoﬂlel(rﬁarRG)mfk@H%%HGﬁlbeéymhm ahd@slclosumprowdes or

SRS S e - PO R L o v

cio B @R bad Rsis m.mwmmﬁzwmﬂm (CHRY)EHCs-Cooyclpaticyl,

A&%&E‘% %@3%1 CH( 834122) cgygeoglylé?/loal | cenyl ,

CH2 ( CHREn@er G6re Syecifioabicenivkmb@Rze@bhia Hikedryt provifes G2- £6-

AR U S SEC ky pL B, BB R e

Vlhlef €HR%nd &, GeIGCALEyE wm@@-&Ww&ﬁmﬂm&cﬁ |

ekt G e Soaiens? b ot or Cegmatas.

| A-3, Whepiger RpreispeciQe %aénbwtnbm%oaadﬁiﬁam@ﬁmdes or

FHERalal & cpmaRg et oPear st Res Tl R K%Smﬂéﬁ; Riis
fenOHa ahd\Rsz Mm&m CHHEHRgRAL,@ (CHREGHE A Net hyi
and R.Z, | bRanbl O SFBACIf@%ﬁ&%m e%@oﬁgén@\@g%ﬁsclsﬁfeggoﬁd_@stog e,

are, i ndep en ogen or trrtliuorone

bnteplaibs %W of Forfriakd ) Gaviidie Rystidal dey H, mbfayh or CL; and R
B o™ (R O s PR (C R o, Gefs 3 or criCrRNCr
Cs cycloalkyl. - _ _ -

In another more specific subgeneric embodiment, this disclosure provides or | -

5.

@nmplatm a compound of formula IA-5, where R3 and R4 are H, methyl, or Cl; and Rs
is CRe=CH-C3-Cs cycloalkyl, CH=CR,-Cs-Cs cycloalkyl, (CHRe)wCs-Cs cycloalkenyl, -
CH(CHRe)wCs-C; cycloalkenyl, Co-Cq alkenyl, or Cr-C alkynyl.

In another more specific subgeneric embodiment, this disclosure provides or ~
contemplates a'cumpomid of formula IA-1, where R; and R4 are H, methyl, orCl;and -
where R; and R,, on adjacent carbons, form 2 six-membered ring. '

- In ahother more specific subgeneric embodiment, this disclosure provides or

ci_)nte.mplats a compound of formula IA;l , where R3 and Ry are H, mc'thyL or CI; where
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10

15

' and R4 W?Wﬁmc

conpound of forrmula 1A-3" where R is hal ogen or
trifluoronethyl and k2 is Hor RI and 1(2, on

adj acent carbon atons, axe, independently, hal ogen or
trifluoromethyl; and RS is CrQ al kyl or (CHR4)C3-C6
cycl oal kyL In another nore specific subgeneric

enbodi nent, this disclosure provides or 20. contenpt
a compound of forrmula 1A-2, where Rl and R2 are,

i ndependently, nethyl,. methozy, trifluoronmethyl, F
C, or H and Itsis QC6allcyl or (CHR6)C3-C6
cycloalleyl. In another nore specific subgeneric -

eﬁbudhﬁknﬂgd(ﬁhé%dkswﬂamuddﬁﬁﬁﬁhiﬁékcammmgd(HQFCH4L43

) %g&ﬂ:g{br%@i E%l%ggé ﬁ%%&lo EO-EE%&&:{ a5 Af' %r % tﬂ(z, %lr']edon

tmﬁ&hmnnﬂanghmyhrbahoﬂhrﬂmnEH R is H and Its I s
Coal . other
Q kIX Ig.]'lcoﬁlg [‘:3(0 % fic S 8&‘ l%%ﬁ? ﬁlls (P SXIIOSLII'C\})[I’O gS 06r

subgener nment, I'SCl Gsure
cmmteamﬂtatae:ﬁmgomﬁmfdhmﬂﬂmm-ﬂ Owend R £h8-Ry an¢ H| dethyl) br Cl; where

S LB, S SR P S e R AT B

aIEﬁ @QHKGR-C¥-Cs cychoalk®t, by Co-Of alledinkly bnd whete RG ahd R, on adjacent

- al C3-C6 cycloal kyl . In another nore
§E§?P i héﬂﬂﬁéﬁ§?1c enbodi nent, thi s disclosure
provi désa e penificonizbatiesnbadimenpidsdiglonfe frofdatibra | A- 1

Forleapfisgy o 34@%?5%5%% tliegt 3 PR s H ol where

R, S kit a5 Lot it o
%@@fé@% (S;—%«, {“g]é‘gap ‘rr”ﬁ‘ﬁ’rg’r ‘§ﬁ%{° E'é’ a?fipgg AR adjacent
Qﬁﬂﬁﬂiﬁﬁb@mﬁﬁmﬁﬂbere R is F, d; CF3; RR is H.

and R _is haIOﬁg neth I eth I or “met hoxy, 11.3
PWTnerlcoﬁmb@‘me"éﬁtﬂs disgloguge prayi ld@f(s"ral kyl or ‘
crfflateba 6otindRal 6¥ formul IARDWiRfe UDBAAGHYE or H; Ryand R, are H,

Rt Ty i S EAHSCRIE.

. Cioloalldyh) of CHHCHR)0h-CYRybMIkyiR ' 1 s° phenyl ;

Tn another more specific subgeneric embodiment, this disclosure provides or |

- _ contemplates a compound of formula IA-1, where R" is F, methyl, or H; Rs is CR~CH-

20

25

C3-Cs cycloalkyl, CH=CRg-C3+Cs cycloalicyl, (CHR)wCs-Cs cycloalkenyl, CHy(CHR g)uCs-
Cs cycloalkenyl, C,-Cs alkenyl, or Co-Cy alkynyl.

In another more specific subgeneric embodiment, this disclosure provides or

contemplates a compound of formula IA-1, where R'is halogen and R; is Ar, (CHRG)WAr

CHz(CfiRg)wAr or (CHRG)WCHzAI' I-

In another subgeneric embodlment, this disclosure provides or contemplates & |

‘compound of formula IA-1, where Ry and R; are on adjacent carbon atoms and are both

otﬁer than H.

In a more specific subgeneric embadiment, this disclosure provides or !

contemplates a compound of fonm_ila IA-1, where R; and R, on adjacent carbon atoms
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R3 and R4 are H, nethyl, or O ;-and 125 is C5-Cb6al kyl
or CH2-C.s-C6 cycloal kyl.. In another subgeneric
enbodi ment, this disclosure provides or contenpl ates
a compound of forrmula IA where R is hal ogen or CF3;
R2 is H F, or methyl, It' is halophenyl; Rs and R4
are H nethyl, or d; and R5 is C5-C6 al kyl or

CH2- 05- Cs cycl oal kyl . I n anot her subgeneric

enbodi ment, this disclosure provides or contenplates
a conpound of formula I'A .where R is NH2,

NH- ClI - C6al kyl ; N(CI Cs al kYD- Cl1- Casl kyl-.

N?@gnd%h &ﬁﬁ)o%mg&x 2ud Whide RM(FTCOCs alkyl, (cnmwc;-cs

SR TR, NH“ PRI G i

-di scl a8 ﬁb@er@ﬁﬂéﬂdeﬁﬁéinb@dlmaﬂ tHEOICIBAR padveiss @ caempRdNL ; of

formila [ A where R is NH2 - O6al | cyl : |
PR offqrmyﬁizidm@'g%wt “seclpplkish S HRC-Co

h?ﬂ@?&%ﬂ pspc;cgdgﬁggeneric embodi ment, this

scl os provi des or conte ates a conpound of

formul'a arroﬁaeﬁfmﬁ‘f wogHjc sphge H‘EK@WI%@@WW providesor !

% 'E%\#'th_g L@p F&x&)ﬁ %EQQJACK, FHERE, is Rllogen and' Rpis H,orRy and
a

- I n ‘anot her
Balpadiscent cahtmalpme At indepead m@&%@“@?‘d@%&% pnd where

RGeS z‘“%? S AEREN kccé;i““%’"ﬁﬁ‘z& opalkens,

10 - CHGOHRs

CEONRGEICs T cydlvalkenyl, G2-&n

subge nﬁ h&heﬁﬁ’@&ge&rﬁ%ﬂﬂodmiem tRis ﬂs&&ln@ Eﬂdh@es lB¥ é?:}{tle&ﬁ:?tes%”
contenpl ates a conpound of formula IA-1 where Rl is

| 'S@ﬁmﬁd of foneIa ZAC), wereR iy AT, (CHRAD GRHCHB AT, or

15
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ubgenerlc enbodi ment-, - thi s -di scl osure
€S oF contenpl ates a corrpOJnd of formula I A2

| V\/ner e Rianptier BORNHPifippubigus pmimdmEs, His Kigqlosup FrosiSCHer

%@%@ﬂﬁﬁg o0 OPRbul s diied e kiRBrdhethyl and Ry

nd of formula where R1

es a u
isdH, 6t Rﬁ))lmh €5 adjategnt carn&q atgmeaegpdenepfently tly dxiflgggomethyl or

ﬁ%%%%{ H?ﬁm? 18 Qﬁﬂghﬁ% ureagﬁgg?g§¥u§%q3§ﬁ§éﬁ%?ates

a conpbunahepfork sperifi¢ aibgencric phkadiem this disq@HR provids oC6
EhERBEL Wmpofina ProRhis FRY held'x £2; 51 2 oG8 Rs is C-Co

 alkyl, (CHR6).C;-Cs cycloalkyl, (CHRG)WCHzC:,-Cs cycloalicy, or CH,(CHRG)Cs~Ce

cycloalkyl.:

In another more specific subgeneric embodiment, this disclosure provides or

- contemplates a compound of formula IA, where X1is 8, q =1, Y is O, and R; is CR6=CH-
+ C3-C; cycloalkyl, CH=CR6-C;-Cs cycloalkyl, (CHR6)wCs-Cs cycloalkmyl,A

CH,(CHR6)./Cs-Cs cycloalkenyl, C-Cs alkenyl, or Co-Ce alkynyl.
In another more specific subgeneric embodiment, this disclosure piovides or

oontefnpl_ates a compmind of formula 1A, where Xis S, g =1, Y is O, and Rs is Ar,

(CHR6)wAr, CHACHRG)wAT, or (CHR6)LCHoAT.

Tn another more specific subgeneric embodiment, this disclosure provides or

contemplates 2 compound of formula IA, where X is 8, g = zero, and Rs is Ci-Ce alkyl,
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I n anot her subgeneric enbodi nent, this disclosure

. provides or contenplates a 10 conpound of formula I|IA,

Wiere RI is CH20CH3, CH2OCH2CH3, 0Cl1-C6 al kyl, or
SCl- ca&L. In another nore specific subgeneric
enbodi nent, this disclosure provides or contenpl ates
a conpound of fornmula IA-1, where RL is C(=0)0Cl-C6
al kyl , OC(=0) Cl Csal kYl , OCt-Ceal kyl, or SCI-Csal kYl .
I n.anot her subgeneric enbodi nent, this disclosure

provi des or contenplates a conpound of formula | A-1,

where Rl is CH20OCE13, CH20CH2CH3, OCI-C6 al kyl, or .

o Rl o JoBRBLERECIE! EiBRE! b CriteheBReS

- oyilbaikyll at es a conpound of fornula IA—1 where R1 is

C(=0) OQ&{E&]@%&X lsﬂ'egiﬁg sub ex%}lQmeog%ex@Qh@Jthure provides or .
0C1- Coeal lcyl; RRis H F, or methyl,

Rontemplaak agaﬁpcﬁmdme’t‘dmﬂula Iand/has X is SO =@6roahnd/Rs iSICR~CH-Cs--

S oo R e ER P E?z@msws%_ |

,GQMEEHﬁyBCQGSﬂhﬁ@ﬂpﬁﬂﬁd@ﬂ&mﬁhrnula | A-1, where R, is
NH2, N of al k Coal | cy
R s ot St ﬁ{?Podlﬂﬁﬂ( i d%?%f@@#%?s Oh A RPIa i

lasmpmﬂoeﬁmnmmez wa&emmwmcmmcs icpcloalkyl.

enbodi nent

_anoth er, & g en rlc encl:boﬁlmelg G 5lf0?0tsure pI"OVId68 ﬁgpcghtﬁr'épl?%ﬁﬁ a

'dlsclosure pro es’or conte

ié(&gl)ﬁlili(na of ﬁmimla\lhﬁi ﬁl«rﬂeat‘c Rs IHC&MM @R YYC5-Cs cycloalkyl.
O oy Nl oSt Pl s Aoy preiges e oot |

* Banpdmitiof fornslh LAEL, Here Kids halbgenha trifiporomethylanll R, is Iandk, and

K hﬁﬁﬁ@t%ﬁfbﬁéﬂ@w@mgﬂ%& g Sttty and Rsis

15

20

25

KEE-@VﬂHﬂ%r(EHI&NEﬁ!H&y@bﬂRyla corrpound of for rrul a A~

-wher e I's - C6 alkynyli optional l subst hmsailn

anotheP”@ﬂBﬁ%ﬁgPﬁgqyﬁﬂﬂﬁ disclpgreprayjdgs rg%ﬁ?@
portipoudle 6f il DA STheleRy ifhalogaai hifivoforhehyhahd Rh A HorR;and

ere Rl an R2 forn1a se n- nts N )
b 70 5B SRR DR PP R RGO fpegbrhedidha R s
dkeﬁﬂaﬂUfanﬂnﬂxhdﬁﬁwﬂbdﬁﬂntenplates a |

Tti another more specific subgeneric embodiment, this disclosure provides or |

.cuntemplaxm a compound of formula IA-2, where R, and R are, ‘indé:pendently, methyl,

methoxy, trifluoromethyi, F, Cl, or H; and R is C1-Cg alkcyl or (CHR ). C3-Cs cycloalkyl

In another more spec1ﬁc subgenerlc embodiment, this disclosure prowdes o

‘contemplates a compound of formula LA-3, whereR,; and R» are, mdependenﬂy, meﬂlyi,
. methoxy, triflucromethyl, F, C}, or H; R' is H; a_nd Rsis C-Cs a}kyl or (CHR)wCa-Cs

cycioalkﬁ.

In another subgeneric embodiment, this disclosure provides of contemplates a |
compound of formula IA-1 or TA-2 or IA-3, where R, is halogen, C;-C; alkyl, mono-halo
C1-Cs alkyl, CN, di-halo C,-Cs alkyl, CFs, CN, or 0-Cy-Cs alkyl; R' is methyl or ethyi;
and Rs is Cs-Cs alkyl or CHy-C5-Cg cycloalkyl. '
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.gl %yéa&qewm@vmemw@abﬂmﬂem this

compound of formula IA where RL and R2 forma fused,
oxygen-containing ring. In another subgeneric

enbodi ment, this disclosure provides or contenpl ates
a conmpound of forrmula IA, where Rl and R2 forma
fused thiazolo or isothiazolo group. In another
subgeneri c enbodi nent, this disclosure provides or .
contenplates a 10 conpound of formula I A where R
and R2 forma fused cycl opentane, optionally '
substi t ut ed. I n anot her subgeneric.enbodi nment,
this disclosure provides or contenplates a conpound

of formula | A, where R and @2 fg{iglil a f.u%olS
cycﬂ%ﬁ@%gﬁQWSB%FF@H&?FV“§@B b BESH T PANGE Rer
aﬂﬂﬂgﬁﬁ% HFR&mghb?scﬂL&QkEEMBewpmsﬁthE;kmogag
cont np ates a conpound o

ohee, & FRlor methory, Rotsi-4" P{@%‘&WF %g’lé"r\"%egh’%‘au ﬁl @my o

sure provides or cont ound

of { ol Bhemters A, [HPEe R PR PP
b8t &ﬁ%ﬁ%%ﬂé:@ R0 201 ok OFy; Ry Hmtcmas halogen, methyl,
generi ¢

.ctbrlt wmﬂmesnamn;g% ﬁbg;%hi’h 6F ﬁﬁ ﬂ%ff Ry fgrﬁ%\qu‘e% G

é%gaﬁafﬂ and 'R2- form a fused thiazolo or isothiazolo.
rou I'n another subgeneri c enbodi nent, this
d| sc| nsuoter pxbmcra@mb@tmmmsewﬁpsa@ Exovides SECORERRIBEA of

W ‘1t ‘eﬁg.el | b oBH or AR, ;&mfm,ri{rbﬁném;ewnsphenyl
opentane Op I Ona su stltute
RywotiiRa presh o pcCl mﬁs zsfeqwlggﬂfﬂ

pr OV' €0tk sug%ﬁgﬁ%ﬂh@ﬂrﬁ‘eﬁt ﬁhs‘?lﬁ&&ﬁﬂd ﬁﬁw@é‘s of @ntamplaeslaA- 1
or | A- and R2 forma fused E’E’g ohexan
)

mmpnmnhsbﬂﬁymmmm;wmre& is halpegm ot (s Raigihdn 87 P YFR"

GRSy A b f 1850 5 Cosopmon aeionol.

for m @ shithee chbearirioreotyedimet AsHAPSHY PRVIE O SRY™RESS S
%o&gmm?o#f% nagL%QbEerQi, (SaN1gy, Si0e]-¢sydticyt; N(OMR Bilkgl)-Cy-C alkcyl,

eneric e

mmw&awmg(%@%ﬁmﬁgémﬁ%ﬁﬂﬁéﬁ alkyl,

%@Z\{}E 8662: gﬁﬁim a fined, oxygen-containing ring
5°1°S or CH2-05-Cs cycl oal kyl .
In a more specific subgenerlc embodlmenn this disclosure providesor ~ .

contemplates a compound of formula IA where R 1s NHz, NH—C;-C;, allcyl or N(CI-CG

_ alkyl)-Cy-Cg alkeyi; andRzlsHorhangm.

- In another more specrﬁc subgeneric embodiment, this disclosure provides or
contemplates a compound of formula IA where R; is NHC(=0)C;-Cs alicyl, -
C(=O)N(CHs), C(=0)N(Et), C(=0)NHg, or C(=O)NH-C;-Cs alkyl.

In another more specific subgeneric embodiment, this disclosure provides or

contemplat@c a oompound of formula IA-1 where R, is NHC(=0)C,-Csalkyl,

C(=0)N(CHs), C(=O)N(Ef)z, C(=0)NH;, or C(OINH-Cy-Co alkyl

In another more specific subgeneric embodunent, this disclosure provides or

contemplates a compound of formula IA-1 where R, is SO;NH; or NHSO2-Cr-Cs alkyl.
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I n anot her subgeneric enbodi nent, this disclosure
provi des or contenplates a conmpound of formula 1A-1

or 1A-2, where Rl and R2 forma fined thiazolo or

i sot hiazol o group; and Rs is Cs-C6 alkyl O dirCs-Co
cycloal I cyl _ 10l n anot her subgeneric enbodi nent, this
di scl osure provides or contenplates a conpound of
formula 1A-1 or 1A-2, where R and R2 forma fused

cycl opentane, optionally substituted; and R5 is

Cs- CSal kyl or CHrC5-C6 cycloal kyl. . - In

anot her subgeneric enbodi ment, this disclosure

provi des or contenpl ates a conpound of fornula TA-1

or | AR anoM3Ehde dpkcificiibkefdc éntotimant fiis@alogygirofiexane,
15 optionally substituted and R5 is Cs-

crptepplatss acpapewndafifomplakye pderefyiss crfﬂ‘lﬁ/éor‘[’ ~Ce alkyl.
subgengri LRk BRAbodinteht is dis@dl0 provids P OMirbi@fes@r -

fm"”t e&%‘ oitmmpis 44, Thero REETQIOCHS a1 GGFaRE ORI 0T Co

dﬁ? is Cs-Cs.al kyl or Cl-12-Cs-Cs
cycloallcyl n anot her nore specific subgeneric
embodi lrrensther strgererie pravoriigenirtais dpcsiraRevidst orgefiemplates s

eeag&ma' d’i‘thgrE;Luga BQW. i@ Ecﬁgr@ybé‘cﬂcl‘baﬂwnﬂ“@{ -€s Bkedyf, or Cr-Cs

2“@@Yntethylan1no) ethyI and Rs. is Cs-Cs aIkyI or
CH2- Gy %m&xwg%hg%bodunent this dl&Oﬂ)Sl@@}Q&\hﬂg orkBfidnpRResi fic

_subgeneric embodi nent., this disclosure provides or

compamd|of fasnile ko wiheta Ry is CHRO R GHOCHCHan@E e Cralkylgor SCi-
Eg]@gp - R2 is H, halogen, or nethyl, R' is H and
Cs- Csal kyl or CHrCs-C6 ycIoaIkyI 251 n anot her
nor e é@@@$ﬂm@“@ﬁﬁ§%ﬁ@%@%ﬂ%ﬁﬁﬁﬁmﬁ%ﬂwdmﬁﬁW§PﬁW§%¥%sure
I = -
%@%ﬂé&gﬁ% :&%‘J&g'ﬂ?f RA-§ Wﬁs@f{—égﬁ@ Ut@al%ﬁ 8C(=0)C,

en I's H or
ﬁ-‘aallsgleﬁ!%nﬁwh SCxfdalkyl. i s C5- Coal kyI or CH2 05- C6

cycl OC? k%gff C&%% 211(: e{nﬁ&smeﬁ%h% discl%e? Og}hesgp&kﬁ lates a

re speci eneric ‘

eqmmm;ﬁfommh @“Hl@&r@guﬁé':ww@gzwflﬂh 1Gepkkyl or SCi-

gﬁﬂpound of forrmula 301A-1, In. another nore :
sﬁec fic subgeneric enbodlnent this disclosure-

| pr ovi Hesotier more euetiGryyPeentis embadistepiaitin discdspure BPYIAS & | A1

REEIRL: | Somp WPROERIIVL |, e, E'cﬁéoimtibal It ocw}c,;

ogen or methyl: and R5 is Cb-

’ @t—ﬂkﬂ50€&qay1@b’bar Séyﬁﬁalknl Bo it ihdi: oReByl Eemhﬂosw or methys; |

.t%dﬁﬁHQQHﬂgﬂ;c%éjy kgtsclosure provi des or -

conteng%ates a corpound “of forrmula IA-2, where Itt
mherehﬁmﬂmsmmﬁmﬁhﬁ@ﬁ@ﬂ%ﬂh§¥®“¢&mﬁﬁmﬁﬁ%@mﬁﬁWﬁyﬁorIt

B B AT, Ry S HALC L, o NG

. alkyl}-Ci-Csalkyl; Rz is H, F,or methyl R'is halogen or methyl and Rs is Cg-Cﬁalkyl or
- CHCsCs cycloalkyl. : :

In another more spemﬁc subgeneric embodiment, this disclosure provides or
contemplates a compound of forrmula 1A-1, whm_R; is NHC(=0)C,-Cs alkyl,
C(=0)N(CH:)z, C(OYN(Et), C(~0)NH, C(=0)NH-C,-Ce alkyl, SO;NH,, or NHSOz-Cr-
Cs alkyl; Ro is H, F, or methyl, R’ is halogen or methyl; and Rs is Cs~Cealky! or CHz-Cs-
Cs cycloalkyl - .
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I n anot her nore specific subgeneric enbodi nent, this
di scl osure provides or contenplates a conpound of
formula 1A-3, where RL where Rlis trifluoronethyl; R2
is Hor methyl, It' is halogen or nethyl; and R5 is
C5-C6 al kyl or CHC5-C6 In another nore specific
subgeneri c enbodi nent, this disclosure provides or 10
contenpl ates a conmpound of forrmula I A-4 or

| A-5,-where R1 where Rl is trifluoromethyl; R2is H
or methyl, It" is hilogert or nmethyl; and R5 is C5-C6
al kyl or CH2-Q 05cYcl oall cyl. I n another nore
speci fic subgeneric enbodi ment, this disclosure

provides or BBQKBEbvRLs of @iRtpiaes ol A- 2,
bner o SR %?&%ﬁéﬂkiﬁ&gﬁ L e el ogen
£

sempeund pf formplg IAs where®g i gikcynyl, optipnagly. sebstituted.

cycl 0g} kel suvobhe A0 @IbBERerS WROBRR I rE RO baiiiblated Di S
di scl osure provi des or contenplates a conpound _of

fcompeiing of mrmyladAewhere & apd Rp formipinsedgpitrogpneegntaiping ring,

wher e b, ok s%h%ﬁ%l: emlﬂ}ﬁmelg)/thls JIRYIskrObride O cRERIpIAED S
thiazolyl. 1n anot her s;@%enerlc enbodi ment, this

¢prpquad of formyla JAdwhers R Remfegedaoxxgm%mwﬂn&
for milga, | dh: sm!%s{eﬁc enB!)dulnélt Fhis Bl ARRABEE cRPRRES i C

enbodi nent, di scl osure provi des or conteq&iates

sompavné offoroula £45 wherg Ri And R &9re afiseddhiazolo or tsothiazglo group. -
anot h§£ %H,QQ, elekiC %@B&gﬂd{ﬁpﬁm@n@%@ v‘ijdfesc's% cShR ﬁtes N

provi aes or nte conpou ormu
mmoem@ffogmgam W ereR: and R, formp m@lpp@mgemneﬂy

gﬂg@QhEE this di scl osure provides or. contenpl at es
conpound of formul a |A-1, where RI is F.
In andt ahether subbgyemeanibedierh GuH dislature prayides opposemplaitide

 BEOhPSy B0 A STRLBRS fud'RE RIFAAMALLI Aotk RLANL Fplibidly -

er subgeneric :
sbsidiedrent , this disclosure provides or contenplates

a co oun}gueb sufb%enencn% ?ragﬁﬁ s dﬂ@&ﬁ% lpBlnaés%r hicm Ielté} a

eric e I nent I SC
preppietbef fovméde myllath gvlarq:%nqs@@ndom a ﬁ@p@r@faogm@mmmng

'Mﬂ%re Rl is Fand RIS H OCH3; or F. In another

generic enbodi ment, this disclosure provides or
cont drrpio&!m@gb@nenc embodnnent this disclosure provides or contemplates a

- compound of formula YA-1 or. IA-2, where R, and Rz form a ﬁlsed, oxygen-contmmng

n'ng.

'In another subgeneric embodiment, this disclosure provides or contemplates a

compound of formula FA-1 or IA-2, where R, and R; form a fused thiazolo or isothiazolo-
group. | | -

In another subgeneric embodiment, this disclosure provides or conternplates a-
compound of formula IA-1 or IA-2, where R; and R; form a fused cyc]opcntanc
ophonally substituted.

In another subgeneric e-:mbodiment, this disclosure provides or conteraplates a
compound of formula LA-1 or IA-2, where R; and R form a fused cyclohexane, |
optionaily substituted. '
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compound of formula IA-I, where Rl is F;, R3 and R4
are both nethyl; and R' is H 5In another subgenerlc
enbodi ment, this disclosure provides or contenpl ates
a compound of fuinmula IA-I, where Rl is CF3; R3 and
R4 are both nethyl; and R' is H . In another
subgeneri c enbodi nent, this disclosure provides or
contenplates a corinmum of formula A, where Rl and
R2 are both F. I n anot her subgeneric
enbodi nent, this disclosure provides or contenplates
a 10 conpound of formula I A .where Rl is nono-, di-

or tri-halonmethyl.- In anot her subgeneric enbodinent
this ﬂ%ﬁﬁk@ﬁ#&ﬁﬂ@%ﬂ&ﬁﬁﬁﬁgmﬁdﬁﬂmmﬁﬂmhaﬁeﬁmﬂmﬂﬂﬂ@@und

f formula I'A  where Rl CH2F, CHF2, | _
ERRRONEA OL U A o s e i e s containing

gnéf Qﬁﬂ@pnd of formula 1A,

ﬁ%%%g&ﬁ?msg{%Hz 1. 15In another subgeneri c’

e mbodinmeether sibbringriatimbediment thés dselovieaEydeyor EVKERAR at es
EH&’HPE’, a2 TRIIMBHA-2, yhe TG Ad R, frs: s ex}gﬁn—contalmng

her enerlc enbddi ment, this di scl osure

' mﬁw@ﬁslsﬁsﬁmwwm%nd of formula‘lA1,

wher e T nothdd gub&leﬁnr &nb@&h‘hg]ﬂ Fhis &]oﬁﬁq)r(ﬁfdeﬁir @onh:@xbﬁtes a !

nmet hyl ; and It H.. 201 n.anot her subgeneri c.

@mwilctreﬁﬁmmﬂh Ie- ld?rééf?oS‘[!PF@ ForagdiRg &smay fused Thiergle %lé%thmolo :

aﬁﬁ»f'&l Rl is-F.
?ﬂﬁgnotﬁ%r su eric e drnent this disclosure
provrd@gm@ﬁS@@ﬁﬁ@hﬁﬂﬁ@é@“ém%@ﬁ%ﬁﬁhﬂm6#5Wﬁ?ﬁﬂw wf% 2,

éggzgzb &féﬂﬂﬂn%qro?ﬁ% QnBre Ry and Ry form a fulled@yelo

eneric.e inment, this disclosure- rovrdes or’

@@ﬂniéwnmedi apé Rs ixfporaliober CHr Lwhere R1
is F. In another su'b%k\?%g%rng&ﬁm&y Baenebiut PRI, E‘(ﬁﬁﬁlplat&s]’u s

di scl osure pr es or contenplates a conpound. of .

doppaucofl fArBila vdroz Livt2, whearedt1and Re fosmyanfused qyplobgrataer

@gnﬁﬁp bl Al KE W &S o ERLO50] GoRityl des of

In another more specific subgeneric: embodiment, this disclosure provides or
contempla:tes a compound of fonnula IA-1, where R; is halogen; Rz is H, F, o_r methyl, R
is halogen or methyl; and Rs is Cs-Csalkyl or CHy-Cs-Ce cycloalkyl. | |

: Inr another more specific subgeneric embodiment, this disclosure provides or

contemplatcs a compound of formula IA—I where R; is halogen, Ry is H F,or methyl, R'
is 2-(dimethylamino) ethyl; and Rsis Cs—Cs alkyl or CHz~Cs-Cs cycloalkyl.

Tn another more specific subgeneric embodiment, this disclosure provides or
contemplates a compound of formula IA-1, where R, is halogen; R, is H, halogen, or-
methyl, R'is H; and R is Cs-Csalkyl or CHy-Cs-Ce cycloalkyl.

In another more specific subgeneric embodiment, this disclosure provides or
contcmplatcs a compmmd of formula IA-2, wherce R is halogen; R; is H or mcthyl, R'is
halogen or methyl; and Rs is Cs-Cgalkyl or CH>-Cs-Cs cycloalkyl. |

C(=0)0C,-Cs alkyl, OC(=0)Ci-Cs alkyl, OC,-Cq alkyl‘ In anor:her more specific
subgeneric embodiment, this disclosure provides or contemplates a compound of formula

1A-1, In another more specific subgeneric embodiment, this disclosure provides or

36



10

20

25

conmpound of formula IA where Rl or Rs i S CH2Ar or
CH2CH2- Ar, where Ar is 30 isozazolyl or isothiazolyl-
I'n anot her subgeneri c enbodi nent, this disclosure
provi des or contenpl ates a conpound of formula IA,

Wwhere RI or Rs is CH2Ar or C112012-Ar, where Ar is

guino yl or isoquinolyl. In another subgeneric
enbodi ment, this disclosure provides or contenpl ates -
a 5 conmpound of forrmula IA where Iti or RS is CHAr

~or CH2CHr Ar, where Ar is pyrimdyl or purinyl. In

anot her subgeneric enbodi nent, this disclosure
provi des or contenplates a conpound of fornula |A,

maie@pﬂates@rwmow aifompde Liorip whes & is irffspmusthyliRz is Hor -
G1YRs is bt geg%%myl%dh&% Poicdazalot whz.cgglcpcz&mr e

speC|f|c e thi's di sclosure provides or
cont eriphmathergnage wm@ouhg@heocf enfbodimert.ahid disclovereidRi oror  Rs

i c%ntgﬁéﬁrtes Qircoxgg%gg (ﬁlr a e ZAfvhéI% R} 3nereP S0 fijiﬂuol'd?nethyl, RyisH

anot nor e |nent thls di scl dsure

' mrwthjfd;él' trhalogem enpleﬁwbsnéRs is Cs—Gaﬁprbw@Hoﬂs—Cerqaﬂsﬂ

1 5 di h aﬁlﬁlﬂﬁl 111(9% sple::ﬁf‘d sﬁbtﬁ%ﬂmﬁgﬁmmsdﬁgure M\@JegmAr i's

enyl “or chltalopyridyl. - In another nore

- spatemplates ammm@mffomiswswbqg@n evhplredh igiflugromethyl; R isH

AR R RN O ol S St

n
- halie hﬁuﬂeruycbre; smoﬁ@ubmnend ¢ratfedimettuihiy t‘lscqu‘ﬁmo‘”‘é?ﬁ or

- hal 0 th [ b re
: %@Fﬁ"‘ R? %8 reaq?ﬁg%q??@feﬁ%%ésﬁgﬂgkﬁtQﬁﬂ§§ﬁhﬁﬂnﬂmmnnmmyh
.Gbﬁdﬂ@sumﬁwpﬂomﬂmkmpnbrnwﬁWEﬁPﬂak&Skdlﬁ@hmcmﬁﬁh{ﬁ4kcydmﬂqd

Tmlgram; | ]_granloébr more specﬁ% sulg,enerlc embo?&'i'r%%is dlSC osure prov1 €5 (ﬁr !

ooperaplaey b compound of fdrrmmm-aewhm Re 1sst.pﬁcotbmethyl Rz isE; R_'

d t. ot hi t | at
HREH df St o P PR Cor R B Bl O 0 2 ©5
CH2CH2n aﬁdbtheﬂ&lﬂ@é@n@émﬂo&mbrﬁ, thiOdiscR&ie LHAROP bakytiplaREa | N-
I
B B ettt a0 PRI R, o R EROMIECIICIEIRE SR e phens,
gyubﬂg@unu&amnhmMyhwaMAﬂqmﬂm&wmh R3 and R4 are
hal og

wher e%{ 8 gl WFMG? embcéilment ‘%Qé iCﬂ)tg %provules or contemgla%s ay WO

oup 1s SU

_ gcrmpqmdséfmbhdA, whelxeﬂhnsjﬁ.nt ly, fromOHd, Owe, OEt, F, -
.CF3, ¢ |
n

dnotger sx%N éneric embodiment, this disclosure provides or contemplates a
compound of formula IA, where Ry is CL ' _

In another subgeneric embodiment, this disclosure provides or cdntemplates a
compound of formula 1A, where R, is Br. -

In ail_;othér subgeneric embodiment, this disclosure provides or contemplates a’
compound of formula IA-1, where R, is F. _ - '

~ In another subgeneric embodiment, this disclosure provides or conteraplates a

compound of formula 1A-1, where R; is CL

In anothef subgeneric embodiment, this disclosure provides or contemplates a

compound of formula [A-1, where R; is Br.
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I n anot her subgeneric enbodi nent, this disclosure
.provi des or contenplates a conpound of fornmula IA in
which R3 and R4 are hal ogen, CF3, OCF3, Cl-C3 al kyl,
or OCl-C3 alkyl, and R5 is (Cl-12)"C3-C6cycl oal kyl,
where wis 1 or 2, where the cycloal kyl group is
substituted with Me, OH Ow, Oet, F, CF3, d, or CN
5In a nore specific subgeneric enbodi ment, this

di scl osure provi des or contenplates a conpound of
-formula 1A-1, in which R3 and R4 are hal ogen, CF3, .or
Cl - C3 alkyl, and its is (CH2)w 05-C6 cycl oal kyl
optionally substltuted or (CHOrCs-Cs '
het er de Mﬁiﬂxaedukgchquc @pqumm ﬂny dlscub@"é PreYidee o conePAFS £ her

nore s i.fic ] rovi des. or
ComPaRE ek frrils T HORiaF ST RO R B! r L Do
i s CHapmﬁwsu@énmmzmnh@no}mlowwrwﬁ%Qﬁé?nt%la@S a

Biomis TR R RIS 85

5 Ar, CH2@mnd@ier ﬁbﬁfﬁhﬁ-e&bodlm\dﬂ’eﬂle dﬂrlosms p®yiBes or conternplates a

.d| chI or o?%%ﬁﬁ.ﬁ%hfwéﬂ% ggggpag{ﬂg‘b“ﬁk’%ﬁlgggy ?ndR'ISHM.

c o nt erp h&ﬂmu@eﬂﬁlc eoimdioumchie fisdoowaprpades grcpntenygtiges @ RS

R6) " Ar, (CHR , : ( CHR6) " CH2Ar ,
WH@P@‘“AP&@BH% )?P‘?%‘i’/f’é%%%;nd R4 are H or
Cl- G6 HQM%nbéeﬂ&rﬁ%@m@Jdm&th&Is |dis¢l$sﬁd pidvitlda odamergplatds\ao

- groups selected froth and ., 'Sg§HQCN or-
10 campeymd of formula 1A, where/Ry 1%9}}%&1 g

e”bOdHH&BE&sE@&&mQ&ﬁﬁhﬁﬁﬂﬁﬁs@%mMmﬂﬁammfmeﬁmmﬁhptates
a 20 conmpound of fornula |A-1 r R5 .is Ar, '

compapd of fymularksy exbre & is HaF DAr, where Ar is
phenyly, Yomeshibdidric errtfddinelt, t]u§d1ﬁlosﬁﬂﬁ,lde€drrll€&ten@ﬁ&$ aor
CF2CF3. In a nore SpeCIfI c _enbodi ment, this i
GW@DN@éefﬁmﬁﬂéﬁfdégmﬁrléﬁﬁ# plates a conpound of

| for mul a 3 sc g}ms or CoaRE) |, 4r,
15. iifan E@ﬁéﬁ ﬁESn’ bgﬁﬁgﬁyﬂns phenyl or PrridYl,
ammdp '

fopraula &4, sbepiRigyCRgHD) O - 06 25al kyl .
In a gﬁﬁ&é%géngﬁc%m@mt BB Akseloshd 'pl%vﬁés%%oﬁt%ﬂﬁﬂﬁes a

provides or contenpl ates a conpound of f
orapnf foml 1AC D) By 150 o FORHE Ty 20 e both et and.
k ),, CHAr, -where Ar is phenyl or pyrldyl and R

0) 0CI - CBal kyl or OC(0) CI- Cbal kYL

20 - In another subgeneric embodiment, this disclosure provides or contemplates a
| compound of formﬂa__I_A-Z, where RjisF.
In another subgeneric embodiment, this disclosure provides or contemplates 2
compound of formula IA-2, where R, and R; are both F. - o
In another subgeneric embodiment, this disclosure provides or contemplates a
25 .compound of formula IA-3, where Riis F. _
In another subgeneric embodiment, this disclosure provides or contemplates a
compound of formula TA-3, where R; and Rz are both F.

In another subgeneric embodiment, this disclosure provides or contemplates a

compound of formula IA, where R; or Rs is CH,Ar or CHzCHz—AI where Aris
30  isoxazolyl or :sothxazolyl
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In a nore specific enbodi nent, this disclosure

provi des or contenplates a conpound of fornmula | A1,
where R5 is Ar, (CHR6)9, Ar, Cl12(CHR6),,Ar, or
(CHRG), , CH2Ar, where Ar is phenyl or pyridyl, R is
C2-C6 al keayl or C2-es allcynyl, g is 1, and X andY
are both 0. In a nore specific enbodinent, this

di scl osure provides or contenplates a - conmpound of
formula IA-1, where RS is Ar, (CHR6)Ar, .Cl12(CHR4, Ar,
or (CHRG)MK}QA« Ar is phenyl or pyridyl, and R is
SCl - Céal | cyl . In a nmore specific enbodlnent
this disclosure provides or contenplates a conpound
of f ohrmdtgr dubgehencmecrdeneﬁzstms@smsure PeOrfESepgontemplates a

PRt forils L8] whp BGFR) i B Pleor EPEER AL AerDRERhinoly1

ot ikyjuinodyld Rl is Cl- 06 alkyl. In a nore SpeCIfI c

enbodi nent, this d| osure OVI des..or conte1 | at es
o ConIGUe BPERTIAIPATCAL B1s RS PRECE or APEmpiae,,

- dolipdphiboioAtula OA, WhidlR&) GHR Ais, Chif#eoe CHpCHs-Ap)weinyé Ams

ri.ﬁ}/ll;- RSﬁnd 114 are H, d, nmethoxy, or C-C2 15
13%\?9 " TRET™rbstituted .or substituted with one or two
gr OUPE: asd@leeibgkrk eabadDkdpt, Gviisciend pRRyidds gr @NEMBHREN, or

ARG o opui ArPROF B by Bt ap G %‘*%ﬁ%oﬁhﬁ indoly

Lﬁtfmtﬁtﬂf/mbﬂtﬁnkﬂm&azoMere R5 |s Ar (CH126),, ,

- CH2( Ar V\[gere i.S phenyl

or py]rnlad‘}PFe spesiiig e‘R\’Odf‘%enthséiﬁﬁ?@m@q es Oﬁiaf‘tem?}?teséFZCFs
cofpeuiDéfofes IA] whee RO 6 ReBtGH{ATos CH,GHE-0s,wikkre Ar is halo
rovi des or contenpl ates a conmpound-of formula IA-1,
e Rsis Ar, (CHRO'Ar, CH2(CHRG),,Ar, or: -
( CHRGy, sundetlclelire s % SubliimbrS, RN ERMkurrovipy drdgdtemphfeda R'

IS OCl al k 3 )
copeensq e%nw&%’ W’%ﬁ ‘é %ﬁ% Es@@%p%ﬁh@ Ty, vhere Ar is
cﬂﬁﬂﬁ;ﬁ%&l%ﬁ-ﬁ&ﬂ@ %&y}on'pound of for rrul a IA-2, where R5 '
'S Ar Inapo m) oé tutéj Bltos rS\%L §6 ?[
‘wher e A'i‘l“tﬁ’% B‘ﬁé‘?ﬁ‘fﬁ FPoopVFT ana ?2? & -
Hg&n@@foﬁﬁﬂaﬁi&ﬁhem f{, orRi B C&Img}ECEE‘{EHh-fNIWhereArls mono-or -
this osur e proyi or_gconte tes .
elsﬁmﬂamaf* ?wﬁ%ﬁ@wi@ %ﬁé?“e‘lﬂ@ iy, %%ﬁe
h@HBéer Ar, or .
In another more specific embodiment, this ciisclosure prowdes or contemplatesa

compound of formula LA, where R; or Rsis CH.Ar or CH;CH,-Ar, where Aris o-, m-, or

- p-xylyl or o-, m-, or p-anisyl.

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

compound of formula IA, where Ry or Rs 1s CHaAror CH2CH2-Ar where Aris m- or p-

.cyanophcnyl or m-or p—cyanomethyl phenyl.

Tn another subgeneric embodiment, this disclosure pr0v1des or contemplates a
compound of formula IA, in which R; and Ry are halogen, CF3, or C;-C; alkyl and Rs is
C1-Cgalkyl, where the alkyl group is substltuted with one or two groups selected,
independently, from OH, OMe, OEt, F, CF3,Cl, orCN.
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(CH116) " CH2Ar, where Ar is phenyl or pyridyl, and Rl
is OCl -C6 alkyl or Cif;9CI-C6 alkyl. In a nore __
speci fic enbodi nment, this disclosure provides or
contenpl ates a conpound of forrmula 1A-3, where It! is
phenyl or methoxy, R2 is H and Rs is Ar,
(CHRG),,,Ar, CH2(CHRAr, or (CHRG6).CH2Ar, where Ar is
phenyl or pyridyl, and 13.1 is C(=D)OCl-Cs al kyl or
OC(.3)C,-C6 allcyl. In a nore specific enbodi nent,
this disclosure provides or contenplates a conpound
of formula I A-2, where R5 is Ar, (CHRG)., Ar,
CH2(63R6),,, Ar, or (CHR6),,CHAr, Ar is phenyl or
PYT i d¥th ano@BQutiRnetiGenBeimés, ttad dieipbure pravidas amomemploeci f i C

ComompO R roRIads FVBCR Rs 250 Re1EF PGS GFADCIOCHEG) AR o
%(@M%@& AT SRR, Cridlicyt Wheseay A1 612, pleshe gtloalky!

R4are H or (%Saﬂg‘%/(léNandltlls
mtlpy?rsubsﬁbmdlmthwé QHe O Qgﬁagcc(‘ b s provided a
conmpouyp gmg‘r@ Epﬁaﬁé shbh g hic ehbddient dik HlﬂWsnﬂgprowdes or :

o amitn oy - oA SRRt G or -

I&é% gﬁ;ﬁ%’%m but anam dgﬁééhgﬂy&%sﬁm%ﬁbf(@lgwc;lcs
Nei(e@cmﬁa@nd;mﬁ‘é@lws@b i soqui nolin-2(1H)-y1)-6-(tr

o it v ks

cBmpgund nffomule dAthythereRyis (CF laenaﬁ heAdhi de

El;/ ]( 2- D grg lﬂ; ,% nggregﬁgecg’l gl’l’l?ﬁﬂ[{ g u{hﬁ' disé&grg bt%@xl:lels Gr c%nt)frﬂ-;)lat& met
NesRpainil of formtulg BAF], dhens: éx ig Agi %@r Pﬁz?&hq%rp WBqu HArs §/15-

' '-Skeﬁﬁp?‘&@l cyd?opent yrf pr Opl onami de

N-12, Gndm&etﬂwﬂe eﬂnb@ﬁmtrn,.tm m@mﬁemrwwasgmwﬁiﬁa? p-/ Hi

ﬁf‘?u'mﬁf’or 0- t r Eﬁ%?éo%s%:mwdf | uor onet hy allkyl

* {CHRyTHAN} WisnzAt isgiteny] or pyrxdyl Ry and R4 are H or Cl~06

2-

R e S g o s ot o ot
ON, €H:@Nfdrbaingsat hyl phenyl ] - 3, 3- di-nmet hyl but anar ni de

N O- ( Qn & hb‘lg‘%ﬁnfg’rgé%g\bgcﬁﬂ&g tlél;“iﬂ(:ﬁ)%ﬂr&@eé Jﬂ'c@rte)h]a)atega 6- di

met hyl™- met’hyl| but anami de
bb:ﬁﬁpwﬁeffounnl@ is:y v&ﬂgxﬁ@ﬁﬁWﬁWﬁ@fm me -

HER{ B NA 685 F, CH,F, CHF,, CF; orCF CE
Jﬁh%iﬂﬁ%) id Epi('j‘ ydrofq I SO(zlLII nol 21 n- o
1)- 6- tink fnbra waﬁwtbyﬂlmﬁéﬁlvﬂ‘iﬂsc@s%e RID Vi MY PERIPRIRSH de
compound of fonnula IA-1, where R; is Ar, (CHRg)wAr, C_Hz(CHM)wAT, or
(CHR.;),,CHZAf, where Ax i_s phenyl or pyridy}, and R, is OC:-Cs alkyl or C(=0)C;-Ce

In a more specific embodiment, this disclosure provides or contemplates a
compound of formula VIA-I , where Rs is Ar, (CHRg) Ar, CHo(CHRg)WAT, or
(CHRS),CH:Ar, where Ar is phenyl or pyridyl, and Ry is C(=O}OC;—C5 alkyl or

OC(=0)C;-Csalkyl.
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15

25

N 0- (34 Wﬂrﬁy%ﬁﬂﬁe
‘Richpovhaf f6tiHel Vb bukaao REisder, (CHRo)wAT, ctn(cmaml drd

BB A e Sevpy ma i e i e S L i orcs

N-O0- (7-fl uoro-3, 4-dt hydro-/Hisoqui nolin-2-yl1)-2, 6-di
nmet hyl - pheny11- 3, 3- di net hyl but anam de -

N-r-chl oso-4-(6-fl uorn-3, 4-di hydro-/Hisoquinolin-2-y
1) - 6- met hyl phenyli -3, 3- di npt hyl but anamni de .

N- p-chl oro-4-(7-fl uoso- 3, 4-di hydro-/ Hisoqui nolin-2-y
1) - 6-met hyl phenyl ) - 3, 3- di net hyl but anam de

N-[ 2-chl oro-6-vnet hyl -4-(6-trifluoromethyl -3, 4-ditydr
o-Mioquinolill-2-y1)- phenyl]-3, 3-di nethyl but anam de.
N- P- chl or o- 4- (6- chl oro- 3, 4- di hydro-/Hi soqui noI in-2-y

'0- 6- net hyl - phenyl ] -3, 3- di net hyl but anani de

N- 12- chl or 0- 4- (6-f | uor o- 3, 4- dt hydr o-/ H i soqui nol i n-2- -

"y 1) - phenypre SheSific chboditbnl tlbmlaha.m mlevides or contemplates a

B i T e T A e e

NOBRGRCH, AR whe; Ar id iphgtgtrer ﬁ}n@b@d M@-Geral@asmr% lalkfyzhyl qis
or th 3, 3- di net hyl but anami de .

K}-?ﬁ ¥%paﬂ°etl°§‘bh f1 uor omet hy1- 3, 4- di hydr o-/ Hi soqui

nol i n- 2rydgre PheMyctBoBmar, ik dmelbm;dpbutdaammn@@platesa

‘ -N4447‘l“ﬁiﬂufofrﬁ’ﬁ‘3’i‘bﬁql h%‘ﬂ_rrgF m%i{}%’gm agéﬁsﬁrtgri flu

ICERNERhAL, Ahhibﬁehylfdrwﬁaylﬁﬁmrmscmm uor 01f | et hy

| -3, 4-di hydro-/ AARES feanam de
N 14 ( 80 R Ry P g P S RS i LAt €

dbnpél of Fheiyd 14-3, Wherd RE fsemmmmna GHIECHR ) AT, of

14- );%ﬁ‘mdl h drn— #wfﬁ&f’ﬁ@?’gﬁgﬁﬁ?%@’ A he%%‘&y r'B,-éz

1mhaqugg(é,¢§amyldl hydr o- /I—I-|squ| nol i n- 2- A- 6- trlfl u

oronetti oxy- pheny 1%3 3- di et hyl but,anani de

dirasaty (s HHPHE SOV . °§°°%tﬁlf“'?"r%‘fsﬁoxyphe

aficyt, biftsdbolitufRdioR Sibstituted w@uﬂf%&mdwﬁ ferdugs m’ﬂéomdlﬁ%m OH, OMe; and
Ry ISCN CHch orhalogen.

In another subgeneric embodiment, this disclosure provides or contemplates a

_compound of formula TA-2, where Rs is A, (CHRe)Ar, CHa(CHRMAT, or -
(CHRhCHoArx, where Aris phenyl or pyridyl; and R, is F, CHF, CHF;, CF3, or CF:CFs.

~ Inamore specific embodiment, this disclosure provides or contemplates a

compound of formula 1A-1, where Rsis Ar, (CHRes)wAr CH2(CHRg}wAr, OT
(CHR@,,CH;A:' where Aris phenyl or pyndy] and R; is 0C1-Csalkyl or C(—O)C.—CS

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

compound of formula IA-2, where Rs is Ar, (CHR¢)wAr, CH(CHRe)uwAT, or

(CHR},CHyAx, where Ar is phenyl or pyridyl, and R, is OC;-Csalkyl or C(=0)Cr-Cs

 alkyl.

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

compound of formula TA-3, where Rs is Ar, (CHRg)wAr, CHx(CHR)wAT, or
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ii. a pharmaceutically acceptable solvate of a _
compound of formula I'A; a pharmaceutically acceptable
salt of a conpound of formula IA; and iv. a
pharmaceutically acceptable ester of a compound
offollitula IA_I'n the fourth aspect, there is
provi ded the use of conpound of fornmula | A or a salt
or solvate thereof in the manufacture of nedi canent
for the treatnment of a disease or disorder which is
affected by nodul ati on of potassium channels. In
anot her enbodi nent, this disclosure provides or
contenpl ates a met hod of treatin eventing a
qCHR S EH, AL wisarel dir is phenylomghiytid IRat!S 8@ -&5% #lleyl roe @(TQDCI-CG
dul at'i on of potassiumion channels in a patient
ggﬁgrlslng adm ni stration of a conpound of formula IA
i N an RemLE kpeaific moﬁ@e@mdlwswelm‘d‘iﬁ or cpeBpiAsE Rer

SORBGaT iRy et R b Bnlfdt oy RERTE SRRRRLAA,
QCHRYGeS, CH(CHRE AL bofCHRUMCH A1, af s AT pbgnyhmmrram ord Ry is
B RGat eEPE  oF ot a1 A 1 1 s |
anounty, Hhor spedTiGdatiddimddd, tmgdﬁcmsmmmde% Ortanyplatser day.

&P@E‘P‘B‘é of @wﬁ‘a&%@gf’%@rg ?b‘%? n“%@@"‘“{ A°‘

(CRRDL O, AR] AP 1R 0P gyradydl] @eméssaimﬂdtr :
condition that is affected by nodul:ation tem ates &
pot as g ampicopreidin sAPEImS IS PURPOUEHE YT _
- it bgﬂ&manat mf-b&rxféamt 205813m @mmwmi(ﬂfms)wmm. .
- of- up. to ahou
| ,i%%cwber@ HiEPeayl frayT mé&dﬁ% ﬂ@%&é‘* Ber E’é’rf%&ﬁﬁ andRyds
la I A or a salt-or ester :or solvate.thereof :

|n the” manuf acture of nedi cament for the treatnent of
a -di semsie s&bn&hsﬁeetc tﬂ&e lswﬂkummmﬂd@dﬂced Obtwfaquﬂmwg on

gf x;/gl’\I @g&g 3 er e | p%?\/“‘cnge‘a&?@ms%’(%ﬂ“ tegiﬁﬁ)ahmyl)’:*’?"

diméthylbwlaaamﬂr. a salt of conmpound I A or a soI vate of

mod o b SR D R BR R B ncars o o

dimehg®itanamide | N a nore speC|f| c enbodi nent, this-
O S SR LAl ST A G B R e hctpperyy >
yeR b&[ﬂﬁ?‘-@aﬂﬂaﬁid&l ng adnini stration of a conpound of
52;”“'»?@ ey e PR e tegpBofE 27 B EY [he
L{'ﬁﬁl o pHaRIPS 3fdiﬂhemhrmuiaﬁarﬁfdea salt or solvate

ereqQ

- troa M-8 %he S5 Ao s RoEBpoaD R b K>

m&h;@bl lity of the nervous system In the -

elghtﬁ aspect, there is provided the, use ound
ot °F ot Solpre-4 (Brihgss-B AR YOS RHRORBI) f RESromethst
"BHRRYIR Qlcgélﬁ W,m& for increasing the channel

open probabi | i of KCNQ2/ 3 chann .
N LR Aot ST N M e M —
~ COAhRRh AR SnAniaet hod of treating.or preventing a

sei zure di sorder .in a pati ent t%.fo pri si)g%1 Flisoquinolin: .

. admi niNA3-gdpeno-daltuoremetyliid
| @Tﬁyﬁhﬂ]iﬁ%@@}ﬂm&%ﬁ& per day to. about 2000 ny .

-[2—ch10ro—4—(6-chloro-3 4-d1hydm IH-lsoqumolm—z-yl)é-mﬂuommethyl
phenyl]-3 3—dxmethy1butanarmde
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I n anot her enbodi nent, this di scl osure provi des or

contenplates a nethod of treating or preventing a

seizure disorder in a patient conprising

adm ni stration of a conmpound of forrmula IAin an

anouny.[e46-thism-8a0ihy 309 HoBop@tolEl N yh-2. BN th AR AP3,3-

per day. In_another embodinent, this di scl osure

ety H’é‘g"’ﬂé‘imd@onterrpl ates a net hod of treating or.

pr eveii{é-figonet Mﬁ&é—?ﬁ:@nﬂ&ﬁn@aﬁ}—ﬁ IBL iR pRénYH-3,3-

admi ni stration .of a conpound of fornula I. A in an ,
thyfoutapagidem about 300 ny per clay to about 1200 ny
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frul au IA-1 in an anmount of up to 2000 ng per day.
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’ butepapidsn of a compound of forinula A1 in an .
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- m per_ day | n anot her enbodi ment, this disclosure

qb‘F?ﬂ? dEonterrpl ates a net hod of treating or

prev @Jﬂ[z-ﬁﬂox%-@ﬁieﬁéﬂﬂ-@tﬁﬂﬁ&eﬁeﬁﬁd-p atdiﬁiﬂmmqlﬁhaﬂx-z-yl)-

' admnlstratlon of conpound of formula 1A-1 "in an

- PhERykhd. TS’P“F'PBWP%‘GH’P ©300 ny per day to. about 2000 ny

per BRPLH-idoQhiokk-2 éthyl-phenyl]-3,3- .

gzs oer;}o?gﬁéeb%mw ik QP56 icthyl-pheny

provid mpl ates a met hod of treating or
dimethlhutenagnide sei | ure di sorder in a patient conprising
- adm g&faLH#- bkiibtAz | eh1]-3/B-
amumgéﬁﬂf’gﬁmt a out’ 30 plesr day toy?b%hutﬁizoo
chgelbﬁbuﬁagmlde In the ni nth aspect, there is
provi DR guiRblid- -F h&fyl[Sakd
sol vgdgg(ﬁfﬁ%é%?éﬁi‘h‘g?éof |gmt hcla %agfj@?@ og]Sﬁ

- dimethglanemamiflor | ncr easi ng neuronal Mcurrents in a

"“ﬂ 4 {0ulols atﬁ@h?d:@%? fsquhbﬂ-f-yl)m-aiﬂwr&ﬁ&hﬁbﬁmyl]-s 3.

use npoun ormul-a 'A or - a’salt or solvate .
chﬂne‘hﬂbﬁtanmmﬂhe manuf act ure of - medi canent for the

_ treatrpfp_ 0 % D se,g 3@5 1-34-8ih§ 8RS - VoqdindRh-28)0)- heny11-3 3-
" which s a ec{ m)du afion of po%ggy um-. Por
 dimethylbhgnamide In the eI eventh aspect, there s

PO ok o) Db -

dmneﬂmﬂ»mmmdc anam de wi t h a t et rahydr oi soqui nol i ne

- deri vat syl Nt Rl E%du%m%éﬁﬁ‘;h%?-ﬂn@ummethyps a-dihydro-ZH-

1soqumolm—2-yl)—pheny1]butanannde : ,

_ N-[4-(6-methoxy—3 4-d1hydro—IH-130qumolm-2-3d)-2 G-dm\ethyl-phenyl]-3 3-

dimethylbutanamide - .

] N-[4-(3 4-dlhydro—IH-xsoqmnolm-2-y1)-2-meﬂloxy-ﬁ-methyl—phenyl]-3 3-

" dimethylbutanamide : o
N-[2-chloro-4-(3,4-dihydro-1 H—1soqumo]m-z-yl)-&mﬂuoromcthoxy-phmyl}-ii 3-

_ dimethylbutanamide, and o
N_-[4-(3,4—dihyd10-IH-isoq11inqliné2-yl)—2,6—dimethoxy—phenyl]—3,3-

dimethylbutanamide. |

42a



where RI and R2, are, independently, H, CN, hal ogen,

CH2CN, OH, NO2, CH2F, CHF2, CF3, CF2CF3, Cl-C6 al kyl,

C(3)C1-C6 al kyl; NH2, NHCl-C6 al kyl;

N( C1- C6al kyl )-Cl -Ce al kyl, NHC(0)Cl-C6 al kyl,

C(-0)/sT(CH3)2, CNOREO2, C(==O N112, C(=D)N1I-Cl-C6

SO2NH2, NHS02- C1-C6 01(34; g=0)0C1l-C6 al kyl,

6 comppisihng maﬂiakfylhqal]ﬂ e6

Ojéﬁg%'griﬂ?ecﬁ%%?mgggd&%%@tl oal ki?lﬂn C3- Cb
accept@mmmakmprmqr@%efo 36 cycl oal kenyl, CrC6

al Kenyl, C2-C6 al kynyl { CH2) nt hi enyl , (CH2) "f - uryI ,.

(MMM@Q%?OW ulal&ARPYr azyl, (CH2) moxazol yl

))nhaﬁ,ﬁ,géﬁ.@ @s@mbnembmmd of form aIAs
I'sot |azonI

Then
(GHMMW ?91“% %‘“?” |ch c cI oaI kyl
anig ?S,%l"g‘“ bﬁ&t@%f@ﬁﬂ@ﬂ’aﬁm} one
eter oatoms sel ‘ect ed [ ndependent Iy from 0, N,

and S, where an is zero, g R2
t Gt fowth awietththarhis PRYiRY t‘t?éff%’éﬁ"mg?‘md °frf?r ﬁ%pcﬁ they are
or solvah RGNS e fHRide B macarfent frBhpwrmny e disF TRy SSHAT c h

i ng e satur turated, or aromatic,
Whlﬁ%ﬁﬁﬁ?%b‘?‘?%‘ﬁﬁ?ﬁ#@%ﬁ?“alﬂr%glégne or two heteroat ons

) selected|ndependentlyflowo N, and S; R'" is H,

hal ogegraf henyl :ﬂ.adlsémr%r@kd@ﬁﬁtdﬁﬁhﬂmwm&yﬂtreat@E:3

, al kyI wher e al
orpr&a&ﬂin@&'d&b’dsa,dlmnybonm ik Do of BepP

son het er oc&ycl.oal | cen a&ﬁﬁ:&lﬁiﬁﬁﬁ ﬂfa%mbouﬂrufﬁmwmw

are optionally substituted
amoﬁﬁtéﬂ%p%m&ngpwmbst i tuents sel.ected i ndependently -

from OCé‘ﬁ acﬂsﬂi’ ‘1% %ﬁ 81}5%15‘31?%% [Bgcm@yaor Ohlemfdz 2 malkdd of Ehdting

and where, -additi oogalta%1
orpr@.umg memmyamw YRR O pRassh
con opt i onal I% subst i tutWoﬁ%ﬁ@aﬂd@w@mﬂ@e

zyl'r di neacet one) pal | adi um
m&?ofﬂiupmhoimxytoﬂhbmﬂmﬂmhenyl 2-y1)-
© dinmethyl am pe, Pﬁm?r{%f?h o #b?aﬁ*m{%to@xdnda ThtBk aHfi¥hod of

toII‘t?e‘H‘ée specific emb aspect ere is
treatin, SMir6Veaking: AR iisordes, oomwpdifio ha %&%@F‘ by amadeiation of -
. acceptabl e _carrier _ or 8 &2 doffpoRRTifdbrivinta
W‘°%m3%%m?&%%§€tlve amount of at
1A-1 EEAS RS ab 6 douf 20000mg pig daw con‘pound of formula IA
a pharmaceutically acceptable sa f?onnfi\aPA gém,d of

f ofnrtd fith dshectAleer BPTRHEH Hg 88 It ?0813?"1“& accept abl e sol gate
ester Qlfsol@atgﬂm tek rﬁlﬁuﬁ@tﬂmﬂ n@didament for the trpeﬁnqnﬁg a pga3e0h o nt h
dlSOI’ﬂﬂFl g}?l(ﬁ:lth]é éf%f-p‘ie%%ﬂ alctlvaac nof {lo(iitg g@ted }%Q.lzsﬁltn BRI 1 Sing a

ceptabl/e carrier or diluent, and a
pharnaceutlcally effectlve anount of at | east one of

th &n oLk Wp&:g thefk 1§196Kﬁ)@ﬂl meluebf doopared of forpula 1A, gsalt of

' phar maceut i caI I 1284 5% etmaRifachirddd HBGAMEht Of
compaypehh o5 a PR of ﬁftarr%Brrgceut i'cal |y accept abl e
for theQteutat@ onafse:aur@mnsg:t@i\tlﬁnQﬁﬁ‘@e‘ﬁ'3r formul a 1A-1. In the

fourteenth aspect, there is provided a capsule

conprising a pharrmaceutically accept abl rr r
d| Ilmem«trse smﬁb enbpfimerreibditcloss] r ldgsf‘gé%l emelatgsgdrméﬁlﬁ) : OP

ea h&rd@lid ﬁﬁmwmpmwﬂpdfﬁul a
% rrraceutl cal | y ac%gg{%h lg?%
comMﬂﬁfnnh\@ﬁL’f@rW“%P i T g ceut| caI ly

accept abl e solvate of a conmpound of formula I A1.
In the fifteenth aspect, there is provided the use of
compound of forrmula IAin an anmount of from about 10
ng to about 2000 ng per daﬂ' n the manufacture of
medi cament for the treatnment or prevention of a
disease, di sorder, or condition that is affected by
nodul ati on of potassiumion channels. Detailed
Description of Invention As cont enpl at ed by
this invention, conpounds of fiuuma IA redesigned



15 magnesi um steam e, stearic acid, and 5102; and
sol ubility enhancers such as cycl odextrins, anong a
great. many ot her exanples for each group, are
contenpl ated. Such materials and the nethods of

using themare well known in the ‘PH %raclellgl cal, art.

Adlikt sevenetl aspecathyst is groxided f5HgR Al EREEOA OKPBBE, * Ban dhook

or SO]\%{e ﬂggaglmg gh&tuka@@e oﬁi{éﬂhc@xh@ﬂfoﬁﬁle ttaaﬁ:dm o priveiemefediseidaal
,n, the term °

Chafacteﬁﬁ‘érbﬁﬁ)@érﬁ’f“i@éh Aéﬁﬁ@%r‘érouts gbﬁ & acid salts" refers to
achdy AdgintaiRa, tﬁ@d it froficed e disefof compered efompe WYL P8l de

~non-toxic anion [TBCHRMakisAhd Janbel opp prbibdity
or sofyif HFFEOTiRY TRER! ety ?thagfﬁgﬁﬁeot limted to, acetate,

ofK@ﬁ(@m&atnssmlwmmahe bi car bonat e, carbonat e,

bisulfate,  sul BQ prlothies ohomEhess 2 hetharigeating
s ulFBpLaE &0 ?ﬁﬂeﬁt gdts"‘fifongtoe phosphate, acid.

p&b ggé;ml m:l&i&hﬂér@n amilembmpnsm sdministitippiagompound of
nmar at e act at e, te %E@&
 formpila IAdin en 8@%9f§?‘§ t @%8“‘%? %?’rmt et%wﬁ%gﬁtmg

gl lul% SRNuRL Eabodindie, uxﬁmmoe;r; Igmr@bﬁa?néemaﬁ%fﬁ? Hre,

pal m tate, panDat e, sacchar.at. y&ﬁﬁﬂaﬁé@;
or ptexeting 8 e5ZIRSHPHED %P&?ef'tr‘iofnpﬂ%?%ac e% a13'ihgzs1 glpt s; -anong
oA @&mwsa mamagwmmabmtﬂ@m meoridyng

mted to hem -sulfate s kewrse
cont aaplcavedine ST il § PRy Sk bhRstrt

" “';lu.vvn st 3t S pfgwmpoundof
s Or'%r ope%?l es, 5?% Sel ecFQzf and

fommmmempwpfﬁ@ﬂ manyégggg)[ Xs is
wel | ko @E@ﬁé’éﬁﬁ&‘dﬁmn@ akd dysclammepwébloecostam@esd‘f

mmm°°”‘°°m””m?;é§&2§'eapgm' S TR b A el of
: rem)v gn%ufalﬁqﬂn%tﬁ!ﬁgﬂtwg?ﬂ’mpmi abl e o

e conpound formul a r .
ri mgaﬁuﬂemnrbgdlaerg,um @mlcgur@gfe‘{iqe& orﬁPrgeg@}a%so a meﬂ%}{ of treatmgd .
or ex%g@. Qlpati A cRiprisiig mnishmoamfespmm;m o

ase y converS|o
ﬁmmmmmmmm Fb%wa‘ﬁ%i’ﬁ )?g?eaaﬁ oﬁ%&ag an
ap pfn%ﬂcftﬁe%n?ooéﬁﬁbﬂ 1R diRs@e povidey 0@&8@&@@5 % hetlnd gﬁtﬂ"&FPg

.~ appropriate ion-exchange col um.
or piv@amngprsamd@ordﬁtmlal PAuEE EUPREBE éd@’ﬁf%%dmrb%
scribe a alSRROR ﬂﬁrm&bm Zngﬁﬂbmnd
&“B‘ﬁ Hﬁi“f’ﬁ‘ven Ion ang a stoi c%n etric 10 amount af,
o n e Qo thed rneboplmnmm éwﬂ@‘%@ IPTOY/‘d%i (E’E"Qﬁtf’%zl 8561 vent

cuI L8 %O Mmmt'ercumpdmd
'01’.'

formﬂemx&nai mmnﬂoﬁi?mteabgﬁggdi\é?tégggytﬁlﬁg?‘ﬁé? t)?é%ladgﬁ as

As used_ herein Ld N6t chiuahapnglganef elts t o
act1 “\%W‘ﬂbﬂslfeﬁt fhf’rg}r% }é)kgnnelss tcolﬂjaalffec ti

sohleie e tates herodf ippemiwionial BISE RGP TPRE “F%%“acrﬁé%rﬁ’% s,
in aamf@i, CaUsi ng any change 15 in the channel open
probabi L1 f me&ﬂ@ﬂs@%%o%mpouﬁmmﬁmmwhor

of .th
co nﬁlbtll}fﬁagth é@?}cé theTe Tsgrovid cay -
ot pacd biiemeofComURES ST VP Q0T | S

or ?%Drc% hi%rirm fﬁct@d W}ho@hlatwﬁ@fpofaﬁnﬂmmhmefﬁﬁce a substituted

ol soqui nol i ne, R
In they eleventh as;?ect there is prov:ded the product resuiting from the reaction of

"N-(4-bromo-2,6-dimethyl-phenyl)-3,3-

dimethyl-butanamide with a tetrahydroisoquinoline &erivaﬁye of formula Q below, in
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Is synbolized by structure V. V Such substituted

t et rahydr oi soqui nolines are.either commercially
avai l abl e or are 10 prepared from conmmrercially
avai l able materials. A great many substituted
tetrahydroi soqui nolines ge known, including nany
fused isothiazol'e, piperidfnoy andeyrroI|d|no
~derivatives. Thus, for exagpl \#onpounds of formula
| A where Rl is 5- fluoro-rfan be RPrepared starting
with 5-fluoro-1, 2,3, 4- tetrahydr0|squ|noI|ne
Simlarly, as another anong d@ny exanpl es,” conpounds

m:leéé g{ g?éii g%,'gf%t Iﬂﬁféﬁ&déﬂﬂ)pn BRI, hflo@n T, - O, NOACHIE, CHF,,
e BE K5 G- 1 k) GOV oyl DoV Cr s alkah M(CGeAlkyD-Cr-Ce

AR CONG-CRARR, S oARIR TECONBIR LRS! LM &0,

aﬂqbﬁébm,ewsorzgno@elm@gamcs&aﬂw QTEONC H£Cs allkyl, OC;i-Cs

aﬁég oun “ﬁ%?t(ﬁ‘é" @hk?pgéﬁw @o cw%dl%ﬁ’s??%ﬁy (I:oaa%kegg

(GHDpE-6d cytleatkdnyly Gm&sh!ikehyl &Jpﬁsoq!kynnlt 1) athizayl, (U)xfuryl,

CDRRMLR U ML (CAERBRNT ok PIRE iy pmisaot,

(@Hﬁmupqhmphd §CH)phendl, (CHp)nghyrelyh $CH iyl or (CHy)npyrimidyl,

O SR B SR o IR s
: smabmﬁgpeedémyly,ﬁ-m()hm and:-S whe@-1f i-zero, 1, or 2;'or R and Rg, together
“Jx\!h%é' Hn(?’g &%l} I aLoms ﬁ);\gl% an dz&%%ﬁédbl‘oe yl Egmcmbcrﬁusednng,

commer

' wm@mmwm unsmatedsm:aatic wRd:thhdxﬁNB@oﬂh&@Nne or

aCC%%él ng 8%{1%{%%%%&% ':10':% V%QT%%Q L2

_ (N,Nﬁhms&ylaummahyle@&. DEh-Ghialktyl ex/ShRCy %bg,ewhse aﬁ aliyl, cycloalkyl,

RS it BB B, Pl ARy and heeroary

- givups indRiuRgend Réérle loptumaillyaumto@ wigh ofi¢ omiwo substituents selected

infEREAKATHS, € bR ARBlcR B M, e BHE TN, CELF, and
trd@pmm(thﬂ;sanﬂ Iwhiege, pddiiibnadly, B cyelodlnd rndheteboklodliyd groups are
o LB ] PR Bk fe o o011 €0
bis(dibehzylidineacetampatingipmg azﬁ-dixe*cls&ewl phOSPhanyI-blphmyi-Z-yl)-

- dimethylamine, and potassium t-butoxide in dry toluene.
In the twelfth aspect, there is provided a composition comprising a phannaceuticaﬂy acceptable

carrier or diluent, a syrup for pediatric use, and a pharmaceuticaily effective amount of at least one of the
fqllbwing: a compound of formuia 1A, a pharmaceutically acceptable salt of a compound of formula 1A,
and a pharmaceutically acceptable sol\faie of a compound of formula 1.

In the thirteenth aspect, there is provided a tablet comprising a pharmaceutically acceptable
carrier or diluent, and a pharmaceutically effective amount of at least one of the following: a compound of
formula 1A-1, a pharmaceutically acceptable salt of a compound of formula 1 A-I, and a pharmaceutically
acceptable solvate of a compound of formula 1A-1.

‘In the fourteenth aspect, there is provided a capsule comprising a pharmaceutically acceptable
carrier or diluent, and a pharmaceutically effective amount of at least one of the following: a compound of

formula 1A-1, a pharmiaceutically acceptable salt of a compound of formula 1A-1, and a pharmaceutically

acceptable solvate of a compound of formula 1A-1.
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In the follow ng step, the reaction of a conmpound I
Wi th the appropriate acyl chloride H in an aprotic
sol vent such as acetonitrile produces the ani de of
general fornmula IV. This reaction is typically
conducted at roomtenperature for a period of 15 frg
apte ﬁﬁeenmuseetcy thare isprosidphloxisnefcemnyudal gfi‘ﬂ}l}as“\ impp@mount of Hom about

10 mg tr{ba%&H hidoe &) thgtnaxg[?aﬁﬁlre@k‘ médadiat @r hdbrea@dnteprpuatioh bfxdiisease,
andard c ronatogra hic.tech q?ggg such as fl ash

@W“k%ﬁW@ﬁ%@%@ﬂéﬁﬁVmﬂPyTWWH‘Pﬁ RYSUAT ShEfOgr aphy .

_ The next step of the reaction sequence is to prepare
the desired product of general [Formula VI using the
wel'| - known pal | adi um coupling -reaction, enploying a

Demﬂ%@m@m@h‘@m@ such as the conmercially

&%Bﬁﬂﬁ&f%ﬂ.g PR RRARS Frtibla A 4re designed for oral
nethy m no) bi henyl Thus he. am ne, of .gener
or infayERays dosiogefivpiie J0G R ed 8% © e Araien of s oLibessy |
compBEREidichOh M Hoink ¥ 1IN 12008k hadiay Mitedinead antiipaet h

or exanple, bis(dibenz I| I, neacet one) pal | |um
domnalmlsfé’rsq@hmangr ol oG AP, O BB RS P

-capsnﬂ’és,céﬁm siRPasih ﬁ%&p&ﬂd&\bf finfiied Dy Which are formulaied for '
an1no) I'n an aprotic solven The regction
oral Wmmﬁg}m eaiwnﬁ@&mmﬁﬁn#fe fRugrRl BEEBISC £ o
isifi, QAR A oF forRuRIA[ @shripisedhyas4 8
ours It ¢an be heated using a mcrowave 5

apparatus (Horizon unit, Biotage) at a tenperature

. range of fronmapproxinately 90 to approxi-mately 250C
The desired conpound of general fornmula VI is
purified by standard chromatographic technlques such
as flash chromatography or thin l'ayer "chromat ography.
It can also be recrystallized fromtoluene. 10
Section IL The preparation of conpounds of formula IX
is outlined in Scheme 2. Schene 2: - 151 n reactions
in section I, the conpounds of general Formula I'X-
are prepared in a way simlar to that enployed in
section-I. The aniline derivative Il (section I) is
conbined with the hal oal kyl conpound VII under
standard conditions to produce the desired thioester
of gerieral formula VIII. The reaction is typically
conducted at a tenperature of from approximately 20
to approximately 90C for a period of from 20
approximately 8 to approximately 48 hours, or in a

m crowave apparatus (Horizon unit; Biotage) at a
tenperature range of from approximtely 90 to :
‘approximately 250C. As in the previous sequence, the -
t hi oester can be purified by standard chronmat ographic
‘techni ques such as flash chronmat ography or thin | ayer
chromat ography. The final step, a
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10

i5

20

25

30

palladiun1coup|ing reaction to produce the conpound
of general Formula I X, is identical to that descri bed

in the corresponding step in Section I. Section H
‘The preparation of conpound of formula XII is
outlined in Schenme 3. 5 Schene 3: 11Xl I n section

11, the carbamate derivative of general Fornula Xl

is obtained fromthe 10 aniline derivative of genera
Forrmula Il (see section I) using standard conditions_
Typically, the aniline is allowed to react with an
anhydr.i de deri-vative of general Fornmula X in the

presence of a-base such as triethylamne or -

s6kbitdt @P pRPYIEncal L, &ﬂioﬁﬁ niafly 3thep)aniples, SO VERiatepthed More

met hyl ene chl or e reaction, i onduct ed q& 8 ulaIA,
spesHisals pelptons ﬂ’ép?‘ﬁ’ﬁﬁ"e"%‘?ms féﬁ*ﬁs&ltwy“ £6 vt
alsprup BRAQX bdtBitdt by préfilededlydl, de@d&iﬁolcfrﬁmﬁﬂlavonngs suitable for

ot Bl TP AT HR o KPS R O RO Beypols g non

cﬁﬁabmmnas aﬂﬂrmtglcmpeﬁn@ offnablafal dohgowith phamadeatically

,'g%é%qged by the usEaI Eonato%kgﬁplc %gihnlqﬁgmﬂemﬁﬁaﬁg

el réaﬁtesﬂﬁamym wed héi‘eﬁ@thb It@mq)hhnmehtichlly ideeptib@tarrier

"c%%égﬁﬁ 8ﬁ:allll bﬁﬁ%ﬁnﬂgl%mgb Sect n lV Th ed

xfoaheBavburs 240 colourants as are typlca.lly used in the art of
OO 024%2%%{:%#5%%0 / Oli é-au%sa I n sec | OW%]QOtQMted to~
sl"aﬁﬁ,(?daﬁcnﬁh tdrbonate, dibasic calcium phosphate, dicalcium phosphate,
micincrystalline celiulose, hydroxypropylcellulose, hydroxypropylmethylcellulose lactosé,
polyéﬁ;ylene glydols, polysorbates, glycols, safflower oil, sesame oil, soybean oil, and
Povidone. Additionally, disintegrants such as sodium starch giycolate; lubricants such as

‘ magnesium steérdfc, stearic acid, and SiQO,; and solubility enhancers such as cyclodextrins,

among a great many other examples for each group, are contemplated.” Such materials and

. the methods of using them are well known in the pharmaceutical art. Additional examples

are provided in Kibbe, Handbook of Pharmaceutical Excipients, London, Pharmacentical
Press, 2000. ' ' |

As used herein, thé term "pharmaceutically acceptable acid salté" refers to acid
addition salts formed from acids which provide z;on—tdiic a_nions. 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, emsylate esylate, formate, fumarate, gluceptate, glucuronate,
gluconate oxalate, palmitate, pamoate, saccharate, stearate, succinate, tartrate, tosylate
and trifluorcacetate salts; among a great many other examples. Hemi-salts, including but
not limited to hemi-sulfate salts, are likewise contemplated. '

For a review on suitable salts, see "Handbook of Pharmaceutical Salts: Propertics,

Selection, and Use” by Stahl and Wermuth (Wiley-VCH, Weinheim, Germany, 2002).
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Lawesson's reagent in an aprotic sol vent such as

nmet hyl ene chl oride to produce the 5 thiocarbanate.
Dependi ng on the substrates involved, the reaction is
stirred at roomtenperature or is heated under reflux
for a period of fromapproximately 2 to approxi mately
48 hours. The resulting conpound Xl Il can be purified
by the usual chromat ographi c techni ques, such as
flash chromat ography or thin [ayer chromatography. 10
Section V. The preparation of conpound of fornula XV
is outlined in Schene 5. - Lawesson's reagent 3 VI1
R2 The compound of general Fornula XIV is obtained

undeps i QeibRidvi; Pheinidcemscallp actepablelsaits oﬂtoﬁ@oﬁndsmf fFormula 1

ey b o Oy SERPY R PR PR T Tt 5 e i o

reRitRA DX ﬁbﬁ/ng2gtbﬁp BOMaBaitiFlE plegurddr dfchy G).m[iﬁhﬂd of formula I or
For.mul.a Xl

resultln derivative of al be
by TREPPEHILY SHBla ) Procutsorior StARlg AIRHITS Yor 8 sing the
désﬁeml Atid ﬁ?ﬁascsﬂﬂrbyaﬁnﬁérﬁsh of biicosaltiof geapmponnd dfiformula 1to =

a er chr gmat ogr ap

OV Sepcen ¥ apgpgfsmﬂsa?‘ﬁg?hﬁ*ﬁ%ﬁgog%éa%d‘ﬁ“’%‘% fRpjopriate
1&ﬂ§mmﬁibhemnﬁlfa Aesar ‘or Sigma Aldrich. Substltuted -

tetrahydr i spqyi nol i hes co i a vail abl e, tho .
uscdAF HE TR Heym BRI L NrE e s SRR e P Brgescribea
mbfReieelhsion totfiprisil ﬂlbanBﬁuﬂﬂsoﬂltlﬁHﬁnvenUOn and a stoichiometric

amount of one or more phalmaceutlcally acceptable solvent molecul&e including but not

lmuted to water and ethanol. Thus, the term solvate includes a hydrate as one example

.and an ethanolate as another example.

As used herein, modulation of ion channels refers to activating the ion channels, to
affectmg the k:metlcs of opening and closing of the ion channels orto causmg any change
in the channel open probability of the ion channels.
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WD 2008/ 024398PCT/ US2007/ 018571 NJ. O her substituted
t et rahydr oi soqui nol i nes may be synthesized from
commercially available starting materials via
standard synthetic techniques. Exanple 1 5

N- (2-chl oro-4- (3, 4-di hydroi soqui nolin-2(1159-y1)-6-(t
rifluoronethyBplienyl)-3,3- dinethyl butanam de Step
A 4-Dbrono-2-chloro-64trifluoronethyllaniline C
NH2 CF3 10N-bronmo succinimde (910 ng, 5.1 nmol) was
added to a sol ution of 2-chl oro-6-
(trifluoromethyl)aniline (1.0 g, 5.1 nunol) and
acetic acid (3 nth) in acetonitrile (10 nL) at room
tenper ature. The niBrepaxatigpofcempeunds ref|ux, with

‘(kikhﬂ@kﬁﬂ or! 8h. The reaction m xture was then

filtered Through Celite and concentrated to give the

Seltidd £ 16 Pﬁg%ﬂm Vhédhpotdas Hﬁﬁﬁnhﬁ Vg olEikéd ilSBeme 1, in
wi t hout ther purification, Step B

whigh forigpayrmierce %‘PW‘BL"#WWV@BPSSWBP?Mer phenv11- 3. 3-
di met hyl but anam de: 263, - t hyl but anoyl chl ori de
(1.08 g, 8.0 mol) was a t oNH sol ution of 4-
br omo- 2-chl oro-6-(ttiflu lYaniline (2.0 g, 7.3
mml) in acetonitrile ( m.). mkhe reaction mxture
m t enper at ure overni ght. Water was
lsﬁﬁ%’gz dg?he nﬁiture was then extracted with ethyl
acetate. The organic |ayer wa§ dried over sodium
sul fate and concentratea, Pu cation by colum
chromat ography in diehloro 25 afforded the-
title conpound as a powdrg ~22(¢, 65% over ‘the two
steps). Step C. .Nza-chloro-4- 3 4-dih
ftrlfluoronethvllphenvl) 33ydi net hyl but anam de: WO

2008, Qﬁ%ﬁ%ﬁ(@@-ﬁ%@%lmes are either commercially available or are

prepared from commercially available materials. A great many substituted

tetrahydroisoquinolines are known, including many fused 1sotlnazole 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 Ry is 6-methyl-
can 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- dichioro-1,2,3,4-
tetrahydroisoquinoline; and compounds with a substituent in the 9-position can be A
prepared starting with the appropriété 9-substitued tetrahydroisoquinoline. Analogously,
compounds with R’ other than H can be prepared starting with the appropriate I, 3-, or 4-
substituted tetrahydroisoquinolines. For examples, compounds in whiich, in the 1-and 4- -
positions, R’ is phenyl, methoxy, ethyl, methyl, F, or 2-(N-, N-dimethylamino)ethyl are

accessible via the commercially available 1- and 4-substituted tetrahydroisequinolines,
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yo< CF3 Bi s(di benzyl i di neacet one) pal | adi um (2
ng, 0.0035mmol) and (2'-dicycl ohexyl .
phosphanyl - bi phenyl - 2-y1) - di met hyl am ne (3.3 ng, '
0. 0084 nunol) were added to dry toluene (10 nL purged
with argon), and the solution was stirred for 15
m nutes under 5 argon. Potassiumtert-butoxide (122
ng, 1.08 tmol), 1, 2,3, 4-tetrahydroisoquino|ine (87
ng, 0.65 nmol), and
N- ( 2- chl or o- 4- (3, 4- di hydr oi soqui nol i n-2(11) -y1) - 6-
(trifluoronethyl)phenyl)-3, 3- dlnethylbutanan1de (200
ﬁ%??g 54 mmol ) were then added, and.the reaction

re was stirred.at 90 C overnlght The reaction

m xture was then Pﬁeool ed to room tenperat ,N

enteat ed aptapditef i edg s i n Iay@ ‘-jé)

@mﬂg chI o OHBL hane: RN to

a‘ﬁfo e t| 1 e corffound essea sol | d (106 ny, 47%
NMR (DMBO d6, 300 MHz) 5 1.02 (s, 9H), 2.07° (s, 311),
1237 (s, 2H), 2.92 #t, J= 5.4 Hz, 211), 3.6¥(t, J=6 v
Hz 211), 4.48 (s, 2H) 7.33 (m 611) 9.30 (s, 111).

ple 2 15

5

10

15

20

€. 20373-Dinethylb oyI chloride (3.37 g, 3.5 m,
?g;jd::gﬁt“?ﬁ%) and tri gtAyl/an ne (2.53g, 3.5 nL, 25 mmol)
%ere added to a sol whion of

4- br ono- 2, 6-di net hyl phenyl am ne (510 g, 25 nunol) in
ac etlonhis prdced\(ra therﬂn)maﬁmmne & &t bromimitedt accardingdo standard
sti.rred at ety efor4h
prdtsguira B pee LA TRR N O o o ol ol e
brémmosrediniaile amhri qnmmjsalmeng swh dsheetbnitrile. Themrachioh mshge is

owder (7. 4 ad99%o 255t e
tyﬁg%@il?}ﬁa%g dxlnﬁ 0| X gq u%’r?g }#ppoi(}mﬁtely 8 to approximately 48

hobrsdli met hvl phenyl) 3.3- i met hyI but anam de: WO

2o AR Pl R 0B Aoy denvagve g s by Sfstion o
thacrakd¢ ﬁéacmrgylmtme!nyhgh Celite. If desired, other standard purification 7
L R A I

pur de &afxfollhwmg}mp) tigerrdaction of e aomnow@sﬂ wiithhezpprontiate acyl

chgirg;ggni tet hUg& g?&%‘d%o I ne n?ﬂ%gomes'iw nunol oral

fomga IV. This reactmn is typically conducted at room temperature for a period of

rgmmaa; 485 gﬁﬁrshmﬁap B8 ek 308 r%hfﬁﬁg mﬂ.debdftgaﬁam formula

were then ad
IVrc@a m@ﬁﬁﬂd Ry a ﬁ@m@ﬁé chxqmat%alauc solmigyesush ghﬂﬂShTh e

chiidb &3Pk brthit 18y &Jnﬁh@&r&%ﬂ) ed to room tenperature,
concentrat ed, and purified by thin llayer 10 - _
chr JFhemsEt Bpmgf the reertion saBenaivtomrenEn Bie dsgijedinsoduct of general

Fo?ifn%ﬁr@l B thi Wel- lﬁﬁm%ﬂgdlﬁﬁl Suplhg Ractiohl dnpglyitg 2 phosphme
ligand such as the commercially availablie dicyclohexyl phosphino-2'-(NV, ¥, -

N-_ 3, 4- di hydr ai soqui no |nﬁ2(/d;|) y1)- 2, 6- dhnet hyI ph
enyly- 3, 3-di net hyI Riut an ¥t ep A
mMEM4 - Br ono- 2. 6- di n ];‘33 3-di net th but ananud

dimethylamino)biphenyl. Thus, the amine of general formula V can be coupled to the

bromine derivative of general formula IV using a palladium derivative such as, for
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ki f | uor omet hyDpheny1 - @ .
15Hi s( di neagc -2 Moot
R40 035 iead: PM%nd (T-di cycl ohéxyl- Pd({dbal,, t-BuOK,

15

20

| FI NMR (DMSO-4, 300 MHz) 61.03 (s, 9H), 2.08 (s, 6H),
2.15 (s, 2H), 2.89 (t, J= 5.7 Hz, 214), 3.49 (t, J=
5.7 Hz, 2H), 4.31 (s, 211), 6.68 (s, 2H), 7.2 (m
414), 8.86 (s, 1H). 15 Exanple 3
N-(2-effloro-4-(3,4-di hydroi sogninolin-2(M-yl)-6-(tr
i tluoronethyl)phenyl)-3- eycl opentyl propanam de Step
A:. 4-Dbrorno-2-chloro-6-(trifluoronethvffaniline: cl
NH2 20CF3 N- br onosucci ni mde (910 ny, 5.1
mol ) was added to a solution of 2-chloro-6-
(trifl uor orret hyf fani | i ne (1 0 g, 5.1 mol) and acetic
acid (3 nmL) in acetonlt (1 at room . ’
exprplshiaiiheEzy iRear Rl o SR By PR e ytoride and
thél- ha didye10h8as phesphifioxt NIV, Widethleaniho)biphkeyl it hn ennyhc

ol i SO SRb 8550 A A o 5 ST oo

frdhl:’ Eﬂ»ﬁrbﬁﬁ{atewls to éﬁ@r&ﬁﬁ&{eﬂ?@&ﬁm 52 0O HéddeBiEsTdg a microwave

apRETs BTN Bt Rio%Es) 64 FTPFABIBMRER ol FOBRBRTEmYOIX IS

bﬁﬂﬁﬁit&l&rzsem ondddied cﬁgmﬁa oegeiemp dsrinuila W sveifigl by

o 2o B B R b A B

chébmatogZapil R aisd baeairﬁmlhted feorf ixﬂumie) Th e reaction

m xture was stirred at roomterrperature over ni ght

Segfipm 1 Ry Peapatiar B BB BTt S (el AR TE

sodi um sul fate and concentrated. Purification by

: chr omat ogr aphy (100%DCI\/p -af fordéd 10 the
title conpound as a powder. Step C.
re N-(2-chl oro-4-(3, 4-di hygf ou-sousgl nol_i n-2/ R) --vl

pen panani de;,
al | adi

phosphadyl - bi phenyl - 2-y1) - di net hyl ani ne (3. 3 nggluene
10. 0084 nunol ) were addedVMio dry tol uer® (10 nmlL purged
with argon) and stirred for 15 mnutes under argon.
Pot assi tert - but oxi de (150 ng, . 1.34 nmol),
; B oi soqui nol i ne- (107 nmy, 0.8 ninol),
-2-chloro-6-trifluoromnethyl
) - 3- cy’cl opentyl propi onam de (200

X

In reactions in section II, the compounds of general Formula IX are prepared in a
way similar to that employed in section . Thé aniline derivative II (section J) is
combined with the haloalkyl compound VII under standard conditions to produce the
desired thioester of general formula VIIL. The reaction is typically conducted at a
temperature of from apprt;)ximétely 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 aAtemperature 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 fiash chromatography or thin layer chromatography. The final step, a
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20 ng, 0.5 m ned) were then added, and the reaction
m xture was stirred at 90C overnight. The reaction
m xture was then cooled to roomtenperature,
concentrated, and purified by thin | ayer
chromat ogr aphy (di chl oronet hane: net hanol 5% to
afford the title conpound as a solid. Yield: 28%
i1l NWVR (CDC13, 300 MHz) 8 1.15 (m 2H), 1.65 (m
4H), 1.85 (in, 4H), 252.44 (t, J= 73 Hz, 2H), 3.01
(t, Jr, 5.7. Hz, 2H), 3.6 (t, .1=5.7. Hz, 2H), 4.43
(s, 2H), 6.72 (s, 1H, 710(m 2H), 7.24 (m 4H).

.2008/ 024398PCT/ 1JS 018571

R A i s SRy fprgleatical

toﬂﬁat déscribdd 1no]ﬂmfd§ydrmmi’gmq;ﬂ1h -S¢eBordl. met hyl but anami de:

5Step A: 6-fluoro-3.4-di hydroi soqui nol i n- 1( 2H) - one:

] di d
St 757 ST E el 9 Pl St .

3 Sﬁ-flgpro-l-l ndanone (1.0 g, 6. 67 nunol) and
fidhesul fonic add (4 m.,) in dichl oromethane (4PC

nth) at 0 C. The reaction mxture was stirred at
r{enperature 10 for 18 IK® The [ xture wasfthen @. O

R_ NBLC and neut kal i zedg OH.R<L jyers were
epar aqu eP ext ract ediwi-pn- Sz

di Bhl or‘é‘r’@\zlﬁ’a??e and the c8nbi ned oRganiT | ayer PA(dEN £1-BuOK,
Rdried over Na2SO4 and concentrated to give the toltdne
iconpound as a white powdler. The crude ¥roduct was
used Tn he next step. 15Step B: 6-fluoro-1
2. 3. P8edr oi soqui nol i ne: Di bor ane (1M
R F; ng was added at .0 Cto a solution of
N1 uor *8, 4- di hydro isoquinolin-1(2H)-one (1.14g,
nunol) in THF (8 nL). The m xture was stirred at
Ri peflyy for 18 h. It was cooled to roomtenperature
- ahd water was added. The 20 ni xture -was extracted

Wty dl plrlﬂnﬁ"&: %namnm%f%@ﬂérﬁl btiiia XBS oBfaid ﬁoﬁ the

over sodiumsulfate and concentrated. Purification by
10 mﬁmmvmmabﬁnwu(mkm&cmeﬂhw%w@ﬂb%ﬂ% ns.

Tﬁ% gﬁ(dﬁg ahilifie Is Jlio%eﬁerth an anhydride derivati9® ofgeneral Formula

or o- 4- (6-f 1l uoro- 3. 4-di hydr oi soqw nol i n-2( 1H1-
Xm;he@msexz@ oferbiase wh@meﬁwlwpmw giisapropyl ethylamine in an aprotic

soglegg mﬂ%?reﬁ}@%ﬁﬁd THOreaction is conducted at a temperature in the -
1 024398PCT/ US2007/ 018571
range of from approximately ~20° to approximately 40°C for a period of from

15  approximately 30 min to approximately 48 hours, depending on the particular substrates.
The resulting carbamate derivative of general Formula Xi can. be purified by the usual
chromatographic techniques, such as flash chromatography dr thin layer chromato graphy.
As in sections I and IJ, the final step is a palladium coupling.

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

Scheme 4:
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Bi s(di benzyl i di neacet one) pal | adi um (2 ng,
0. 0035t mol ) and (2'-dicycl ohexyl phosphanyl —
bi phenyl -2-y1) di methylam ne (3.3 ng, 0.0084 nunol)
woweesg2eadsied to dry toluene (10 nlL purged w tFCTAIS200T)018571
and stirred for 15 m nutes under argon. Potassium5
tert-butoxide (122 ng, 108 mmol),
6-fluoro-1, 2, 3, 4-tetrahydroisoquino|ine (96 ng, 0.65
nol ), and
N- (4- br onp- 2-chl oro-6-(trifl uoromethyl)phenyl)- 3, 3-di
met hyl but anar ni de (200 ng, 0.54 nunol) were then
added, and the reaction mxture was stirred at 98
ovefai gt . The reaction m xture was then cooled jlo R . OR;
r 0Q# eﬁjgﬁﬁ%ure, concentrated, and purified b n
R Ia chr, mat ogr aphyLdwdisohts as=gamt hane; 33
affofd Rhe title 10—c—crrrpvun'd'—as—a solid.
N4- 1ly. Exanple 5
R, N- [ 2- Chl or 0- 4- (3, 4- di hydr o- H1- i soqui noI'31n E-yl)-6- métH
hyl - pfeay11- 3, 3-t1i met hyl but anani de 15 Step? A:
N- (4- Br onp- 2- chl or o- 6- net hvl ohen_y1) - 3. 3-cl i net hyl

but #eed]iadBinpotnd SK&kneral Formula XII, Sbtambll ARin RebtidH BI) @4kt with
chloride (3.37 g" 3.5 inL, 25 mml and triethyl am ne

La?’@“(’? S 8@"“‘3‘“5’“@19“0“25“0}}’6%%“)"‘ G\%Wéﬂ’éﬂf&% ghlegdegt qedie
5 ﬂueéarwmﬁuteng 2QnChé suBirbits mvBRed)thefdabton B sBrréd at3bom

ceto tr|I T reaction ure
‘GW el‘f‘r‘% g%‘é‘raafi “F ngMB‘Iﬁ“E’ ©r

approsinadélods lheufsh H‘h%dﬁllﬂr@ coftipBurRbX I e Islatf&dtliyahe usual
for med scollectedtog? %mhetltlec ound, a

chromatperaphic teghniquesoiigh matography or lgﬁerghromatography i
N-12- Chl oro-4-(3, 4-di hvdro /H-|soqw nolin-2-vl) - 6- net

10 seglpy Reghd spatifon ooty "Et!ﬂxtﬁbm@%g’rlﬁ@aﬂg@ i SeEms Sy
n_exanpl e 4, stepC 56 WO '
S%%igmsgspcw US2007/ 018571
, | Re 1
- - N._Rs
R" ~N /@RI " Lawesson's reagent &' R\Isr
: C 3 ‘N 3
mj‘;;)w ' ' \ 'R1)\%> X

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

15  described in section IV. The reaction is typicaily heated under reflux or stirred at room
j 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
chrdmatbgraphic techniques, such as flash chromatography or thin layer chromatography. -

20 Exemplary Compounds _ 7
Starting materials: bromodimethylaniline was obtained from either Alfa Aesar or
Sigmaz Aldrich.
Substituted tetrahydroisoquinolines commercially available; those used in

exemplary reactions here were obtained from ASW MedChem Inc., of New Brunswick,
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NVR (DMVSO-4, 300 MHz) 5 1.03 (s, 9H), 2.12 (s, 3H),
2.15 (s, 2H), 2.89 (t, J= 5.7 Hz, 214), 3.53 (t, i=
5.7 Hz, 2H), 4.36 (s, 2H), 6.87 (d, J= 9.6, 2H), 7.2

wd mps/diBes 9. 08(s, 51H). Exanple 6 PCT/US2007/018571
N- P- Chl or 0- 4- (6-fl uor o- 3, 4-di hydre-/ Hisoqui nalin-2-y
1)-6-trifluoronethyl phenyl)-3-cycl opentyl - propi onam d

e 10Step A
4- brmo- 2-chloro-6-(trifluoronmethyl)aniline: C NH2
CF3 N- br onosucci ni mde (910 ng, 5.1 nunol) was

added at roomtenperature to a solution of

-Ghl oro-6-(triflugronethypaniline (L 1 rnool) .
N, (oo Gl oy SRR ey peflzed g PfRickoiaty
avitisblestxtting enataxtal Stik staedard syntbétictrchniqué8h. The

reaction m xture was then filtered through celite and
ESon gqtrat ed to give the title conpound, which was

’E@é@ i'n the next step without further purification.
N-$2-ehloBo-4-(3,4-dibydroisoquinolin-2 (1 H)-yl)-6-(trifiuoromethyl)phenyl)-3,3-
di'n}1|'e 4-1&; orrgﬁuz-echl oro-6-trifluoromethyl -phenyl)-3-cyclo

pen 1"’y 9B propi-onam de: CF3 : 3- Cycl opent yl
pr oStepmy: 4ehinbmpi2dehlrd-@Briffpor@methiyhamting f r was added
to a solution of 4- ‘ )
br ono- 2-chl oro-6-(trifluoronmethybDaniline (2.0 g, 7.3

nmol ). in acetonitrile ( %he reacti.on m xture
was stirred at room tenper e overnight. Water was
added to the WO 2008/02439 KiS2007/ 018571

m xture, which was then extr&sted with ethyl acetate.

Th ic |layer dri d | f at.

con bt Sirobake o e sl raRAd S habBliFa fhtcttoro-6-
(ug%?ﬁ%é@p@aﬁﬁmd]eg Stheindol) drdl acedgaid(h ak) i ep:@tbﬂﬂﬁle (10 mL)
at pog Cgpfegpye. Thesmpters, s bt P APY itk Fting i by Ths reaction

mixhire Gras then filtered through Celite and concentrated to give the title compound,
ot e LA TE WD PSR AL 0PI Omam de:

Step B: N-(4-bromo-2-chloro-6-{trifluoromethyl}phenvyl)-3.3-

dimethylbutanamide:
" CI,IU<
H .
' CF, ,

~ 3,3-Dimethylbutanoyl chloride (1.08 g, 8.0 mmol} was added to a solution of 4-
bromo-2-chloro-6-(triflucromethyl)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 concentrated. Purification by column cﬁromatography in dichloromethane
afforded the title compound as a powder (1.22 g, 65% over the two steps).

| Step C: N-{2-chloro-4-(3 4-dihvdroisoquinolin-2(7F)-y1)-6-

(trifluoromethvl}phenyl)-3.3-dimethylbutanamide:
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Bi s(di benzyl i di neacetone) pal l aditun (2 ng,
0. 0035t Mol ) and (2--di cycl ohexyl 10
phosphanyl - bi phenyl - 2-y1) - di t net hyl am ne (33 ng,

w20090&4393n0l ) were added to dry tol uene (10 ptI/pspogrwss7i

with argon) and stirred for 15 m nutes under argon.
Pot assi um tert-butoxide (140 ng, 1.25 nunol),
6-fluoro-1, 2,3, 4-tetrahydroi soqui nol i ne hydrochl ori de
salt (150 ng, 0.8 mmol) and

N- (4- Bronp- 2-chl oro-6-trifl uoronet hyl phenyl)-3-cycl op
entyl - propi onam de (200 ng, 0.5 mmol) were then added
and the 15 reaction nmxtu-e was stirred at 90C

overni ght. The reacti m xture was then cooled to
room t enperature, contentrall ‘depurified by thin
| ayer chromatogra. phy (dichFﬂ;ZEg ﬂhnglﬂ?thanol 5%
to afford the title conpound a Holld NVR ( DMSO46,
300 MHz) 8 1.07 (m 2H), 1.57(f&Fa6H), 1.75 (in, 3H),

: et i gl

phesrhidnyl-Higheny]-22/Hiimaghytanips (3.1 pg, 0.0084 mmol) were added to dry

tol?ug'rﬁg 1@%%? %eﬁlpgrg ?@?ﬁ?@gxﬁ) Oéqﬁl e rogﬁtg:{}ﬁk% %rred ébr 15 Jmm;te.s under

argayui rrmrssmmzzey&bmpmﬂg/lzz:@ a.omnmuhyrz,smemmqumoime 87

m%% @5’11:‘161‘14 U ol), and N-—(gI —4—-(3 4—d1hyd1msoqu1malm—2&]ﬁ?—l- %6—}{ anar

h 1
(ﬁd@oromﬂhyl)phegyh—sm-m«wl&%w (209108, 0 maoB wage theg added,
anidlthe &gcﬁwxlur@% E{u'r&f Bkéloa{f' (R’%ﬂ'&%lt SRk resctdn Rrixtufewas then

nunol ) were adde solution o
coglegte feenp t@mwmmmt% and purifieddy(tBinJaypr chrmatography
(dfcﬂ]b%&eth&eaﬁ%%lts% 116 offR thObidie c&ﬁﬁ‘o&nﬁ%@ GisQid V\Z\ od ME47%).

was stirred roomte erature hour s.

H/H%M% ﬁ%l\’ﬂi&tﬁrﬂr : (saPHD tZHL? (p.riﬁﬂr pil? &%, 3H\R. %(t,J 54
syLgl t d as-a
m‘?ﬂcﬂ@} 2 rizeﬁhg,dr 480(59213{)9 7588, b11),®. ﬁpilggig:
N—12 6- D rnethyl 446- trlfluoronethyl 3, 4-di hydru-dHi
gpol in-2-v1)- 15 phenvl1l- 3, 3-di net h_yl
butananrde

Nﬁﬂ,erdew_\?rﬁoavmaeé(bﬂbyaa%ﬁwwmew@p-@mhﬂ

butiRghideand (2' - di cycl ohexyl
phos: hanyI 2 y1)- dlnethylanrne (800 ng,
ol SteRdy &6 : h3d anamide:
wi t h argon) and strrred for 30 m nut es under argon

PotaSS|un1tert-
[ ;N,k/k
H -

3,3-Dimethylbutanoyl chloride (3.37 g, 3.5 mL, 25 mmol) and triethylamine
(2.53g, 3.5 mL, 25 mimol) were added to a solution of 4-bromo-2,6-dimethyi- 7
ph_enylamine (50g, 25 mmol) in acetonitrile (30 mL). The reaction mixtore 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).
Step B: N-(4-(3_4-dihydroisoquinolin-2(J 1)-2.6-dimethviphenyl}-3.3-

- dimethylbutanamide:
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but oxi de (4.75 rig, 42.3 trunol),
_6-Trifluoronethyl-1, 2, 3, 4-tetrahydro-isoqui noline

hydrochl oride salt (4.82 g, 20.3 nmol) and
wo\eofsteasesno- 2, 6- di net hyl - pheny1) - 3, 3- PCT/US2007/018571

di met hyl - butanam de (5 g, 16.8 mmol) were then added,.

and the reaction mxture was stirred at 80C

overni ght. The reaction m xture was then cooled to

roomtenperature and 25 recrystallized fromtol uene

to afford the title conpound as a solid. (5.55 g,

79% . WD-2008/ 024398PCV52007/ 018571 - 11-1 NWR

(DVMSO-4, 500 MHz) 8 1.03 (s, 911), 2.09 (s, 6H), 2.15

(s, 211), 198 (t, J= 5.0 Hz, 2H), 3.52 (t, J= 6.0 Hz,

2H), 4.40 (s, 211) (s, 211), 7.45 (d, Jr- 8.0,

1H), 7.52 (m 2H), Egﬂ 87 &S, 111). 5 Exanple

N42- Chl oro-6-trifluoroneth (é)trlf uoronethyl

- di hydro-/ Hi soqui nol i n- 2- -n 3, 3- dlnethyl

butananide Step A

gﬁﬁﬁib%nzcm df ce(?o CCI nl gﬁé ?g@ggfnllﬂoﬁ])gnnf%ﬁ%ﬂclohexyl _

thaéla?uldnphmyl-z-yt)edmteﬂn'tmmhe @-TivigoP.00%+ mmol) were added to dry
T RGN e —
tert-bnoardet(UFbmegThad4 Wﬂ@erle?,Mﬂe@quwoh@f (10X ma 0 8 mm°1)
and ?ﬁ*ﬁlj&ﬁ: df@&ﬁ:h@é&yﬁgl%&gf) I8t Bulanhdn eetgoé H{g,ob’ g*? mmol)

te and 'concen fve the tit
waghtheh addesl, ergbthe Taction trhzstureems stirned at @@ ?ﬁbqwermahlt Whbe reaction

il W h Blboted o room tePpBAREL, concenated, and pyrifisd by thin layer

, chmmmmhyt(ﬂmmme mehary 5%) to afford the title compound as a solid.

(1fgdzgg%hn§§¢yl butanoyl chloride (1.08 g, 8.0 mml) was.

to @ sol uti on of 4-

"HhNOR (DMSI)-ds, 306 Miir)i& 1 0bfsofiH), R/¥8elsi 6t - 1615.0HY, 2.39 @, J=5.7
Hij‘ﬁﬁb)s.4¢(t,aﬁ$*59ﬁﬂ£,ri}h?4.@i?s, 3H), 6.6818, 28), 7.2 (m, 4H), 8.86 (s, 1H).

Example 3
N-{2-chloro-4-(3, 4-d|hydrolsoqumohn-Z(IH)-yl)-G-(h-iﬂuoromethyl)phenyl)—3-
cyclopentyl propanamide

Step A: 4—bromo—2-—ch}oro—6-(tn'fluoromethxl Janiline:

Br Cl
NH,
‘ CF,

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 temperéture. The mixture was stirred at reflux for 18h. The reaction mixture was
then filtered through Celite and concentrated to give the title compound, which was used
in the next step without further purification.
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reaction mxture was stirred at roomtenperature
overnight. Water was added to the m xture and then
extracted with ethyl acetate. The organic | ayer was
walfoosebsmger sodi um 25 sul fate and concent r at polr/us2007/018571
Purification by colum chromat ography (100% DCM
afforded the title conpound as a powder (1.22 g, 65%
over the two steps. WD 2008/ 024398PCT/ US2007/ 018571
Step C '
N-12-Chloro-6-trifluoronethyl-4-(6-trifluoronethyl-3
4-di h_ydro-/Hi soqui nolin-2-yl)-phenvll- 3, 3- dlnethvl

kB)Iug CH degt-dl.- S0 chloro-6-trifluorqmeth

Rﬁmmﬁﬁgﬁdgdlcyclohexyl
phosphanyl - bi phenyl - 2-y1) - di net hyl am ne (3.3 ny,
0.0084 nrnol) were added to dry tol uene (10 nL purged

with argon) and sti B m nut es under argon.

Pot assi um tert-butoxid 1.75 nunol),

6-trifluoro-1, 2,3, 4- tetrah §r0|soq l'ine (154 trig,

0. 65 nunol) and

N- ( 43_bLaBRenfyl ?%;951%71 @hfohﬁb H 29 2,08‘@ hﬂﬂ&l? %@m&& t&a 's’bzuuon of 4-
10 di n&t hyl but anam-™de (20 wer e

bre R 1chlom 6o BRg (L) & TASVBE) I t8iogitHBE0 mL). The
reRMRhHhidthe wﬂlﬁl&&%@wtﬂmﬁx@ Nerhidhh AR aePRheilded, and the

roon1tenperatur concentrated, and purified by thin

rapgyrg wag e estoeg e e(bdi aqstate- Jhs orgamiclayerwas doied gygr sodium
s.mteaatna%&ehiaﬁe& Irtdrfﬁ c&oﬁﬁ'tdé‘a h (100%&5»!@;9 afforded -
(DVBO- d6, 500 MHz) (s, 911), 17 (s '

fhs“dz%mmlyﬂasam“ﬂfr 2H) 153. 65 (t, J—_ 5. o Hz 2H),
4.61 (s 21), 7.19 (d J= 2.0 Hz, 110, '7.38 (d J=
1.9 Hz, ) J= 8.0 Hz. 82 J=

N- br onosucci ni rni de (910 ng, . INOu added to
a solution of 2-chloro-6-- (tmmﬁfhorone paniline
in acetonitrile (10

o %%@lwﬁaﬂmﬁqﬂsﬁﬂw R (1 e oSS R (rdieyeiohey
plﬁkpﬁﬁlﬁﬂblﬁﬁm@ﬁﬁlﬂydi&:&ﬂiﬁﬁunIME 3 mg;otom nitholy Wefe alided to dry
SU AR R ORITRE N LA
teMiHubexide (150 blzel. 3[4 lﬂith;l) Cﬂt Bqntcu'ahydroxsoqﬁhmnstlﬁ'] mg, 0.8 mmol),
angl- bﬁrz%—ﬁlr'%%gg%f% {qglggo 11:'nre|t1'fyll P cny } -C clo eIA%T \érgpit?ﬂagﬂde {200
mg, 0.5 mmol) were _then added, and the reaction mixture was stirred at 90 f’C ovemight.
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. - l ‘ ‘
Yield: 28%. '"H NMR (CDCl;, 300 MHz} 8 1.15 (m, ZH), 1.65 (m, 4H), 1.85 (m, 4H),
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).
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10 3, 3- Di net hyl but anoyl chl ori de (1 08 g,

8.0 mmol ) was added to a solution of 4-

br omo- 2- chl or0- 6- (trifluoromethyl)aniline (2.0 g, 7.3
wOHosA2X398N acetonitrile (10 nmL). The reacti oFcHuschem@ss7i

was stirred at roomtenperature overnight. Water was

added to the m xture and then extracted with ethyl

acetate. The organic |ayer was:dried over sodium 15

sul fate and concentrated. Purification by col um

chr omat ogr aphy (100% DCM afforded the title conmpound

as a powder (1.22 g, 65% over the two steps.

Ste Y
Eﬁ"i‘g‘-’ghl om 4- (6-chl oro- 3, 4- - di hydro-/ Hi sooni nol i n- 2-
N-(Z-}:hioro-4-(6-fluoro-3,4-dihydreisoquinolin-2 (1 H)-yl)-6-

t. |f| uoro vl 3 di_ne hyI but anam de: 20
qﬁ’é‘ﬁ%ﬂ"‘%i@ one’ﬁ“pgTJl Sdi um (2 no,

0. 0035rnnDI) and (2'-dicycl ohexyl
h 2: y.1 ne (3.3 ny,

pho hany -
3% uene (10 nL

purged with argon) and stirred?for 15 m nutes under
argon. Potassium 25tert-b fo 151 ng, 1.35 mml ),
6-chloro-1, 2, 3, 4-tetrahyd kogui noline WO . -
'2008/ 024398PCT/ US2007/ OF8 drochl oride (133 ng,

i ol a0 D133 Waindiy s Bk porsions ta a stirred sglution of
5-fheproQ -iBdaneme () .0\ge 6 67 mimael) antbmdthaprsulfpric peid £# M in
méﬂl&%&%&a}@g xﬁ%,e Vel & ¢ oy, 99a@t18:‘( Bh R as slited AERGH {2 perature

m Xture ncooe to roomterrperature

for Bhis dihemaixte wag ﬂ;curcpblieéép ®IC erd pevtraliegd with 2N NaOH. The layers |

W%?%%Eﬁ [}é%t}éf:é.‘ g#rpoun as a Swnqm Mth&gom})med

organic layers were dried over Na;SO, and concentrated to give the title compound asa

white powder. The crude product was used in the next step.

Step B: ﬁ-ﬂuoro—l.2.3.4-tetrah\}droisoquinoline:
. .

Diborane (1M, THF, 24 mL) was added at.0 °C to a solution of 6-fluoro-3,4-
dihydro isoquinolin-1(2H)-one (1:14g, 6.9‘ mmol) in THF (8 mL). The :rn_ixture was
stirred at reflux for 18 h. It was co&oledAto room temperature and water was added. The
mixture was extracted with dichloromethane, -aqd the organic layer was dried over
sodium sulfate and concentrated. Purification by column chromatography (hexanes: ethyl
acetate 1:1) afforded the titie compound. '

\ , .

Step C: N-(2-chloro-4-(6-fluoro-3.4-dihydroisoquinolin-2(J H}-y1)-6-

(tﬁﬂuoromethyl}nhenvl)-&’_%-dimethvlbutanamide:
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11- INMR (DVSO- 4, 500 MHz) 3.1.02 (s, 911), 2.17 (s,
2H), 2.92 (t, J= 5.35 Hz, 211), 3.61 (t, J= 5.6 Hz,
211), 4.47 (s, 211), 7.16 (s, 1H), 7.29 (m 3H), 7.34

wol®oes/obides 9. 31(s, 111). 10 Exanple 10 PCT/US2007/018571

N-[ 4- (6- Chl oro- 3, 4-di hydroa-i soqui nolin-2-y1)-2,6-dim

et hyl phenyl | - 3, 3-di net hyl butaaam cle Step A

N- ( 4- Br onp- 2, 6- di net hvl - pheny11- 3. 3-di et hvl - but anam

de: Br 15 3, 3- D net hyl but anoyl chl oride (3.37

g, 3.5 n, 25 nmol) and triethylatnine (2.53g, 3.5

m., 25 mmmol) were added to a sol ution of

4- brono- 2, 6-di met hyl phenyl ami ngy (5.0 g, 25 mol) in

acetonitrile (30 nmL.). The react| on Hn Xture was

stirred at roomtenperature fo oyf s. ter was

added to the m xture ape.ihe, LCate’ formed 20 .

collected to give thorrpoun %as a powder

(7.46 g, 100%vyi el dF. Step

I oh 2

ot eyt adaShepitalil &éﬂ?’?n(‘ab?#ﬁ@"&) o Ssitigibitn
pha@;ﬂﬁhﬁmﬁapyummmﬁ@ 3 mg, 0.0084 mmol) were added to dry
toliiend @Qbelg in3 25 BRkdPRlE Yo ickut il H06R PoRsdium

: :e@#wsmm(yzz hnlgph@& mm(ﬂ-) M jluwi‘lorlel B\,wtmhyéroés@qamngne (96 mg, 0.65

W Bosﬁﬁgﬂ%{%od sﬁ?org{r?go&?ﬂ‘% ?L%ﬁﬁ{kﬁgéunder argon. amlde :

(2%@;045@ m@) et thsri albled1 8@ thepaction/migtrsp as stirred at 90 °C

o 16 I%Ieg’snf’l;lli [ug%[\?gg%ﬁ%obl@g%g}logﬂll a@ﬁeratuae concentrated, and

leﬂed bbrthlmy@r ¢hroinatography h@nlylmyomt@namﬂa@phw abytot affiord e title
co u{,@QSO IBa .87 480AQlYe were then added, and the |
reac

ron mxture was sti'fled at 80 t overni ght. The
reaction mxture was then cooled to room tenperature.

E Lisl tered through silica gel. Purification by
arative thin layer chromatography afforded the
N{[zﬂmommwwwmetn@-ﬁ-mml-3,§Gbmethyl-
b‘w;ﬁlﬁiel.os (s, 9H), 2.08 (s, 6H), 2.15 (s,.2H), 2.89 .
t, J=-5.25 Hz, 211), 3.47 (t, J= 5.6 Hz, 2H), 4.30
(s, 211), 6.68 (s, 2H), 7.25 (m 311), 8.85 (s, 111).

Exa r@ljeﬁ AJ: :1\1 -{4-Bromo-2-chloro-6-methylphenyl)-3,3-dimethyl butanamide:

Br\g:[c‘i/k
N
. H

3,3-Dimethylbutanoyl chloride (3.37 g, 3.5 mL, 25 mmo!) 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).
StepB: N _-[2-Ch10r0-4-(3‘4—dihvdm-IH—isoquillolin-z-vi)—ﬁ—methvl—Dhcnvl'l-3i
dimethyl-butanamide: ‘
The synthesis of this compound was performed as descnbed in example 4, step C.
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15
N-44-(6-fl uoro-3, 41-di bydro-/Hisoquinolin-2-yl)-2, 6-
di met hyl phenyl]-3, 3-di net hyl butanani de Step A
wbdodoRBegno- 2, 6- di met hyl - Chenv11- 3, 3- di net hypcPutRpaiks1
de: Br 203, 3- D net hyl but anoyl chloride (3.37 g, 3.5
m., 25 nunol) and triethylamne (2.53g, 3.5 m, 25
nunol ) were added to a sol ution of
4- br ono- 2, 6- di et hyl phenyl anme (10 g, 25 nmol) in
acetonitrile (30 nmL). The reaction m xture was
stirred at roomtenperature for 4 hours. Water was
added to the m xturg,_and the precipitate which

formed was col |l ect ve the title conpound as a-
powder (7.46 g, 100% Bep B

soﬁl\%%l i n-2-v11-2. 6-
di met hyl ohenv1l: 3. 3-di nethv blﬂ anam de: WO
2008/ 024398PCT/ TIS2007/ 01857

N- F4- (6- Fl uor o- 3. 4- di hydro-
Bi s(di benzyl i di neacet one) pal I adi um (390 ng, 0.68

R e T O A a2 3 2 2 /-7

10

15

20

Hm?éi)) 3.pé (e aédéb!z;t Fxhpot(al2kbne 8¢ (b0 1e-6ptHEd (wi. HD), 9.08 (s,
gon for 30 mnutes) and stirred for 30 'm nutes
under argon. Potassiumtert-butoxide (4.75 ng, 42.3

mol ), 6-fluoro-1, 2, 3, 4-tetrahydro-i soqui noline
EfMpRe! oride salt (3.2 g, 17.0 nunol), and

N-(4-brono- 2, 6- di net hyl - pheny1) -3, 3- -
Nd?ﬁh'W%ﬂanarﬁﬂd@h(fsﬂglﬂﬂ!@tBlWM%yl)vémﬂ!m?methyl-
piagA gh—c%i%ehm-ﬂrsﬁﬁhhﬂﬂdén xture was stirred at 80C

ovérni ght. The reaction ni xture was then cooled to

r oorfteR iy érta Jero-G-firifluers dinfingim t ol uene to

afford the t|tIe corrpound as a SO|Id (5.11 g, 839%.

10 11-1INWMR (DMSO-d6, 500 MHz) 8 1.03 (s, 911), 2.08

(s, 6H), 2.15 (s, 2H), ‘Br C5 25 Hz, 211), 3:47
(t, J= 5.6 Hz, 211), 4-308@“2, 6.68 (s, 2H), 6.99
(m 211), 7.25 (m 1H), 8.8A (sNH411). Exanple 12 15
N- P- Chl or 0- 4- (7-f | uor o- 3, 4- dtfaydr o-/ Hi soqui nol i n-2-y

1) . . y | :
D -SSRSO RAREIL| i BRI o

soRytign of 2-chloro-6-(tnﬂuoromethyl)amime (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 concén&ated to give the title compound, which was
used in the next step without further purification. .

Step B: N-(. 4-Bromo-2—chioro-6—triﬁuordmethvi~phenvl)—3-cyclonentvl

propionamide:
Br. Cl o _
! NJJ\/\O
CFy N

3.-Cyclopentyl propionyl' chloride (1.28 g, 8.0 mmol),was added to a solution of 4-
bromo-2-chloro-6-(triflucromethyl)aniline (2.0 g, 7.3 mmol) in acetopitrile (10 mL). The
reaction mixture was stirred at room temperature overnight. Water was added to the
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CF3 20N-bronosuccinirnide (910 ng, 5 1 rmol) was
added to a solution of 2-chloro-6-
(trifitioronmethypaniline (1.0 g, 5.1 mmol) in

wsRh/Msdgr i1 e (10 nl) and acetic acid (3 "L)P@fmﬁz%’ﬂﬂls:?l

tenperature. The mixture was stirred at reflux f

18h. The reaction m xture was then filtered through
Celite and concentrated to give the title compound,
whi ch was used in the next step w thout further
purification. 25 WO 2008/ 024398PCT/ US2007/ 018571
Step B:

g PO s e R e e ShL Pt sk P e over

so@ Ol f6 4nll.Ofceitrafed OPurifivhion\B céldds dhlbma&,gsﬂwt(n 0% DCM)
r ono hIoro - (trifluoromethybaniline (2.0

fg’rdeﬁ%eﬂﬁﬁ‘é‘?lquuﬁ‘ ZEPPPHPFrtrile (10 nl). The reaction

m xture was stirred at roomtenperature over ni ght .

tnﬂﬁslrlo hé —Z&B hr rﬁdndePurlfl catl on by
col um chr omat ography (100% DCM afforded the title
conpound as a powder .(1.22 g, 65% Over the two
steps. 10 Step &

N42- Chl oro-4-(7-f 0- 34, 4- di hy(glro Jl—l-lsqu| nolin-2-v
1)-6- trifluoronethyl -phe di met hvl but anami de:
15Bi s(di beri zyl i di neacet on ny,

0. 0035mmol ) and (2'-dicycl ol E%
phosphanyl - bi phenyl - 2-y1) - difrét hyl am ne (3.3 ng,
0. O(Ed(dmmk))hdrmeetathdmllaﬁmnﬂmgm @[BlSmn(olDaﬂd*(IZ'-qhuycgdcbxyi

: phg&&% as ﬁ? Qngf‘ﬂ S'u)t OX | % €= xd"é',lﬁ.%ﬁ? eraddélt to dry.

toinefe UOmL puZed Wdthtaegm’a lasrdi stursloﬁm I holimnes lhiﬁdl’ ogom. Potadsium
ter(t %%t?ox% (IQO 91%, Y8 %I)ml? II’:odlﬂl.l r()41 ? 5 g—%yﬁrolls%&&n line
hydrochloride salt {150 mg, 0.8 mmol) and N-{4-Bromo-2-chloro-6-trifluoromethyl-
phenyl}-3-cyclopentyl-propionamide (200 mg, 0.5 mmolj 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 chmmatoéraphy
(dichloromethane:methanol 5%) to afford the title compound as a solid.

*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 (1, J = 5.4 Hz, 2H), 445(s,zm,706(m,2H) 7.15 (s,

1H), 7.32 (m, 2H), 939 (s, 1HD).
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20 (trifluoronethyl)phenyO- 3, 3-di net hyl but anam de
(200 ng, 0.54 nunol) were then added, and the
reaction mxture was stirred at 90C overni ght. The
w0 88248 m xture was then cool ed to room t eppBUSHLTRSST1
concentrated; and purified by thin | ayer
chr omat ogr aphy (di chl or onet hane: net hanol 5% to
afford the title conpound as a solid. NVR
(DMB0O- d6, 500 MHz) 8 1.02 (s, 9H), 2.17 (s, 2H), 2.89
(t, 3=5.1 Hz, 2H), 3.61 25 (t,5.7 Hz, 2H), 4.49 (s,
2H), 7.03 (dd, J= 8.6, 2,3 Hz, 1H), 7.12 On, 2M 7.16
2.2 Hz, 1H), 7.23 (m |IH, 7.33 (d, J'_:26
E’%‘T%‘P'JJ 30 (s, 110. 66 WO

Nﬁﬁﬁ&bﬂ&tﬁﬁ%ﬁ-ﬂﬁﬂﬁﬁiﬂeﬂﬂ;&&&dﬁyﬂupIIH-ﬁaqumahn-z-yl)-phenyl}-3,3—
d%?l éﬂ) IuorgS4d|hydro/I—|-|squ|noI|n 2-yl1l)-2,6-di

3, 3-di net hyl but anam de 5Step A
N-(4 Br ono- 2 6- di net hyI phenyl) 3. 3-di net hvl - but anam
L | .

39}%2«.
3 5 m., 25 mml) wer e added to a solution of
4- Br ono- 2, 6-di net hyl -gL0 _phepnyl am ne (5.0 g, 25

nunol) in acetonitrile @ )9 The_reaction mxture
was stirred at room tenpera

; 4 hours. Water
. was added to the mixture andH he precipitate fornmed

C ol '4399 &ﬁglf%lg &%Sylg%%?oﬂdet(k 87E0SBHY, dzsax%nﬁl)%%%mylmmne
(ZMBBAJ* $: TnIFI2§ oarpoll werglidded toa mlmlmﬁﬂ-ﬁmmw-?@-d@)eﬂm-G d

iR GO 58 il P achi A Qo TRERAL: i was et

ropmgempemtirg r 4 doussc Waltes ws added to the mixture, and the precipitate which

were a ry toluene m. purg
argon) and stirred for 15 m nut es under argon.

Pot 8§t§¢ %,% eﬁl#] =
7 qu ] ydr o-isoqui noli ne

& /o by ¢: 28 g, 6.8 mol ), and
N—(4 bronD 2, 6- dlrnethyl phenyl) -3, 3-di net hyl - but anam -
ide (5 g, 6. 8 nugﬁé) were then added, and the

reaction m xture rgd at 80C overn|ght The
reaction mxture wa o.roomtenperature
and recrystallized fromtol ug ffard the title
conmpound as a solid. (1.9 g, . '

| foﬁn&fgaﬁsawieceg gfh%n eﬁnﬁe&n%ﬂm byl g&m& @ sag, diﬂl»/t gieﬁn.

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 stm'ed for 30 minutes under argon. Potassium tert-
butoxide (4.75 mg, 42.3 mmol), 6-Trifluoromethyl-1,2,3 4—tetrahydro—isoquinoline
hydrochloride salt (4.82 g, 20.3 mmol) and N-(4-bromo-2,6-dimethyl-phenyl)-3,3-
dimethyl-butanamide (5 g, 16.8 mmol) were then added, and the reaction mixture was
stirred-at 80 °C overnight. The reaction mixture was then cooled to room temperature and
recrystallized from toluene to afford the title compound as a solid. (5.55 g, 79%).
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 Yibphgnydl

WD 2008/ 024398PCl 7US2007/ 018571 NVR ( DMSO-d6, 400
MHz) 8 1.05 (s, 9H), 2.10 (s, 6H), 2.17 (s, 2H), 2-89
(t, J= 5.1 Hz, 2H), 3.49 (t, J= 5.7 Hz, 211), 4.34
Wdﬁioz;/@z'z!}gs 6.70 (s, 2H), 7.0 (in, IH, 7.1 (npctrukhoernissn
7.2 (m IH, 8.9 (s, 5 Exanple 14

N—P Chl or 0- 446-f | uor o- 3, 4-di hydro-11/-i soqui noli n-2-y
1) - 6- net hyl phenyl11- 3, 3- di net hyl but anam de Step A

N- (4- Br ono- 2- chl or 0- 6- met hvl - pheny1) - 3. 3-di net hyl - but
anam de: |j <o 10 3, 3-Di net hyl butanoyl chloride

(3.37 g, 3.5 n., 25 =no]) and triethylanine (2:53qg,

. .25 ) were_ added to a sol ut
SN (MR 0b MBEE FJF ki Zo Gestis 39 505, 228, 2By /= 5.0
Hz, REDCRED O I Ei6l RHE3MHY, Blab (s, D 6 2RG] 2A)) 7TESXEUY & 806 H), 7.52
stirred at roomtenperature 4 hours. Water was
(s 4GP 260 HE)ni xture and the preC| pitate formed 15
collected to give the title conpound as a powder
(7.46 g, 100%vyield). Step B:
Exampie 8| or o- 4- (6-f1 uoro- 3, 4- di hydr o- /' Hi soqui nol i n- 2-
N-ﬂacmurdmhhnh&m;mtﬁﬂ-ﬁ(@ummmw ?o—IH-—is&i\ﬁnohn—L
a OB|§§ |benzyl|d|neac§tone)pallad|un1( ny,
etiiyd bptanamige ¢ | ohexy|
phosphanyl bi phenyl - 2-yl) - dlnethylanine'(S 3.ny,
0. 0Q84 [.) werge .,adde tol.ue e, (10 nL purged
Wit ggg'& %ﬁ#??ku“FquTé‘u.. €under ar gon.

Pot assi um t ert - but oxi de B9 pcl 1. 75 mmol ) ,
6-fluoro-1, 2, 3, 4-tetrahydr i sgqui nol i ne hydrochl ori de
salt (121 ng, '0.65 mMmol) ant¥ "NH,

‘N- (4- - br ono- 2- chl or o- 6- nethxwgenyl) 3,3- 25
dlnethylbutanan1de 200 0.63- mml) were then

add ¥ bEpiepsppcnimEde (4 ansnsxlt mmol)yas addeq fosolytiopo 2-chloro-6-

© (eEURFSthaRianlitR: (1 Qﬁ%tsl Phhni8l)ih WeGoii@fle (AALY SR F&bik Geid (3 mL)

roomtenperature

. at room temperature. The raixture was stirred at reflux to 18h. The reaction mixture was
then ﬁltc_red through celite and concentrated to give the title compound which was used -

in the next step without further pm_*iﬁcatibn.

Step B: N-{4-bromo-2-chloro-6-{trifluoromethvl)phenyl)-3.3-

Br Cl o
\T:;j:NALv’Li
_ cr; 1
3,3-dimethylbutanoyl chloride (1.08 g, 8.0 mmol) was added to a solution of 4-
btomo-Z—chloro-6—(triﬂuoromethyl)aniline (2.0 g, 7.3 mmol) in acetonitrile (10 mL}). The

dimethylbutanamide:;

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.
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WO 2008/ 024398PCT/ US2007/ 018571 concentrated and

purified by thin |ayer chronmatography

(di chl or onet hane: net hanol 5% to afford the title
wERkeuRd as a. solid. 1111viR (DMSO d6, 400 pdEgs®o7/018571

1.05 (s, 9H), 2.14 (s, 3H), 2.17 (s, 214), 2.91

5.25 Hz, 2H), 3.52 (t, J=5.6 Hz, 2H), 4.37 (s, 2H),

6.85 (s, 1H), 6.9 (s, IH, 7.0(m 2H), 57.3 (m IH),

9.10 (s, IH). Exanple 15 :

N-12- Ch] oro-4-(7-fluoro-3, 4-di hydro-/H1soqul nol i n- 2-

y1) - 6- net hyl phenyl -3, 3- dinet hyI but anam de 1OSt ep A

N ( -tBr ] / )-3. 3-

ana R : P

nmmmgs,sfdmmylmmlg 539, 3.5 m_ 25

_mml) were added to a sol ution of

4- Br onp- 2- chl or o-6- net hyl - 15 phenyl am ne (5 0 g, 25

traw ) in acetonit ¢ QL) . The reaction mxture

was stirred at room t egp e for & hours. Water

was added to the m xturé& and t ecPpi tjat e forned
~collected to give the title co /ﬁg,alﬁ)owder
(7 46g. 100% yi el d). Su-ep B: N-f

2- Chl or 0- 4- ( 7-f I'uor o- 3. 4- di hydr o- Chrhi soqui nol i.n-2-v1)
- 6- Blg(ditetrylidiriverstdric)tal Bdian &t hg) LeA3Smamilpiend (2biicyclohexyl

phgk%%gig glr%ﬂ i A}ri;’ d‘ﬂ%%%??% ﬁ‘ﬁ‘oﬁ& H¥hol) were added to dry

tolphus( Ramy bulged wethyirgdn) pad stificedsfon 5 avisutes yigegangp. Potassium

B o R R T R AR

0.¢2pmeod) andi6A-besmo-Brehloxo-Geltrifhoromethyliphesylidat-) |
dnz.e%m?fasmhd% God'inb 58 P%sﬂ&z WRACHER el XA RGBT thil@ure was

- stined 4t 9} GhereightaThe @ashmmwmmﬂ}a@ogbd t¢\®om temperature,

SO AR i S R et 9

togfﬂwhetlﬂasoqund@é aaPh@OC overnight. The reaction
PNNARU rﬁw%sd '561??3‘6 (3 %ﬁ? ltﬁE%baﬁ B5 &, J = 5.35 Hz, 2H),

concentrate ana puril

. 3.¢hr omat ography (di chl or onet hane rret hanol 59 to

'(t,@fi%%ztﬁﬁ t4'6M§ Eﬂﬁﬁqm g-s-zﬂ)ﬁﬁ 1'}6 738 %&%J\Wﬁz, 11, 7.49

(d(-é SQH)IZ 121)8'85?( Jfﬂﬁ% HB. 7-%4s, llé} 9§(2((§, 1H):= 5. 6
Hz, 2H), 4.4 (s, 2H), 6.88 (s, 111)‘6.90 1H),
(m 1H) 7.1 (m 1H, 7.2 (in, IH, 9.10 (s, 1H.

ExamplpPe 16

N-[2-Chloro-4-(6-chloro-3,4-dihydro-I H-isoquinolin-2-yl)-6-trifluoromethy}-
phenyl}-3,3-dimethyl butanamide

Step A: 4-bromo-2-chloro-6-(trifluoromethyl)aniline:

Br Cl
; :N H,

CF;
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10
N- 12- Chl or o- 6- et hyl - 4- (6-tri fl uoronethyl- 3, 4-di hydro
-/ Hisoqui nolin-2-yl1)- phenyl]-3, 3-di met hyl but anam de

woos24508 N- ( 4- Br onp- 2- chl or o- 6- net hyl - phenyl peBusz007/018571

3-di net hyl - butanam de: Lk 15 3, 3- D net hyl but anoyl
chloride (3.37 g, 3.5 nL" 25 nunol) and triethyl am ne
(2.53g, 3.5 m., 25 mMmmvol) were added to a sol ution of
4- Br onp- 2- chl or'o- 6- net hyl phenyl ami ne (5.0 g, 25 mmol)
in acetonitrile (30 nL). The reaction m xture was
stirred at roomtenperature for 4 hours. Water was

dded.to the .ni d the
2o| ﬁ\gbf(%aospcgclgpééeu@ﬁggg 5it emgn@) X %@aato 2 s’ggs oM 24 o#9-chioro-6--
(tr{fRaofdmghyl} eyl @ g 5.1 mmoi) in smpmﬁﬂe {10 mL) and acetic acid (3 mL)

o oA SRR | ome gy o e Ry s ac il was

 thabhlFa& throdhI0idd A0 SRGERcdS @Bl'é/tﬁ)é_ﬁﬁe?&)mpound which was used

ﬁmf&dgben‘z‘% 8c{&ﬁ‘g€%et oHcgﬁoal I adl um (2 ng, 0.0035mmol )

phosphanyl bi phenyl - 2-y1) -di met hyl am ne (3.3 ng,

0. O goﬁt;t. LS. adged gmﬂgg%m%#gﬂsn}@%ga”;rgg; ged

lﬁ@ﬂgHQHMMMdﬂt but oxi de (197 ng, 1.75 mnol),
6-tritluoronethyl-1, 2,3, 4- tetrahydr0|squ|noI|ne 5
hydr.ochl ori de salt (154 ng, 0.65 nmol) .and

N- (4-'br ono- 2- chl or o- BBmet-kypiidpy 1) - 3, 3-
. di'met hyl but anam de (200 O.MI ) were then
added and the reaction mYXtu S Stirred at 90C

overni ght. The reaction nCk{ure vvas then cooled to

O R GG A -l e

‘ bralfnf,m:&ﬂ&bas-(mﬂh&omﬂ@mﬂnaaz a gsmB Indnoll th dcttohdi¥ie (10 mL). The

5@%%63&%@89?{ r%ngmw%ﬂ"fg @"é@%& 7‘?’3‘“ “'5%*’6‘%@’ the

¢ adld thefr Sxtrabithd with Sthi/Sacethld. ThG D%n(cslayd: Mas' dRedoversodium

el oSyt b SRR 10 P st

the tifle s®hpotindak appideS(132 g 6586 wykiht anastepe

Step C: N-[2-Chloro-4-(6-chloro-3.4-dihydro-/f1-is

" trifluoromethyl-phenyl}-3,3-dimethyl-butanamide:

T

Bis(dibenzylidineaoetoné)pa’lladium (2 mg, 0.0035mmol) and (2'-dicyclohexy!
phosphanyl-biphenyl-2-yl)-dimethylamine (3.3 mg, 0.0084 mmol) w;rc__: added to dry
toluene {10 mL purged with argon) and stirred for 15 minutes under argon. Potassium
tert-butoxide (151 mg, 1.35 mmol}, 6—chloro—1,2,3,4-tetrahydi'oisoquinoline
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Step A

N- ( 4- Brono- 2- chlor o- 6- net bvl- ohenvl) - 3, 3-di net hyl but a

nam de: 20 3, 3-di met hyl but anoyl chl oride (3.37 g,
wo20bs/d¥k3es 25 nmmol ) and triethyl am ne (2.53g, BTUsrg7/026571

nmmol ) were added to a solution of

4- 13r ono- 2- chl or o- 6- net hyl phenyl am ne (5.0 g, 25

nmol ) in acetonitrile (30 rnL). The reaction mxture

was stirred at roomtenperature for 4 hours. Water

was added to the m xture and the precipitate forned

25 collected to give the title conpound as a powder

hy&lﬁﬁ%ﬁlggF%g’O% g l%1173]“':’0) aéldlil@‘bﬁ%&po'cw’l sorm nol i n-2-v

(ﬂiﬂuoﬁem&hﬁ)ﬂlwhﬂr})%mdﬁ;éﬂa}wmmtahydwm megy 04 mmolp@ere then added
08/ 0 4398P / TJS

éQh enzy‘lx T neace one% %ﬁtﬁlﬂ k‘q}w%amon mixfure was then

coﬁleﬂ@@ﬁmmtcﬁm:eamd'e,( czincchtm;edl aoﬂ gusified by thm layer chromatography

enkb
R bk e L A G ST L IR
'HANMR @MS@}dﬁﬁ@D BHz) B0 ey 9HB 2m7 ﬁ%tZéﬁ 29%6¢J alﬁgﬁrﬂz 2
tassium5 ten-butoxide (197 ng, 1.75 rmol),
-chloro-1, 2, 3, 4-t etrahydroi soqui nol i ne hydrochl ori de
(t, sfa=|=56(HIz33HDsg¢4)76521ﬁrﬂL1)6 (s.afY, 7.29 (m, 3H), 7.34 (s, 1H), 9.31(s, 1H)..
N- ( 4- br onp- 2- chl or o- 6- net hypheny1l) - 3, 3- .
di met hyl but anam de (200 ng" 0.63 mol) were then
Exuopld 10and the reaction m xture was stirred at 90C

R e

britagymmidehr omat ography (di chl or onet hane: met hanol 5% 10
to afford the titlLe conpound as a solid. 111 NWR ‘
(DVBSO-d6, 400 MHz) 8-1 06 Ss, 911) 2. 14 (s 3H)

2. 185tgp A: DH4-Baorgo-P ' phapi-F.3-dimethyl-lntanamide:
J--= 5.6 112, 21-1), 4.43, ) 6.85 (s, 1H) 6.9
(s, 1H), 7.25 (m 3H), 9.1 Exanple IS
N-P- Chl or o- 4- (6-fl uoro- 3, 4- 4 soqui nolin-2-y
1) - pheny11- 3, 3- di et hyl but anantide

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
phenylamme (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).

Ste_p B: N-{4-
3.3-dimethyl butanamide:
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Step A
*N- (4- Brono- 2- chl or o- phenv1) - 3. 3-di met hvl - but anam de:

20 JOLk d 3, 3-Di net hyl butanoyl chloride (717 ny,
woQookh24sbs 5. 32 nunol) was added to a sol uti ®CTARS2007/018571
4- Br ono- 2- chl or o- phenyl amne (1.0 g, 4.84 nunol) in

acetonitrile (10 nL). The reaction m xture was
stirred at roomtenperature overnight. Water was
added to the 25 mi xture and the precipitate forned
collected to give the title conpound as a powder
(1.04 g, 72%yield). WD 2008/ 024398PCT/ US2007/ 018571

St \
N el G § 08 TImeD g oot
phﬁ@@ﬁ%y&—&l)dlmmmmyn@m hmgng. e84 mrms mﬂ#@é.t@ ry

ol 1B T Wi o B SOy PP RS, A bl Ftagem cerc

buloxide: (188 n'%H} 7 ni}ﬂ@l)(@-;:hlﬂfeﬁ—], 23 @@u@hydm] Boq;npglmcjr_yﬂ)'oclﬂonde salt

(1% (68 1?7«£%y-€ﬂfogﬁ3is%§ﬁ%1#‘hmfa ?@-dgtggﬁ:{}i)ﬁtaﬂmde (200

6'Zl.llri)noi)9)veﬂ:€ thies adddd) and the Fsatiph mixtgre was stirred at 80 °C overnight.
B e
P-Nﬂodmﬁf We dtmnlpymym)m@oganhmﬁomdﬁm a%?ﬁw“nd as a
soEd. :
'H NMR (DMSO-ds, 500 MHz) 8 1.03 (s, 9H), 2.08 (s, 6H), 2.15 (s, 2H), 2.89 (t, /=
5.25 Hz, 2H), 3.47 (t, J = 5.6 Hz, 2H), 4.30 (s, 2H), 6.68 (s, 2H), 7.25 (m, 3H), 8.85 (s,
1H).

Example 11 .
N—'{4—(6—ﬂuoro—3,4-dihydr0-IH—isoquinolin-Z-yl)—Z,G—ﬂimethyl phenyl]-3,3-dimethyl

butanamide

Step A: N-(4-Bromo-2,6-dimethyl-phenyl)-3.3-dimethyl-butanamide:

3,3-Dimethylbutanoyl chloride (3.37 g, 3.5 mL, 25 mmel) and t:iethylﬁmine

" (2.53g,3.5mL, 25 mmol) were added to a solution of 4-bromo-2,6-dimethy!-

phenylamme (508,25 mmol) in acetomtnle {30 mL). The reaction mixture was stirred at
room temperature for 4 hours, Water was added to the mxxturc and the precipitate which _
formed was collected to give the title compound as a powder (7.46 g, 100% yield).

Step B: N-[4-(6-Fluoro-3.4-dihydro-7 H-isoquinolin-2-y1}-2.6-dimethylphenyl]-
3.3-dimethyl butanamide:
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3, 3-Di net hyl but anoyl chloride (724 ng, 0.75 inL, 5.4
- mmol) was added to a solution of ‘
4- Br onp- 2- net hyl - phenylamine (1.0 g, 5.4 nmol) in
womed/@asdsrile (10 nL). The reaction m Xture PEBUS2067/018571
stirred at roomtenperature overnight. Water was
added to the m xture and the precipitate forned
collected to give the title conpound as a powder (830
20 ny, 56%yield). Step B
N- 14- ( 6- Fl uor o- 3, 4-di hydr o-/ H-i soqui nol i n-2-y11-2- et
hyl - phenyl11- 3, 3- di net hyl but anam de: 25The,synthesis
of this conmpound mas_perfornmed as described in
‘exanple 4, step Cfgizflgég?/024398PCT1U820071018571
[ 1 HNMR ( DMBO46, 40 18 911 2.14 (s
311), 2.16 (s, 211), 2.91 ( 11), 3.48 (t,
J= 8 Hz, 2H), 4.31 (s, 219, 8 ﬁdd J="4, 12 Hz, '
1H), 6.85 (s, 1H, 7.0 (m 211), 7.09 (d, J= 8 Hz, -
1 H) Bis{dbcpzglidhichcetGred@aliadivml GPD nig, OE)Sampbla afid (2-dicyclobexyl

ol 2 A RO ot g oo

(150 mp&rmma argph Ifqrdloanmutay) axm!rs@myorswsnmnm dudericgaa.

PTG e atoxide (4.753ng 42 TRDY), B BREY 2, LORlah ol fiblinoiine
hydsoBhlmd_e Salt (3.7 .U Gmmpichly g Neldytiramp 2e6-(imahng - phandlp3,3-
dnﬂlHﬁltG Duthnde {é’g:ﬂsgg Jnmoi')swér!: Ohedtlaliged R6a (iR3ELdBA mixture was

ure was S room tenperature overnig |
stivked et 30 S overuight. The tdaetlm mibvrs veasdhenpeoledde rcmm temperature and

e&%%ﬂtﬁiﬁ%{?&ﬁ&h&% ﬂ%h?’ %ettfl]l% &h%&&&%%@@ d(5%51 #183%).
"HNMR GMEQods05%) M-Hfh) Byidd3ols/ $H), 20§ (5,651 2}12(3,« 2}&’2—39 (tf/=
> iyﬁ;hoﬂ??' Q%%O{%Bg@%%]ﬁ%ﬁh%ﬁvgqﬁbggr ed “as 'd%scr e e'gfs (m,
I}Dnséﬁénﬂﬁé 4, step C B :

2008/ 024398PCT/ US2007/ 018571

Example 12 ' _ i
'N-[2-Chioro4-(7-fluore-3,4-dihydro-7 H-isoquinolin-2-yl)-6-triflucromethyl-
phenyl]-3,3-dimethylbutanamide '

Step A: 4-bromo-2-chloro-6-(trifluoromethyilaniline:
| Br. ci
) \@NHz
CF;
‘ N-bromosuccinirﬁide (910mg, 5.1 mmol) was added ic a solution of 2-chloro-6-
(trifluoromethyl)aniline (1.0 g, 5.1 mmol) in acetonitrile (10 mL) and acetic aci& 3 ﬁL)
at room temperature. The mixture was stirred at reflux for 18h. The reacfion mixture was

then filtered through Celite and coricentrated to give the title compound, which was used
in the next step without further purification. '
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11-1 NWR (DMSO-4, 400 MHz) 8 1.02 (s, 911), 2.18 (s,

2H), 2.94 (t, J= 8 Hz, 211), 3.59 (t, J=8 Hz, 2H),

4.43 (s, 2H), 7.0 (m 2H), 7.17 (in, 3H), 73 (m 1H),
W@ztﬂ;&m{éﬁm 1H. 5 Exanple 21 PCT/US2007/018571

N-12-Chl oro-4-(6-trifluorotnethyl-3, 4-di hydro-Misoqu

i nolin-2-yl)-phenyll-3, 3- dinethyl butanatnide Step A

N- ( 4- Br onp- 2- chl or o- phenv1l) - 33- di net hvl but anam de: 10

joo< C I 3, 3-Di net hyl but anoyl- chl ori de (717

ng, 0.74 m_, 5.32 trunol) was added to a sol ution of

4- Br ono- 2- chl oro-phenyl amne (1.) g, 4.84 nmol ) in

acet§n| tBrl : The

stir oo : 2 R e
dlﬂiéﬂﬂdi)mahafd‘ima 15 m xtur and the preci p| tate .fonned

collected to give theBt itle cgnpound as a powder

(1.04 g, 72%yield). :

N-12- Chl or0-446-trifl uor 3.4 di hydro-/Hi soqui

nol i n-2-yl | phenvll-33-di but anam de: P3C 20C

Bi s(di benzyl i di neacet one) g?l adi um (2 ng, 0.0035mmol)

and ﬂkﬂ%ﬂﬂu@«ﬁﬁ Véhloride (1.08 g, 8.0 mmol) was added to a solution of 4-
pho han phen§ yl)(-dl rfgéth Iam)ne (3

oberanfo ﬂm&%ﬁ&%@m&@% Smierio i MRl Qe The
rexwoh k08 Wad ket d kS hiferchreTvRidh 2. WRRP oI to the

Pot assi um -
mixture and then extracted with ethyl acetate. The organic fayer was dried over sodium

sulfate and concentrated. Purification by column chromatography (100% DCM) afforded

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

Step C: N-[2-Chloro-4-(7-fluoro-3 4-dihydro-1H-isoquinolin-2-y1)-6-
trifluoromethyl-phenyl}-3.3-dimethylbutanamide: | |

Bis(dibenzylidineacetone)palladimn (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. Pétassivm
tert-butoxide (151 mg, 1.35 inmol), 7-fluore-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 chromatbgraphy
(dichloromethane:methanol 5%) to afford the title compound as a solid. |
'H NMR (DMSO-d;, S00 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), 449 (s, 2H), 7.03 (dd, J= 8.6, 2,3 Hz, IHj, 7.12 (m, ZH), 7.16(d,J=

2.2 Hz, 1H), 7.23 (m, 1H), 7.33 (d, J = 2.6, 1H), 9.30 (s, 1H).
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WD 2008/ 024398PCT/ US2007/ 018571 t en- but oxi de (197 nyg,

- 1.75 mmol ),

6-trifluoronmethyl-1, 2, 3, 4- tetrahydr0|squ|noI|ne
wdnyasenidsor i de salt (154 ng, 0.65 nunol) andpcrius2007/018571

N- (4- bronmo- 2-chl oro) - 3, 3- di net hyl but anam de (200 ny,

0. 66 nunol) were then added and the reaction m xture

was stirred at 90C overni ght. The reaction m xture

was then cooled to roomtenperature, 5 concentrated,

and purified by thin |ayer chromatography

(di chl oronet hane: net hanol 5% to afford the tide

g_qggg;gd as a solid. 11-1NWVR MS0-4, 400 MHz) 6 1.03

2.19 (s, 211), 2.99 (t, J= 8 Hz, 2H), 338 (t,

N14-(8-Fﬂhorogi'ﬂ-dﬂl%fmﬂﬁxsoaﬂ)nohﬁ-lgﬁ)-@ﬁﬁxmbﬂlﬁﬂﬁleh?ll-3ﬁ=%methyl~
b gm{éj 4 H, 1H), 7.35 (dd, 3 = 4,8 :

“f"ﬂ ¥4, 0= 4, 8 Hz, 1H), 7.56 (m 2H), 919(s

. 10 Exanpl e 22 - i

N F 3

Iuoﬁsot%é ‘ Ty oorep A
N--( 4- Br ono- 2- trlfl uororret hyI phenyl) 3, 3- d| met hvl - but
~anam de: j Uk CF3 Br3, 3z Di_ret hyl but anoyl

chloride (617 ny, 0.64 m_, @ HWS added to a
sol ution of 4-Bronp-2-trif N Ng henyl am ne
(1.0 g, 4.16 nmmol) in acetonitrHl e 20 (10 nL). The
reac f I ra
‘over-’tn? ?ﬁm@ﬂhé%&i %Y\gmﬁéfgég %?g, %ﬁé&?h@xt ur es %%ﬁi%ylme
(21[51381:3 ) mlaﬂé nﬁmlirwérqmldbém esblatiorefiAeBtdmso-2 jGidimethyt-
H{é‘is 3%, 35 Mﬂn &to]ntgle (3806?135' 'ﬁnggeactlon mixture was stirred at

roqu[tqmpemm;- $ hgurs. Wiatey avas added te depnixdimie an@ thelptecpitatd formed

58] SRS RSBl R A YO

Step B: N-[4-(7-F luoro~3,4—dihvdro-IH-isgguino‘lin-Z-vI)-2‘6-dimethvl-nhenyl'l-

3.3-dimethvl-butanamide:
N_
- H

Bis{dibenzylidineacetone)paliadium (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 zer¢-
_butoxide (1.9 g, 16.25 mmol), 7-fluoro-1,2,3,4-tetrahydro-isoquinoline hydrochloride salt

(1.28 g, 6.8 mmol), and N-(4-bromo-2,6-dimethyl-phenyl)-3, 3-dlmethy1-butanam1de (5 £,
6.8 mmol) were then added, and the reaction mixture was stirred at 80 °C overnight. The
reaction mixture was then cooled to room temperature and recrystallized from toluene to
afford the title compound as a solid. (1.9 g, 76%). ‘
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Bi s(di benzyl i di neacet one) pal | adi um (2 ng,

0. 0035nunol ) _and (2'-di cycl ohexyl .

phosphanyl - bi phenyl - 2-y1) - di met hyl am ne (3.3 ng,
wd20098439%m0l ) were added to dry toluene (10 pirpsdogesssy

with argon) and stirred for 15 m nutes under argon.

Pot assium 5 tert-butoxide (197 ng, 1.75 mol),

7-Fluoro-1, 2, 3, 4-tetrahydroi soqui nol i ne hydrochl ori de

salt (122 ngy, 0.65 mml) and

N- (4-brono-2-trifluoronethyl)-3,3- dinethyl butanam de

(200 ng, 0.59 Mol ) were then added and the reaction

M pd MitaRa oY s U RIDIR S A 7 L5 2. 28 - 5
Hz, GRENA9 @ £¢ SHzRH), 436 ds, kzyl)mvm(sL 2HR7.0 (m, 1H), 7.1 (m, 1H), 7.2

A hy (di chl omret hane 100% to 10 afford the
ﬁ?ﬁ?ﬁg? gg ﬁﬁnd as a solid. 111-1 NWR (DMVMSO d6, 400

1. 02 (s, 9H)5. 2.18 (s, 2H), 230 (t, ./ = 8 Hz,
60 (t, J= 8 Hz, 2H), 4.46 (s, 2H), 7.0 (n,
E’ﬁ%" 3423 (m 5H), 9.17(s,. 1H). Exanple 23 15
.N-I}Z-@Hlbm-[ﬂ-ﬂuhhpa#Fdlhydmw-ﬁsminolméﬂyl)m-ﬁeﬂlyﬂphmyliy!&
d Xdro /FLlsqu|noI|n2 y1) - phenyl 1 - but anami de :
\ 1§{e§havl u \

N-(ZStBi : 00 - * 3-Girrgithk-bhtahlimide:
nam de: 20CF3 ' 3 3 Di nethylbutanoyl chlorlde
(617 ng, 0.64 nm., 4.6 nnDI) was added to a solution

of 4Brorr02tr|fluor'5r cfﬁbeny amne (1.0 g, 4.16-
ninbi) in acetonitrile (L ) U T reaction m xture
was stirred at room tenpeffatgye overnight. Water was
added to the m xture and the precipitate forned

col I%meﬁwﬂgw’eym@ridet(ﬁwmﬁé Sammal)28d rissadamine
@ g% 3.8 Fnfh6l) Were adt 192 1RSI a2 WD brdehy1-

phenBaminedsifg, 25mmob) in #mmﬂm@ﬁy@)ﬂ“{wmmcm mitwaEERgtired at
robindefii giiaéwf& 4'3403&% B -28addlbthd ' nl e agg@..r%?ﬁe formed

F3C 3 5 Bi s(di benzyli |neae et one I um
coflegedBr givothe W@(@w%ﬂ wm {146 g, 100% ywld)

phosphanyl - bi phenyl - 2-y1)-di met hyl am ne (3.3 ng,

01)084 nunol ) mFre ad%ed to4dr toluene (10 nmL pur ged

tﬂa& = HIOxg oty ] Prd s -;‘ LARE - i'ull
ﬂﬁ%@ﬁ&ﬁ@,@%@%&@&%&w? My, 1.75 mol),
rifTuor onet hy -t et r ahydr oi soqui nol i ne
Hydr ochl ori de sal [ , 0.65 mmol) and
N-(4-bronmo-2-triflu t _3-

di met hyl but anam de (200 ng,
added and the reaction m xtureg was st rred at 90C
overnlght. The reactlon m xt uge ﬁhs then. cool ed to

| oy B EREER G b BRI P md GRSyt it Donent
pmmmy&bnphwh@ddmmhsdammk (313 mg, 0.0084 uixhol) Rere added to dry
toby BN TpE il M agford afd steq Ry s s fftr SR Bprasgiom
tent-Sutaxide (197 o, LAS manol), G-figdrof 2,3 J=tettaliyxroigdduinolige (d,
hydfodiodide stit @21 g 0.6 S mmbi) and N blotno-F-MtorES FRE Soedyiy-3,3-

dimethylbutanamide (200 mg, 0.63-mmol) were then added and the reaction mixture was
stirred at 90 °C ovemight. The reaction mixture was then cooled to room temperature,
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7 phenyfamxne (50g,

11- 0- ( 6- Met hoxy- 3, 4-di hydro-/ Hi soqui nol i n-2-y1) -2, 6-
di net hyl - pheny11- 3, 3- 20 di net hyl butanandde Step A
N- (4- Bronp- 2. 6-di net hvl -rt henyl) -3, 3-di net hvl -butari a

wWOR00$02439853, 3- Di et hyl but anoyl chl ori de (3. 3FchusBo18s71

m., 25 nmmol) and triethylamne (2.53g, 3.5 nL, 25
m nol ) were added to a sol ution of

4- Br onp- 2, 6-di net hyl - 78 WO

2008/ 024398PCTM52007/ 018571 phenyl am ne (5.0 g, 25
nunol) in acetonitrile (30 rxiL). The reaction

m xt ure was stirred at roomtenperature for 4 hours.

c%ﬂ W %gsg%L P4 3 ﬁ&iﬁb‘ﬁmﬁm gmt, gﬁn%}gﬁrg smah@;&maml 5%)
towfvdféthe(ﬁﬂezt@mgoumb@%whﬁ d). 5Step B:

R (OO TE N Rt e R T 22 81 B -

5,25 EePHR AP (. dib i 2Hb)H a2l msgszmgn @9@@3moxm, 2H),

7§E%épﬁjdnyllw(g|%pe%: 2- yl) di nmet hyl am ne (3 3 ny,

0. 0084 nunol) were added to dry 10 tol uene (10 niL
EQ% fédl Wi th argon) and stirred for 15 m nutes under
Pot assiumtert-butoxide (197 my,. 1.75 trunol),
Nﬂszéhlhm-('i finogo-34t-dihy diroy HH dieqyingiinp-yhe6-methylphenyl]-3,3-

d@%ﬁgmﬁ%ﬂ salt (134 ng, 0.67 nunol) fe\nd

rorno- 2, 6- dlnethyphenyl)-s 3-

di. me$tep | s N-fhBme-2cchim . .3 -@pped -

added and the reaction n1xture was stlrred at 800

over ni ght. The reactlgn m xt ure mas then cooled to
0

room tenperature, filtered through a
pad of silica gel, and r ;ll\ll/%dfromtolueneto
afford the title corrpound as {2"1 solid. 11-1 NWR
(DI\/BO d6, 400 MHz) s, 9H), 2.10 (s, 6H), 2.14
- 3pDimethylbptanpy] @lwde A7 &, 3:5481( 35 mmelpangriethylamine
(2353§,2§ S’ml{.-}’ Hs, mﬁlu{ﬁ @&5 add2849 a s6ufién 654—%@-2@:!17&0(6%3&13&-

m
( 25 mmol) in acetcSmtnle E')O mL) The reaction mixture was stirred at

room temperature for 4 hours. Water was added 1o the mixture and the premp_ltate formed

collected to give the tithie compound as a powder (7.46 g, 100% yield).

Step B: N-[2-Chloro-4-(7-fluoro-3.4-dihydro-/ H-isoquinelin-2-

methvlphenyl]-3 3-dimethvibutanamide:

Bis(dibénzylidineacetone}paﬁadium {2 mg, 6.0035mmol) and (2'—dicyt‘;lohexyl
phosphanyl-biphenyl-2-yl)—dimethylamine (3.3 mg, 0.0084 mmol) were added to dry
toluene (10 mL purged with argon) and stirred for 15 minutes under argon. Potassium

tert-butoxide (197 mg, 1.75 mmol), 7-fluoro-1,2,3 4-tetrahydroisoquinoline
hydrochloride salt {121 mg, 0.65 mmol) and N-(4-bromo-2-chloro-6-methyphenyl}-3,3-
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Exanpl e 25

N-12,6-Di nethyl-4-(7-trifluaronethyl-3,4-di hydro-Mis

equi nol i n- 2- A-phenyl ]-3,3- dinettyl butanam de 25
w(St0en24898 PCT/US2007/018571

N- (4- Brono- 2. 6- di net hyl - phenv1l) - 3. 3-di net hyl but anam d

e: WD 2008/ 024398PCT/ US2007/ 018571

3, 3-Di net hyl but anoyl chloride (3.37 g, 3.5 nL, 25

nunol) and triethylamne (2_53 g, 3.5 nL, 25 mmol)

were added to a solution of :

4- br ono- 2, 6- dirnethyl phenyl am ne (5.0 g, 25 mml) in
dlm%t% {t L l(ieégg(g) 6311;!:]1? LeaCttilon%{qjecylt 54 fhe i ctlon mixture was

enpera Fefor ours. was

stioreld| ed9{t ?52 oveenightx The eeactiondmixiegre prag chapi doalted 1¢ h:wm femmmmre

copBgRRl] SlRHALA R 1hIaPal bl Y PBH o B YBRHanol 5%6)
tohﬁﬁ:dehﬂlﬂebmpemd(aiatsahdl uor onet hyI 3, 4- di hydr o-

phenvq%‘%@@fl"sd Wﬁ)ﬁbu({gﬁa%ﬂde 14 (5,3H), 2.18 (s, 2H), 2.88 (1, J =

5. a Hz AHehI9 dFr@étHet 2k el 2 6156 (6,390, 6 (5, 0FBF1.0 (m, 18D,
phEXYI
angﬁ"ﬁ{?ﬂ W& y’i) di met hyl ami ne (800 ng, 2.0

nunol) were-added to dry toluene (150 niL purged with
E%rn%g gand stirred for 15 minutes under argon.
: csiumten- 15 butcodde (4.75 g, 42.3 nunol), .
N-Wﬂh‘dﬂﬁtﬁbnm%(ﬁ—mfﬁmcomm-ﬁaﬂmrtr-wqmth»me%ﬂ)-

i SE OBttt 0, 03 755

di met hyl - but anam de (5 g, 16.8 nano were then added
and sttE?

overni gﬁt. - '
room tenperature, filtered through silica gel, and
recrystallized fromtgluene Jow afford the title
conmpound as 20 a solid. P4, 8b9%) . NVR

(DVS0- 4, 400. MHz) 8 1.06 ) .11 (s; 6H), 2.18
(s, 2H), 2.89 (t, J= 4 Hz} 2M, 334 (t, J= 4 Hz, 2H),
4.44 i-ﬁhmgﬂ#}l’bu@n&?l L?‘_goud% %ﬁ)ﬂ Z3 40n( Bs n']moﬁ ahﬁ me&})gﬂamme

7.51
(2.53g, 3. mL 25 mmol) were added to a SO, utlon o 4-Br0m0-2-c oro-6-methyl-

phenylamine (5.0 g, 25 mmof) in acetonitrile {30 mL). The reaction mixture was stirred at

room temperature for 4 hours. Water was added to the mixture and the precipitate formed
collected to give the title compound as a powder (7.46 g, 100% yield).

Step B: N-[2-Chloro-6-methyl-4-

6-trifluoromethyl-3.4-dihydro-I H-isoquinolin-

2—v1)—nhenvll_¥3,3-dimethv1butanamide:
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WD 2008/ 024398PCT1TJS20071018571 Exanpl e 26

N44- (3, 4- D hydro- Mi soqui nol i n-2-y1)-2-nmet hoxy-6-nmeth —

yl - phenyl11- 3, 3- di net hyl but anam de 5Step A
wododsroam®s 2- met hoxy- 6- net hyl - ani | i ne: PCIIAUAHN7/018571

I ce-wat er cool ed sol ution of

2- met hoxy-6-nethylaniline (10 g, 72.9 mmol) in 30

ttiL of nethanol and 10 nlL of acetic acid was added

dropwi se bromne (3.75 nL, 10 72.9 mmol ). The

reaction m xture was allowed to stand for overnight.

The sol vent was renoved under reduced pressure and

t he Ldue

ext PR R RS RSRE o3he Wpoehli 5 (s cloneryi
phssﬂhhmylénlﬁwdyleﬂf-abahaleﬁddﬂrmnd 3hmgs0- ﬁﬁs‘mnml)rw jaddied to dry

Ly gﬁv 2 p z)\gg a_g%}, é\%ﬁd %ﬁ&!@fg} % 11115151‘?& t{nﬁgt‘ ﬁg&? PAthSsium

) ter(tabuﬁpcuiwt(l QZ mg,t h@i el bt hy]uowmﬂg@l ,2;3 g—lmflw}qoqmnolme

| m -
i FORGE 5 16 0 o8 ek N (¢ brgmp 2 gicro G metyphyya.
dmmiymatanmnde (30 Gmen@ 63 mxﬁolgwcrpahmﬁdbsi apdhthgwpartips (xture was

=i B, T et PR ARSHeRTe o e
contentraterhand pyrafiet by tin Myer atpmphﬁ @tqm@vma@aaq methagol 5%)
toQﬁ£¥ﬁh€8§é§m§$rﬁﬁgghkﬁﬂﬁerature than the reactlon

di chl or onret hane and wa

"HIWMR (BM80-dndPME) 56\/%&(56\%&@#8@53%&2}#6%} étoe(t J=5.25
1A OV 8 A0) atsedlisl Opsgly, ! SZIngr(srﬁﬂUGQSI(erﬁ:js'ﬂﬁgn 5 7.5 (m,

réesrdue was 25 purifie y Silica dgel colum
2HeR 4B BEHMe, 0-40% 40 min) to give a white SO|Id
(2.8 g, 89%. WD 2008/ 024398PCT/ US2007/ 018571

Step. C '
Exgemple 13" 4- Di hydr o-/ Hi soqui nol i n-2-y1) - 2- nethoxy 6- me

L enyi]-3.

N ECBSING tofo 3 AU MRS )¢ SR hong-3.3-
dimethyfibwgapamide/e 5 tube, then

(4- br ono- 2- net hoxy- 6- et hyl - phenyl ) - 3 3- dlnethyl but a

nam de (188ng, 0. 6nnDI) and ]

1, 2,Stem Ar d-(zBrotng

added, follomed by potaSS|un1tert butOX|de (101ng

O.9nuno|) bls(dlbenz¥l|denetﬂcetone)pallad|urn (17

ng, 0.03 nmol), and

2-di cycl ohexyphosphi no- 2 dLgﬁLﬁylan1no)b|phenyl

(24 ng, 0.06 mml). The r actmon tube was seal ed and

' eac?’t ??—%u}lenﬁurﬂ?bgtragmq\ég]onde %997 (g:, §9 Ean, 25 mmol) and triethylamine
(2.53g, 3.5 mL, 25 mmol} were added to a solution of 4-Bromo-2-chloro-6-methyl-

phenylamine (5.0 g, 25 mmol) in acetonitrile (30 mL). The reaction mixture was stirred at
room temperature for 4 hours. Water was added to the mixture and the precipitate formed

collected to give the title compound as a powder (7.46 g, 100% yield).

Step' N-[2-Chloro-4-(6-chloro-3 4-d1hvdr0-— H-:soqu1nolm—2-v1)—6-methvl-

phenyl]-3 3—d1methv1butanam1de
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10 hours. The reaction mxture was purified by silica
gel colum (1SCO, hexane/ Et 0Ac, 0- 40% 40 mn) to
gi ve pure conpound as a white solid. 'H NVR (DMSO d6,

woL0BNMEd®y: 3 8.64 (brs, 1H, exchangeabl e w tHRCTBZ)07/618571

7.20 (m 4H), 6.48 (s, 1H), 6.43 (s, 1H), 4.37{s,
2H), 3.73 (s, 311), 3.52 (t, J=6.0Hz, 2H), 2.92 (t,
J=6.0Hz, 2H), 2.13 (s, 2H), 2.08 (S, 3H), 1.04 (s,
911). Ms: 367 (M-1)- 15 Exanple 27

N-[2-Chl oro-4-(3,4-tlihydro-/Hisoquinolin-2-y1)-6-tr
i f1 uoronet hoxy-phenyl]-3, 3- di net hyl - but anam de
20Step. A cl )
N- ( 4- Br onp- 2- ehl oro rifl uoromet hoxy-phenyD- 3, 3-dim

et hyl - but anam de: U 9’&_@%52007/ 018571
thcﬁ<y-ani ine (2.9 g,

To a solution of

4-brono-2-chloro-6-trifluoro

10 mmol ) and triethyl am' ne (166 g, 15 mmol) in
anhygik@itensiaileacasmd) uhbQ 1%,)0.003S nikkslpandi2odieydehexyl

REA e ORI (DN AT

tolidfe QDIAL Birgk® nm.& dagmi) andétirFeAofor '!Eﬁ‘ﬂﬁi‘ted uifder argbd (Potdagium

m Xt u il ut ed i chl.or onet.hane
‘e’é'ﬂ’&t%éfg’rfég 7 e H7m5’ iachjff’lﬂ‘iol %f g&iﬁiﬁ?} E 88di um
hydedchfire @ﬂd(l@gaﬂgl’(ﬁﬁﬁdnhg, fi{ms&mtﬁd&kﬂd}dmdthyphenyl}% 3-

TS T e Y 5 i i ves

stitdel beos Ut bebrkigh® The r&360n miﬂ&tee#hs fBhen cooled to reom temperature,

%’gﬁ-agaleoro 4ﬁ§“’§ﬁ’é’ﬁ€if? dro /H—?% E?Jgh@mnaeet&gnemetﬁanol 5%)

m%fmshﬂe%ﬁﬁmﬂsmg;olxﬂ exanpl e 26: 111-NIVIR

o RO SOU Vs 59,7 A5 A SRR 5 - 525

HZ,DH), 3.5 (45 =56 H2HH), 3.5, 1), 635-(s,-161)0612 (s, A1) 7.22 (18, 8H), 9.1

( J60Hz 2H), 2.18 (s, 2H), 1.04 (s, 9H . Ms: 441
Exarrpl e 28
N-H-(3 4- Di hydro-/Hisoquinolin-2-yl)-2, 6-di net hoxy-p
hel%ﬁS 3, 3-di net hyl 20 but anam de Step A
ﬂ& 1. 3-di met hoxy- 2- ni tr o- benzene:
N-[2-Chloro-4—(6-ﬂuoro—3 4-d1hydro-1H-1soqumohn-Z-yl}-phenyl]-3,3-

-dlmethylbutanam:de

Step A: N-{4-Bromo-2-chloro-phenvi)-3.3-dimethyl-butanamide:

1T N
Cl

3,3-Dimethylbutanoy! chioride (717 mg, 0.74 mL, 5.32 mmol) was added to a

solution of 4-Bromo-2-chloro-phenylamine (1.0 g, 4.84 mmol) in acetonitrile (10 mL).
The reaction mixture was stirred at room temperature overnight. Water was added to the
mixture and the precipitate formed collected to give the title compound as a powder (1.04
g, 72% yield).
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1- Brono- 3, 5- di nethoxybenzene (10.9 g, 50 mml) was

di ssolved in 100 nL of acetic anhydride and cooled to
w2008/02439800! ed sol ution of 70% HNOB (6.4 nl, pdD0s2007/018571

tmmol ) in 20 inL of acetic anhydride was added

dropwi se and the resulting m xture was 5 stirred for

1 hour at O0C and for 3 hours at roomtenperature. The

reaction mxture was poured into ice-water with

strong stirring and the yellovi solid was filtered

and washed wth mater The solid as a mxture of two

i SO = 2

hexane

_pm@ndﬁgngnmhal 3- dlnethoxy 2-nitro- benzene as an
yell th ?ﬂdns]ﬂ;}}l\&gg.ﬁ)%&%m@ Whitkkrindl ifr e]iZm{:l% 4, step C.

10 2 3. 89
5- 13ronD 1..3-di net hoxv-2-amn no- benzene

5-Brono- 1, 3- di net poxy<2-Aj tro-benzene (2.6 g, 10
roma] ) was dissol ve qu 15 m s of nethanol and 40

nmL of water was add e, byn2. 5 g of Fe powder
and 2.5 g of ammoni um chi or| Thé nijxture was
heated to reflux at 80C for 2 ho@fs and~t he cool ed

reaction mxture was filteredCand washed with .
"HRMRIMSOT#e 460 MHD 61006, SNRRADTE H)URDR (t, Ve HE, 2H), 3.54

83 Sk 8o bl e BB e B8 B gm. i,

7.84(d,J= 8Hz,1H)917(s 1H).
N- (4-Broomo- 2, 6- di met hoxy- phenyl ) - 3, 3- dlnethyl but anam
ide: 0 84 WD 20081024398PCT1US20071018571 To

Exaiple 40i on of the crude

- bt t ho - 2-am ene. fro 0 and
S R e e R M
didieeﬁﬂlsiﬁﬂﬁﬁﬁwe (50 m.) was added dropvm se tert-butyl

acetyl Chloride (1.6 g, 12 nmmol) with stirring at
roomtenperature. The reaction m xture was stirred
for Stefy @l Ns(ABBromeNrh Hehul)-&.3-difefhyiligaraefidd:i on 5
m xture was.diluted wgth o|chloronethane washed with

water, dried over anhydr Ju<

3,3-Dimethy1butan0yl chloride (724 mg, 0.75 mL, 5.4 mmol) was added to a
solution of 4-Bromo-2-methyl-phenylamine (1.0 g, 5.4 mmol) in acetonitrile {10 mL).

The reaction mixture was stirred at room temperature overnight. Water was added to the
mixture and the prec;pttate formed collected to give the title compound as a powder (830
mg, 56% yield).

dimethylbutanamide:

~ The synthesis of this compound was performed as described in example 4, step C.
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sodi um sul fate, and evaporated to dryness under

. reduced pressure. The residue was purified by silica

gel colum (1SCO hexane/ Et 0Ac, 0-40% 40 min) to
wEtesgeaszwhi te solid (3.0 g, 91% 1H NVR ( DMEC¥6s2007/018571

400MHz) : 88.69 (Ins, 1H, exchangeable with 1)20),

6.87 (s, 2M 3.73 (s, 6H), 2.11 (s, 2H), 1.02 (s,

9H). 10 Step D

N-14- (3. 4- Di hydro-/ Hi*soqui noli n-2-v1l)-2, 6-di net hoxy-

pheny1] - 3, 3- di net hvl - but anami de: Tol uene (6 nl)

was degassed with nitrogen for 15 mn in a 10 niL of

m crowave 15 tubeg then N (4-brono-2, 6-di met hoxy

phenyl ) - 3, 3-di et hy - nm de (200 ng, 0.6 mmol)

and 1, 2, 3,4-tetrahy™  ne(96 ng, 0.72 nmol)

was added, foll owed by potas t ¢in- bistoxi de (101

ng, 0.9 nunol), bis(dibenzyli en¢{ acet one) pal | adi um

(17 mg; 0.03 nmmol ), and - -
'R NMR (oMSIER ) 100 Mﬂﬁ) oG4 (s\NOH), & We(lsh?gﬂ)aﬂilﬁ 6. BEpHGOL (t, J= 8

u Zpr S0 9% 9Bk, 43¢ L SERI48Fud 195 MRSl i, 70
(801 7-09 (diVxt 81 He, 1idk 73Um, flED8.8Y (silHh.ca gel' col um

(1SCO, hexane/ Et0Ac, 0- 40% 40 mn) to give pure
conpound as a Wite solid. 1H NVR (DMSO-4, 400MHz): 8

" Egaple@0rs, 1H, exchangeable with 1)20), 7.20 (m 4H),

N30 forcdt o ol ?%%Smf@%ﬁm%ﬂﬂ’f%&a’“-ﬁ-

dime@lRylbutangpiide MS: 383 (M+l). 25 WO
2008/ 024398PCT/ US2007/ 018571 Exanpl e 28
N—[26D|metbyl 4(6tr|fluoromsthyl 34_d|b dro I\/Hs

oqui ¥iep i 19(4B ordnethyhi

5Step A

N44- Br ono- 2. 6- d| met hyl - phenyl) - 3. 3-di net hyl - but yram d.
e Br . - . 3,3-dine? an | hioride (3.37 g,
3.5 nm, 25 mol) and tri a 2530, 3.5 n, 25

rrunol) were added to a s Iut}I{on of
4- Br ono- 2, 6- di net hyl phenyFirine (5.0 g, 25 imol) in

acet pmmﬁieh@u(umommmidasn Pafd DS ol 4 SHrEholP®as added to a

' t|rr t 1019 mte erature for 4 hours
sclgtifenp A-EhEY e (10 BrblS el acetonitrile
(10GhLE trhe Eba&@rﬁ'nibﬂmbh&stshfr&dﬂ alooMQtPeraturoREVNBIA Water was

7.46 .100%
s 5 9 s . e plscipite e TR RURPd 1 vy gompound as a
powde0 (Dt gpT9% yid)nphenv1l- 3. 3-di net hyl - but art ani de:
15 Bi s(di benzyl i di neacet one) pal | adi um (390
ng, 0.68 nm) and (2'- -
di cySiep mewr‘praasm_banm-mem@gﬂdhmmmyj nikghyl-

A bl © 20

The synthesis of this compound was performed as described in example 4, step C..
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to thy toluene (150 nL purged with argon) and stirred
for 15 m nutes under argon. 20 Potassium
t en- but oxi de. (4. 75 ngy, 42.3 nmol),

wb2008/044bagor onet hy1- 1, 2, 3, 4-t et rahydro- i soquUPODUSG7/018571
hydrochl oride salt (4.82 g, 20.3 nmol) and
N- (4- Brono- 2, 6- di net hyl pheny1l) - 3, 3- di net hyl - but yram d
e (5 g, 16.8 =inp were then added and the reaction
m xture was stirred at 80C over night. The reaction
m xture was then cooled to roomtenperature and
recrystallized fromtoluene to afford the title
conpound as a solgd. (5.85 25 g, 79%. WO
2008/ 024398PC1/ uszb@ggan 11-1 NMR (DVBO-d6 500
MHz) 8 1.03 (s, 9H)=2~9N 1) 2 15 (s, 211),
2.98 (t, J=5.0 Hz, 2H), 3. Hz, 211),
4.40 (s, 210,631 (s, 210, 7. (@, .0, 1H), 7.52
(m 211), 8.87 (s, 1H). 5StepCk;

'}is\ig R ﬁ% % %hxq% RS 51 dof LR IR ERY |k, ffyﬂ"@ydrsoﬁé'ilh 3.59

(4, phred Vil 28), 3-43i (st 7-0t(, 3Bt ahibém,3¢1), F3O0m, 1H), 9.IR(salH). .
sol uti on of

~ 'N-[2, 6-Di met hy1-4-('6-tri fl uororet hyl - 3, 4-di hydro-1Hi s

'Emlnéili n-2-y1)-phenyl] -3, 3-di net hyl - but yrani de (200

t R
N o el DR A By 55
dlmﬂntlbmnnm)\dmre was stirred at reflux for 2h. The -
m xture was then cooled to roomtenperature and

concent rat e. Purl f| catl on by prtclelpar ative thin layer

Step Ac h{4 g pre- b1 batanamidesr ded t he
desi r ed conpound as'a sol id. 114 NWVR ( DMSO- d5,
400 MHz) 8 1.12 (s, 9 , 2.11 (s, 6|—|) 2.73 (s, 211),
3.0 (t, J = 5.0 15 HP 3. 087 ( J:4.0Hz, 2H) ,
4.46 (s, 2H), 6.75 (s, 7. J = 8.0, 111), -
7.56 (m 2H), 10.7 (s, Bkanpl e 29

12, 6- Di net hyl- 4-( 6- trlflu ‘romsthyl 3,4-di hydro-111-is
oquiRndiDimeyipilanpyiehidrd2q7 b’ﬂm&a&ﬂ¢ 1 I5d§26‘hiil§bl) vesiadded to a

ot R e B D AL SRR o

Thei reasitipn wais tueeiwedstined at mﬂuutmmwalﬁrewetzfght Water was added to the

m%(%‘ﬁh%%%%vwm%e reac %"JV 1'on Thkiue co%iﬂ:%& o powder (1.04

g, 72% yield).

henvl]-3.3-dimethylbutanamide:

Bis(dibeniy] idineacetone)palladiirm (2 mg, 0.0035mmol) and (2'-dicyclohexyl
phosphanyl-biphenyl-2-yl)-dimethylamine (3.3 mg, 0.0084 mmol) were added to dry -
toluene (10 mL purged with argon)-and stirred for 15 minutes under argon. Potassium

75 '
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*ateE ol SHTSP Mis

WD 2008/ 024398PCT/ US2007/ 018571 m xture was stirred

at reflux for 16 hours. Water was added to the

m xture and the precipitate forned collected to give
wd faes/dzidoke conpound as a powder (1329, 97% ypeEr/d32007/018571

Step B:

116-Di net hy1-446-trifl uoronet hvl - 3, 4-di hvdr o- 1 H i soon

inolin-2-vl)- 5 phen_yll-carbamc acid ethyl ester:

Bi s(di benzyl i di neacet one) pal | adium (17 ng, 0.03

mnol) and (2'-

di cycl ohexyl phosphanyl - bi pheny1-2-y1)-di net hyl am ne

b3 RefaT B RS @ted 10,49 6 ¥ LI USHE Lo inctine

hydrsthloride g41n(1 5Rahg 056 umimiotraind M(@Bﬂoﬁ@-ﬁ-ﬂ:ﬂﬁm‘}@,ﬁ -1. 48

gy Totanaisin 209 ey 056 3moh seredionadied gt g pictign mixture was
stified GDINO6veiigigha The f&iﬁoﬂ@;xtﬁke%s nheandoplednol room temperature,

b Y DA SRS BBt et 2

tolaffont the titletathpéundmrs: selids red at 80C overni ght. The

‘o SRE LS WM s oAt B8 8 TR8 T g p g 358

(t, 0= P Hep2i § Biasy(s] 2H)) 6198yad, Johs RHe,0dTAP.08 (4, DG B0, 7.35

qi. v, n S
o S et e TR T TBSHED) 73638, . o4t U,
(s, 6H), 3. 0 (t, J= 6.4 Hz, 2H), 3.52 (t, J 6.3 Hz,
E2a|;|u):pl %08 J=13.6, 8.3 Hz, 2H), 4.42 (s, 2H) 6.73
5 746(d J=7.4, 1H), 7.54 (m 2H), 8.32 (s,
N-1 ~FRibrBid-athiyclxb-IRE ohinolin-2-yl)-2-trififongpoeths phényl]-3,3-
\%v%“ entL n fornula were evaluated for activity
|, r%g § um channel's in a cell-based Ro+ effl ux
assay This cellul ar bioassay is bel i eved to 25 .
fal thlph ot e i SroMeAY LRI 3URRLNIEh ;6
active conpounds of this invention have EC50s i-n the
si ngl e-di git nMrangeg.Whigh represents a 40- to
400-fol d i nprovenent ovtm. Addi tionally,
~antiseizure activity in WA | uated in a nouse
maxi mal el ectroshock WO 20084 024398PCT/ USZOO?/ 018571
sei zure (MES) nodel, and neurotoxicities wer

det ebriDi@gthy’ v} Slesidsd O hE me B4 Ml e wst%)rwas added to a

soluiiofiof BEStbmidUA & fuddbth bR (S pheayRulihe i 1Ly, B, Td minol)as tacetonitrile
PC-12 cells were grown at 37C and 5% CO2 in DVEM F12

(Redufhg mﬂm&@emﬁma@awﬂw% werfﬁght Water was

adied {0 188 niduie dmiltBe pRYpith@Fbendd Qlediy td #i0gMk tidte compound as a
Car | sbad, CA), (i)uppl emented with 10 % horse serum 5 .

erum 2 nM gl utam ne, 100 U nal
penicillin, and 100 U ni streptorrym n. They were

pl atset hnND 41- 7-Fiuoro-3.4-dihydro-7 H-isoquinolin-2-y1)}-2-trifluoromethyl-
phenyl]-3,3-dimethylbutanamide:
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10 lysine-coated 96-well cell culture mcroplates at
a density of 40,000 cells/well and differentiated
with 100 ng/ml NGF-7s for 2-5 days. For the assay,

wd vesemghsum was aspirated, and the cells werecmasdhed1ss71
once with 0.2 m in wash buffer (25 ni M HEPES, pH
7.4, 150 mM NaCl, 1 nM MyCl2, 0.8 nM NaH2PO4, 2 nM
CaCl2). The cells were then loaded with 0.2 m Rb+
| oadi ng buffer (wash buffer plus 5.4 rnlVI RbCl2, 5
mM 15 gl ucose) and incubated at 37C for 2 h. Attached
cells were quickly washed three tines with buffer
(same as Rb+ | oadin er, but containing 5.4 nmM
KC instead of RbCl nove extracellular Rb+. -
Irmediatelyfollo 0.8 nm; of -
depol ari zation buffer (ml@(eﬂ@l{ﬁ m VI KCl1)
with or w thout conmpounds was adﬁed to the cells to
activate efflux of potassi um%©n channels. After.
I NCUBig(ditRAzy1inchBetom aaradmpm g, 0.608R1)V 4Rl (2LH§@yclohexyl

super natant was_care renpved _and col | ected

phegihaaylpiphenyl;g, é@*weﬁwéa%a (33 B1e 808 pimgl) werejaddedsto dry
tot&@ﬁé ﬁlo rhd pixged wlﬂxa&g&i) ahdlétfrfid Bt US nfinvtePanbied 4:96n. Potassium

and the cell lX‘sat es were al so coll ecte | f

tereaumqeéa THgpl 2 R0l TrBPororhe diatel Ry drpispapInaiing o
hydRsehlopidk 841t @20 ¥n@ s rﬁmai;s:ﬁﬂ N(@&o&&e@hmﬁﬁ&ﬁbthﬁﬁe@-

beI Oi@%@n heﬂédﬁ@é ﬁgg ‘ﬁiﬁ% P%a d%tg?ﬁg}%en c%to{!\r/nelxturewas

sti¢ed Y0 T@Lﬂr@ﬁ@h@ fl‘thshchdh xhhﬁm‘éli% ikl dbled th Rivhs teperature,

andthec wer e, g ifie usj
coRHEe R SR PSP P SR ) 106%) t0
afford fhtRleBompeohd #Ca solifancouver, - B. C.) under

| WW@@MW%&@@%?@M@ 2 SRIBES %0, 3.0

(t,10+ 8 HRf 2HE M.40] (81 235), Y0 (81, 1 H,i 7028 (@h,tIH)a9. 1 8GLE). voI ume
of Rb+ sanple analysis buffer and injection into an
air- 30 acetylene flanme. The anount of Rb+ in the

Exangle23was neasured by absor ption at 780 urn using a

3,%—@%%%&-%}-&9;‘3? & %h v OTHG ?g ﬁdENEru-IH-moqumohn-

z.m@&eﬂamaﬁﬁﬁﬁaaszoow 018571 coverl ng the range 0-5
ng/L Rb in sanple analysis buffer was generated with
each set of plates. The percent Rb+ efflux (F) was
def i Stepl Ab W-F2-BrdniRip2grifluorb IbMiafififide:
o/o. where the Fe is the efflux in the presence of
conmpound in depol arlzatlon buffer, Fb is the 5 efflux

. in basal buffer, and eoeff ux in
depol ari zati on buffer % ilis t efflux in_the
presence .of conpound in @ po riZatron buffer. The

efflux (F) and conpound cBftentration rel ationship

was A.8hheylblbRl CHlGid @17 HES0 48 ahy % Wﬁme&to a

concentration for 50% of naxi nal flux.

sojutieg [of 4-Brpmoshtiifiposemethiyl H?@ﬂx)mmﬁaﬂl %é‘ckﬁrfamwdﬂ acetonitrile
(1 SRIBUTR: 1 @Ikl Gk Stid QKAGhoM tdfipdritulEvelRght. Water was

added to the mixture and the precipitate formed collected to give the title compound as a
powder (1.1 g, 79% vyield).
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The MES testing protocol is based on procedures
established at the National Institute of Neurol ogica
Di sorders and Stroke in conjunction with the

woAmbs/@asygul sant Screeni ng Program (ASP) at t#er/US2007/018571

Uni versity of Utah (Wite, U S, Wodhead, 15 WI cox,
K.S., Stables, J.P., Kupferberg, HJ and Wlf, HH
2002. "General Principles: Discovery and Preclinica
Devel opnent of Antiepileptic Drugs, "in Antiepileptic
Drugs, 5th Edition, R'H Levy, al.; RH Mattson,

B.S. Meldrum and E. Perucca. Phil adel phia,

L A e P

. phes janag u-Hvrty of any conpounds t hat

have been 20 shomn active in PC 12 cellul ar based Rb

ef fl ux assay. Adult nmale CF-1 al bino mce

(18-25 g, Charles Rr a-oratorles) are exclusively
,

used for in- hous ounds. Ml e
Spr ague- Dawl ey a bt no rats ( gﬁaﬁgﬁgrles Ri ver
Laboratories) are also used t onvul sant

conmpounds. Variability of teskxguﬁcones is reduced by

usi ﬁ F@H}ﬂ”@! SF of t?‘gag‘i é‘ﬂﬁg’ &%swfj%-mcyciohexﬂ

phbg;amﬁyltblﬁnshyan-ﬂ)emteﬁg&me 5.3 eng, nmoe«ﬁmulmateaﬂdem dry

it T ew bS] “amRind st et AR LE Pl PR Fofpssim

te;blbﬁﬁﬁld‘di(ll P'BﬁigL DJ15 aifé ), 7-id fiuogorivetiayli ,Ex,ﬂlftaﬁhydﬁ)ﬂoqmnolme

N R R R

dlgﬁth@lﬂutdﬁﬁﬁlde (YD 2306/50 2}4‘3&8 REdd th&y aiéd @d thé reaction mikinre was

surg8 AL Ty ThE Ry PR S ool TR Ul Bpersure,

colvbémirdted ¥ind podfiéd/ by Do lag e rﬂironﬁﬁlﬁgraphy (itidorometigae d D% to

ofra R hpmeim ARG 10 Tost 1 ube. i n ‘several

: I-ﬂNDﬁS(IMﬁSﬁHL;hWO MEHZ) @l b@(st SH); 2d&t(s, 26)pRo1 ¢, ArB Ha 2H), 3.62

g Fntithg SRR ARt PRy T AR 2 o e

leéﬁeaseﬁnQHSbelﬂbnal concentration desired. The

" suspension is then sonicated using a Branson
soni.cator nodel 3510 in a water bath at room

Exanple2dt ure for 15 minutes. Conpound suspensi ons ar e

N6 My it Dl MR- OG- Bkl PRERARS 5
dipwtipd botmaprdenal | vol unes and then this-solution is

added to the 05% 10 nmet hyl cellul ose solution, in
order to create nore even and Iess aggregated

is 3. 75@6 an anount mnth no apparent toxrcrty or

neuroprotective effects jn our usual rotarod and MES
tests. Methyl celltdose/ npoung suspensi ons -are
identically prepared for i enﬂtgg(%ally (i.p.) to
mce or orally (p.o.) to rat doﬁing 15Initially the
animals are weighed with an el ectronic scale and then

nar k%&DWalmwmwwéﬂ& dranhelapmobpngd fricthdamine
(2GBEPNY L 28 38881 R e addedfo B'sokuBbSoPd-BrélRG26%-Hintdh i e
conmpound ‘suspension at 0.01 nL/g of body merght The
typical injection volune rang® is between 180-250 pl
for mce. Conpounds are dosed by i.p. to mce using
a25 or 22 gauge needl e, depending on the viscosity of
the suspension. Rats are p.o. 20 dosed using a
flexible feeding tube, typically starting at a
conpound dose of 5 ny/kg. A Rodent
El ect roconvul sive Stimul ator (Mdel 200,
Hami t - Dar vi n- Freesh, Snow Canyon dinic, lvins, UT)
is used fca MES testing. A 60-Hz aIternatlng current
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WD 2008/ 024398PCT/ US2007/ 018571 approxi mately 30-55
MA_(mce) or '90-160 mA (rats) dependi ng on i npedance
in the animal and quality of the current delivery
wo(20e8/02¢981r ect pl acenment of the el ectrodes orPGuEs2007/018571
cornea). Seizures will be successfully induced in
control animls throughout this current range. Tonic
extension is considered abolished if the hind |inbs
fail to beconme fully 5 extended at 1800 with the
plane of the body. Lack of tonic extension suggests
that the test conpound has prevented the spread of .
REVEHES 'o)sﬁc Bakdfol gmmltﬁ%almﬁ ) ?ﬁyﬁmﬂntrns HQQ was stirred at
ecess In mc he rats are 'pre-screened
mgeu temperatureifor ﬂuheanpraéquadm tnghft nxtyEgnd mrprgﬁa?l‘é\te formed
P%&% t A .
q%%%%ggg ngg 0 cggl 0% has been -de épgﬁﬁgg ‘ur the
rat seizure induction potential. Rats that fail 10 to
develop g, o8- £t

|n|t|aIIy perforu@d .
ti me points, typical isi ng a S|ngle 5 or 25. ng/ kg
dose. The det erm ned T O~ 168 etﬁect i1s used for
further titration of a conpol 3 (ED50, the
dose of a drug that protects 50% anlnals from
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TABLE 1 ACTI VI TIES OF EXEMPLARY COVPOUNDS Legend: A:
ECso <1 nM B ---- 1 nM< EC50 < 10 nM C. 10 nM
<EC50 < 50 nM D: 50 nM<EC50 < 500 nM a: 0.12< ED50

wdongokibes 1.2 < EDS0 < 12 T: 12 < ED50 COVPSCINDsIobumes71

ED50 (ng/kg) Rat ED5. (ng/kg) ACTIVITY EC50 * 1101
CF3

ey

7 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-dimcthyl—phcnylanﬁnc 5.0
g, 25 mmol) in acetonitrile (30 mL). The reaction mixture was stirred at room
temperature for 4 hours. Water was added to the mixture, and the precipitate that formed
was collected to give the title compound as a powder (7.46 g, 100% yield).

Step B: N:[2.6-Dimethyl-4-(7-trifluoromethyl-3.4-dibydro- H-isoguinolin-2-yl)-

| phenyl]-3.3-dimethyl-butanamide:

Bis{dibenzylidinecacetone)paltadium (390 iﬁg, 0.68 mmol) and (2'-dicyclohexyi
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, 71.6.8 mmol) were then added and the reaction mixture was
stirred at 80 °C overnight. The reaction mixture was theﬁ cooled to room temperature,
filtered through silica gel, and recrystallized from toluene to afford the title compound as
a solid. (5.94 g, 85%). - . ‘

"H NMR (DMSO-ds, 400 MHz) 3 1.06 (s, 9H), 2.11 (s, 6H), 2.18 (s, 2H), 2.89 (t, /= 4
Hz, 2H), 3.54 (t, J= 4 Hz, 2H), 4.44 (s, 2H), 6.73 (s, 2H), 7.40 (d, J = 8 Hz, 1H), 7.51 (d,
J=8 Hz, 1H), 7.62 (s, 1H), 8.87 (s, 1H). . ' ‘ '
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Example 26

. N-[4-(3,4-Dihydre-7 H-isoguinelin-2-y)-2-methoxy-6-methyl-phenyl]-3,3-dimethyl-

butanamide

Step A: 4-bromo-2-methoxy-6-methyl-aniline:

Br_~_
_ O

“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,
72.9mmol). The reactibn 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%).

Step B: (4-Bromo-2-methoxy-6-methyl-phenyl)-3 3-dimethy! butanamide:

- Br '
o .
o\

To a solution of 4—bromo—2-methox§-6-methyl-ani[ine (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 min) to give a white solid
(2.8 g, 89%). '
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3.3-dimethyl-butanamide;

Toluene (6ml) was degassed with nitrogen for 15 min in a 10 mL of niicrowave
tube, then {(4-bromo-2-methoxy-6-methyl-phenyl)-3,3-dimethyl-butanamide (1 SSmg, -

" 0.6mmol) and 1,2,3 4-tetrabydroisoquinoline (96 mg; 0.72 mmiol) was added, followed

by potassium tert-butoxide (101mg, 0.9mmol), bis(dibenzylidene acetone)palladium (17
mg, 0.03 -mmol), and 2-dicyclohcxyphosphino—2—(N,N—dimcthy]amiilo)biphenyl (24 mg,
0.06 mmol). The réaction fube was sealed and reacted in microwave at 100 °C for 2-
hours. The reaction mixture was purified by silica gel colurnn’ (ISCO, hexanefEtOAc; 0-
40%, 40 min) to givé pure compbund as a white solid. ) ‘ '
'H-NMR (DMSO-d, 400MHz): & 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 (1, J=6.0Hz, 2H), 2.92 (t,

. J=6.0Hz, 2H), 2.13 (s, 2H), 2.08 (S, 3H), 1.04 (s, 9H). MS: 367 (M+1).

Exampie 27 ' )
N-{2-Chloro-4-(3,4-dihydro-1 H-isoquinclin-2-yl)-6-triflncromethoxy-phenyt]-3,3-
dimethyl-butanamide -

Step A: N-(4-Bromo-2-chloro-6-trifluoromethoxy-phenyl)-3,3-dimethyl- -

butanamide:
Br. Cl
T
NJ\/Q
H

O.
CF3
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To a solution of 4-bromo-2-chloro-6-trifiuoromethoxy-aniline (2.9 g, 10 mmol)
and triethylaminé (1.5 g, 15 mmol) in anhydrous dichloromethane (50 mL) was added
dropwise fert-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 dichlprofneﬂlane 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%, 40I.min) to give a white
solid (3.6 g, 93%). : ’

‘Step B: N-[2-Chloro-4-(3 4-dihydro-7H-isoquinolin-2-yl)-6-trifluoromethoxy-
phenyl]-3.3-dimethylbutanamide:

. , 0
ﬁ’"\/l<
' O‘CFS '

Synthesized according to example 26: 'H-NMR (DMSO-d;, 400MHz): § 9.28
(brs, 1H, exchangeable with D»0), 7.20 (m, 4H), 7.10 (s, 1H), 6.89 (s, 1H), 4.45 (s, 2H),
3.57 (t, J=6.0Hz, 2H), 2.92 (t, J=6.0Hz, 2H), 2.18 (s, 2H), 1.04 (s, 9H). MS: 441 (M+1).

Example 28 o
N—[4-(3,4-Dihydm—IH-isoquinoﬁn-Z—yl)-z,@dihletﬁoxy-phenyl]-3,3-dimethyl-

butanamide

Step A:_5-Bromo-1.3-dimethoxy-2-nitro-benzene:

&3
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Br: 0\'
oL
1-Bromo-3,5-dimethoxybenzene {10.9 g, 50 mmol} was &issolved in 100 mL. of
acetic anhydride and cooled to G .°C. A cooled solution of 70% HNO; (6.4 mL, 100
‘mmol) in 20 mL of acetic anhydride was added dropwise and thé 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 stu‘rmg 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 S-bromo-1,3-
dimethoxy-2-nitro-benzene as an yellow solid. "H-NMR (DMSO-ds, 400MHz): 8 7.17 (s,
2H), 3.89 (s, 6H). '

- Step B: 5-Bromo-1,3-dimethoxy-2-amino-benzene:

'5-Bromo-1,3-dimethoxy-2-nitro-benzene (2.6 g, 10 mmol) was dissolved in 200
mL. of methanol and 40 mL of water was added, followed by 2.5 g of Fe powder and 2.5
g of ammonium chloridé. The mixture was heated to reflux at 80 °C for 2 hours and the
cooled reaction mixture was filtered and washed with methanol. The filtrate was
evaporated under reduce pressure to give the crude product, which was used for next step

without further purification.

Step C: N-(4-Bromo-2,6-dimethoxy-phenyl)-3.3-dimethyl-butanamide:
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To a solution of the crude 5-bromo-1,3-dimethoxy-2-amino-benzene from above

and friethylamine (1.5 g, 15 mmo)) in anhydrous dichloromethane (50 mL) was added

- dropwise tert-butyl acetyl chioride (1.6 g, 12 mmol) with stirring at room temperature.

" The reaction mixture 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-ds, 400MHz): 5 8.69 (brs, 1H, exchangeable with D;0),
6.87 (s, 2H), 3.73 (s, 6H), 2.11 (s, 2H), 1.02 (s, 9H).

Step D: N-[4-(3.4-Dihydro-1H-i soquinolin-z-vl)—2.6—dimethoxv—nhenv1]—3 3.

‘OMe H :
N N .
e
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—feu-ahydroisoquinoline (96 mg, 0.72 mmol) was added, followed by
potassium fert-butoxide {101 mg, 0.9 mmol), bis(dibenzylidene acetone)palladium (17

dimethyl-butanamide:

mg, 0.03 mmol), and 2-dicyclohexyphosphino-2-(N,N-dimethylamino)biphényl (24 mg,

- (.06 mmol). The reaction tube was sealed and reacted in microwave at 100 °C for 2

hours. The reaction mixture was purified by silica gel column (ISCO, hexane/EtOAc, O-
40%, 40 min)to give pure compound as a white solid. 'H-NMR (DMSO-d;, 400MHz): 5
'8.36 (brs, 1H, exchangéable with D,0), 7.20 (m, 4Hj, 6.25 (s, 2H), 4.41 (s, 2H), 3.72 (s,
6H), 3.55 (t, J=6.0Hz, Z}i), 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 _
' N-[2,6-Dimethyi-4-(6-trifluoromethyl-3,4-dihydre-I H-isoquinolin-2-yI)-phenyl}-3,3-
dimethyl-thiobutanamide

5 Step A: N-(4-Bromo-2,6-dimethyl-phenyl}-3.3-dimethyl-bu ide:
RS
N .
H .

3,3-dimethylbutanoyl chloride (3.37 g, 3.5 mL, 25 mmol) and triethylamine
{2.53g 3.5ml, 25 fnmol) were added to a solution of 4-Bromo-2,6-dimethyl-
phenylamine (5.0 g, 25 mmol) in acetonitrile (30 mL). The reaction mixiure was stirred at
10  room temperature for 4 hours. Water was added to the mixture and the precipitate formed
collected to give the title compound as a powder (7.46 g, 100% yield). -

Step B: N-[2.6-Dimethyl-4-(6-trifluoromethyl-3 4—;iih dro-1H-isoguinolin-2-yl}-

phenyl]-3.3-dimethyl-butanamide:
15
F3

t @QJ\X L
Bis(dibénzylidineacetone)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'wiﬁl argon) and stirred for 15 minutes under argon.
20 Potassiumi tert-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~Bmmo-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 2 solid. (5.55
25 g, 79%). ‘ '
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" 'H NMR (DMSO-ds, 500 MHz) § 1.03 (s, 9H), 2.09 (s, 6H), 2.15 (s, 2H), 2.98 (t, /= 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, 1H), 7.52
(m, 2H), 8.87 (s, 1H).

Step C: N-[2.6-Dimethyl-4-(6-trifluoromethy}-3.4-dihydro-/ H-isoquinolin-2-yl)-
phenyl]-3.3-dimethyl-thicbutanamide:

FaC
Toa soluﬁon of N—[2,6-DimethylQ4-(6-triﬂudromethyl-3,4diﬁydr&1H-
isoquinolin-z-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.

"'H NMR (DMSO-dj, 400 MHz) 5 1.12 (s, 9H), 2.11 (s, 6H), 2.73 (s, 2H), 3.0 (t, J= 5.0
Hz, 2H), 3.57 (1, J = 4.0 Hz, 2H), 4.46 (s, 2H), 6.75 (s, 2H), 7.47 (d, J = 8.0, 1H), 7.56
(m, 2H), 10.7 (s, 1H). '

Example 29 | _ : o .
[2,6-‘1)imethyl-4-(6-triﬂuokometh3?]—3,4—:!ihydro—]H—isoquinolin—Z—yl}-phenyl]-
carbamic acid ethyl ester:

Step A: 4-Bromo-2.6-dimethyl-phenyl)-carbamic acid ethyl ester:

Br o
| qu\o/\

Ethyt chloroformate (0.55g, 0.48 mL, 5 mmol) was added to a solution of 4-

bromo-2,6-dimethyl-phenylamine (1.0 g, 5 mmol) in acetonitrile (20 mL). The reaction
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mixture was stirred at reflux for 16 hours. Water was added to the mixture and the
precipitate formed collected to give the title compound asa powder (1.32 g, 97% yield).

Step B: [2,6-Dimethyl-4-(6-trifluoromethyl

phenvl]-carbamic acid ethyl ester:
F3C- : : o |

Bis(dibenzylidineacetone)palladium (17 mg, 0.03 mmotl) 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-tetrahydro-
isoquinoline hydrochloride salt (1 76 mg, 0.74 mmol) and (4-Bromo-2,6-dimethyl-

_ phenyl)-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.

'H NMR (DMSO-ds, 400 MHz) § 1.23 (t,.J = 7.2 Hz, 3H), 2.12 (s, 6H), 3.0 (1, /= 6.4
Hz, 2H), 3.52 (t, /= 6.3 Hz, 2H), 4.08 (q, J = 13.6, 8.3 Hz, 2H), 4.42 (s, 2H) 6.73 (s, 2H),
7.46 (¢, J= 7.4, 1H), 7.54 (m, 2H), 8.32 (s, 1H). '

Biological Results -

Compounds of this invention formula were evaluated for activity toward

_ potassium channels in a cell-based Rb" efflux assay This cellular bioassay is believed to -

faithfully represent the M current channel activities identified with KCNQ2/3
heteromultimers. The most active compounds of this invention have ECsos in the single-
digit nM range, which represents a 40- to 400-fold improvement over retigabine. -

Additionally, antiseizure activity in vivo was evaluated in a monse maximal electroshock
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seizure (MES) model, and neurotoxicities were determined from a rotorod neurocognitive

motor impairment model.

Methods:
Rubidium Efflux Test
" 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 Inviu‘ogen
of Carlsbad, CA), supplemented with 10 % horse serum, 5 % fetal bovine serum, 2 mM
glutamnine, 100 U/mi 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;PQ,, 2 mM CaCl). The cells were
then loaded with 0.2 ml Rb" loading buffer (wash buffer plus 5.4 mM RbCly, 5mM
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 RbCl) to _
remove extraceliular Rb*. Immediately following the wash, 0.2 ml of depolarization
buffer (wash buffer plus 15 mM KCI} 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 ptus 0.1 % Triton X-100) and
the cell lysates were also collected. i3 collected samplesrwere 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* analysxs

The concentrations of Rb* in the supernatants (Rb*sup) and the cell lysates
(Rb"';,ys) were quantified using an ICR8000 flame atomic absorption spectrometer '
(Aurora Biomed Inc.,'Vancouyer,-B.C.) under conditions defined by the manufacturer.
Samples 0.05 ml in volume were processed automatically from microtiter plates by
dilution with an equal volume of Rb" sample analysis buffer and injection into an air-
acetylene flame. The amount of Rb* in the sample was measured by absorption at 780 nm

using a hollow cathode lamp as light source and a PMT detector. A calibration curve
89
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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%syp/ (Rb*sp + Rb’1,5)] X 100 %.
where the F is the efflux in the presence of compound in depolarization buffer, Fpisthe
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 ECsp 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

The MES testing protodol is based on procedures established at the National
Institute of Neurclogical 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., Kupfetberg, H.J and Wolf, H.H. 2002. "General Principles:
Discovery and Preclinical Development of Antiepileptic Drugs, ” in Antiepifeptic Drugs,
5% Edition, R.H. Levy, ed.; R.H. Mattson, B.S. Meldrum, and E. Perucca. Philadelphia,
Lippincott Williams & Wllkms ), The goal of the test rapid ;dlluﬁcatxon and _
characterization of the in vivo antloonyulsant activity of any compounds that have been
shown active in PC-12 cellular based Rb* efflux assay. |

Adult male CF-1 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 dare pennjﬁed to rest and recover from transit for at least 48 hr
prior to experimentation. Animals are used for AED testing only once. In 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.
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. In the experiments, testing compounds are prepared as suspensions in 0.5%
methyl cellulose (Sigma, Cat # M0512, Viscosity 4000 cP at 20°C) in watcr, rcgardiesé
of solubility. Dry powder compounds ai‘e: 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. Thé suspension is then sonicated using a Branson sonicator model
3510 in a water bath at room temperature for 15 minutes. Compound suspensmns are

further vortexed prior to animal dosing. In some of the cases, DMSO is used to initially

 solubilize oompounds in small volumes and then this solution is added to the 0.5%

methyl cellulose solution, in ordér 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 mta'apentoncally
(i.p.) to mice or orally (p.o.) to rat dosmg.

Initially the animals are welghed with an electronic scale and then marked. Data
. recording sheets are generated for each compound assessment. Mice or rats are dosed
with the compr._nir;d suspension at 0.01 mL/g of body weigi_)t. The typical injection
volume range is between 180-250 u! for mice. Compounds are dosed by i.p. to mice
using a25 or 22 gauge needle, depending on the viscosity of the susl;e'nsion- Rats are p.o.
dosed using a flexible feeding tube, typically starting at a compound dose of 5 mg/kg.

A Rodent Electroconvulsive Stimulator (Model 200, Hamit-Darvin-Freesh, Snow
Canyon Clinic, Ivins, UT) is used for MES tes';'ting. A 60-Hz altemating current (50 mA
for mice; 150 mA for rats) is delivered for 0.2 sec'ond'é ﬂnbugh comeal electrodes to the
mice. A drop' of 0.5% tetracaine (Sigma, Cat. # T-7508) solution is placed on the eye
prior to current delivery. The electrodes are subsequeﬁt}y placed gentlj( onto the eyes of
the animal and the electrical shock is initiated by triggering through a foot-pedal
activator. The animals are restrained by hand and gently released as the shock is
delivered and the seizure commences. Animals are monitored for hind limb tonic
extension as the end point for this test. Current delivery is recorded as a measure of

overall seizure-induction potential. Electrical current delivery can vary from
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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 successfuily induced in control animals throughout this current
range. Tonic extension is considered abolished if the hind limbs fail to become fuily
extended at 180° with the plane of the body. Lack of fonic extension suggests that the
test compound has prevented the spread of seizure discharge through neural tissue.
Although u:mccessary 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 92-1 Ob% has been determined for the rat seizure induction potential. Rats that fail
to develop toniclclbhic seizures during the pre-screening are not used for amg testing.
Fo; a coinpound testing, time-to-peak effect studies are initially performed using -
0.5, 1, 2, 4, 8 and 24 hr time peints, 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

. (EDsp, the dose of a drug that pmtects' 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 EDsp value for the test

. compound.

Rotarod Test , 7

Prior to MES testing, compound dosed mice are scrutinized for abnormal
neuroiogic statiis as defined by motor impairment on a slowly turning, (6 rpm) rotarod
appal"atus.(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 6f 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 (TDs, the dose of a drug that results in motor impairment in 50% of

animals) is determined.
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Open Field Test ) .
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 rais

exhibits two or more of these abnormal behaviors they are scored as toxic.
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substituents sel ected i ndependently from Cl1-C3 al kyl,
wdaboerms Ove, OEt, CN, and CF3. 10. The conpmorinstedio1ss7i
claim8, where Rl is F, CF3, d, CH3, CH2CH3, SCH3,
OCH3, 5 CH2OCH3, CH20CH2013, OCF3, phenyl, thienyl,
or H isH F d, or OCH3; R is H F, CH2CH3, or
CH3; 1(3 and Ra are, independently, H d, CH3, CF3,
OCH3, or OCF3; and R5 is Ca-Cs al kyl, (Cl12)aAr, or
(CH2) wWC5- C6 cycl oal kyl, where wis 1, 2, or.3. 11.
C_!he %o ound of claim 10, where Rl is.F, CF3, d,
SRSy C1120CH3, or H, 10 1(2 is H F, CH3, or

a: is H R3js H O . CH3, CF3 r OCF3. . ..
| R415'J):%I‘, eEcRUITes by pgans of Ao %bﬁplt%_%%@"aﬂapﬁ Scientific,
Sydney, Alnadtablyddysing Griph PAt Prian (GoiphPadSofobae Incl,ICA, USA).
vvhegoRB and R4 are both CH3 Orf,l?'%% .O(:HSl . a&%.RS 1S
Cs- &EongeriTation 1 Eespanse FIIVER Ware SORFFUSIec Ry Rigtune i 1nFrepE
stﬁd}@figmmﬂnﬁéxpfmmh@efo&iﬁg&% aRbndtidn 3f dhey @né&intiatork: During
CF3, . CH3

. ., CH2 SCH3, . OCH3, CH2 ) g .
PP P YR REFYIS SORPEAYTES O s drafy e g dosed,
thérestihg valtagaiahiell alR90ir8Vidnd puised toy-60 moV, -A@ 11 land 1ABmV for 5

n ' en L CH3 : ar.

s BRReNOKENID KEATOR AL KNS ortipmiiSoeclively, g Brot Y them
fitdab adill Pdlctiolrere w is 1, 2, or 3. 14. The conpound

20081 04338 PCH ORI T/ EABER PRl ARy A& & KO

where R1 is the initial response, R2 is the maximum response, C is the drug

-concentration and nH is the slope (Hill ooéfﬁcient) of the curve.

The efficacy of compounds of this invention in comparison with R.etigabinc (asa
positive control) was determined by reéording the steady current using the above voltagé
protocol for the channels in the presence of the ECy5 of the drugs. After steady channel
current was recorded in the presence of Reﬁgabine 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

pi'esence of the test compound at its ECys. The percent efficacy was then expressed as:
% efficacy = (C2/C1} X 100 %

where C2 is the recorded steady current in the presence of follow-on compound at its
ECjys and C1 is the recorded steady current in the presence of Retigabine at its ECys.
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where RI is F, CF3, d, CH3, CH2CH3, SCH3, OCHS,
CH20CH3, CH2OCH2CH3, OCF3, phenyl, thienyl, or H R2
is H F d, or nethyl; R is H F, ethyl, or nethyl;
R3 and R4 are, 5 independently, H d, CH3,, 007/018571
wohds®24308 OCF3; and RS i S C4-C6 all cyI ( , Ar, or
(CH2) wC5- 06 cycl oal AMENDEBrGLAIMS 1. 2, or 3. 15.

The conp 0U-nd \Hbg-i dreadén 22 dunet200=3
and 12ﬁ gg?ﬁ%hgt[ﬁt%na Réglrse C5-C6 al kyl or
(CI—I2)V\CSC60ycIoaIIcyI where wis 1, 2, or 3. 10

Whaélscai osition conpri si ng a phar naceuti cally
cep ‘e carrier and one or nore of the follow ng:
I Aaommup@uﬁf@ﬁefﬁaﬁérnul a | A ii. a

pharmaceutical Iy accept abl e%sohvate of a conpound of

formula Ik 15iii. a pharna eut N%%I(Y)yﬂgccept abl e salt
of a conpound ofRf or @

pharmaceutical |y 4 of a conpound . of
formula 1A 17. osition of claim16, wherein
t he conpound of f IAis a conmpound of formula
| A-1. 20 18. TheR£onposition according to either of
claims 16 or 17, where Rl jss F, CF3, d, or H R2 is

, H, It is H kt3 and R4 are CH3 o : d Se )
wherSh, G RY, kil indepeddantio] Hp@N{l}#Og@},ﬁﬁz%l B, BRE Tk

| -C¢ alkyl)-C1-C Ikl
s G SRR T
NHGZGS% jaicanal lgx#@mg@m?) CEOIN bR B HL o
akyll\,s@z;\n? @%g’%ﬁm é E}Lcialk | 00X Caalkyl, OC-Cs

S0y dijmethyl P
alkyh o)ty aIByIBCydg mse:ﬂ&a}]dyblgﬁﬁﬂaﬁ; gecycio.llkyi tl,‘);—c% cycloalkenyi

- WH##JI’%WS&’&@‘F ?ﬂé‘é @1@‘3‘*?“”’2‘;& m")'“‘;';‘b’“*‘”) 6-(t
- (CHSM&ZGI?M@H%MMM 6 )n@wo’él i 'eﬁéﬁg‘d}% @?$€%°H‘
| (CHz)mzsgthnazoiyl (CHz)mphenyl, (CHa)mpyrrolyl, (CHa, mpyridyl, or (CHv)mpyrxmldvl

where m = zero, [,or2, Arisa3-1o 10- mcmber mono- ¢r bicyclic aromatic group,

opt:onaily containing | — 4 rmg heteroatoms selected independently from N, O, and S;or

R and Ry, together with the ring carbon atoms to which they are attached, form a 5- or 6 .
member fused ring, which ring may be saturated, unsaturzted, or aromatic, which optionally

eontalns one or 1wo heleroatoms selected independently from O, N, and §; R’ is H halogen,

B phcnyl 2- (N N-dimethylamino)ethyl, CFs, 0C;-Cs alkyl or C;-Cs alkyl; Rs and Ry are,.

independently, H. CN, halogen, CF3, OCF3, 0C,-Cs alkyl, or C,.C; alkyly X is QorS:;Yis
OorS;g=1orzero; Rs is C1-Cs atkyl, (CHRg)C3-Cq oy Mloalkyl, (CHRG)“CHZCS'C(S
cycloalkyl, CH'}(CHRG)“C:;"Cﬁ cycloalkyl, CR=CH-C1-Cs cycioalkg«l CH=CR4C;3-Ce

| cycloalkyl, (CHR4)WCs-Cs cycloalkenyl, CII;(CHR(,).,.CY-.,C, cycloalkenyl, Co-Cq alkenyl,

C3-Cs alkynyl, Ar, (CHRg)wAr, CHa(CHRg)wAT, OT (CHRg)CH:Ar, where w = zero, 1, 2,0r
3. Aris a 5- to 10- member mono- or bicyche aromatic graup, optionally containing I — 4
ring heteroatoms selected independently from N, O, and €; Rg is H or C-Cj alkyl; where

all c;ycloaikyl and cycloalkeny! groups optionally contain one or two ring heteroatoms
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(trifluoromethyl phenyl) -3, 3-di net hyl but anam de
N-[ 2-chl oro-4- (3, 4-di hydro-/Hi soqui nolin-2-yl)-6-net
hyI phenyi] -3, 3- di net hyl but anani de
sGik&y 0- 4- (6-fl uoro-3, 4-di hydr o- M i soqui roi/us2e@1yds7
-6-trifluoronethyl 10
phenyl) - 3- cycl opent yl propi onami de ,
N-[ 2, 6-di nethyl-4-(6-trifluoronethyl-3, 4-di hydro-111-
I soqui nohn-2-y1)-phenyl ]- 3, 3-di net hyl but anam de -
NA2-chl oro-6-trifluorornethyl-4-(6- tdfluoronethyl 3,4
-d|hydro / H1 soqui nol UF

s 2 hen t}yéorfngp I rret A Ut i ?ﬁl@y], cycloalkyl, alkenyl, cycloalkenyl,
h&aJoéy h&eﬁwmﬂehlyl mnwlmyu mdmegeic)afﬁgtmmdinlmr Ro®.R;,

RpRoRE § %%ng oo PR Sh Give spbstitusnts golecsedy

indefhBtly BRaNG|-C1 dlod; halﬁgeﬁ,tduy,l (s, emncueCHzF OCF3, and CFs; and

| 'wﬁgééﬂéf flgprf$w%g%£% qﬁ? /H-| U|noI|n Zu&uhy snguﬂ

witl 3c&bBbyl @roftp( 7- f | uor o- 3, 4- dlhyclro hAlsqu|noI|n 2-y
1)-6-trifiuoronethyl- phenyll-3, 3-dinethyl but anam de ..
"N-[4--(7-fluoro-3, 4-di hydr o- /FLIsqu|noI|n 2-y1)-2,6-

2.di meThydonfoanyét cldm; wieri, hyd Rotae dniependently, H, halogen, CF3,

e ELRE s kBRSO R S

SOHR G5t @ircloatiol, 7(deNma€63nvdoﬂkﬁymwyl( piridyl pyiroigl, thiengt, y

b B 1 bR LR £8upn ponstty

conlkihing| bihetive h@esohioms 3elected mdependently from O,N, and S, and said alkyl,
%&h@g@ Fp%@&# B}li%%g %@upd eoptmna]]y substitutex with one or two
groups selected, mdependemly, from halogen, methyl, ethyl, or mﬂuoromeﬂlyl ‘where m is
Zero, l or 2; R'is H, halogen, phenyl 2—(N, -dunethylanuno)eﬂxyl, CF;, OC-C; alkyl or
C1-C; alkyl; where R;and R are, independently, H, halogen, CFs, OCF;, 0C;-C; alkyl, or
C..C alkyl; X = O or S; Y is O or §; q = 1 or 0; Rsis Cr-Csalkyl, (CHRg)wCs-Cs
cycloalkyl, (CHR¢)CH,C3-Cs éycloalkyl, CHx{(CHR )y C3-Cs cycloalkyl, CR—CH-Cs-Cs
cycloalkyl, CH=CRg-C3-Cs cycloalkyl, (CHRgh/Cs-Cs cycloalkenyl, CHy(CHRg}wCs-Ce
cycloalkenyl, Cy-C alkenyl, Cs-Cs alkynyl, Ar, (CHRg)LAT, CHy(CHRG) AT, or
(CHR;)..CHyArx, where w = 0 — 3, Ar is phenyl, pyrimidyl, or pyridyl, or a 5- member

. heteroaromatic ring, containing 1 or 2 ring heteroatoms selected independently from N,
0, and S; Re is H or methyl; where all cycloalkyl and cycloalkenyl groups in Rs optionally

contain one or two ring heteroatoms selected indepdmgly from N, O, and S; and where all
alkyl, cycloalkyl, alkenyl, cycloalkenyl, heterocycloalkyl, heterocycloalkenyl, alkynyl, aryl,
and heteroaryl groups in Ry, Rz, R3, Ry, Rs, Re, and Ar are optionally substituted with one or

" two substituents selected independently from C;-C; alkyl, halogen, OEt, OMe, and

triftuoromethyl.
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‘ ((ﬁi;@lm&@ﬁﬂ

N- R- chl or 0- 4- (6- chl or o- 3, 4- di hydr o-/ Hi soqui nol i n-2- y

1} - 6- net hyl - pheny11- 3, 3- di net hyl but anam de

N- P-chl or o- 4- (6-fl uoro- 3, 4-di hydro-/ Hisoqui nol i n-2-y
wé doobhassll- 3, 3- di net hyl but anam de PCT/US2007/018571

5N-0- (6-fl uoro- 3, 4-di hydro-/Hisoqui nolin-2-y1)-2-mnet

hyl - phenyl] - 3, 3- di net hyl but anam de

N- 0- (6-fl uoro-3, 4-di hydro-/Hisoqui nolin-2-yl)- 2 trif

| uor onet hyl pheny1] - 3, 3- di net hyl but anam de

N12-chl oro-4-(6-tirifluorrnnethyl -3, 4- dlhydro-/kklsoq

ui nolin-2-yl1)-phenyl]-3,3- 10 di met hyl but anam de

| 31[\ng (7-f1 uoro 354F‘]d1| g{ dro /H-' so UI noI in- 2- }/Qh}%oéé]l’c&,
| c,?tc§a1ﬂw@(=mbl—tﬂa By, ctmmmmm oe(%d)ama‘dlm [eoRChINyY],

sc'fw@‘%b@é%@ bR SCF BRERh (o m ety
; CHL S EmAIN xtipm,,m&mﬁgd (CHz)mphmyi

N-14-(3,4 d| hydro /}'fl soqui nol.i n-2- 34 net b )s(,Zldcycﬁcxyl

| (GHerYpRIsh fE L RPerd o SR vy bicpentyi an

gl dplibRalg M@&M%ﬁd@nwﬁmelweam&beﬁeﬁﬂy fidm O, N,
uor oi net hoxy phe }31. 3- 20 d | byt anat ni de, nb od
a5 404 sl sty Aoyl BB ARl Ry
wﬁﬁS&’&]twg pglbém iridbjcnaaiiy dfom Bﬂogéﬂb CH: TR0, SdrUFQ,there m
of claim V\herethegw\#rpuimély rruIaI | S
lsaﬁas’eﬁr?f%ﬂ% Yhylegens GFs ﬁ R, are, independently, H,
halogen, C¥F;, OCF3, OC-C5 alkyl or C1.Cyalkyl; X=0or s YisO;q=10r0; Rsis ~
C1-Coalkyl, (CHR)wC3-Cs cycloalkyl, (CHR ) CH;Cs-Ce cycloalkyl, CHa(CHRe)Cs-Cs
cycloalkyl, CRg=CH-C;3-Cs cycloalkyl, CH=CR6-C3-06 cycloalkyl, (CHRg),.Cs-Cs

. cycloalkenyl, CHZ(CHRG)WCS-Q cycloalkenyl, C»-Cs alkenyl, Cg-Cg alkynyl, Ar, -
~(CHR6)wAr CH2(CHR)Ar, or (CHRg)wCHzAT, where w =0 — 3, Aris phenyl pynidyl, or

a 5-member heteroaromatic nng, containing 1 or 2 ring hetcroatoms selected
independently from N, O, and S; Re is H or methyl; where all cycloalkyl and cycloalkenyl
groups optionally contain one or two ring heteroatoms selected independently from N, O,
and S; where all alkyl, cycloalkyl, alkenyl, cycloalkenyl, heterocycloatkyl, '
heterocyc]oalkenyl alkynyl, aryl, and heteroaryl groups in R;, Rz, Rz, Rs, Rs Rs, and Ar are
opuonally subsntuted with one or two substituents selected mdependently ﬁ-om C,-C; alkyl,
hatogen, OMe, OFt, and CF;. '

4. The compound of claim 2, where R; and Ry, are, indepmd’enﬂy,_[-l’, balogen, CF,
0OC\-Gaalkyl, C,-Cealkyl, C(=0)OC,-Cs alkyl, OC(=0)C;-C; alkyl, or C(=0)C,-C; alkyl; R'

. is H, F, CH, or ethyl; R; and Ry are, independently, H, F, Cl, CF;, OCF3, OC-C;3 alkyl, or
' C..C; alkyl; and Rs is C1-Cg alkyl, (CHReWC3-Co cycloalkyl, (CHRg,)wCHzC3-C¢,

cycloalkyl, CH»(CHRg)wC3-Cs cyl=loalkyl or (CHRg)wATr, CH;(CHRg;)wAr or
(CHRG)WCHzAI'
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N-(2-chl oro-4-(3, 4- dlhydr0|squ|noI|n 2(M-yl)-6- C}|f
| uor onet hyl ) phenyl ) - 3, 3- di net hyl but anam de :
N- (443, 4- di hydr oi soqui nolin-2(1/1)-y1) -2, 6-di net hyl ph
wB8Raha439s3- di net hyl.butanam de WO PCT/US2007/018571
2008/ 024398PCT/ US2007/ 018571
N- (2-chl oro-4- (3, 4-di hydroi soquinolin-2(M-yl1l)-6-(tri
fl uor onet hyl ) Phenyl) - 3- cycl opentyl propanam de
N-(2-chl oro-4-(6-fluom 3, 4-di hydr oi soqui nolin-2(/H)-y
1)-6-(trictuomet hyl phenyl) -3, 3-di net hyl but anamni de
N 2- ehl or 0- 4- (3, 4-di hydro-/ H-i soqui nolin-2-yl)-6-neth
yl phenyl] -3, 3- dlnEthbeutanan1d
S\a2- Eh enmeponed of elpim, | 5vhers Ry fsH oF BB i HaRejs Ha G 2GHy, CFs,

ObF; 8¢ €L lkéll fmm{ CF;, OCF;, or CI; and Rs is C3-Csalkyl or (CHz)wC3-Cs
phen3 1} cyc opentylpsoplonan1de

eyckealieyl.6_ di net hyl - 4- (6-tri fl uoronet hyl - 3, 4- di hydr o- M i
soquittolin-2-yl)-phenyl]- 10 3, 3-di net hyl but anam de -
N42 cliloro-6-trifl uoroneth -trffluoronethyl-3, . _,
64- di Fhisasepored ebelarmbor Flouy aWbﬂé py b %ﬂ&fﬁ&y%‘%ﬂtﬂ R

in dently, H, CH3, OCH;3, CF;, OCF; or Cl; and Rs is Cl-Cﬁa]kyl,

isHN AT aAe
R S O i

ci@tﬂrkdﬁss %ﬁ%ﬂm@%ﬂﬁﬁmﬂmb&mﬁwwﬁaﬁh :

R n%ﬁsci]yélkew?fsﬁgﬁfﬂ Ctani A G925, o

_cﬁﬁghﬂ& 3 H@irmet byl but anat ni de
-chf or o- 4- (7 fluon}3 4-di hydr o- /FLlsqu|noI|n 2-yl

)-6-trifluoronethyl- 20

7phenyhs cotapbusii BB tﬁmaﬁh@empound of formula IA-1
N44- (7-fl uoro- 3, 4-di hydro- /FL|§qu|noI|n 2-y1) -2, 6-di

met hyl phenyl j - 3, 3- dlnethylbut Aamy
N42- chl or o- 4- ( 6- fluoro 3 «vo gN qU|noI|n 2- yl
) - 6-net hyl pheny11- &, tan m de

. 1A-1 :
where R, is H, };wlogen, CN, CHéCN, CF;3, C;-Cg alkyl, OCH;, (C=0)yOCH,, O(CZO)CI-L;,
OCF;3, (CH2).C3-Ce cycloalkyl, phenyl, or pyridyl; Rais H, F, OCHj, CH;, or CF3; Ryand
R4 are, indepen@tl , H, F, Cl, CF3, OCF3, OC\-Cs alkyl, or C,.C3; and Rsis C;-Csalkyl,

(CHRe)wCs-Cs cycloalkyl, (CHRs)CH2C3-Cs cycloalkyl, CHACHRs)C3-Cs cycloatkyl,

CR¢=CH-C3-Cs cycloalkyl, CH=CRe-C3-Cs cycloalkyl, (CHRg)4Cs-Cs cycloalkenyl,
CHo(CHR )«Cs-Cs cycloalkenyl, Cr-Cs alkenyl, C2-Cg alkynyl, Ar, (CHRe)wAT, . -
CH,(CHRG)wAr, or (CHRg)CH AT, where w = 0— 3, Ar is phenyl, furyl, pyrrolyl,
oxazolyl, ihiaz'olyl., thienyl, or pyridyl; and Rg is C;-C; alkyl; where all alkyl, cycloalkyl,
:aryl, and heteroaryl groups in Ry, Ry, R;3, Rs, Rs, R, and Ar are optionally substituted with
one or two substituents selected independently from C,-C; alkyl, halogen, OCH;,
OCH;CH;, CN, and CFs. -

104



10

15

20

25

25N42- chl or 0- 447-f | uor o- 3, 4-di | ydro-/ H| soqui nol i n- 2-
y1) - 6-net hyl phenyl | - 3, 3- di net hyl but anam de
N42- chl or o- 6-net hyl-4-(6-trifluoromethyl-3, 4-di hydro-

woldoslog@egli nol i n-2- yl1) phenyl ] -3, 3-di met hyl bpt-gosiobides7

N42- chl or 0- 4- (6- chl or o- 3, 4-di hydro-/ Hi soqui nol i n-2-y
1) - 6- met hyl pheny1] - 3, 3- 30 di net hyl but anam de

PCT/ US2007/ 018571 WO 2008/ 024398

N42- chl or 0- 4- (6-fl uor o- 3, 4-di hydr o- /FLlsqu|noI|n 2-y
“I'I phenyl | -3, 3- di net hyl but anar ni de

N-pl- (6-fluoro-3, 4- dlhydro /FLlsqu|noI|n 2- y1) 2- met

80, DB ronador itk e i BB OB GGl OFTy

C%DGB%],@MWEWH%?GHKJHﬂ IOhﬁizﬁlﬂamrtCﬁimmd &'is H, CH,, '
{
CHs i 5 ByPesbrap e s SPRURH B DT O Brn: ana

' Rbhs[@.@éﬂlmrtﬁiﬁaﬁ dirdiyalkyl; CHCE 5 s nwctlmaﬁqa, -GHYCH-CxCf |

oo SR soslontionyb Ty B BAR CHACH, G 1y
cjrc;c?]]élnﬁlg??ﬁdg ﬂkédyﬂ or (CHz)wAr whereaw 1 or 2; Aris phenyl, oxazolyl, -
g A RBE T Pz -G TSy YRS pppeel lir
cycloailkyy, lapheing h&te&a&l gﬂbluﬁi?inflynl. Bumrmm ke, and Ar are optionally
suéaf%{)esmmdl N bR QAR rlaBpeiaentth romd EHL Wskela, Bews,

OCH,CHj3, CN, and CF3

9. The compound of claim 1 which is.a compound of formula IA-2.
_ o Re . |
N O«
__Lxre
1 == N R4 ° ’
Bz |
Ra _
7 - . 1A-2 - : ‘
where R, and R, are; independently, H, halogen, CHoCN, CF;, Ci-Cealkyl, (CH2)aC3-Cs
cycloalkyl, or phenyl, said alkyl and cycloalkyl groups optionﬁlly substituted with one or
two groups selected, mdependently, from OH, halogen, CN, CH;, CHZCH;;, or CF;, where
IHIS zero, 1, or2; R' isH, F, Cl, or Ci-Cs alkyl; whereRgand R4 zre, mdependently,H F,
Cl, CF;, OCF3, OCH;3, or C, Gy alkyl, all said alkyl groups optionally substituted with one-
or two groups selected, independently, from OH, halogen, C-C; alkyl, OC,-C; alkyl, or
CF3; Rs is Cr-Cyalkyl, (CHRg)yCs-Cs cycloalkyl, (CHRe),CHzC3-Cs cycloalkyl,
CHax{CHR)+C3-Cs cycloalkyl, CR¢=CH-Cs-Cs cycloalkyl, CH=CR¢-C3-Cs cycloalkyl,

(CHR(.).,,CS-CG cycloatkenyl, CH2(CHRG6).Cs-Cs cycloalkenyl, Cz-Cyg alkeniyl, C2-Cs alkanL
As, (CHRg)wAr, CHy(CHR)wAT, or (CHRg)CHzAr, where w = 0 — 3, Aris phenyl, furyl,

“ pyrrolyl, or pyridyl; Rg is C;-C; alkyl; where all alkyl, cycloalkyl, aryl, and heteroaryl
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di met hyl - but anam de

N42-chl oro-4- (3, 4-di hydro-/Hisoquinolin-2-yl1)-6-trif

| uor onet hoxyphenyl ] - 3, 3- di met hyl - but ari arni de, and

Wﬁl%g,g% ¢- di hydror/ Hisoquinolin-2-yl)-2, 6- diayngs2um01§371

nyl]-3, 3- .20 di net hyl but anam de. 21. The use of

conpound of formula | A or a salt or solvate thereof

in the manufacture of medi canent for the treatnent of

a di sease or disorder which is affected by nodul ati on

of potassium channels. 25 22. The nethod of claim 20,

where the conmpound of formula IAis .a compound of -

f la 1A-1 ., 30 23. Thg t hod .of. . cl 20

o B 7 s R S 5 st
sﬂehm? from OV 2088/1aR4e0 8INE, IS 0N /{0 1357 1
N-(2-ehl oro-4- (3, 4-di hydr oi soqui nolin-2(M-34)-6-(tri

fl uor onet hyl ) phenyl) - 3, 3- di net hyl but anami de

10V (4ri hﬁwdramﬁm wﬁeﬁl R s 2 CF, KM H, CH,OHyES @ik, [0CH:,

n dlneth I ,
e@‘@?za,@ﬁ bt e Frg B s Fo O £ T R s .
F |GI‘H§3H3261|W§HP ’F’%“"E“ m)éﬂe), nﬂep@ueﬁtqnmq/,lqﬂg ﬁﬂg,i’ﬂ@]{g ?r '(_)DCFg, and
clilora i_nol i
Ry15 arfos adleyl,i € ﬂﬂabﬁrﬂ:‘t(ﬁiﬁlﬂp' ég:)?f}"gég%y t‘K/}Sb’u ) ,agm de
N42- ehl or o, - 4- (3, 4- dlhydro /FLlsqu|noI|n 2-y1)-6-net. .
1R St pEet ) s o KB Clop i GHQCHD, o
R%’Q‘I—fﬁlf CH;, ortChl Il{' is H; Ri 151'31 Cl, CH;, Cth, O|CH3, cF))r OCF3,R§1S Cl, OCH;, or
rifl uoromethyl phen C enty pro i onani de - -
Cﬁ&ﬂé%l‘?@t‘ﬁ?&‘&?ﬁ‘f’h%ﬂ%ﬁ@ﬁ@t hyl ,4-di hydro-/His
oqui nol i n- 2- 34) phenyl ] - 7
12, The oompound of claim 11, where R3 E_md R4 are both CHj or both OCHa; and Rs

is Cs-Cg alkyl.

13.  The compound of claim 1 whichis a compound of fonnula IA-3

. IA-3
where Ry is F, CFs, Cl, CHs, CH,CHs, SCH;, OCHs, CH;OCH3, CH,OCH;CHs, OCF;,
phenyl, thienyl, or H; Ry is H, F, CL, or methyl; R is H, F, ethyl, or methyl; R; and Ry are,
independently, H, Cl, CHs, CF3, OCH, or OCFs; and Rs is C4-C alkyl, (CHz)uAr, or
(CH2)+Cs-Cs cycloaikyl, where wis 1, 2, or 3. '

Ry

‘:/

14.  The compound of claim 1 which is a compound of formula 1A-4
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16, A composition comprising a pharmaceuucally acceptable carrier and one or more

15

20

23

3, 3-di net hylbut anam de
15N12-chl oro-6-trifl uosonethyl-4-(6-trifl uoronethyl -
", 4-di hydro-/ H i soqui nolin- _—
- - phenyl ] - 3, 3- di met hyl but anar ni de
W‘iﬁ%ﬁ%"’é%or 0- 4(6-ehloro- 3, 4-chltydro-1Hi sOqu(|:Tr%?zmrm}éss71
yl1l)-6- trifluoronethyl phenyll-3, 3-di met hyl butanam de
, 3- 20 di net hyl but anam de
N44- (6-fl uoro- 3, 4-di hydro-/ H Lsoqui nol i n-2-y1)-2, 6-d
met hyl pheny1J- 3, 3- di net hyl but anam de
N- p- chlor o- 4- ( 7- 11uor o- 3, 4- di hydr o- 1Hlsoqui n011n- 2- y1
)-6- trifluoromethyl phenyll- 3, 3-di net hyl but anam de
25N44- (7-fl uor o- 3, 4-di hydr o- 1FBaquU|nolln 2-y1)-2, 6-
di met hylpheny11- 3, 3- di net hyl bt aie
- N-P-chl oro-4-(6-fluoro-3,4-d
1) - 6- Met hyl phenyl ] - 3~g
“N-[ 2-chl or o- 4- (ﬁh#+ﬂor
yl) -6- nethylphenyl] : 3, di met hyl but anam de
PCTI 052007/ 018571 2008/ 024398
N42- cbl or a- 6- net hy1l- 4- (6-trjfl uoronethyl -3, 4- dlhydro-
/F+|squ|noI|n 2- yprhenyﬂ%fﬁ 3-di net hyl but anam de

Wlll%l’é'ﬁl ;? C@HQ!?I@;, gd‘h%bm r@ié(btj'l§ Qﬂﬂmm@ (yCF:&:

|§%qU|noI|n 2-y
~ t fhani de
A-dlhydrollkklsqu|noI|n 2-

_6- met hypheny 1] - di met hy!l but de - |
NEUR T UL Ry 3 o Y e b By FREb GO Ra 31 R, ar

hepeh®ni I o3 gl OBL bdrauba0er;dad R is Ca- CHy).Ar or
mI\I- 046- f%uomS ng?F} ydrfg‘ [ ff-lmsoqw r§ul)sl [ ncsaliqu)( 2- zr)fet hor

(Cﬁzbﬁg-rgpﬂycga kyl, where w is 1, 2, or 3.

15. The comi)ound.of claim 3, where R’ and R; are H; R; and R, are both methyl; and
Rs is Cs-Cg alkyl or (CHZ)WCS-CS cycloa‘lkyl, where wis 1,2, or 3.

of the following:
i. a compound of formula IA; _ .
ii. a pharmaceutically acceptable solvate of a compound of formula IA;
jii. 2 pharmaceutically acceptable salt of 2 compound of formula IA; and
iv.a pha:maceﬁtical}y acceptable ester ofa c_ompouﬁd of foimula_IA. |

17.  The composition of claim 16, wherein the compound of formulaIAisa

compound of formula [A-1.

18. The composition according to either of claims 16 or 17, where R, is F, CF3, Cl, or
H; R, is H; R'is H; R3 and R4 are CH; or OCHj;; and Rs is C4-C5 alkyl or 2-cyclopentyl
ethyl. '

19. A compound which is one of the following:
N-(2-chloro-4-(3,4-dihydroisoquinolin-2(J H}-yl)-6-(irifluoromethyl)phenyl)-3,3-

dimethylbutananmde
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di met hyl but anam de
N44- (6-fluoro-3,4-di hydro-/Hisoquinolin-2-yl)-2-trif
| uormet hyl phenyl ] -3, 3- 10 di net hyl but anam de —

N-[ 2-chi oro-446-trifluoromethyl -3, 4-di hydro-/Hiso
wosadsyf | phenyl ] -3, 3- di net hyl but anam de PCT/US2007/ 15571
N-(4-(7-fluoro-3,4-dillydro-/Hisoquinolin-2-yl)-2-tr

i ftuoronaet hyl pheny11- 3, 3- di net hyl but anami de

153, 34i net hy1- N-[ 2f | uor onet hyl - 4- (7-t df | uor anet hyl - 3,

4-thl tydro-1H isoquinolin-2-34)-Pheny4lbutalamide

N44- (6-raet hoxy- 3, 4-di hydro-/Hisoquinolin-2-yl)-2, 6-
~dimet hyl pheny1] - 3, 3- ciimet hylbutanan de

N- 0- b B-dm¥thih -Baxy- 6-ne

thyf&% ﬁ@? 1§MQﬁ gPﬁnethy tutanan1déﬁmﬂﬁ;
dnmﬂhzm@wm@m@£4 (3, 4-dthydro-/Hisoquinolin-2-yl)-6-tri

flu gfrglt,; 1Rl ETRBstBethfNshenyl)-3-

Ci? gl hy gﬁ |scs)0q’ilglnfl’?gﬁiﬁj J)'/Fllg‘t(z 6- di net%?)g(hyp%)-

qwhw@ﬁﬂaﬂamﬂﬂmﬂ@thylbutanan1de 25 24.The use of

COMRQUAIChiBho4-6-fdbfd. 3.8 MydoigiRluinolii-208T0s1 81 SOI vat e

In

there manuf act ure of nedi canent” for the

_(m:ﬂmm@hrlpbcfnya -}i3<kimetbylptagamside der which is affected

by %@p \erau-o% MM@#@%lﬁ@ﬁ irHebhRAR S ,3- 30 -

e use o ‘conpound o ormul a A a salt of
unﬂpﬂmﬁmmmﬂmn a solvate of conpound of formula I'Ain
the yRAURE-ALE MRbrdBdl tt i SoquideBint - SRErEIRboRmethyl
sei zure or selzure disorder. 26. The use of conpound

pmnylﬁérqyeloaeqtﬂpmp@%laﬂﬁ or solvate thereof in the o
”H”Lifxilf k\EfRef 1%@&@&6%&&:%91113 JHagiykifoe At TBdHuir@lin-2-yl)-phenyl]-

reventl on of i sorder characterized by

’ 3ﬁy@@ﬂhﬂbﬂ@ﬁ@ﬁﬂ¢ty of the nervous system 27. The use

of Cﬁﬁ@-@lﬂ%%—@%ﬁ%rﬂﬁie&yl—&(@-ﬁ@ﬂu&&h&hﬂ@ 8@1%&1H—1$0qumolm—

t hereof in the manufacture of nedi canent for

2wﬁc$@ﬁﬁ]%é*¥ﬁ@ﬁ@ﬂﬁﬁﬂ@ﬂ‘%ben probabi [ ity of KCNQ/3
¢ hanggh Shiofo-A-(FRAIG-3,4-dihydro- IH-lsoqumohn—?.-yl)-6—mﬂuommethyl

phenyl]-3 3-dxmethylbutanam1de

N-{4-(6-chloro-3 4—d1hydro—]H-150qumol1n—2—yl)—2 6-dnne.thyl—phenyl] -3,3-
dxmethylbutananude

N—[4—(6—ﬂuoro-3 4-d1hydro IH-:soqumohn-Z—yl)—Z 6-dimethyl phenyl}-3,3-
dimethylbutanamide. -

N-[2-chloro-4-{7-fluoro-3 4~d1hydro-1H—1soqu1nolm-2—yl) -6-trifluoromethyl-
phenyl]-3,3-dlmeﬂ1ylbutanan'udc :

N-[4-(7—ﬂuoro-3,4~dihydro—1H—isoquino‘lin-z-yl)-.2,,6-dimethy1—phcnyl]—3,3-
dimethylbutanamide - |

N-[2-chloro—4-(6 -fluoro-3 4-d1hydm-1H—1soqmnohn—2—yl)-6-methgdphcnyl]—fi,3—
-dimethylbutanamide ' : .

N—[2-chlom-4-(7-—ﬂuoro—3 4-d1hydro—IH-1soqmno1m-2-yl)-6—methylpheny1] -3,3- -
dlmemylbumnam:de

N-[2-chloro-6-methyl-4-(6-trifluoromethyl-3,4-dihydro- IH-xsoqmnolm—Z-yl)-
phenyl}-3 3-dnnethylhutanamxde
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28. The use of conmpound of fornmula IA-1 or salt,
solvate, or ester thereof in the nmanufacture of
nmedi canment for increasing neuronal Mcurrents in a

mamal . 29. The use of any of clains 24, ZZSE@Q%?%QBSH

womtes/d43he conpound of formula IAis a conp

formula I1A-1. 30. The use of any of clains 24, 25,
26, 27, or 28 where the conmpound used - is a conpound
chosen fromthe follow ng: ' '
N- (2-chl orol 4- (3, 4-di hydroi soquinolin-2(/H)-yl)-6-(tr
i f1 uoronet hyDphenyl) -3, 3-. di net hyl but anam de
25N- (4- (3, 4-di hydroi soqui nolin-2(//1)-y1)-2,6-di methy
| phqnpl),.mém&- éHdroes Ml@di‘cﬂmﬂnmqﬂmohna—yl}ﬁ-meﬂlyl-phenyi] -3,3- .
. §2 chloro- 4- (3, 4-di hydr Oi soqui nolin-2(/H)-y1)-6-(tr
ﬂ?l)phenyl) 3- cycl opentyl propanam de
N a%fmmg%umﬁu&bmwﬂ@dﬁr—mﬁmnmbﬁmawmxﬁxmm@-H) -
yl)-6- .

d Toutsarmsidet hyl pheny1) - 3, 3- di net hyl but anami de WD
20084 AGREH/ 4&9@(@- m-&ﬁ)?]iunolm-}yl)a—meﬂlyl-phenyl] -3,3-
N42- chl or o- 4- (3 -di hydro-/Hisoquinolin-2-yl)-6-nmeth

dlylﬁﬁ'brl!swﬂmsies di met hyl but'anani de

N[ %g@.t@ﬂeaxé-s(,ﬁdfh@aﬂﬁnﬂaso@uﬁaohyarylyzwﬂmqmmxphmyﬂ -3,3-

Jhnasideny 1pheny 1] - 3- cycloPent ylpr opi Onani de
SN- g ﬁcﬂhbfﬂe‘t%M&xemﬁl-uaaﬁimmyﬂ-zmm@amydylbpm@yn.3 3-

' soEU|noI|n 2-yl)-phenyl ]- 3, 3-dinet hyl but anam de

-trifluoronethyl-4-(6-trifluoronethyl-3,

- di fwili -/ﬂﬁbﬂo%}ﬂ-'dl}@ﬁi-d PH-isoquinolin-2-yl)- 2-mﬂuommethyl-phenyl] -3,3-

2- ﬁé& phenyl] 3, 3-di met hylbut anam de
dige ¥4- (6- ehl or 0- 3, 4- di hydr o-/ Hi soqui nol i n- 2-
yl)-$s- dﬂrﬁ?ethyl—N—[2-mﬂuoromethyl-4-(7~mﬂuorometbyl -3,4-dihydro-7/H-

trlfluoronE hen i3, 3-di 1f [ et hylbut ananj de
ispguinoling-¥Pip 1 dro-/ Hi soqui nol i n- 2- yl% 2,6-d
i rretﬂ Ré- el %z&dﬂ@mrﬂykdmimham-ﬂﬁ 6-dimethyl-phenyl}-3,3-

#ﬁﬁ fluq¥}3 4 di hydro-/Hi soqui nol i n- 2-yl1l)-2,6-dim
3, 3- ,
N-[4-(3 4-dﬁ1ydro~IH-1soqmnolm-2~yl)- -me&noxy—ﬁ-methyl-phenyl}-3 3-

' dunethylbutanarmde

N-[2-chloro-4-(3 ,4-dihydro-1 H—isdquinolin—2_-yl)—6-tn'ﬂuoroﬂ1¢thoxy—pheﬂyl}-3,3-

_ dimethylbutanamide, and

N-[4—(3,4-dihydm-IH;isoquinqlin-'z-yl)-2,6-dimethoxy-phmy1]-3,3-
dimethylbutanamide. )

20.  The composition of claim 16, where the compound of formula IA is chosen from

.the followmg

N-(2-chlorov4~(3 4—d1hydrmsoqumolm—2(1H)~yl) &(mﬂuommethyl)phenyl)é 3-
dimethyl butanamide ' .

N-(4—(3 4-d:hydmlsoqumohn-2(IH)-y1)-2 ﬁ—dlmethylphenyl)-3 3-
dimethylbutanarmide
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di met hyl but anam de

15N12-chl oro-4-(7-fl uoro- 3, 4-di hdr o- /I—|-|squ| nol i n-2

-y1)-6- trifluoronethyl phenyl] -3, 3-di net hylbut anamilde

N44- (7-fl uoro- 3, 4-di hydro-/Hi soqui nolin- 2-1;/1 -2, 6-di_
WR200§(P43%feny 11- 3, 3- di net hyl but anani de CT/US2007/018571

N-[ 2- chl or 0- 446-f | uor o- 3, 4- di hydro-/ H-i soqui nolin-2-y

1) - 6- net hyl phenyl ] -3, 3- 20 di net hyl but anami de

N42-chl or 0-4- (7-fl uoro-3, 4-di hydro-/Hisoqui nolin-2-y

1) - 6- et hyl pheny1] - 3, 3- di met hyl but anam de

N-12-chl oro-6-tnethyl-4-(6-trifluoronethyl-3, 4-di hydr

o-/ Hisoquinolin-2- yl)phenyl]-3, 3-di met hylbut anam de

25N1R-@her 6444 3=-dihy deisajuinotint HY BY-91) 6Huii Rastoinshl phedyl)-3-

y1) - 6- et hyl phenyl ] - 3, 3- dinet hyl but anam de .

‘;N-I‘[PE“Q’FH’W"&*“E“’FG f1 uoro- 3, 4- di hydro-/ Hi soqui nol i n- 2-

yl') phapychlord43 6-ﬂi|1bf833 h;dﬂ@&ﬁ&amr@ﬁn-zam-yl)-&(uiﬁuommemyl

N4 4 - fl uoro - di. hydro-/ Hisoqui nol i n-2-y1)-2-tnet
p. B%’eﬁ tar@ﬁ“‘éﬁ et hyl but ananmi de _

PCT/ ﬁ{@%ﬁ&?&ﬁ@ %4din aﬁpﬁé@a@ﬁ&-yl)-e-methyl phenyi}-3,3-

N- O- (6-f 1l ugro-3, 4-di hydro-/ Hi soqui noli n-2 -yl)-2-trif

dimeth ®henyll- 3, 3- di net hyl but anarni de- -

1442Nqb-‘!eﬁro%-4-(@51ubfd-3 WLOR IS RhisoqhinbliBa g G- thilfluboatiyl
nol i n- | ) phenyl1- 3, 3- di net hyl but anam de

'PWBZ??‘M’ @"‘ZP“HF’FFS} o-11i-isoquinoLin-2-y1)-2-trif

L uornqemhdﬂneﬂ:@w-té—usﬂ&mmethyl-s 4-d1hydm—IH-tsoqumolm—Z-yl)-phcnyl]- -
' 3,3-d1mcﬁ1ylbutanam1dc
N-{Z»ch]oro-G-mﬂuommethyl-4—(6-mﬂuoromethyl -3 4-dlhydro—IH—150qumolm-
2-y1)-pheny1]-3 .3-dimethylbutanamide - :
N—[2-chloro-4-(6—chloro—3 4~d1hydro-1H—:soqumolm 2—y1)—6~tnﬂu0romethy1

phenyl]-3,3—dimeﬁ1y1butanam1de

N-[4-(6-chioro-3 4—d1hydm-1H 1soqu1nohn~2-yi)—2 6-d1methy1—pheny1]-3 3-
dimethyibutanamide

N-[4-(6-fluoro-3 4-d1hydro~1fhsoqumolm-2—yl)—2 G-dtmethyl phenyl]~3 3-
dunethylbutananudc , '

N-[2-chloro-4-(7-fluoro-3 4-—d1hydro-IH—lsoqmno1m-2—yl)-6-1nﬂuoromeﬂ1y]-
'phenyl]-3,3-dimethylbutanamide -

N-[4-(7-fluoro-3, 4-d1hydro-IH-:soqmnohn-Z-yl)-Z 6-d1methylphenyl]-3,3-
duneﬂlylbutanaxmde :

' N-[2-chloro-4~{6-fluoro-3 4-dlhycir0-IH-1soqmnolm-2-yl)-6-methylphcny1]-3 3-
dimethylbutanamide :

N-[2-chloro-4-(7-fluoro-3 4—d1hydro -1H-isoquinolin-2-yl)-6-methylphenyl}-3,3-
- dimethylbutanamide

N-[2-chloro-6-methyl-4-(6-trifluoromethyl-3 ,4;dihydm-IH—is‘oquinolin-2-
yl)phenyl}-3 ,3-dimethy1butanamide

N~[2-chloro-4-(6—chloro-3,4-dihydro~'IH—isoquinolin-2-yl)-6-methylphenyl]-3,3— -
dimethylbutanamide '
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. dimethylbutanamide
15

22 The method of claim 20, where the compound of forrpula JAisa

di met hyl but anam de
3,3-dinethyl-N42-trifluoronethyl-447-trifluoronethyl -
3, 4-di hydro-/H isoquinolin-2-yl)-phenyl | butanam de
N-07(6-net hoi cs-3, 4-thl ydro-/Hisoquinolin-2-yl1)-2,6-
di met hyl phenyil -3, 3- ' 10 di net hyl but anam de -
1444- §3, 4-di hydro-ift-isoquincilin-2-y1)eSVRpHEIE .
wO 3B Hhenyl i - 3, 3- di net hyl but-anani de
14-[ 2-chl oro-4- (3, 4-di hydro-/ Hisoqui nolin-2-yl1)-6-tr
i fluoronetti oxyphenyl1l. -3, 3- di net hyl - but anam de, and
15N44- (3, 4-dil l ydro-/Hisoquinolin-2-yl):2, 6-di nethox. .
yphenyl ]-3,3- clinmethyl butanam de. 31. The use of
conmpound of forrmula IA or a salt or solvate thereof
in the manufacture of di cangnt,_ €3.3-
traql ATEHbr00r-(Gaflereitd Ehydsr-L ,"Eﬂqglélggghajrngg?gygr der
&H@%}%ﬁ’é@mﬂaf ected by nodul ati on 200of potassium
: 32. The use of .clail nehene,3the .
COrFReALLE I Gro 304-diblydrot IA-1340 18'1‘?‘;3%3%@ %gﬂl% or mﬂjl alAl.
25 _ 33. The nethod of claim 20, where the

- dime8nihtAsEie f la IAis ch — R, 3-
R (g6 BAi 1 By dion FsCRSB T Y PR gB Oy ) P Crel T

» | uor omet hy| ) pheny1) - 3, 3- di met hyl-but anam de Wo :

i amsminio Rty ST E AT
N—[H.’i—ﬂuoro-z.,4-dihydw-IH'imd“°m'2'yl)'2_ﬁiﬂuommﬁhylphmmz_3’3—

e N [2-wifuoromethyl-4-(7-triflsorometbyl-3 4-dhydre-1EE

 jsoquinolin-2-yl)-phenyljbutanamide

N-[4-(6-methoxy-3 4-dmyam-1H-isoqmnolin—z-yl)—z,s-dim_sa_thylphenyu-s-,a-

N-[4-(3 4-dihydm-JH-isoqainoiin-z-ylyz_-mgmoxyfs-methglphmyua,3-

'dimethyl-butanamide . . | o
N-[2-chloro-4-(3 d-dihydro-lHnisoqlﬁnolin—z-yl)-G—mﬂuoromethoxyphmyl] 3,.3

dimethyl-butanamide, and - | -
N-4-(3 4.aihydré,-IH-isoquinnnn-z-yl)-z,s-dmxethoxy_-phenm 3,.3

| dimethylbutanamide.

ula IA or a salt or solvate thereof in the manufacture of

by modulation of potassium

21. The use of compound of form

' ‘ i i ich i ted
medicament for the treatment of 8 disease or disorder which is affec

' chaimels.

compound of -
formula JA-1.

) | . N
23 The method of claim 20, where the compound of forinula IA is chosen from

following:
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di met hyl but anam de
N- (2-chl oro-4- (3, 4-di hydroi soqui nolin-2(/H)-yl)-6-(tr
i fluoraonet hyl ) phenyl) - 3- cycl opentyl propananni de

N- (2-chl oro-4-(6 i
WO PPN, 4- di hydr oi soqui noli n- 2(/ H) - 34) - 6- TCT/US2007/018571

(trifluoromethylphenyl)- 3, 3-di net hylbut ananide

N-[ 2-chl oro- 4- (3, 4-di hydro-/H i soqui nol i n-2-y1)-6-net
hyl pheny11- 3, 3-di net hyl - but anam de

N-[ 2- chl or o- 4- 05- f | uor o- 3, 4- di hydr o- /FFISOQUIHO|IH 2-
yl)-6- 10

trlfluoronEthylphenyl] 3- cyclopentylprop|0nanﬂde

N- ( 2NE2GhvRs-hY3 44dikfirbisoddinminel(EHhy)-G(tA fdirbyghplypheayl)-3,3-
S0 UI noI i N- % yl ) phenyl j- 3, 3-di net hYl but anam de
'_dN'*l trlfluoromethy14(6tr|fluoromsthy134
- dl huctaqs hlﬂhydsamqmcdmnm(m)-yiﬂ 6-dimethylphenyl)-3,3-
2-y1).-phenyl] - 3, 3-di net hylbut anam de
EHIABYY- 4- (6- chl or o- 3, 4- di hydr o-/ Hi soqui nol i n-2

- -y1)nfe- &rwm@nmmiﬂmm&zawmmﬂmmmwm
N44(6 chi or o: 3, 4-di hydro-/Hi soqui nol i n-2-y1) -2, 6-di
C}‘f%?ﬂwyﬁﬁm‘% 3- di et hyl but anani de

N4 4 - ﬂfdiﬂb%-ﬂ-(&fﬂm&b Bycihydrbisoqonplina2(l FvyD-6¢1) - 2, 6- di

neg%%q%gwg% %gggrﬂ%‘g@dg’mﬁm&%ﬁ gﬁ gn;arl_nl_ |d§qu| nol i n- 2-y

1)- 6N-[Qfdhfdr¢*@f(9m&hyﬂrﬂﬂéﬂmmﬂoml+m thanﬂirﬁéed!methyl-
N44 f41uor o- 3, 4- di hydro-/Hisoqui nol i n-2-y0-2;6-dine
by ®Bny11- 3, 3- di nmet hyl'but anani de

25N- N- kﬂh!ui-éhl 46(ffaokd-B @ dih@ird- IH-tspguivelin-2ybeftui nol i n-2 .
u@%’) %enﬁ}lﬁ%t % di ge lbut anam de
yﬁ-? Y‘ﬂpa ro-/Hisoquinolin-2 ﬁ/ :
1) - 6NAR: -tﬁﬂﬁerodneﬁafﬂ-ﬁw—&hy@ndﬂ-ﬁeqwmlm-?-ﬁ)l) enyl}-
rié h oro 6- t hyl-4-(6-nifluoronethyl -3, 4-di hydro-
i €. 30
yf t pM)&]m&ﬁ%ﬂuﬂﬁmﬂMmud@methﬁ% 4—dﬂ1ydr0—1H—1$oqmnolm-
2-yl)-phenyl]- -3,3-dimethylbutanamide
N-{2-chloro-4-(6-chloro-3,4-dihydro- 1H-1soqumolm-2—yl)—6—
mﬂuommcthylphenyl]-B ,3-dimethyl butanamide
N—[4-(6-ch10ro~3 4—d:hydro—1H—1soqu1nohn—2—yl)—2 6—d1methy1phenyl]-3 3-
dimethylbutanamide : 7
N-[4-(6-fluoro-3 4—dlhydro-IH-1soqumolm-2-yl) -2,6- dunethylphmyl]{i 3-
dimethylbutanamide -
N-[2-chloro-4-(7-fluoro-3 4—d1hydro—]H—tsoqu1nohn—2-yl)-6-
trifluoromethylphenyl]-3,3-dimethylbutanamide
N-[4-(7-fluoro-3 4-dihydro- 11 -isoquinolin-2-yl)-2,6-dimethylphenyl]-3,3-
. dimethylbutanamide _
N{Z-ch!oro—4~(6—ﬂuoro~3,{I»-dihydro‘-IH-isoquinol'in-z—yl)-6—meﬁ1ylphenyl]-3 i S
dimethylbutanamide ' |
\ N-[2-chloro—4-(7—ﬂuoro~3,4-dihydr0—IH-i_soquinolin—z-y1)—6-methylphenyl]-3,3-
dimethylbutanamide
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.- difﬁethylbutmxamlde -

WD 2008/ 024398PCT/ US2007/ 018571
N42-clil oro-4-(6-chloro-3, 4-di hydro-/Hi soqui nol i n-2-
y1) - 6- net hyl phenyl] - 3, 3- di met hyl butt mam de
N42- chl or 0- 4- (6-fl uoro- 3, 4-di hydro-/Hi soqui nol in-2-y
| ) phenyl] - 3, 3- di net hyl but anat ni de
N-[ 4- (6-fluoro-3, 4-di hydro-/Hisoqui nor np@eryshdorBissnt h
Rgll- 3, 3- di met hyl but anarni de

“mﬁﬁﬁB%G fluoro-3, 4-di hydro-/Hisoquinolin-2-y1)-2-trif
| uoronet hyl phenyl ] -3, 3- dirnet hyl but anam de
N42- chloro-4-(6-trifluoronethyl-3, 44t hydro-/Hisoquin
ol i n-2-yl)phenylj-3,3- 10 di et hyl but anam de .
N44- (7-fl uoro-3, 4- dlhydro / Hi soqui nol i n- 2- yl)-2-trif
| uor onet hyl pheny11- 3, 3- dlnethylbutanarnld '

3, 3-di met hyl- N Y l-dtydro-4 Hrisqayobfét hyl
- -3, Itlfér E tg}fl""dqw noli n- 2- yl) phenyl ] but anar ni de
yl}é %[-yﬁe yieana®ide- di hydro-/ Hi soqui nol i n- 2pl¥en2’1]%3

Iphe y iznisbdvitiodingnyigré et -
“'441‘(@@)( é}/ﬁﬁ?’i sogufltolln '2-3(1) - 2- met hoxy- 6-m
rﬁllitgyb hd - 3, 3- di et hyl but-anani de.

oro

3. 4-d jﬂ.{g&@ﬁpﬂlmeﬂ-}'lﬁp@ljfll'? 36 trif
I uo%%ﬁmmﬁpﬁ%‘ 5%&% di net hyl but anam de; - and

£hydro-/Hisoquinolin-2-yl)y-2, 6- di et hoxyp ‘
‘“%L &’M"ﬂ %%4;5’ e@n-zwﬂmethm%@wr > —
resa‘{f-{*‘l—(ﬁgﬂlﬁqf%‘l% gaction of

o e e a—
“der |N-é4-i(ﬁrﬂg?¥g'r§?m '??Ef‘flrg @'ﬁ%‘%ﬁhﬁ&@m qtulil

ethylbutanamide ‘
o );I [Z-E:hi m—4~(6—mﬁucromethyl-3 Mhydro—!H—:soqumolm—Z-yl)phenyl] -3 3

. dxmethylhutanamlde

N-[4-(7-fluoro-3; 4-dihydro-IH woqumohn-Z—yl)-Z-mﬂuoromethyiphenyI]—S 3—

'3 3-dimethjfl-N~[zltfiﬂuoromethyiA—(T-triﬂuommeﬁiyl—S,4-dihydr9-IH—
moqumolm-z yl)-phenyl]butana:mde

N{4-(6-metboxy-3, 4-dihydro-IH-is0q

i Ibutanamide o
- 2 H—woqmnohn-z-yl}-?.-mcthoxy-6-methy1phcnyl]—3 3

mnolm-z-yl)-z 6-damzthylpheny1}-3 3-

| N[A-(3,A-dibydro-1
chmeﬁlylbutanaxmde .
N-[2-chloro-4-(3; 4-dihydm IH—xsoqumo

dunethylbutanarmdc, and
N-[4-(3, 4-d1hydro-IH~1soqmnohn-2—y1)-2,

lubz-ﬁ)-ﬁ-trlﬂuommeﬂwxyphenyl}a 3~

6-dimethoxyphenyl]-3,3-

" dimethylbutanarnide,
25.

4 I - C Q ‘ [ (W) S or e 1t or S0 val t aﬂufactuie
2 . e use o

Ut Of a dlSease o1 dlSOIdeI U\‘hloh 15 affected bs‘ al O OE VOlta“ oS-
ctl\‘au 111

of medicament

gated potassium channels.
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L.,N Qwhere Rl and R2, are, independently, H, CN,
hal ogen, CH2CN, OH N2, CH2F, CF3, CF2CF3, cl-C6
al kyl, C(=D)C1l-.C6 al kyl; NH2, NHCl-Cs al kyl;
IN(Cl-C6al kyl)-Cl-Cs WO :
2008/ 024398PCT11JS20071018571 al kyl
NHC('O)Q‘C6a| kyl, - O N( CH3) 2 d1A lvate of ound of
ce3: 1+ )N aeféﬁoa@e%ﬁrﬁ@éﬁ ol S T A
NES@R 1 Th 0@ ridnidydnire ﬁ(nﬁ@i)?@@ntf%heéﬂeatﬁw ?f a seizure or seizure disorder.
OCff-QOCl - Csal kyl, et-Cs al kyl, SCI-C6allcyl, C3-C6
cycl oal kyl, (CH2),,, C3-C6cycl oal kyl - " £
2l oal Kensplof coppmpd phfprauied 8’5/&69?16(5%?1%‘%3%[6%&? Qeuiacture @
al k@nhent E2mERatlehyonptbvent(oBbi) disotdbrichmpterizof BHpperexfifipijty of the
5(CH2),,,imdazolyl, (Cl-12)r11PYrazYl,
( PSS yl, (CH2), "isol cazol yl, (CH2)thiazolyl,
(CH2)",isothiazolyl, (dizNaPhenYl, (012),,,pyrrolyl,
(CH2) , 1R YEd o ¥ohnpo@its of iiri)arTAf11ok sah bickylivate thdagof in the manufacture of
cycl oal kyl and sai_d cl oal ity O RERG2/ PR lalmmal.

- comedifrmeTs e MspafRgRde g i gﬁsﬂ%fg l'ected i ndependent |y

- fromO, N, and S; where in is zero, 1, or 2; or R
a n98 R2, +{ Qe bcfﬁ{pound\& fohui18-1rdr G, s6idtd) orestarttierre! b the manufacture
which they "are attacheﬂ‘g forn{p & PinQl 6- menber :
f uefaepdicamegt oritFSRHRIRPTNY WY " Be "sat ur at ed,
unsaturated, or aromatic, which optionally contains
ong or two hete 005, selaCieshel-RERRRPGRARE foymulalans 0,

N, Sgand ;e-“ﬁ‘%iangroa?‘&ﬁ‘g?égén, phenyl , 2- :
(' donigoetideblompladAri no) et hyl, CF3, 0C1-C3 al kyl or
Cl-C3 al kyl; where all alkyl, cycloallcyl, alkenyl,
cycl oal kenyl ,. heterocycloalkl6y) 23 PRl--QeNRIRakdeeny! ,
al F’Q:ynlege%??ﬂa?yogﬁlalﬁﬁé%égga’r_y%/ gr oup?s "R, R, and
R igd @mppiil dreeh fiym hgiidievigt ed with one or two
substituans sel ected 15 jndepen . 008Gl sroethyl)phenyl)-3,3-
al kyl ; RH@gblero-€(B 4dihydesipe 0%%;(1}1)}%%& and yhp
triﬁfﬁlm%wg%{k'e and where, additionally, all ' '
cycloal Kyl an %et erocycl-oal | eyl ' henyl)-3,3-

T

29pt i onal Ny(4<Bs<Edgeisnuuio - group; in the

pres.e | i benzyl i di neacet one) pal | adi um
it b S

~di rnet hyN«® , n dry

t ol ; e product of claim31, where R is
H, %ﬁ?pl@f" J(%e_c& al kyl oroﬁﬁo lHy6: 36. A
conposi t Ne@-cblmerd(Erigror3 g ceutically acceptable -
ar fj. ' -33-GilethyBunanapédti atri ¢ use, and a
3(?)ha{&rlr§£'%r§ﬁeglgﬁﬁyg/ﬁg¥f3ectivg@armunt of at |east one of
the 25 follow ng: a conpound of fornula IA a
pharmaceutically acceptable salt of.a conpound of
formula I A, and a pharnmaceutically acceptabl e solvate
of a conpound of formula 1. 37. A tablet conprising
a pharmaceutically acceptable carrier or diluent, and
a pharmaceutically effective amount of at |east one
of the follow ng: a conpound of
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PCT/ US2007/ 018571 WD 2008/ 024398 fornula |A-1, a
phar maceutical ly acceptable salt of a conpound of
formula I A-1, and a pharoaceutically acceptable
- solvate of a conpound of fonitula IA-1. 38. The
tabl et of claim32, where the tablet is ch
w3084 %psul e conprising a pharmaceutically %&@Rﬂsﬁ‘twwﬂlssn
acceptable carrier or.diluent, and a Phar rraceutl cally
effective anount of at |east one of the follow ng: a
conpound of forrmula I A-1, a pharmaceutically -
acceptable salt of a conpound of fornmula I A-1, and a
phar maceutically acceptable solvate of a conmpound of
forniulalA-1. 10 40. The conpound of claim 1 which
i S aNqorRRING-(B-dibydrolA-idguinolinfer b6 Rictayipherall Bet-m a
fused 5- or,6- nenber ring, optionally substituted:
dippetpy IR hal ogen, and where |t.5and114 are,
I ndeNgp I RId-Y-(6Hiuofa-3 @Ldzh;@ﬁs}.lﬂ@mwm 268)-6d kyl , or

%?@qm@]&e%hﬁe %Yt‘i@%&“‘%aﬁ kyl, CH CH1e6C3-

15 CNC[IZGaiﬂﬁ)tihyl—@%ﬂﬂ)rﬁﬁetbw,ﬁdihk’wy@ﬂgymoh@g _y@o-phenyl]-
,%éic lt’ en id CH2( CHR6) WC5- C6 cycl oal kenyl
YRy €2-C6 al kynyl, Ar, (CHR6),
Bﬁ:hfoxé&mﬂﬁo;@fﬂd%}-ﬁ@ﬁmqormhﬁ |had@—1f,&|lsoggmolm-

&wy sttty re i o O -céh;?fg'%;' where al

al kyN-[26Hire-al(sychloraByd-dihpdrd- ikiseparaliph2-go-Sups i n

- 1(3, Its, R5, are. tl-o’nally substituted
“’?i)“’%? ?ﬁﬂﬂl?“g}]%%’@%%@{) uen sel ect ed

. ind eﬂqﬂctsn:hioyo-fa [Mhﬁre(m-mbd;tthlmh'hvld@éwd ingthyipbenyl]-3,3-

i, CN, and CF3. 41. The use of conpound of
putinagide, "2 ampunt of from about 10 to about -
2ooong_(|s&ruad:a3 Ardihgdre- tkisodamtlinZeyly {2, tndigh Yli-éf’{‘

I he ,Eeatne t or prevention of a di sease, disorder,
"‘"@é %n that is affected by nodul ation of
pot aBIS[IZLUl’éldrM—(Ukﬁme-Bst—dlhydro-IH-lsoqmnolmQ-—yl)-6- '

trifluoromethyiphenyl}-3, 3-dunethylbutanamlde
N—{4—(7-ﬁu0ro-»3 4-dlhydro-IH-1soqu1nolm-2-yl)-2 6—dnnethylphenyl]-3 3-

: dnmefhylbutanamxde

N—[2-chloro-4-(6-ﬂuom-3 4—d1hydr0-IH—:soqmnolm—Z—yI)—6—methylphenyi}-3 3-

dimethylbutanamide ‘ 7
N+ [2»chloro-4-(7—ﬂuoro-3 4—d1hydro-1H-—1soqu1no!m—2—y1}-6—methy1phenyl]-3 3-

‘ dimefhylbutanamnde

N-[2-chloro-6-methyl-4-(6-trifluoromethy}-3,4-dihydro-1 H-isoquinolin-2-
yl)phenyl]-3, 3-dimethylbutanamide -
N-[2-chloro-4-(6-chloro-3,4- dxhydro—IH—lsoqmnolm-Z—yl)- -methyiphenyl}-3,3-

' dimethylbutanamide

N-[2-chloro-4-(6-fluoro-3 4—-d1hydm~IH moqmnolln-z-yl)phenyl] -3,3-

dimethylbutanamide
N-{4-(6-fluoro-3, 4—d1hydro-1H—150qmnolm—2—yl)— —methylpheny‘i] -3, 3-

dimethyibutanamide
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_ N-[4-(6-ﬁuom-3,4-dihydro—1H-isoquinoﬁn-z-yi}_z-uiﬂuoromemylphenyn-s,3-
dimethylbutanamide .'

-[2-chioro-4—(6~tr1ﬂuoromcth yl-3, Mihydrle-lsoqumolm«Z-)d)phmﬁ] -3,3-

" dimethylbutanamide

N-[4-(7-fluoro-3 ,4-djhydro»1 H—1soqu1nohn-2—y1)-2—u—iﬂuorbmemyiphenyll—3,3-

dlmethylbutananude : '
3 3—dunethyl—N—-[Lmﬂuorcmethyl—tl-('l-mﬂuoromeﬂlyla 4-d1hydro-1 H-

N—[4-(6-mcthoxy-3 4-dihydro—1H—150qumohn-2-yl)-2,6-dimethylphenyl}-3,3— ‘

dlmethylbutanmde
- N-f4-(3 4—d1hydro—IH-xsoqmnolm-Z-yl}-Z-mcﬂmxy—6-methy1phenyl]—3,-3—

. dunethylbutanaxmde

. N{2-chloro-4-(3; 4-dxhydm-1H-:soqmmmz-yl)-sétriﬂuo'mmechoxyphmyq—3 3.
dunethyl—butanmde and : ' ' -
O N43; 4—dihydro-1H-190qmn01m-2-yl)—2 s.dhncthoxyphenyl]-'s,sl

d_img:thylbutananude

ot solvate thereof in the mapufacture of

31. The use of compound of formulaTA or a salt
disorder which is affected by modulation

medicament for the treatment of prevention of 2 disease or

of potassinm chanhels.

32. The use of claim 31, where the compound of formula LA is 2 compound of formula 1A-1.

33.  “The method of claim 20, where the compound of forrula IA is chosen from the

foliowing: :
N-(2-chloro-4-(3 ,4~dihydroisoquinolin-2(1H)—yl)-6—(tiﬂuoromethyl)phcn3d)—3,3~

din‘_ncthylbutanamidc
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N-(4-(3 4«d1hydrmsoqmnoim-2(]H)—yl)-2 6—dlmethylphcnyl)-3 3--
dimethylbutanamide
‘N-{2-chlore-4-(3, Mlhydmlsoqmnohn—Z(IH) yl)-6-(tnﬂuoromcthyl)phenyl) -3-

cyclopentylpropanamide

N—(2—chloro—4-(6 -fluoro-3 4—dlhydro:soqumohn—2(1H)-yl) 6—
(tnﬂucromethylphenyi}s 3-dxmethy1butanam1de ‘
N~[2-chloro-4-(3 JA-dihydro-1 H—lsoqumohn~2-yl)-ﬁ-methylphenylj-fi 3-d:methy1-

' butanaxmde -

N- [2—ch10ro-4—(6-ﬂuoro-3 4-d1hydro-IH~1soqumolm-z-yl)-ﬁ-
mﬂuoromethylphenyl]—3-cyclopentylprop10narmde '
N-[2, 6-dnncﬂ1yl~4—(6—tnﬂuoromethyl-3 4-d1hydro—IH-lsoqumolm-2—yl)phenyl]—
3,3-duneﬂ1yibutanam1de A : . ' ,
N—[Z-clﬂoro—lS—inﬂuoromethyl—f-‘l-a(ﬁ-mﬂuommethyi -3 4-dihydro-1H-150qumohn- _
-yl)—phenyl} -3 3-d1methylbutanam1de ,
N-{2-chloro-4-(6-chioro-3 4—dxhydro-1H—1soqmnolm—2—yl)—6~

' mﬂuoromethylphenyl]—3 3-dimethylbutanamide

. N-[4-(6-chloro-3 4—dxhydro—IHnlsoqmnolm—2-yl)-2 6—dxmethylphenyl] -3,3- .
dnnethylbutana:mde -
' N—[4—(6~ﬂuoro-3 4-dlhydro-IH-1soqumoim-2~yl)-2 6—dnneﬂ1ylphmyl]—3 3-
dimethylbutanamide ' :
N-[2-chloro-4-(7-fluoro-3 4—d1hydro—1H—1soqumolm~2-—yl)—
txiﬂuoromethylphenyl]-3 ,3-dimethylbutanamide
N-{4~(7;-ﬂuoro-3,4-dihydm-1H—isoquinoiin-z-yl)-z,6-dimethylphenyl]-3,3-
dimethylbutanamide :
N—[2—chloro—4—(6—ﬂuoro—3 4—d1hydro IH-asoqmno11n-2—yl)—6—-methylphenyl] -3,3-
dimethylbutanamide - ‘
N—{2—chloro-4—(7-ﬂuoro-3 4—dlhydro-IH-lsoqmnolm~2-yl)-G-mcthylphmyl]-l’» 3~

dimethylbutanamide
N-_[2—chlom-6~methy1~4-(6—t:iﬂu0romcﬂ1yl-3,4-dihydro-IH-isoquinolin-Z-

yh)phenyl]-3,3-dimethylbutanamide
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N—{2?éﬁlcro—4~(6—GIﬂom-3 ,4—dihydro-IH—isoquinolin—2—yl)-6—meﬂ1y1pheny1]-3,3~

dunethylbutanaxmde
N—[2—chlaro-4-(6-ﬂuoro—3 4-d1bydro—IH moqumolm-f! yl)phenyl]-B 3.

dimethylbutanamide
' N-[4-(6—ﬂuoro‘~'~3,4-dihydro-1H-isoE1uinoIin-2-yl)—Z-mcthylphcnyl]-—_B,B-

. dimethylbutanamide

N~[4—(6-ﬂuoro-3 4—-d1hydro 1H-lsoqmnolm-2-yl)-Z-mﬂuoromeﬁlylphenyl] -3,3-
dlmethylbutanarmde ' '
' N-[2-chloro—4-(6-tnﬁuoromethyl—3 4~dihydro-lH~xsoqmnolm-2—y1)phenyl]-3 3-
:dlmethylbutanamlde o
N-{4-(7-fluoro-3 4-dlhydro-IH——1soqumolm-2-yl)-Z-mﬂuoromethylphenyl] 3,3-
dimethylbutanamide -
3 3-dimethyi-N-{2-—tnﬂuoromethyl—4-(7-mﬂuoromeﬂlyl-3 4-d1“hydro—1H—
moqmnolm-2~y1)-pheny1}butanamxdc B _
" N-[4-(6-methoxy-3 4—d1hydro-IH-1soqmnolm-Z-yl)-2 6—dimethy1phmyl]~3,3-
dimethylbutanamide
~ N-[4-(3,4-dihydro- IH-woqmnohn»Z-yl)—2-meﬂ10xy—6-methy—phenyl}-3 3-

dzme’rhylbutanannde _
N—[2—-chloro—4—(3 ,4-dihydro-1H- 1soqum01m—2—y1)—G—mﬂuoromethoxyphenyl]-3 3-

dimethylbutanamide, and
N-[4-(3 4—d1hydro-IH-1soqmnohn~2-yl) -2 6-d1meﬂ10xyphenyl]«3 3-

dlmeﬂlylbutanannde

:34. The prdduct resulﬁng from the reaction of N-(4-bromo-2,6-dimethyl-phenyl)-3,3-
dimcfhyl-butanamidc with a tetrahydroisoquinoline derivative of formula Q below, in

R .
Cay
%
where R, and R,, are, independently, H, CN, halogen, CHZCN OH, NO;, CH>F, CHF3,

CF3, CF;CF3, C1-Cs alkyl, C(=0)Ci-Cealkyl; NHz, NH-C-Cs alkyl; N(C-Cs alkyl)—C,—Cg
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alkyl, NHC(=0)Cr-Cs alkyl, C(=0)N(CHs)z, C(=OIN(EL), C(=0)NH2, C(=O)NH-C+-Cs'

alkyl, SO,NHa, NHSO0,-C;-Cs alkyl; C(=0)O0C1-Cs alkyl, OC(=0)Cy-Cs alkyl, OC+-Cs

alkyl, SC,-Cs alkyl, C3-Cs cycloalkyl (CH2)mC3-Cs cycloalkyl; C3-Ce cycloalkenyl,
(CHz)mCrCG cycloalkenyl, C2-Cg alkenyl, C»-Cs alkynyl, (CHz)nthienyl, {(CHz)miuryl,
(CHy)imnidazolyl, (CH2)mpyrazyl, (CHz)moxazolyi {CHz)pisoxazolyl, (CHg)mtluazolyl
(CHy)gisothiazolyl, (CH2)wphenyl, (CHz)mpy:rolyl (CHy)pyridyl, or (CHp)mpyrirnidyl,

. whlch cycloalkyl and said cycloalkenyl groups optlonally contain one of two hetercatoms

selected mdependently from O, N, and S; wheremis zero, 1,01 2 or R, and Ry, together

 with the ring catbon atoms to which thcy are attached, form a 5- or 6- member fused nng,

which ring may be saturated, upsaturated, or aromatic, which optmnaily contams oneor

* two heteroatoms selected mdependently from O, N,and S; R"1 is I-I halogm, phenyl 2-

(N,N-dxmethylammo)ethyl CF;, OC,-C; alkyl or C)-C; alkyl; where all alkyl, cycloalkyl,

alkenyl, cycloalkenyl heterocyc]oalkyl heterocycloalkenyt, alkynyl, aryl, and heteroaryl-

groups in Ry, Ry, and R" are optionally substituted with one or two substituents selected
mdepcndenﬂy from C;-C;3 alkyl, halogen, CN, OH, OMe, OEt, CN CH,F, and
mﬂuo;omeﬂlyl;and where, additionally, all cycloalkyl and heterocycloalkyl groups are
optionally substituted with a carbonyl gm_up§ in the presence of
bis(dibenzylidineacetone)paliadium, (2'-dicyclohexyl phosphanyl-biphenyl-2-y1)-
gimethylamine, and potassium t-butoxide in dry toluene,

35.  The product of claim 31, where R" is H, halogen, CFs, OCr-C; alkyl o C; -C; alkyl.
36. A composition comprising a phannaceuucally acceptable carrier or diluent, a
Syrup for pediatric use, and a pharmaceutxcally effective amount of at least one of the

following: a compound of formula IA, a pharmaceutically acceptable salt of a compound

of formula IA, and a pharmaceutically acceptable solvate of a compound of formula L.

37. A tabiet comprising a pharmaceutically acceptable camier or diluent, and a
pharmaceutically effective amount of at least one of the following: a compound of
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40, The oompound of claim 1 wlnch isa compound of formu]a IA-

WO 2008/024398 PCTAIS2007/018571

fonnula IA-1,2 phaxmaceuhcally acceptable salt of a compound of formula IA-1, anda

p_harmaccnncally acceptable solvate of a compound of formula JA-1.

38 Thetablet of claim 37, whore the tablet is chowable. B

39. A capsule compnsmg a pharmacelmwly acceptable carrier ordiluent, and a
f the following: a compound of

phannaceuhcally effective amount ofat least ohe o |
formuia IA-1, 2 pharmaceutlcally acceptahie saltofa oomp'ound'of formula IA-l,anda -

pharmaceutwally acocptable solvate ofa compound of formula lA—l .

1, whérc R;and R3

form a fised 5- or 6- member 1ing, optlonally substituted with methyl or balogen, and
where Rz and Re arc, mdcpcndmﬂy H, F Cl CF;, OCF3, OCi-Cs alkyl, or C1-Cs; and Rsis
C;-Ce alkyl, (CHR6)oC5-Cs cycloalkyl (Cfms}wCHzcs-Cﬁ cycloalkyl, CHy(CHRg)sC5-Cs
cycloalkyl, CR6=CH—CB—CG cycloalkyl, CH=CR5-C3—C6 cycloalkyl, (CHRs)wCs-Cs '
cycloalkenyl. CH2(CHReCsCs cycloalkenyl, C,-Cg alkenyl, C-Cs alkynyl Ar,
(CHRg)wx, CHz(CHRs)wAT, OT (CHRs)‘.CHZAr where'w =0—3, Ar is phenyl, furyl,
pyrrolyl, oxazolyl thiazotyl, thienyl, or pyndyl and Rs is C;—C; a]kyl ‘where all a]kyl,
cycloalkyl, aryl, and heteroaryl groups in R;, Ry, Rs, Re, and Ar are ophonally suhstmlted

with one or two subsntuems selected independently froim C;-Cs alkyl, halogen, OCH;,

OCH;CHs, CN, and CFs.

a TA in an amount of from about 10 mg to about 2000 mg

41. The use of compound of formul
disease, disorder, or

per day in the manufacture of medicament for the treatment or preventlon ofa

condition that is affected by modulation of potassium ion channels .
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