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Invest. Drugs, 9:2695-2704, 2000). However, these agents have the major liability of an enhanced risk of
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The ultrarapid delayed rectifier K* current, Ig,, has been observed specifically in human
atrium and not in ventricle. The molecular correlate of Ix,, in the human atrium is the potassium channel
designated Kv1.5. Ix, is believed to contribute significantly to repolarization in human atrium.
Consequently, a specific blocker of I, that is a compound which blocks Kv1.5, would overcome the

shortcoming of other compounds by prolonging refractoriness through retardation of the repolarization in
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wherein:
A, B and C are independently selected from the group consisting of:
1) an aryl ring, and
2) a heteroaryl ring, wherein the point of attachment to the heteroaryl ring is a carbon atom, and
the heteroaryl ring is selected from the group consisting of:
a) a 5-membered unsaturated monocyclic ring with 1, 2, 3, or 4 heteroatom ring atoms

selected from the group consisting of N, O or S,



2) a heteroaryl ring, wherein the point of attachment

to the heteroaryl ring is a carbon atom and the
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said aryl, heteroaryl, saturated heterocyclic ring is unsubstituted, mono-substituted with R4,
disubstituted with groups independently selected from R4, trisubstituted with groups independently
selected from R4, or tetrasubstituted with groups independently selected from R4, and wherein any
stable S or N heteroaryl or heterocyclic ring atom is unsubstituted or substituted with oxo, said
heteroaryl ring R4 substitutions being on one or more heteroaryl ring carbon atoms;
X and Y are independently selected from the group consisting of H and OR5;
R, in each instance in which it appears, is independently selected from the group consisting of hydrogen,
C1-Cg alkyl, and halogen;
R4, in each instance in which it appears, is independently selected from the group consisting of hydrogen,
halogen, CN, CR4=C(R5),, (CR#2)5ORS5, (CRa2)pN(R5)2, (CR22)n C(O)R3, N(RS)C(O)R3, C(O)ORS,
and N(R5)S(O)mRS5;



said aryl, heteroaryl, saturated heterocyclic ring is
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unsaturated monocyclic ring with 1 N atom, said aryl and heteroaryl ring is unsubstituted, mono-
substituted with R4, disubstituted with groups independently selected from R4, trisubstituted with groups
independently selected from R4, or tetrasubstituted with groups independently selected from R4, and
wherein any stable N heteroaryl or heterocyclic ring atom is unsubstituted or substituted with oxo, said
heteroaryl ring R4 substitutions being on one or more heteroaryl ring carbon atoms; and

D is a heteroaryl ring, wherein the point of attachment to the heteroaryl ring is a carbon atom, and the
heteroaryl ring is a 6-membered unsaturated monocyclic ring with 1 or 2 N ring atoms, and said

heteroaryl ring is unsubstituted, mono-substituted with R4, disubstituted with groups independently
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I' NHC(O OCH3 NHC(O) N(CH3) 2 An exanpl e of a conpound of
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An example of a compound of the invention is a compound selected from the group
consisting of
(R)-N-{6-[ 1-(4-fluorophenyl)-2,2-dipyridin-3-ylethyl]pyridin-2-yl} methanesulfonamide,
(S)-N-{6-[1-(4-fluorophenyl)-2,2-dipyridin-3-ylethyl]pyridin-2-yl} methanesulfonamide,
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anti tachycardl a device (e.g. a defibril]|ator or

inhibitiqpepBivh RERISPTAORBFIIEI GROWHOh? SORRIPOUTPBYe Ehgl ipticctive at

inhibitidg Kf165. pr esent i nventi on al so enconpasses a

pharmgceufical faormulatio ri.sing a .. . .
phar g%c@ Fﬁ‘g?qﬂi?%%e@é‘ﬁlamr}é’ g&?‘ﬁ“&? O%‘?{EIVGPW@ RS Sirhyhumias, o8-
atrial ﬁlﬁﬂlaﬁ@f mlahﬂdtteq lmtrial grthgthmic eut supmivéngriaitr ¢aohyabidén, oramdrahal, which

dr e a
comprlse%a ﬁ%l(%tgrd 1% rggeulag lggffl céiﬁ‘e %ﬁ&fnﬁéf ac%wg’%fﬁgﬁﬁ%ﬁm a
| conpriotings e erfeltennis aznegied oFgro s tiroppheembolic events, such

as Stmkgorrpounds of the present inventi on may have chi r al

centers, e.g. one chiral center rovi di ng for

ster eeﬁ@‘é\%’él?fﬁfeﬂf‘l‘ﬁm%ﬂ%nep@f)a megjod p CYFHIRg, ong%sﬂyeél?egrt failure.

( pr ovisdioth@r ﬁ@ferrbkperhlﬁbdfrﬁaﬁf is tneiRdios BEating or frEieing inHubddepression
or  disg e g S G PORFRI KPR G T haPiseh ik g b Ofeluding
wound heating sirgerg andshotk) |cbmn1|c$aq11¢rapmﬁacﬁq>re dertagd denfpa) SlanbllSesystem disorders,
and condi%%%e&laucﬁﬁffeh@tg}léé -Bﬁdﬂfaﬂgﬁg% V#B%&qmu adr-vaeld H?)@tddlseases

are a SO I'ncC in the scope of
broughtmbew drimeitwhlaeassiip ranspintagiom nyitein thivemhodiesst isgatethed ﬁ"@f treatmg or

preventfh% BR0Yd defelfon @) adAinRuRBg lé@rhﬁbuﬁ&) bI¥RS inFBWfioH REt8 A Gnmunosuppresant
tautomeri smto form hydroxy! -CH=C(OH)- groups (enol
compowdy ng) . Both keto and enol forns are included within

t he scapthedprefehed &hl&ﬁlﬁﬁﬁn‘c is ra\hﬁ:ﬂtoid@ﬂtredtMg aﬂpibteinﬁmg gliomas including

car baon- pay occur in
those oéoggrr?&g %Igh?l‘d?&ﬁ}gﬂ%cy Hareffrﬁ 1}/ g 8?ree or Cgh? rgzg‘i r%cy t he ' .
conpouathebpriefegred erpbaditeatt isp mdﬂ@drfmes@nmg iimg patieptdiaving atrial
fibrillation, a condition of normal sinus rhythm, in which the induced rhythm corresponds to the rhythm

that would be considered normal for an individual sharing with the patient similar size and age
characteristics, which comprises treating the patient with a compound of the invention.

Another preferred embodiment is a method for treating tachycardia, (i.e., rapid heart rate
e.g. 100 beats per minute) in a patient which comprises treating the patient with an antitachycardia device

(e.g. a defibrillator or a pacemaker) in combination with a compound of Claim 1.



Li st of abbreviations: AAS atom c absorption
spectroscopy AIDS acquired i nmunodefici ency syndrone
WQ@\Rooaessad fibrillation ACE angi ot ensi n converPCTyS2005/026334

enzynme APD action potential duration Ar argon Boc

but oxycar bonyl Boc2O di-tert-bxAy\ dicarbonate CHO

Chi nese hanster ovary dba di benzyli di neacet one DEA

dieth . .

i et 1 B bR oA PRI A S frmeefion.comprigne
pharma&eGiallg awyptehsle birg¢rong teleyinpoved of Firmolpd et # alweaqeetlcaﬂy geceptable
erystal forih fal AL RSB5A i 5@%{1’1\%&1{@&%@&ﬁ)ﬁdl’ﬁlﬁ&)ﬁ{léﬁmﬁﬁpo@u%the

eret3
COmPOUPFIP kaqimmmm@tm %ﬁdlltl%r%%rnétaéenl’it OH et hanol FAAS

f | ame 18t edhgouABRSR E}Etﬁr&gnt%ﬁ@ﬁﬁcﬁﬁﬁ‘a@%vd:ﬁﬁalf&h@fs 8 \bné hiral center
ser.um HBSS Hank §$balz§5ed sal tQFO ution

(providRE Sy TR R RE etira S Guis (IS UFBRGT 8 XEr
stereoisbitbr€ (RIRHN(SI) GRSy aad (8,81 This nventixndgphadehyil of the optical isomers and

mixtures thereof. Whenever the isomeric composition is unspecified, all possible isomers are included.
Tautomers of compounds defined in Formula I are also included within the scope of the
present invention. For example, compounds including carbonyl ~CH2C(O)- groups (keto forms) may
undergo tautomerism to form hydroxyl -CH=C(OH)- groups (enol forms). Both keto and enol forms are
included within the scope of the present invention.
In addition compounds with carbon-carbon double bonds may occur in Z- and E- forms

with all isomeric forms of the compounds being included in the present invention.

List of abbreviations:

AAS atomic absorption spectroscopy

AIDS acquired immunodeficiency syndrome
AF atrial fibrillation

ACE angiotensin converting enzyme

APD action potential duration

Ar argon

Boc butoxycarbonyl

Boc,O di-tert-butyl dicarbonate

CHO Chinese hamster ovary

dba dibenzylidineacetone

DEA diethylamine

DMF dimethylformamide

DMSO dimethylsulfoxide

EDTA ethylenediaminetetraacetic acid
EGTA ethylenebis(oxyethylenenitrilo)tetraacetic acid
ESI electrospray ionization

EtsN triethylamine

EtOAc ethyl acetate

Et,O diethyl ether



HRVMS hi gh resol uti on mass spectrum Z- PrMgQ i sopr opyl
magnesi um chl oride f-PrOH i sopropanol | NH inhibition
wQDAcI285M um di | sopropyl am de Li HVDS |ithi um PCT/US2005/026334
hexanet hyl di si | azi de LRVS | ow resol uti on mass spectrum
LYS | ysate MeOH net hanol MS mass spectrum " - BuLi
"-butyllithium NVR nucl ear magneti c resonance NSAI D

non- st eroi dal antijnfl ammat ory drug PBS
EtOBFy 1 osphat e- buf f e &GP, ;’tg{ﬁﬁgrg é%l?gtﬁ atant TAFI
EtOH t hr onbi n- acti vatetgha@d fi brinolysis inhibitor TFA
trifluoroacetic [ d TsCH
FAAS bdhobiFuksbi@iyatalapan Ts
/ ?-t ol uenesul forﬁfl’a{c{:’l a@péf%s&gée ﬁ%r e(%ﬁg except where
FBS noted, "al kyl" ifefalibavi@pgredmt o i ncl ude both branched-

HBSs and strai ght - chaiaaks 8hiscal ek sslutiphhat i ¢ hydr ocar bon

groups, includin Il 1s rs, havi, he ecifi.ed
HEPEShunber of car boﬁ\%%\séﬁ‘#fﬁ’.‘ye nﬁ%’fﬁfﬁz G'E\L%geté\%ssi“ Plé]fia%‘gs
HPLC for al kyl groupsighrpeessige tiquithcloogitogrepiyhe

specification, e.g. hyl represented by "M"
HRMSor CH3, et hyl nglﬁ/g%ﬁees%ﬁlég}r{glggﬁ%%%ﬁgy PEt "oor CH2>C/:H3
i-PrMg@f opyl may be r éppepehmamediyn tipprideor CH2CH2CH3, but yl
iprogmay be representgd Py, iBu" or CH2CH2CH2CH3 , etc.

"C-6 alkyl" (or "Ci-C6 al kyl") for exanple, neans

li near or brancHedbitiehin al kyl groups, including all
LDA isoners, having ikiiendpeprdpyRehiddunber of carbon atons.

LiHI\/[D? -g alkyl incl lighelgm?xleéam%{hy}cﬁs?lazqgexyl al kyl and

LRMS low resolution mass spectrum

LYS lysate

MeOH methanol

MS mass spectrum

n-Buli n-butyllithium

NMR nuclear magnetic resonance

NSAID non-steroidal antiinflammatory drug
PBS phosphate-buffered saline

SUP supernatant

TAFI thrombin-activatable fibrinolysis inhibitor
TFA trifluoroacetic acid

THF tetrahydrofuran

TsOH p-toluenesulfonic acid

As used herein except where noted, "alkyl" is intended to include both branched- and
straight-chain saturated aliphatic hydrocarbon groups, including all isomers, having the specified number
of carbon atoms. Commonly used abbreviations for alkyl groups are used throughout the specification,
e.g. methyl may be represented by “Me” or CH;, ethyl may be represented by “Et” or CH,CHs, propyl
may be represented by “Pr” or CH,CH,CHj, butyl may be represented by “Bu” or CH,CH,CH,CHj , ete.
“C1-6 alkyl” (or “C1-Cg alkyl”) for example, means linear or branched chain alkyl groups, including all
isomers, having the specified number of carbon atoms. C]-6 alkyl includes all of the hexyl alkyl and

pentyl alkyl isomers as well as n-, iso-, sec- and t-butyl, n- and isopropyl, ethyl and methyl. “Cj-4 alkyl”



penryl al kyl isoners as well as n-, iso-, sec- and

t-butyl, n- and isopropyl, ethyl and nethyl. "Cl.4
wa@bdogloZsse@ns n-, iso, sec- and t-butyl, n- andPCT/US2005/026334

i sopropyl, ethyl and nethyl. The term "al koxy"

represents a linear or branched al kyl group of

indlcated nunber of carbon atons attached t hrough an

en bri The term" C
means 54850 B8, it S B R e DR Mg s
or brandhedaljpg gccmptoamdwatgd aumtbee aﬁqarltomtoua rab@nhedaﬂlmwh jﬂowye@h Wge

a dou k”}lhg teElﬂ ngléeﬁ%h Qndﬂd%? Glahiobe & A étx%gﬁ'ﬁoﬂﬁﬁ%ﬁﬁhﬁ&ed fiyQfocarbon

exanp ternatlve
groups coggmgngaart @p{ﬂvo carsn atcggs_ Jgglecbp)k@mble)bop% rTl@)@g‘ﬁﬁ? ghylepédﬁ@presented
for exarhplae@r' CHsCHi" angtearitiedia b "H&Gﬁe@iﬁl’ ‘gfzoyﬂkenh}a’\(onfglzf—(i Patkedyl”) for

example, g}?ﬁ%ﬁ? g&%&? \R%%’K&lng andzﬂitﬁng*@'guepss ﬁ‘a‘ﬁlﬂﬁ %)ﬁ}? neaﬁ%)/]ls and includes all
of the pdnt@ydjsemnyrk as Qel}ﬂsd[dﬁllmpb'l,, 2-3»!]'(&11361 hbngdyl, (IQJ’rolEhjilyI—Qmpbr)yl and ethenyl
(or ethyRnDh.| SnibPeMSs SULR <@S 3"dfend” ﬁ&d@%ﬁxhaogbaayaeaﬁhgan al ogous

meani ng. The term "al'kyn yI' i ncl udes both branched and
st r ai Jhe taidplynyHsedledeabertl brapehed ead duightrheinpsaturated hydrocarbon

groups &B{hﬁlﬂhg‘ét Mst@hio LEBSH atd MO0l pﬁﬂtrﬂeoé&dJ Pl M@ nb Xceﬁyene is represented,

for exalgg(lgzgpﬁre' B%Eﬁ é%ag?lveﬁ%/ bgl"ﬁgle VEQE, | g?/?’r(w Sd%ﬂ&ny ) for

exampléi |n’(eﬁﬁ1§/ﬁneal(c@ branéhdd mihlyyy gjroﬁpsfh@{fmg Ramplte 5 cidansgoms and includes all

ofthe pESHS sairs AR O AL DAY PPy PRRERIL AR fd ctymy
(or acetylgmyhe r$miar toyas puchgs 1Cha elkpmyl” haye gy pipipgpus meapiigy ny| |

1-pro I}Irp%/ L othgrw@sregﬁe}éﬁ%laﬂycgo%h a@toElé(lnM suﬁ bt QP O &hﬁ r"%ﬁwtrtuted” alkyl,

Simlar terns su ave an a
alkenyl prdaikyny! groppsassungtyatuled S’éS‘%’EFéé‘P‘X el 93 sistévenionsaghcarbon atom,
with hai'oucwjlgg hikty},l CBg"NIy, NoO| L6 'mgg?ic:y ?ﬁg CN, ka—glf% .-?ddtqe(zwzﬂkyl), C3-
n [OUPS are unsupbstitutea or supstitute
Croo GG ghbep |

stituents on each carbon atom wth
C2-Cs dlynyl, (C1-Ceatyh SKN0;2-CF8-CoMiiDSIa2(@eCarikyl)y) 2, N2,

CocUeRpy i SR g g
(Co-CealkyDOC(D)-- (€6 C@laﬂévﬂ)PS?njiéa 6@@0 %algylml-z( c&p 2 U)@é )- (Co-Co
alky)O& UNQU@NH HQikyD, 6 al kyl )CFS (CO

G-
NH(C]a ﬁ?@%% % a&lgi(l))} (@%ﬁ%&%@@b %é %Yl) ffy(]’j(?ral% heterocycle,

heteroc?éltl)ﬂ I hald 5391 h&36-artli) lé'hgﬁ(l;[e@} _1?\| ﬁ?ﬂgb%%togﬁelﬁalkyl cyano-aryl, cyano-

aralkyla?iy E@ %ﬂl@c%ﬁ ?{W)’% lioki - C' 6 al kyl )NHSq 2(Gi-C
6 al ky]‘h)e tergar ‘ﬂo” asaqnaqlmﬂ in ¢xpresviens yedbas “Co-6 alkyl” means a direct covalent

het e cl hal
bond. SH% arlryh\g eélr%l ér%‘e,ﬁe}{défﬁx el t?%@?%lrl%e&?glcgrfaﬂ{ @ané} %f ag)rr]rbs_m a ﬁoup is equal to
zero, it ypansdbat aielaydms adyegmbthh@togqr@@y]mc@ed detly by a bond. For example, in the

cyanar h rocyclylalkyl The term"C0 " as enplnuwgfqn
eXpr'e@s¥i ons such as "C -6 al kyl" neans a direct

structureoval et , wherein s is an integer equal to zero, 1 or 2, the structure is when s is
ZEero.
The term “C3.g cycloalkyl” (or “C3-Cg cycloalkyl”) means a cyclic ring of an alkane

having three to eight total carbon atoms (i.e., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, or cyclooctyl). The terms “C3-7 cycloalkyl”, “C3-¢ cycloalkyl”, “C5-7 cycloalkyl” and the

like have analogous meanings.
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bond. Simlarly, when an integer defining the presence
of a certain nunber of atons in a group is equal to

W@ 2006/028590 neans that the atons adj acent ther et PCHIUS2005/026334
connected directly by a bond. For exanple, inthe L C
L structure T wherein s-is an integer equal to zero, 1
or 2, the structure is T when s is zero The term

0 aq " E an . .
oy i 1 &b farhalVeen P phalel e ¥R price (BRRR afl iggine
(alternaterdjoefermd cms fluioroe(F), oldyml(@bﬂww¢ (Brgod midati) ,
C y cl on@e ket “ccg CHaIbHWB’ kwhlayﬁbm&maﬁbe1y B refeyieh a6 tg¢l g haloalkyl”

or “haloggRRAGT R MIRAIHER £ ke SRR RIUS T frgemibove with

one or th@¥& mlogbalsﬁlgaaﬁlenté OFhe'thrad ‘&1 )4 habdatitys” Hao ad dnatogbusaneaning. The term “Cq-

6 ﬂuorotaﬁ](y I NG uagrgfgg?lﬁ?neaﬁﬁgdcg&? Sh(e ﬂ%ﬂ)ggm@ﬁé &3%11% alreggs%cgf:%qo fluoro.

Suitablg ﬂll)o)“oalkpﬂ-semﬂedenhe ©riesd Chia)oat{FHay(1-¢., 1(1ﬂp©rgmetﬂ7ﬁly2 2,2-trifluoroethyl, 3,3,3-
ely be referred to as "C -C hal oal kyl " or
tnﬂwﬁoﬁgf g%ﬁ?ed Cl-C6 alkyl") nmeans a d to C Ilnear or
br anc %d tegink parbepyelg’p(and vatiations depreplh eneh ani qatboeystic’ow “pasbesyclyl”) as
used heFb@, Q@IBR cBlebSEd hdiated Iﬂefaﬂﬂﬁ (t)ar(rgl 10 @k-rﬂonbég}cﬁ@slﬁyﬂa’ced loasnsatrated ring
The t

or 0 o303 S8 s B A e o BB el b Bt L BB Epapennc o

or fusedoEthé S&Eﬁrhfgt ad chéh ﬁdgd@é’aﬁna’céﬁbrtuﬁ&ﬂhﬁatédl UDfeQ:&ﬂbKQMcE may be attached to

aeres PR SR R B FRQMIEISAE, £ oL TPl
carbocyele arp a sitset dfehematboeyclsdyec He'terfod ifighed hicy dic |cmhg:ytlh'ég®thly refers to a
C7to Csfb' 6R3y@R ring @&sl%? WGV Hidh call ringGRERRENE bilnsaturdSd BisBdho adjacent carbon

herein, unless otherwi se indicated, refers to Si)
atoms aresh@errby eash of ihe ringsin deaing dyserm. dniistd ey bercartoayplon “(hpqh)one ring is

saturate@ aﬁti th %thg g sghﬁbéﬁ b a‘%aﬁt?a&édﬁﬁ&y@l@c g et WUrfaded dicktRGarbocycle in
system

i s either independent of
which o %%I‘Stbﬁnzeflﬁ b oahetid %%@ﬂatf‘é’r}a %%Wreﬁg Y eIy o Tosed
b1cyc11d1farbd>6§&ﬁ§ i vadichcthne 'ﬁhgls%aﬂzl@ﬁmand e dm ismsalrhiad ked vhaturhel ring

{
oo S P B BB 0l 0 PR LS o
etc. Urréﬁs&otaergwsﬁgsaetedmblow@kd&we@yw&or sybs t“tedf"‘ﬁté e #YLiGis@afkenyl, 1.

6 alkyng &YE hhi6gmaNao oy OHE'A BBREsAhd Hsddfi®tBe dBatrafed t&b&dyEles are those
|cycI|c ring systemin which each ring. is saturated
bicyclicnarbppsdasin #hish opavine oy barpns g endhie SR hedhigtpted or unsaturated,

with att%lﬁ{eﬁfjvlp ¥nyeRfdn @omt thA réshiRkdia aisiAbleREmpduRE. RiyHésGRtiv examples of this

d bicyc|ic carbocycle in which one ring is
Subse“g;\’t“?ﬁtg‘i%’g’o‘gﬁé the other is saturated is a saturated

bi cyclic ring systen1 A fused bicyclic carbocycle in

e Gl ctic s
CoCoCoC
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bi cyclic carbocycle in which one ring is benzene and
the other is unsaturated is an unsaturated ring

W@ y@homs9Gat ur at ed carbocyclic rings are al so Pef/E82008026334
to as cycloal kyl rings, e.g., cyclopropyl, cyclobutyl,
etc. Unl ess otherw se noted, carbocycle is
unsubstituted or substituted wth Cl-6 al kyl, 0 6
al ken

o " hal .0

o g gy S o B LR b BB whrin e

individwat eartidepdie ringcipnahd pznlyrmg Isy;s@syrcslaeesﬁlsqd onhifitasheddn eath othgr vig aamgle bond.
: saturated or

suiabl g e B B B bonat orm ¢ .

r esul {Ihe fermhagerapyicls” Eadperiatians therprisidims ahstoracysliams( la%erocyclyl )
broadly@éfeds é)t Siihrsed- tdt) Pedctbered, r&@tufaﬁ&d'o@%sﬁ&raﬂﬂ&n&ﬁbfﬁhc aifiy lor (ii) a stable 7-

rere o_.aromatic no- a car oC r|n
fo 12-m§v£?r T EnBD R FOP BRI § %«%fﬁ% G554 he other
ring or iuli‘@ aﬁ)d)éaﬁh ring 1s$y1$1fa&ﬂ8>r aﬁsetufaweaildmlue mbﬁoaydhe ding Or kaeg(chc ring system
contain$ ?]ne o fnoreqle eﬁ(?a:,]on | (e €. %n% 1 tﬁ H Ihgt?ll%Lt%Flg r%% 9 lotld Qﬁle{e&%{oﬁg?selected

nap
from N, (h emcb? mdwdia@mce( @fwdrbvmtplas (thﬁmortomeqhé Bibg gtpeqqllragontams at least one

carbon att}ﬁtaﬁ& @1@ X%F lsycsterrgrtym&ﬁgf SR &l 134kt Do RE@ES llt}émﬁ)e f 1R whebehn any one or
1) menbered, saturated

more of hbuiroRea el S"rlf%‘ﬁb??%‘!ti’%s s PPipnalby oxeqipsyd, sy ppeer pror gfthe nirogen
heteroatbdrs IEIPAGHAE qRAtexEzkd. cumes@ gthsmaie&mmﬁbfdﬁme hé’tet@a)&lﬁc fmglgay e attached

dent
s any HelfiomSoramoa mop gvite @fenelBel s indfs GhedPhal¢ Sy Sructure.
Unless btherwise speifed) whani thtg}letﬁrocmlrcymlg ihes subsifjuemissit smnd@“stb@d th@ the
substltuglptg Flg{() bé@‘[a@he!&j& E{(@p aont i the 1T ﬁsgg thtfmér%mgﬂa Sitch J;l%tc%fbgﬁlﬁt‘aﬁﬁspmwded

ecte rom
mﬁaS@HQCGmDQﬂﬁﬁsﬁﬂﬁﬁﬂﬂﬁrbon atoms (the nDnocycllc r|ng

t y Pi cablidks Sﬂ&t@éeﬁﬁec@ﬁcah}eﬁ%d 0] Bﬁlye‘aﬁsﬂgﬁmﬁéd?r& @iﬂ? “suBRituted”,
ing systens typical g% contain, at | east

cycloalflGRE F0 BAEORIEL GRS By BREEF P RTBRe 145 "ﬁ?‘ﬁ%e fhe terms
“substnated Cstmfowyclh@bé’f Gatbetitsted arylipnd Srubstitytedbetatdcyeld’ arg mﬂenéﬁﬁyto include

the cyc cu%{)l%ﬁ, Gonimin I O%H? 2?0 c} %1{13%(%&%% in ifl e&d%{o%%%v ﬁqn‘%ofnf%foa%%hg{égtl t6 Yhe rest of the

erw se Sp
compoundt Rreforplyl the sutistigentagre bdected imotibel gratp whyh fnstudeso hutdymap Himited to,

halo, C?—@ﬁ@@lﬂylatp NIPY, BT @g alklpm Nijzt 8€d) B N3 [ €8 LOR 110y 41k8), C3-C10

cvelnlgi ot o o NS e StPbgs Bl SRo-co s
2(Co-Cgulishi, (Ces SHWB)C(G)ﬁHuW@@Hﬂd -0t Co HbyTfias (G Gewe)CO)-, (Co-

cs BB B ISR ERU 5 P 5, WRANEAR G D o

alky) OCN@NIG-2dryls hrhlkyl, hd&té‘romgs hétéxﬁcycl;llﬂﬂ@&Smbt-dnﬁ[ il gralkyl, halo-heterocycle,

halo—he%eg ucgclyfaﬁcﬁ{, ng-%%y ya aI :ﬁ#qx ca/r nr11 %dy%fé :a%?c afld- fl&gljoélycgflalkyl
are uﬁkﬂb@tdh@me@wbmf@nh@%$$im&mbh¢@0®@bﬁlheﬂ@T¢mf¥¢#mwd
heterocgﬁfcnge 39 %férg W e?tg:te{-&ggg Qs &Y ﬁécpzﬂJoW i whlchstﬂpéﬁﬁé 1itloQstem (whether

substitute eterocK e intended to
mono- Pl‘rf@IlWéh%)H%Sa&%‘Fq Ihg s sewpeh ‘r“rﬂa/Ch? B8 Fo1E13 tga 4- 0 $-membered

saturatURSoboi€ AhS orl Akt -ttd DNmE@bdréiEbiPRIIOHin@Sys@intvataehgndists 6f carbon

rest
atoms ang one or more Leteroatoms selected from N, O and S. Representative examples include

piperidinyl, piperazinyl, azepanyl, pyrrolidinyl, pyrazolidinyl, imidazolidinyl, oxazolidinyl,
isoxazolidinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, isothiazolidinyl, and tetrahydrofuryl (or
tetrahydrofuranyl).
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conmpound. Preferably, the substituents are sel ected
fromthe group which includes, but is not limted to,

whad0e/02852 C20 al kyl, CF3, NH2, N(C -C6 al kyl ) 2PCT/NE®N5/026334
oxo, CN, N3, -OH, -G -C6 al kyl), C3-C10 cycl oal kyl,
C2-C6 al kenyl, C2-C6 al kynyl, (Co-C6 al kyl) S(0) g-2-,
aryI S(0) g-2-, (Co-C6 aIkyI)S(C»O - 2(C0 -C6 alkyl)-

C@%&%a}c&%ﬂ aﬂo(ﬂEf) su’%s%Nﬁ'% l}(né’clfn:)o 6) 1% ?lz éﬁllfr}/'la%g: %romauc"
(alterna‘a‘i'elk}yfh)aﬁoay-l’ﬁ)g&leadlllyyéf}r-s fo { IRerocgele at dafiny l'(g)/f: in-wpiigothe @gire ring
system ﬁ\h{é%@ fenol 8:0%0% lé)liy%n) %@cl}lh{'g sysQJnY | The%&ﬁ{ H¥deroaromatic ring" refers

eroary al o- ar
a5-or %@p@be&@dgpwpychn aro(maﬁ@ fl@g oy |t%12—memberec¥ bicyclic which consists of carbon
atoms aR@brR-cr iRt RPIAEIN seleki¥d frof YR DAmMASY lin the ¥@BOF ﬁibﬁitktydl heteroaryl rmgs

R LR T T MY ————

formatihie tRepRENEHies exainptes of Iﬁdﬂ@oetr@nal’ic tingt mrladeridel, pyrodylchyrazinyl,
pyrunld%wiI g)%r?ciaﬁ%y fe%&lé(o} Rid ghethgrs}tetﬁ%c%f%’]ﬁfaﬁxgl Hﬁﬁéz%S@ g?ggéﬁﬁ Jcrﬁzolyl

rrn
tetrazolplpbxpzadylcispaxpzdlyd, @@dmcéyletmazomelsqt@pmlylsqm@hl@fp@z@lyl
het er %g:%gén&u(/é QﬁmpfegBﬁfﬁych@h@erécyafe@m@hﬁ@mﬁ%tﬁ&olyl indolyl,

sat ur at monocyclic ring or a stab )
isoindolyb indazrbdr iaépliny s ipeindeliny, @n@gawéarﬂw%ﬁyle Gy clgpmanyl,

1sochroﬁlaq{ylo QétraBy @OGuirdligyI0f En My RErehy IR G ad1 DS iss@ligdingld from

O and S. Representative exanpl eﬁc@j ude

ol |

pi peri di nyl inyl, aze .
2,3- dlh@?"&%@lﬁfrﬁ‘?yﬁ)?kgo d‘ﬁﬁ{ 3%9%1 } ﬁ‘df?ff}nglaggazol i di W‘ Yif'b)(lﬁ)thlaZ()le’
saxazol i di nyl, norpholinyl hlonnrphollnyl 0
kﬁzglldln yl ISOthIaZO|I@:E and tet rahydr of ur >
Gie. (oF t&brakpenzofli-dioyolyl (Mot 6F0Rr onitcewan FOHeRiifRiber © is
altematﬁilé Ebrr@ to tag‘?i t}ﬁ{/ﬂ% ¥ed ﬁlﬁstmhenﬁmethﬁlb&dfo%/ Bached to two adjacent carbon
“heét er oar oma (alternatively "heteroaryl™)

atoms. general |y refers to a heterocycle as defined above in
Whi ch Udies eprdskle stated §o By Sérerary( MTeinkairatadMing 104 partially or fully

unsaturEt%{ie %n CYRL LG, S arf linH; 1‘9’%‘? {n%ncfc 51& @é’csdffb%@}cleﬂ?@fexts €4 &clohexene,

oaromat1 ¢ ring nber ed
cyclohaxadiaeyaldibenzanmat i ¢ ring or a 7- to 12 msnber ed

bi cycly %esmé,?é; nggaép%é e Qc];nftrﬁ%r Qpﬁn%% Qi u%m;*n 80cfkive. For

nore hetero he case
exampleyfa hstgtesydle daseribed @t equinining from fyte %@fﬁ%m% @ﬂealts thf‘e%f-‘éftmcycle can

containQNE 3rUrt4fh9QFdatoﬁIs0m (e.g., pyrl dine), such substitutions
can be those reazigbltlng omdeformat 9 ; f 1
Repr es¥RY V! QORGP B TR §g in any formula

depictingall bléberlwg bdﬂl}ﬁound%}df ﬂﬁlnydenthmyi’tﬂfetﬁﬂyibn opyach ptaiirmayde,is independent of
in or t hen h
s oo Vigraife. A5 soRlgROR ko hEaRl e

permissidazdy lspchi C@oﬂ)mz@iswsult m@dﬂmmwndst hi azol yl ,

i sot hi [ n i,az.0! 10 LiB4Buted with
oo SRR AR 8500 R A B vith e crmor

substitygaty zop mplgé@ngqno- m@@g}yyqubstqtlg@p Y8 pwed supsiiusat 19|the extent such single
and mu'ltfb‘l’éﬂubﬂfﬂtnon Kﬁ&h&lﬂglnluﬁi‘ﬂe sulﬁb‘ﬁtuﬁ@ﬁ( a&lthdWine siR)iidchgmlcaimyillowed.

f Ietn ?g I g W%(Pfr{ﬁwvwenaéqs li?f%mrg%ynﬁ%x IN’-omde moieties, the pyridyl-N-oxide
portiontieitfuaﬂnwﬂy désaesivg dofiydntiorabeprdsenatiomyshich as

+ -
\ NT° \ /N°
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alternatively referred to as phenyl having as a
substi tuent nethyl enedi oxy attached to two adj acent
W@ 2006028594 ons. Unl ess expressly stated to the PONMUSZNY 026334

an "unsaturated” ring is a partially or fully

unsaturated ring. For exanple, an "unsaturated

rmnocycl ic C carbocycle" refers to cycl ohexene,
which a¥e u1vai%%9' ene, and benzene. Unl ess expressly stated

RBge pa onlf‘?agl’y all ranges cited herein are

i ncl udioy sariaplsdefinitienscentaiging éqrgp bayjug repegied (rPh - 4SRIRD)r, where r is
the inte &Qt R f@'a'agfuieﬁgﬂliabﬂe &rﬁlé 1@@&%%&@6 dt Ii{‘ifmay di erlrr]xeach

GTOC cle can con al n eteroatons
1nstanc@wh;qj)( easis, and ghervalugpf R rpqtyachffgm@ eztcﬁl wstanee ig ﬁ\shlch it occurs. For

exampl6,GNRE dnti B Ble umeﬁénaerﬁlwemaémrﬂ ﬂfé%w?tcb&wﬁ@gf HEBE réﬂkw NBopyl and

e invention, its definition on each
butyl, tﬁeglggrﬁgg%ce ’S i ndependent of 4ts definition at every

ot her occurrence. Al so conbl dati ons of substituents
and/ or variabl es are pdstrlleSTRECHnly if such

corrbl nati ons resgltH @Hgtjﬁgtecc—eqm The term
"substituted" (e%;,&asm" mﬁ %SHS optionally

Isﬁglsh I:Fé?%m & ﬁ"é calgl one{ﬂ%{y snlgsdg‘ilﬁcf 3} %hoth u%;t%lil Hﬁ?fg%f‘lc) salts and organic

salts; a §isthod tvhich esrglvdnon Réwengmn'e Bharsacinticil Sgkmeceg i Gh lﬁditiohm 221418 (1985). It

is well ﬁrﬂ)%ttb Btﬂée %kﬂlfég g%&‘@g a%’glf Fﬁzﬁé %ltﬁ‘?&?‘s 'cﬁ&églt n & ﬁh?ﬁcal and
chemlcalmaéﬂ][ty, @nwpiaw;i‘g/dmcpmylty aqd eedplilityngis exill ég und[eﬁ;@od by those skilled in

the art, BMArin@dehriddng ééc@ﬁa@@gatltb RRIdS, boi 4rd! ﬁ&tQﬁrﬁﬂeh ¥o Qﬁpéfqﬁ& %Sdcﬂﬁ such as
convent | onal ndgsent ati ons suc,

ch
hydrocigrids %&%%@0&% BhORRGS: hyesobr F 2B BITRBT HE pLpraehic acid such
as mala€Q ﬁIaRhtBJ m@a&er maﬁawcﬂgaté enﬁ&l; eddtale [a0te, metganeSL(lfBRhtEQJ) r

toluenegtﬂg’] ﬁﬁ OT %ahgoaaee Faﬁlﬁ%late 39(? ?tg%?te F%l{nh %rlxl%l}aﬁnacelﬁlcﬁ\(y acce):})kgab?d cations
1ncludedblftf1®mot hmwah sadist, pnigssiumn cakivghalumingmg htthal,m anddminfraium (especially
ammon¥ifh %@ts o % ex negx;u];és? rl’}géf%;e%%ﬁ% d%l]}ﬁ; ﬁo&%oﬁ Ror Y Qegox}stcﬁed above

occurs. are 1 nd ep en
includeqetagsitma godipp raiciin gdspnengms sats.i Aljo srluded whm ﬂ’@tSPFSPP of this

inventi6 28 ¥iystAomBUl)katestah@ b 144334 118 co@pouads df Fogfai® - G CH 3

Methods for preparing the compounds of this invention are illustrated in the following
schemes. Other synthetic protocols will be readily apparent to those skilled in the art. The examples
illustrate the preparation of the compounds of Formula I and as such are not to be considered as limiting

the invention set forth in the claims appended hereto.
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H3CH2CH2CH2C CH2CH2CH3 Phar maceuti cal |y accept abl e

salts include both the netallic (inorganic) salts and
woe@an2ssdsal ts; a list of which is given i n RePCTyB2905/626334

Phar maceuti cal Sciences, 17th Edition, pg. 1418

(1985). It is well known to one skilled in the art

that an appropriate salt formis chosen based on

physi cal and chenical stgabHEMRIL flowability,

hydr o-scopicity and solubility. As will be understood

by thoseO¥ii{led in the art, pharmaceutically

acceptabl e Sa i nclude, but are not limted to salts
O

oM gani ¢ 3h as hyde eride, sulfate,
pho oJa[e @ hyski ele«r—%cgﬂ—efei itrate or
sal t s—o an or gani caci o SUCEPh [{B(Eﬁl?ztg? mal eat e,

3

fumarate, tartrate, succl_nat
| act at e, net hanesul f ona
pal noate, salicylate ax

earate. Simlarly

phar maceuti cal |y acceptabl e cations include, but are
not l[imted to SOdI um aSSI um cal cium al

for preparing the compolnds ofD?rl’YPt?atioﬁventl anBay
illustrated in the folTow ng s"i'PF] to litegapresy snthetlc
protocols will be readily appa %‘f to those skilled in

The ex es illu " reparati on of
The Var{aglé?s go‘%’p% uﬁgg%b?%ffrgaﬁ (f‘e% i: Igr e not to be
considered as limting ion set forth in the
cl ai mrs appended hereto. g%gé}ﬁ%‘\@lemrhe variables A, B, C
(R and 8706- {B[ i K¢-fli@osheind b 2-dipgridia-3cdéthylgpgriilin-2*HimethdAngsul fonamide
EXAVMPLE 1-1 (R and
N-(6-ri-r4-fluorophenyl)-2,2-dipyridin-3-ylethyl lpyrid
i n-2-vUnet hanesul f onam de &P AN.ToMem xture of the
6- Br omp- 2- pyri di ne car boxgl det ydex/s(\\ﬁ 12g, 32.90 nmol)
in anhydrous THF (150 36¢ ufller N2 was added
\ de (2Min diethyl ether,

was warmed to O0C and
was quenched with

17 27 nL) dropw sey
stirred for 1.5 hr.
sat urat ed aqueous NH4C! .
dried (anhd. Na2Sq 4), : and-concentrated to
gi ve (6-bronopyri din-2- 4-f | uor ophenyl ) net hanol . 1H
NVR (500 MHz, CDCl 3) d'v&0 (t, , =

Step A

To a mixture of the 6-Bromo-2-pyridine carboxaldehyde (6 .12g, 32.90 mmol) in anhydrous THF (150
mL) @ -78°C under N was added 4-fluorophenylmagnesium bromide (2M in diethyl ether, 17.27 mL)
dropwise. The reaction was warmed to 0°C and stirred for 1.5 hr. The reaction was quenched with
saturated aqueous NH,Cl. The combined organics were dried (anhd. Na,SOy), filtered, and concentrated
to give (6-bromopyridin-2-y1)(4-fluorophenyi)methanol. TH NMR (500 MHz, CDCl3) § 7.50 (t, 1H, I =
7.7), 7.40 (d, 1H, = 17.8), 7.38-7.32 (m, 2H), 7.10 (d, 1H, 7 =7.6), 7.03 (t, 2H, J = 8.7), 5.73 (d, 1H, J =
4.2), 4.43 (4, 1H, J = 4.4), LRMS nv/z (M+H) Calcd.: 282.0, found: 282.0.
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7.7), 7.40 (d, IH J =7.8), 7.38-7.32 (m 2H), 7.10
(d, IH J =7.6), 7.03 (t, 2H, J =8.7), 5.73 (d, IH,
wQ2006428%) 4.43 (d, IH J = 4.4), LRVE mlz (MHP{T/US2005/026334

Cal cd.: 282.0, found: 282.0.Step B To a m xture of

(6-bromopyridin-2-yl)(4-fluorophenyl)nmethanol in

CH2Cl 2 (120 nmL) @00C was added SOCl 2 (5.870 g, 49.34

nmmol ). The m xture was allowed to slowy warmto rt

and stirred for 16 hr. The m xture was cool ed back to
Step B 00C and quenched with saturated aqueous NaHCCb. The

To a miki@RWI {d-HY {di- 2 yWRIStRXdphas ) Bethaxol W EH,EHRGO 2aL) TH 8°C was added
oem rrblged g%%gm csyp)v\gre p?gi) anhd. Na228 fll)t@éred

SOClL (aﬁzp o dASammal} e mrﬁéfef"@é alllqweﬁgo fl@gliymn\ﬁsa@ %ﬁtﬁrﬂeﬂ &y 16 br. The
mlxtureb%s &bdlédlﬁclg@l 0°C RhOGRhGE JRh ¥athrdfd 34hednsPrR (@, MBe resulting mixture

was eXtIilCTB(? X t%b?[g%iz %h? %fon%quﬁeg ror 1é:sn \)J/v re d“?% P]]ld Na?S((jD% ﬁlterich and
concentbam (I‘B@@asMﬂzg reiD@E & puriffed3y silica gq:l }thomategmpl’r)) (20-30%06 @H@@lz n

Hexaned) td] Ve T bfut 63 6- [thfjﬁ %LE{%E( g}rlﬁm@r %ia (‘gq N]gl?o(éé(bMHz CDCLy) §
7.58 (&, ﬁH:u}rﬁW 7B@(51 0;1% 1Bt &p 76), T 74393 .04t 2H, T = 8.7), 6.08 (s, 1H), LRMS

m/z(M-%?H BN Hop8; Budd: ARI.QY! ) pyridine (2.5 g, 14.69 mml) in
nhydr ous THF 75 nmL) under N2. The m xture was cool ed

to - 780C and LDA (12.24 n., 1.8 M was added dropw se.
Stechhe m Xt ure was stlrred @-78C for 1 hr and

oo s i TS P At 5 e

N2. Theoitamavas taoledeo - T8¢ aikl DA (TR migdct My wasvakledjdrepwise dlhe mixture

e sl AR L R e s
mmol) Wis| addgde dhe grikfure ovee evnmregtt@@"c ape stiressfigr 3 hin g he gegptingevaggyenched with
saturate%ﬂet)bﬁde and éx‘h‘é@tecgﬁi wR OBt 88 8iindd breaa i Weitdribd\(anhd.

NazSO4zﬁ15?r%en%corlpen(rate¢ | TRsrepiiaa gesjdue was RSl Pyfilicase] sraemapgraphy (1-
3% Me@Mih GHHE,) td giv&mrc(d&w[_ lMdZﬂu)o@Eér&)) -IP-8ipPiidig-d;yldtiyl)pyridine. 'H NMR
oo Pl P & Qi 8,20 284 3 0 -7
1.9), 7.49.(86 11, D47.0m.9)3Hp3-7.24 (17, 310, 7.1Hd, VLT =77.8) 7.147 0447, Y, 7.05 (d, 1H, T
=17.56), 458’%1%22? g =78;ﬁ = 1(3d(d isz' 55 —3122) 3 ﬁ;) fH *3@ 1@01 %ﬂd{s Iﬂ/sz&IFrlj Caled.:
434.0, fowpdrf34csh Theiraceraig mlvureﬂ@a ﬁﬁwaraf@% ky @hn‘aiﬁ& AR ¢ dPrAHp flegane +
DEA 1 m&)s ThRanAL ﬁ‘esék Qys GlahtihdPakofADoR8-6%1 L(Ewop&nmmyhdm&-

et g RO D G, R s B BT cond e vas
enantioybrel bfy2-proyniot adfi1 n@:flublicplngt)-2, 2 dishid iRy lethy[pyt BheDBRBIS m/z (M+H)
Caled.: 3?‘&{&%’ t%urfla. ng&46And the second peak was enantionmer B

2-brono-6-[1-(4-fluorophenyl)-2, 2-di pyridin-3-yl ethyl]

Step D PYridine; HRVG miz (M+H) Cal cd.: 434.0633, found:
=434, 0646

A mixture of 2-bromo-6-[1-(4-fluorophenyl)-2,2-dipyridin-3-ylethyl] (enantiomer A) (0.550 g, 1.266
mmol), methanesulfonamide (0.144 g, 1.518 mmol), Cs,CO; (0.578 g, 1.774 mmol), Pd,(dba); (23 mg,
0.025 mmol) and xantphos (44 mg, 0.076 mmol) were stirred in anhydrous dioxane (5 mL). The mixture
was degassed (3X pump/ N2) and heated to 100°C for 16 hr under Np. The mixture was cooled to 1t,
diluted with CHCl; and filtered through a pad of celite. The celite was washed with CHCl; and EtOAc.
The filtrate was concentrated and purified by silica gel chromatography (1-5% MeOH in CH,Cl,) to give
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Step D A m xture of
2-brono-6-[1-(4-fluorophenyl)-2,2-di pyridin-3-ylethyl]
w@ ewanessemer A) (0.550 g, 1.266 mol), PCT/US2005/026334
nmet hanesul f onam de (0.144 g, 1.518 mmol), Cs2CO3
(0.578 g, 1.774 mol ), Pd2 (dba)3 (23 ng, 0.025 mol)
and xant phos (44 ny, 0.076 nnDI) were stirred in

. anhyd [ -
oA R 5 R 5 ARG .
NMR (FA0MHz, s DS Edoed (¢, dH),18,64dd, 114k &d 2\&),t8f59®ﬂKJII‘B Jar2eh), 8.23 (dd, 2H, T =

| hr ' ' = -
o AT By Pt FLICS P o e -1
7.15 (mg Pk &AL (datlHdJ 2ha). 861k P DY) PP dha 1Hel = 8R)- Sid b dHaphy2-2): 5-13
(d, 1H, 6115%/9 W@Z& ?F ), G 2z Vet ﬁ} x%lcé&ﬂnmt.limmsun&: £f9.1450. Enantiomer B of
uor . .. .

N-{6-[15%: fgﬁOWP?”éﬂ)r?:%d’Wé‘P‘ﬁ?T %}v PYidie-ZyPmethensraiiuemide SHENS 2 M
Calcd.: @49 11442NNRK( 5@31 Mwasd;@ntﬁ»dﬁﬂ) ugingliBe mth6é destiibled aBove 4xc(e;i!; with
enantloﬂleI’GB 0112 gromo-ﬁ @64 ?Pdlpl(op‘lﬂyﬁ } ZJd1%yr%hn-%-y]§§1yﬁéy &@% ,2H| " j

= 7.8), 760752(m2H) 7.47 (t, |HJ78) 7. 24-

715 (m 20, 701 (4 ibadee p3), 6,96 (1, 2t6) =

5) H 9 y 1L l'!,ﬁ ENILTORS 1ANE Ak
Cal cd 449 1442 found 449 1450 Enantlorrer B of

N-{6-[|-(4-fluorophenyl)-2,2-dip
i n-2-yl } met hanesul f onam de-&d /. Mem-H) Cal cd.
449. 1442, found: 449. 14591 si zed usi ng the
met hod descri bed abgve _excepl NM h ehantionmer B of
-2-brono-6-[1-(4-fluprophenyl)-2, 2-di pyridin-3-ylethyl]
pyri di ne. EXAMPLE N2 d. S

N-(6 ri-(3-cvanophenyl

r|d|n 3- ylethyl]pyrld

2, 6-di bromopyri dine (6 33 hmol ) i n anhydrous THF

(150 m.) under N2 @ - 78 $ added n-BuLi (10.13 ni,
2.5M dropwi se. The m xture was stirred @-78C for 15
Step AM n and 3- cyanobenzal dehyde (3.32 g, 25.33 nmol) in

o) THF e o
Toa mﬁ"ua’i%/o eéj%ré)ms? §'r P eg(‘6 ot “Z];Sd% gorﬁ é)ﬁh %@@?ﬁﬁsﬁg’?’ﬁg"&’ e{%& @-78°C
was ad@0@-Buid (Ex i3rmled. N}erleFe Thiaexixfig Wap etitygd<@ o{$8R 97§ min and 3-
cyanobg\ﬁztaﬁeléﬂé 59\&":18 gf% 34 Hl% Myaxghs TIEHﬂ Otrfill‘d3 rfn@&ﬂbﬁﬁ ﬁﬁL) was added. The

extracte 3x W t Sé |ne

mixturgwgetiredongd wind@; é%fc(thﬁh‘&arm%@%)md e T Lpffmixture was
quench@&ﬂﬁl@ Mﬁ%&%e&ﬂ%%@ﬁ lafldiBe muﬁ)gllhixidredfamcttéd DawigeftOAc. The

romato % Et OAC in xanes) .t Y .
conbing o(gs G GRS S (U G ST f oSN BT  uid by
silica ghiFMBnta oz aph-E1)5-308d B Ac i2BExafes) foogivecB-E 6 BromopBlidip2B
yl)(hydroxy)methyl]benzonitrile. LRMS m/z (M+H) Calcd.: 289.0, found 289.1.

Step B
To a mixture of 3-[(6-bromopyridin-2-y1)(hydroxy)methyl]benzonitrile (4.88 g, 16.88 mmol) in CH,Cl,

(60 mL) @ 0°C under N, was added SOCL, (2.01 mL, 16.88 mmol). The mixture was warmed to rt and

stirred for 48 hr. The mixture was cooled to 0°C and quenched with saturated aqueous sodium
bicarbonate and extracted 3x with CHyClo. The combined organics were dried (anhd. Na,SOy), filtered,

and concentrated. The residue was purified by silica gel chromatography (25-50% CHCly in Hexanes)
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To a m xture of
3-[(6-bronopyridin-2-yl) (hydroxy) nmet hyl ] benzonitrile

W@ 2008828590 16. 88 mmmol ) in CH2A 2 (60 nl) @ 00C peEs20b5/026334
was added SOC 2 (2.01 nL, 16.88 mmol). The m xture was
wanned to rt and stirred for 48 hr. The m xture was
cooled to 00C and quenched W th saturated aqueous

o sve LB GBS B ARG, ol b L S 36, o

307.0. concentrated. The residue was purified by si I i ca gel
chr omat ogr aphy (25-50% CH2Cl 2 i n Hexanes)to give
3-[(6-bronmopyri di n- 2- yI)(chIoro)nethyl]benzonltrlIe

StepC LRMS miz (M+tH) Cal cd.: 307.0, found: 307.0. Step C To

To a miRufl of 8 14pyRidie-33y1mBiY 1) rﬁlﬁre%@ ydone it hY iy ih dhti@rdu® TAB Q2®m1.) @ -

75°C wiEEN R RATBIA B A5l ) gmm?lsarﬂ%vwgaf heirepLs e 7sc

and 3-[(@esonsdpitidiad-yio¢hlcko ntethgl |behB@itridenelas added. The reaction was warmed to 0°C,
S il . T
and stn*rve/g gc(r gé%{e'gh rg%ﬁtmgImlxliurey\L:)s%@c%l@@%&%{ﬁ%&l&]&%@ﬂgogﬁ S(t'lll, %deeétracted 3x

with Et@A¢. Phetpombinndongerses ware driadi(sahdrMa:$@8, ffiseadcandgongeptrated. The residue
was pur?fﬁ:h l’éSI %ﬁl@g@%@lﬁé{ggr%}gl{g4% Iﬁ@@H @ﬁ(@flﬁﬂ @g@é&a@&ﬁx@ 3Fi.@Ac.

nbl ne organi cs were drile

LML P et ok A T a@ﬁ?& Rl 441 Qfound: 41,0,
The racBicSiiktheavag Sdpafated OFThagIPAPAD (4006 FYONELHeaneCH nill/R DEAOKO 80%

. gLve ra

iprOH i st S B Geismin. The gt Reas 07 SR oS

bromoperidih-RiH-23-dipyhdikiB - }@h}dﬂ)enzomi‘rﬂe, (and the gen:gnd P4kt w@s erBhi@omer B of 3-[1-

Chiral Pak AD (40%
(& bmn{og}%gﬁlfl}{m%gih&dﬁg?ﬁﬁ@g@i to 80%| PrOH in Hexanes +
1 nL/L DEA over 45 mn). The first peak was enanti oner
sepD {00 S Ll o 2-di pyrj din-3 h t
A mise s SR Bf 3 BBk b S B S TR o1
0.721 nﬁlﬁiﬂp frﬂtﬂi@:&yﬁlf(ﬂarﬁrda (0.082-2 0 368linpiph)] CH, Q03B Ehiv0 1 nenRdhdba)s (13

mg, 0. 0%21 {nrno ) ém(g? il{&)(t u6§4§) ! eg%%k GS(Ppyr ! (fnfrfgdéousldlox%ne (f BnLI% The

mixturezgasidegasded (3xuBip8Ng),and he?am_i torh@I°§ forrhé hhumdes . f"ﬂwamc@@l was cooled to
rt, d1luté§10\§%$% S %ﬁg}em&%h a%@&%h’c@ OTﬁ@c%h& wal V\QghemtlhbHCh and

xant
EtOAc p, gyrid yritiger ¢ Bheseeliferveny tep %%9 mﬁa M,ecgi o%rfétr?(tswmoncemted

and purified byrkiktdiret chtagatogrgehy S &d %y MxOH un@H, GR) to aivel ehmtitbaer 4 of N-{6-[1-(3-

cmon g0 ST TR SR1=8, SRR B8 Bt s
§ 10.57¢€1H),8.63 The 28e] + 56, 1) 8 RA8126 dnydH)h 8OHQ, 3HRTPORL,QRG T £8.1), 7.84 (d,

| L t
1H, J= g%t()}j%%h&z(fn ?ﬁ?at?'tg ggg conggﬁgbg%lé?§nd?§umr%?gbga YliI . 3
6.57 (dSiH, § 8.4 b BhEE0Gs iy (L5 JaNB M 3146 (SRBR HRMSH7 (VHED
Caled.: 9:537.?489!‘1%{1“& Q1466 Bhantlok B b %6 [1-(3-cyanophenyl)-2,2-dipyridin-3-
ylethyl]pyridin-2-y1}methanesulfonamide (HRMS m/z (M+H) Calcd.: 456.1489, found: 456.1469) was

synthesized using the method described above except with enantiomer B of 3-[1-(6-bromopyridin-2-y})-

2,2-dipyridin-3-ylethyl]benzonitrile.
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cyanophenyl ) -2, 2-di pyridi n-3-yl ethyl ] pyridin-2-yl}nmeth

anesul fonam de. 1H NWVR (500 MHz d6 DMSO) d 10.57 (s,
wo Blos/025868 (dd, 2H, J = 5.6, 2.0), 8.29-8.20 (PCT/RE005/026334
8.04 (s, IH), 7.90 (d, 2H, J =8.1), 7.84 (d, IH J =
7.8), 7.55-7.45 (m 2H), 7.35 (t, IH J =7.8), 7.20
(dd, 2H, J =7.9, 4.8), 7.03 (d, IH J =7.3), 6.57
(d, IH J =8.0), 5.47 (d, IH J =12.5), 5.15 (d, IH,
J =12.2), 3.46 (s, 3H), HRMS nmiz (MtH) Cal cd.:
456. 1489, found: 456.1460. Enantioner B of
N-{6-[I-(3- cyanophenyl) qq%/ 4 i din-3-
yI et hyI ] pyrl d| n- yI }rret anesu onam de, (HRVS ni z

& £ yEigding24 @Y 2. 2¢ dippinidi sthylipyaiding2xl} methanesulfonamide

synthe3|zed u3|ng the nmet hod descrlbed above except
with enantioner B of 3-[I-(6-btpnopyridin-2-yl)-
2, 2-di pyri di n- 3-yl et hyl | bengo INJéJMeEXAI\/PLE 1-3 (R
and S) // N

N-{6-[]-(6-methoxypysd di 8<2-N )= 0%, 8y pyri di n-3-yl et hy
[]pyridm2-ylI| et | fonam de To a m xture of
2- br ono- 6- met hoxyN\pyr iAdi 5.0. 9,0 59 nmol) in

anhydrous THF (100 nt) N2 was added

n-BuLi (11.701 nm, 2.5 . The m xture was

stirred for 20 mn and%- <2-pyridine

car boxal dehyde (4.95 26193 mmol was added. The

m xture was warmnmed to and stirred for 1 hr. The
SmpAresuIting m xture was quenched wi th saturated aqueous

and xt ract ed o
To s migge Ao U B T URH RSol ] PEPL (100 mL) @ -78°C
under N; ong edikd aBeili (1701 mes.ol v dwepsvigou Thé memlrbyvasstmé gor@@|min and 6-
Bromo-g—é)y EF% Q%OQQIQ&XQ%@%S% ?53 fn oh@ésaa{alﬂect? The nﬂkﬁﬁ% was warmed to 0°C and

ridin-2- net hanol
stirred f_QHNhR(JS@@sMg m@naEP Yps qpel;rck@@ wpth 4@%1@(1’;@11 acg}q?usy 3 8(1@ az,gtracted 3x
with EtDNc Thecofabined drghiics Werd dridd{anHdHNax803), 'ﬁlt&)sd, abd Mlcérdl;atetﬂ—ﬂ“ he residue

was pursfi qgi-})y(sglca? gql?;hro%pwlgH yi(l? ,( %2;%? tﬂj‘?eééles) t%élge E]? brfnaﬁﬁz%ldma-yl)(&
methox%ﬂﬂn& Ph@gthMoll THANMRX 500 HafCDCls) § 7 60-7.49 (m, 3H), 7.37(dd, 1, T = 7.1,

1.5), 7E25(d1m3°—py£7>' gﬁl‘m;ﬂ&@g@@% i; %}&éﬁ‘a §Q9N297 (s, 3H),

LRMS wis (MelHpaalS0A93.0( Budd23y,1. 25. 97 nmol ). The m xture was
then allowed to warmto rt and stirred for 3 hr. The
m xture was then cool ed back to 00C and quenched with

StepBsat urat ed aqueous sodi um bi carbonate. The resulting

To a miXtutd S (B-bYRSop§Hdihn-2 g@&jm&?ﬁoﬂp difei2 D thadd1€5.COgRT 3@ hmol) in CH2CI2
B e 5 e g gt

to rt an8 btirre@dorPethr. The ARIroYastheycopRE b3k t8OTHRGI @erichedeitasibsjted aqueous

br 6- Qr n
bined
o o AR SRRV L s s v
dried (Wa4SO4), itedd, andl coceitraietl. (The re@plfing fesidue Was, punﬁpd by silica gel
chromatography (25-35 % CHCly in Hexanes) to give 2-bromo-6-[chloro(6-methoxypyridin-2-

yDmethyl]pyridine. 'H NMR (500 MHz, CDCL) & 7.76 (d, 1H, J = 7.8), 7.61-7.54 (m, 2H), 7.41 (d, 1H,J
=17.8),7.12(d, 1H, J=7.1), 6.66 (d, 1H, ] = 8.3), 6.02 (s, 1H), 3.86 (s, 3H), LRMS m/z (M+H) Caled.:
313.0, found: 312.9.
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=7.8), 7.12 (d, IH J =7.1), 6.66 (d, IH J 8.3),

6.02 (s, IH), 3.86 (s, 3H, LRVMs mz (MtH) Cal cd.:
Wa1®d60285p0uUNd: 312.9. Step C To a mi xture of PCT/US2005/026334

3-(pyridine-3-ylnethyl)pyridine (2 g, 11.75 nmmol) in

anhydrous THF (40 niL) @-78C under N2. was added LDA

(9.79 mL, 1.8 M dropwi se. The m xture was stirred @

Step C -78C for 1 hr and 2-
=B~ pr onp- 6- [ chl or o( 6- met hoxypyri di n-2-yl ) et hyl ] pyri di ne

Toa mmm ofi - dpctidineey lmethy Dpyeidina 92 galk InEdnmol) mhﬂhwsé&}ﬂ? @el) @ -78°C
under Né Qas ?:dd%& hagl(? 75%&“1 '8 U efiG I?rﬁ@u%@' vga!g st?x‘?éd';ﬁ%a’?@dfor 1 hr and 2-

and extrac ed 3x W

bromo- szhbrqﬁ@me&owlé@ %vék@thyﬂ]weﬁueeawwddﬂa iéon}xturfs g waiged to 0°C
and stirr@ fhr 0B CRE trcraattl&ldwas Hh&chRStithuaaS datiddub NELCIDIdSixdracdtad 3x with

EtOAc. gﬁ‘ﬁr%hr O [o{g_ 18 W re Slr]f dS(Zﬁh'gbIga_zISer i teredl agd conce%{rated The residue was
purified 5§ tsiliox i) yhroshatogphyl (1 -52% ReOHpy CHACID) 8- givecd-brphmbgyli(GH ne.

methOX%)yg;%Rg()ggg 'Yill_gylél nggé’%g?p(ygg%% ﬁfmyﬁﬂ’sgo]limz cné%:b) 88,81t 20,1 =

2.7), 8. 3(66& 28 (MH2H) 7839th TH.9)- §1.30)(158 (A1 HY =8.9, 69),7.50.(G8LH, 7 =3), 7.38-

7.30 (m ’?Tﬁ(d YHll&ﬁé '1§*de111 J7 739 483 'il§9 ddm |JH7834§)%8%(<1 1H, T =
b (ad, TS (4
7.3), 6.45 (&)LH, 6‘4351)(%27 @HH J=128), 15)(56 (d, 123; TEd2- 5|) g 954, fg) i_)RMS m/z (M-+H)

Caled.: 700 fuild: 44h1. I heral&m&mxt&re%s é})ara?aﬂl)oy ChiRMBalAD (40¥% EJOH in
t
nesaneS SRR st e e Aoy e PSR e L g2

2,2-dipyridink)-ylefhiyGpyfridire} and dissksesund peskawtsienantipmey B Hf 2-bromo-6-[1-(6-

methoxé’ d@%}? %lfnéygld’?ﬁ?}'{flﬁ‘ﬁy%rﬁdr]né yla%d the second peak

was enantiomer B of 2-bromo-6-[I-(6-

Step D met hoxypyri di n-2-yl) -2, 2-di pyrl d| n 3-yl ethyl]pyridine.
m xture of enantio

A mixtuge @rf)eaﬁ%w@e{ -of BPHRBNG Ky GyPTt epid %YE 2 dipyyin-dpfribylipyridine
(1.00 g, 12e136 ), lnpytiahébuFenafnldeQ0.285 g,2.683 mnghl), CHEXh @nesg) Bf16 mamily) @d;(dba)s (41

v oA CaE e oSV e R B T .
degassed (33mmpidy) jnd hreated oy 60°6Lfsr 1 tox Them{xt@e whj cogled éy rt ARl dijged with
CHCL. %ﬁ@ %ﬁz%tﬁt% a3 )ﬁltgtléﬁ'ﬁ(r&%gﬁé paDgk @ﬁ@%\g@gm&@@@ﬁ%ﬁ@{s LI AC. The

ture tort a

filtrate s CARCRETEH'S REEUTIoR LB UER £9) Flaa@ﬁtogamﬁ 5 beran Cign). The

mixtureWRR ARH pifidy ¥R rangke %héaé\mfc'hes% iH,0:6%.aFECWAS 100 % CH:CN + 0.1%
concentrat ed and purifi ed

N A R
extracted Gk Gith BOMET The qhidied biighdic (/6 Wit Anbd/NS} SR\ iltered & cHncentrated to
give N~ﬁ%@%— et %XP{%A: /:\%_P{D ;Elbtele};r? t Eﬁggﬁﬁ%ﬂ: 29 gﬁgghraggs&l%namide H
NMR (iﬂod\él‘lbda@ﬂ\@())m 48X, 1 Hy tBebct (®><2HMT £18. 38Rt 2BhE= 6 SN did 2H, T =
62,1 88{)%532%@ ﬂ{‘ﬁi‘kg 54280 (RnRE 7,002 R, ) = 75, et @drand 7.6), 6.44 (d, 1H, T =
8.1),5.43(d, 1H,J=12.2), 5 39 (d, 1H, T = 12.2), 3.82 (s, 3H), 3.45 (s, 3H), LRMS m/z (M+H) Calcd:
462.1595, found 462.1597. Enantiomer B of N-{6-][1-(6-methoxypyridin-2-y1)-2,2-dipyridin-3-
ylethyl]pyridin-2-y1} methanesulfonamide (LRMS m/z (M+H) Calcd.: 462.1595, found 462.1597) was

synthesized using the method described above except with enantiomer B of 2-bromo-6-[1-(6-

methoxypyridin-2-y1)-2,2-dipyridin-3-ylethyljpyridine.
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gi veN-{6-[| - (6-net hoxypyridin-2-yl)-2,2-dipyridin-3-yl

et hyl ] pyri di n-2-yl } met hanesul f onam de. 1H NWVR (500
wWORWG/02BGIOMSO) d 10.43 (s, IH), 8.64 (d, 2H, JPEI/BSABYP35/026334

8.22 (t, 2H, J =5.2), 7.91 (td, 2H, J = 6.2, 1.8,

7.55-7.40 (m 2H), 7.25-7.10 (m 3H) 7.06 (d, IH J =

7.3), 6.55 (d, IH J = 7 6), 6.44 (d IH J =8.1),

5.43 (d, IH, 312 2) Mﬂ%{l = 12.2), 3.82 (s,
3H), 3.45 (s, LRVE 1 % CaI cd: 462. 1595,

N—{6 [1-(6- nethoxypyrldln 2-yl)-2, 2 di pyri di n- 3-
yl et hyl ] pyridin-2-yl } met hang suINannlde (LRVB m z
(MrH) Cal cd.: 462.1595, fpundy462.71597) was
synt hesi zed usi ng th- escri bed above except
W th enantioner B @ -[I-(6-
nethoxypyridin-z-ykb %3N1ethyl]pyridine.
EXAMPLE 1-4 R and 3
-r2-am nopvri m di n-4-vl V2
itrile Step A To the solt 'on v
4-1i odo- 2- (nethylth|o)pyr|nﬂ-|ne (2.52 g, 10 mmol) in
THF (50 nL) at 0 0C wadNadeed /-Prvgd (5 nL, 2.0 M

Ste _AIO mmol) and stirred for 1 h. 3-cyanobenzal dehyde

'—JL—(l 3lg 5 10 mmol ) was added. The m xture was stirred

To the satution Of3-fodp-2 Zmisthyiie)pyimidive ChS e d 0 aremin ddHH59 ml) at 0 °C was added

-Png%ﬁz 'IJI[LaE 99 aﬂ)‘iﬁlﬁbﬁ aMg'!ed RY I1 yt B-Q?ar@ﬂéhzﬁﬁ&fy@&#l@ﬁ gWotgmol) was

he conbi ned ani c | ayer was dried

added. h?;lmé?‘élﬁé it et 0 K £ b ThRgasHas vBuienshed v S%‘}ﬂiafeg gqueous
NH,(CI gﬁl‘tlﬁﬁ Bﬁ@éﬂtaéztgd *pl EHF(?I%_ T Y%oibibtorgimitRya e} diial, gitared, and
- roxy/[ 2- ( met i o . .

RN S —
3- {hydrﬁ‘@ﬂ}ll Bhetblylthic)py rimidint 4=y 1] metly] Bredopitrile 7 H-NYR (569 MEz, 6BCL:10 8.46 (d,
15, T = ; 1% 71723 éiﬁh 657(1de1{ JT‘L db)H7 rl(d—l% 91&)7 8)77 ﬂ@(t iH, Ju",‘76))‘]6 F4d, 11, T=
5.1), 5.69 (581}( d=3 7;; 4.58 @, 11)1 T=4.8p2. @ggs Fip L Z,@VI?’H@M 258.3, found:
75g.1. Calcd: 258.3, found: 258.1. Step B To the solution of

3- { hydr oxy[ 2- (net hyl t hi 0) pyri m di n-4-yl ] nmet hyl } benzon

trile (1.65 g, 6.41 mmol) in CO4 (10 nL) and
Step B CH2C 2(1 0 nl) was added triphenylphophine (2.36 g,

To the S??B.ﬁlglén{g? é}%yél%)gcgwg(tni{e%%ﬁﬁilo&y%mldm—ll 1 me ?rﬁ;}%(ena&btrl\fga(? 65 g 6.41 mmol) in
CCL (1 iLy ohf GHiTistif mpyad @09 Epi@ATiphavhive ey, 896 ypofband stirred for 4 b

The mugtﬁ{eg&.bils %ﬁh@"s@?g %kdﬁ% %L?}fﬂa %r 4rivd éepafrm&%é?%g @9} EtOAc in
hexane)to giye Bsfchlopgf 2-(1p etl’ndth(@pynmqlm -4~ yd-]ngat}y’}benpoggﬂ? -d; 'H- -NMR @0

CDCly) 6 898 (d7}}ff3 <4.1), 1.7 §J1H) 77804, 14,1258 .01 7.6b b4, 181, A= 9B), 7519%21}1 I=
7.8), 7. é%@n%ﬁb&?%%% 95 0 )H§ 51 %‘ 5\@ Eﬁﬁs(rME"R/Hﬁ‘?Caﬂa 2?739 Bind: 276.0.

di n-3-vl et hvl | benzon

Step C
To the solution of 3-(pyridin-3-ylmethyl)pyridine (1.24 g, 7.26 mmol) in THF (32 mL) at -78 °C was

added LDA (4.4 mL, 1.8 M) and stirred for 1 h. 3-{chloro[2-(methylthio)pyrimidin-4-
yl]methyl} benzonitrile (2.0 g, 7.25 mmol) in THF (5 mL) was added. The mixture was stirred at 0 °C for
2 h. The reaction was quenched with ice and extracted with CH,Cl,. The combined organic layer was

dried, filtered, and concentrated to give a solid. The solid was purified by silica gel chromatography (3%
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Step C To the sol ution of

3-(pyridin-3-ylnmethyl)pyridine ( 1.24 g, 7.26 mol) in
WAaRWe(3B9nl) at -78 0C was added LDA (4.4 ni, BRCBUN005/026334

and stirred for 1 h.

3-{chl oro[ 2- (net hyl t hi o) pyri m di n- 4-

yl ] met hyl } benzonitrile (2.0 g, 7.25 mmol) in THF (5

o 0500050 T bRt Bl B Porsnie
LRMS mi'z (M+ED| (8lca: 41Dite fomodri4iléd or gani c | ayer was dri ed,

filtered, and concentrated to give a solid. The solid

was purified by silica gel chromatography (3%eOH in
StepDCH2A 2) to give _ o o
To the dohutidn &f S—Elzfzﬁdﬁﬁertﬁ}}%hfo?ﬂyﬁ}n%ﬁ-hm]@,ﬁdi 'diﬂ-s%leagqi}tbeﬂzrohﬁ{ﬂe(ﬁz g,2.93

nitri

mmol) %%i}-?é}? elllg}fgs %’% & Bps ﬁ%%mt rc%%ﬁ{ﬂ:;eag}i%&& &)65 7@,1’?7 %5, '2.93 mmol) and

stirred Br { h- TRe femiohyittivie Mapydricentdied add purifie@ bR sitieapet chdomat3eryphy (6%

et hyl nzonit.rile (1. 2. i
weon 5 ELTRIARIL i i eSSBS ik 02
dipyridin73yyletRyl9®nponitrile. ARMS miz (MedD Caled:1426 Bhiounds 426-ion

m xture was concentrated and purified by silica gel

chr omat ography (6% MeOH in CH d2) to give a
Step E dj ast er eomeric mi xture of

The sol{itton-o3 dfabtededmérieahixytrs 68 (&)-ny 1 -y pitketivislifyBpyrindidid,42y1]-2,2-dipyridin-3-

s Ao A S e R0

microwaieafot 2h.e Dimemnixturerivag aoneentdited and the residue was purified by silica gel

ot Bh-e o o n AL 2 Botleid .
o oy LS L ey -
yiethyllbenzaritzile.d FONKE GOMMHABMRed &8.68 6 160 DBSht. (Gridhhvd-5) 8.29
(d, 18,5er.63, dn3 (Ehﬁ{,maq@F So0as 118oNCLRY 1.9% ad11@) d.9b§,?H; esiodnyer 80(d, 1H, J
- 8.0), (hp i Bh. { %76.81,%0 TSR 98 7SRESTRE 92530 0%), (AR % 0, 4.6),

6.67(d,(1#H) ¥ 35[1),-6(3A¢s@H)NRPY/ (i 1L Di=nt24)y4.20-@, B, di=pi2rd) dLRMB-m/z (M+H) Caled:
379 .4 Ie&_?;@;benzonitri le. 1H-NVMR (500 VHz, DVSO d6) d 8. 68
P PH*) = 1.5), 8.60 (d, IH J = 1.5), 8.29 (d, IH,

The racdmic Mix@yg w. srdtet] byl Ghiralbe O (B4 --BOBDIn hexanp)H, Thg first peak was (-)-3-
[1{}a@i@%gi%su%—51?3(12-%,2l(dgﬂwiﬁﬁ=39gléﬁéy1]7&%onﬂr7n=e.4 gh%%econllwé% \gz;s &B1-2-
aminopyrigidin-4-yD¢dipyndip-3-ylethyyibgzonitrdy, | 7. 19(dd, IH, J =

8.0, 4.6), 6.67(d, IH J =5.1), 6.54(s,2H), 5.25 (d,

IH, J 12.5), 5.20 (d, I|H, 12.4). LRVE niz (MrH)

Cal cd: 379.4, found: 379.72 EMiaL acenic mixture was

separated by Chiralcel OD .(50Pr0-| i n hexane). The
fipgt peak was (-)pp3-

|- (R-am Al di y-4-yl) -2, 2-di i di n- | et hyl
St TR o i (75 (1 - e TREn
;Ep&opyrl m di n-4{yl ) -5 2- di BMMD%i n- 3MgP#3 h nzonplifo),

il
H Boc,O Boc ®\Li ° r\iBOC
MeO,C N MeO,C N HO

22




SCHEME pThe variables C and A in the schene are as
defined in "Fornmula |". EXAMPLE p- 1 fVfert-Butyl

WQ 208108580 OX Y - PCT/US2005/026334
1-r>henyl - 2. 2-di pyri di n-3-yl et hyl t pyrrolidine-
1-carboxyl ate Cdi astereoner A Step A: To a solution of
N- benzyl pyrrolidi none (2.18 g 12.4 nmmol ) in 25 L of

The"aril?‘%‘??eéﬁt\l\@gri‘bgfﬁ ’gg Erg ag eflﬁleé Jgérl“ﬁﬁ% IumThe reaction

was allowed to warmto anbient tenperature and stir
for 30 m nutes, during hipr @ (£p! i d product
preC|p|tated fron1the reactlon he ether was decanted
(R)-terteiuyl 2 Adydroey-t-phe ‘ Budethpddryaglidipg lade (dias
ether. Residual solvent was reaned in vacuo to
provi de | -benzyl - 5- et hoxy- 3¢ ro-2 Hpyrrolium
tetrafl uoroborate. Step
hexanethyld|S|IaZ|de Sthu %%L nmL of IMin
. added to dry THF and
cooled to -78 OC. Met hylo-T jcetate (1.15 n, 7.99
nmol ) was added dr opwi se g e reaction stirred for
15 minutes. A solution
| - benzyl - 5- et hoxy- 3, 4-dihydro-2 H pyrrolium
$qLAtetraquoroborate in5 nm of tetrahydrofuran was added

Toa oL e ) OB RS o) ™D T s bicB S daCaC
trtemylwohiﬁm&éttdﬂlnab‘acdaw 14 Slnuholp Ml heweachmdwisallawid torvarm to ambient
temperatturg:'rgndr ?r t;é(r: ?O %?n%te?hdﬁgﬁ%)x%ﬁan 5 Shauct]; gmﬁ'&teﬁ Fdth tJh@%%tlon The

e organi'c extract
ether wargsbratbdwfk #ndbhd nemainiheiresittopivashe\ERGOIGS Mibrer. SRagidual solvent vias

! LBt 1R defrd fRidrdBY
rmnmm&QP&%ghggkﬁge}gﬁgégggggﬁgg€£%§§O¢?¥P@§)/hexane roerae.

provi di ng met hyl 2-(lbenzyl pyrrolidin-
Step B:2- ylldene)(phenyl)acetate ESI+ M5: 308.3 [MtH] +. Step

thhl“”&‘e(‘?m%%ﬂ‘i?} Ut ?Ogﬁ‘tfodl(g?é“% of iMoo dtd eo? Gagylded to dry

THF ang codledd -TRTE]. )Méthyl 5h$ﬂy1aoétatﬁ(=)t Hanb) 7.99asmall sesladded dropwise, and the

reactionDs‘rtlilrrle{il goir Lllg%liﬂu)ces h der ngb dl(-lge:ﬁ%yl 'ggeitlrol% @Aﬂ (?TH)EH;%} Hgigﬂoﬁ
tetraflugkpbagpte & faray@f tetrhtydmf%@mmes afided drppias awl aftsr wdwue@ reﬁelon was
allowed 1D SvaBRE MEH tdnipdstfe. Wt niidGh aszlwﬁgﬂed @i‘ﬂﬂsahﬂz&e(f WAMIC@S Blution,

was concentrated |n vacuo to pr.ovi
warmed;R@RpIp§PPATIIG AR BOUrSH Qs FRpgUuRTR S SBFactodit BrOAC and
the orgziﬂlﬁoa@(tr@d’t SQsRhsed Wh briddSdricdAAthNd, 8@ Hfilter&l @yd dohcehivated in vacuo. The

res1due (N@S glg gb}g fiﬂ%nazée%?xﬁhte%%@(}l%g 5 A:EQ? /ﬁexétl;%;f uc‘r?JécﬁEE methyl 2-(1-

benzylpyrrolidin-2-ylidene)(phenyl)acetate. ESIH MS: 308.3 [M+H]

Step C:
To a solution of methyl 2-(1-benzylpyrrolidin-2-ylidene)(phenyl)acetate (0.505 g, 1.64 mmol) in 5 mL of

methanol was added palladium(II) hydroxide (231 mg, 1.64 mmol), and the reaction was stirred under a
balloon of hydrogen gas. After 3 days, the mixture was filtered through celite, the pad was rinsed with
CH,Cl,/MeOH, and the filtrate was concentrated iz vacuo to provide methyl phenyl(pyrrolidin-2-
yl)acetate as a mixture of two diastereomers. ESI+ MS: 220.2 [M+HT
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was added -tert-buty\ dicarbonate (717 ng, 3.28 mmol),
and the reaction was stirred overnight. The m xture
woaweoesseent rated i n vacuo, then purified by sPCT/US2098026334
chr omat ogr aphy (20% Et OAc/ hexane), to provide
tert-bntyl
2- (2- met hoxy- 2- oxo- | - phenyl et hyl ) pyrrolidi ne-I-car boxy
St DIate ESI+ M5: 264.2 [ MtH - isobutylene] . Step E
SP L 3. Bronopyridine (0.790 mL, 8.20 nmol) was di ssolved in
To a sol@fonndf n&fhyd:lplyanﬁ(@sraluhmd yasstato@l36d gt 64 BB) @ 5 mi-dBtetphydrofuran

was addeé Eh—teigg] t&?c{lj\gagb @x[ygl g %l8 lﬁ{nlxcﬁf] aﬁc{]ﬂlg g%aﬂﬁ%vas M A??tgﬁel#g)ﬂt' The

via syrin
mixture gtap pcvnmgrafed fin %ucm‘th@aﬁbersﬁedé)wgwe gﬂ@hromamg@?hil @Q%ﬁtOAG/hexane) to
rovide &rk-Bi oy 2XRol IMeRMERY h))lldme- _carboxylate. EST+ MS: 264.2 [M+H
P pyrro d(lane Io-%gar box&lma% (E% 4 g, 1.064 gr?ol) in5 m M

- isobutyenedt her was added dr opwi se. The reaction was stirred

for 45 mnutes at -78 0C, quenched with saturated

aqueous NaHCO 3 solution and poured into saturat ed
SEEELaqueous NaHCO 3 sol ution _and Et QAc._ The organic
3-Bromopysidine (9220 ek 830upmel) Pavdissapedip Jqaplsefdy i aé&déhffs led 1078 °C.

n-Butyl %ﬁﬁ&ﬁ?} i&%ﬁdz i sé’lﬁ'&éﬁqn hg;l%ﬁesr @% e C?\%% a@&éﬁ'dﬁdp@v@se R¥A syringe over 10

tive reverse-p ase he co IﬂEd pure

mmutesf rAef@t FLispRg fﬂe}%m@ateﬁqaﬁpl@ﬁ%ofti@?mw Grmethoxyero-1-
phenyle%@i)wﬁlﬁﬁleq%ﬂ%ﬁatwm 3150 kitdl)aR 5 nGosreaRE wad ddded dbpwise. The

reactlont\ﬁaé ? rr%ftg)(rj% mlrn%%u 2 d% Q#_I%Kﬁ; §15 %@Egitgd(%%?o% ﬁ'rag@@e §o@fon and
poured {nbr sagiratéd-fque®s H@HC@E sadution japd E®)/A8p The orggnig lagerpyyas e]dﬂ)cted with brine,
dried N%S§ & t?tgred 'lnd‘ coﬁce’i)’ltrﬂéd mlv%uo &h@ §esque wils purﬁie&bﬂrepdrzfd}ve reverse—phase
HPLC, andﬁhcgccgﬂﬂne,ql pgrel.fﬁacthnmverepaggloqedlt?w(qﬁl C&{ng anfi sgﬁlra(tﬁicpquej)us NaHCO,
solutlon amgenﬁ% of %e'd?g%anic@actléx }'}l‘O\(l&Hd assmgle"@xastef]eo%f%r éfthe whled compound. 'H
NMR (SZJOW rﬁDCFlH) 09.93 gy s (I;Iﬁ) q% (br ?e 1%(82% (dg?q) A?Iiésg-g)?%iﬂlé %_CP J=38.3 Hz,

I, 3, JEHRYBIA Moy 7C217 3 2NIGR 1613 7013 (BAS 1834386 (dd, GecB and 4.8 Hz, 1H),
| d b

oo 08 T80 16 e S0 5, BRSSP 1 2 . 1

3.22 (meVA), 0as eéd, Bno2.t DndH,d .%x(, b}, 186tny/IH)y 1 B%(m,HéI)KHRMHI\HH]

CmHnlﬁt%??%1§%/44tg?g§§%un%eﬂgag4 ating and confirnming the

Utrrit e conpounds of this invention as Kvl. 5
i nhibitors and antiarrhythm cs. Conpounds of this type

may e)ilfgh% the IO YRAdkies %Es%ﬁ%ﬂfeme Fé‘fy%ser@in@@ Kép@uhd¥&f the invention

outward K+ currents to a %‘a‘? ;
were e\BltaPa PEHOPE by HUERER Pk Ds BFRCROPaeBgpITagpd confiming
the utllii’seéff the doaipd8nds SEHBE 1ﬁkfeﬁ@cfmlﬁvd 5datibicbroandiagémibyfhinéd. Compounds of

r.ophysi ol o t udj.e de

B e T
preferemtiallf pefstemateest depoldridaticura hartates.t $ush plcowiovnd could be identified in
electro%xé@igl% HARERAS A desdribed Bk r@&%&arﬁ}ﬁe RlREKa @15 6 ¥R larizations delivered
at frequencies of 1 Hz and 3 Hz, the block is “rate-dependent” if the amount of block observed during a
10 second train at 3 Hz is greater than that at 1 Hz. A Kv1.5 blocker may also display use-dependence,
during which the block of the outward K* currents increases with use, or during repetitive depolarization
of a cardiac cell. Use dependence of block occurs to a greater extent with each successive depolarization
in a train or sequence of pulses or depolarizations at a given rate or frequency. For example, during a

train of 10 depolarizations at a frequency of 1 Hz, the block is “use-dependent” if the amount of block is
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10 second train at 3 Hz is greater than that at 1 Hz.

A Kvl .5 blocker nmay al so di spl ay use-dependence,
walewosgssemi ch t he bl ock of the outward K+ currROI/ES2005/026334

increases with use, or during repetitive

depol ari zation of a cardiac cell. Use dependence of

bl ock occurs to a greater extent with each successive

greater %&%8 |1 QJ; P"ﬁ tbag&gr tg% u tugs?e{/ gthe Irjrgsrl: %g]? n]fC§ bl%ckeeg g y? g}?_mbq{ both use-

dependepzeandirate-dependange.a trai n of 10 depolarlzatlons at a

frequ ?pﬁ%ﬁ Poéﬁsﬂﬁly e ougﬁ gleﬂﬁ%ﬁ)fmﬁ@{wal étﬁdlésl'b? native Iy

anoun Isgreater for the~10
using cardiec MEACY{ss) prscéh%ﬁlssulhﬁomrvaﬁlws speciey incBiding ol aet ligiipd to human rat,

mouse, @%Wh‘@hﬁe bRE:, H@ﬁg @ﬁ’iﬁ&ﬂ;ﬁ 1 Ge g Al ati e HLeRe REe B(r‘lﬁy eRist as a homo-
ock ntified throu

F g e 'dF

olgomes| o5 ot § Gy ST 15 MO TET ULV aFihsts PP DeioRgPlex it a -
subunit. Cabxdpcamd.ﬂmmy ipantion may bieck Kivs S temb+ o retemrdligusers pekvieSin

[ but not limted to, human, rat, nouse, dog,

comple%m tﬂ%l -supunits.

erfet, rabbit, guinea pig, or goat. In native
tlssues Kvl.5 nmay exist as a honooligoner, or as a
Kvl.5 absayer o-ol i goner with other Kv family nenbers, or may

exi st ipDugy h%&%hﬁﬂ@ WL tS*i)lﬁmbpatcﬁ%tb&Hﬂ Jssay%@t@ﬁ&%: mabd Sereen. It

i nvention nag honmo- or heétero-
confirmg pctigyfy andprpy %Ws&&r@é sty B SO S, weqe) g Sa?gfm%@y affect Kv1.5
potassiuliEhatih ) Kiisk A1 JARY4Y aﬂlﬂ’lbru@ IRV arah., p(atzq MZDlﬁmmoa)Se&dﬂchrSeder et al.

t enat It
B L et e T P
vdugeghﬁdumpbnmﬂscally affect Kvl.5 potaSS|un1channeIs
Ki ss
127. 1%‘3}1 r%é a?}gyaga%: gdl—g?) &?D‘lﬁ/ ?XEFE%J}Hg th%ﬁﬁlma%)Kvl 5 potassium
channelSighe ewbupit@dnpd Gom bymarples) arg g@w it @0-1 ¢ eppduggee fntilagn's F12
mediuni sﬁlﬁﬁl@ﬂ&ﬁéﬁ xlvfapto%wzs ﬁoa@/mehwﬂﬁn den 8/mV gképaﬂ@cﬁamd ug/ml G-418

I on channel s ter o ce
sulfate. glis Ao SPhRYItpRAD Ak e g ey BRE) lﬁ%g?i%% hiferd saine
(PBS) aadl béiﬂhﬂlgedCTEﬂ’k%ﬂ pélledMréusmndddeaPBS aad the gty duspeBferl flBGK in the

12 pedi um suppl enented with 10%

‘ﬁﬂﬁmﬁﬁﬁg“H@%Pﬂﬁﬁﬁ“ggﬁigFFP - 100 my/m streptonycin, 1000

mg/ m Hﬁm&ysmlogaahec@mgssr@eefomﬁdwmmﬁ@dlh&y solution containing

t S . -

(mM): %@%Oﬁﬁg 10({;"1%(,?er e ](33 2, E@?A@ ]§"§Q§/@I@§§ie Ppi erazme N 2

and centri

ethaneselehcrmcpe@;d &EPES) §, é@u%btﬁ aéw 3 nﬁmﬂ@teaﬁal Figgal ’é§{ﬂPFrPil1@9 30 mg/ml
stock soiMRRen$ Hﬂ’tﬁecpcb agmel Wdﬂklh@&)n‘éﬁihlamﬁlﬁ&@r MQb/inl @f infeR@1 buffer solution. The

o) QB L0 TR EATEN Lt RV 8590 00 k.20, 1.,
MgCl, €. 8(17111\81011 138y Nélm 3. lejﬁ lnasalpa]tcé 7H0A]I chi@powhBs arbfyE€paed3as2 0 mM stock
solut1ons mn 61\%0 I\éiomp QR (iﬂeEeIa ¥ntg )Rgmﬁ%luﬁ'gr thl\l}trglsferred from the drug plate to
the Patchplate during the experiment (final DMSO concentration <0.66% vol.).
Kv1.5 ionic currents are recorded at room temperature. Membrane currents are amplified

(RMS ~10pA) and sampled at 10 kHz. Leak subtraction was performed in all experiments by applying a
160 ms hyperpolarizing (10 mV) pre-pulses 200 ms before the test pulses to measure leak conductance.
The patch clamp stimulus protocol is as follows:

1. Patchplate wells are loaded with 3.5 pL of external buffer.

2. Planar micropipette hole resistances (Rp) is determined by applying a 10 mV, 160 ms potential

difference across each hole (Hole test).
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et hanesul phoni ¢ acid (HEPES) 5, adjusted to pH 7. 3.
Anphotericin (Signa) is prepared as 30 ng/m stock
wa@odoa2ssmo and diluted to a final working concePCT/a820051026334
of 0.1 ng/m in internal buffer solution. The external
solution is Dul becco's PBS (Invitrogen) and contains
(mM: Cad 2 0.90, KA 2.67, K3PO4 1 47 MyCl 2 0. 50,
3. (I?I% g&ﬁ%gtte 1nto§14 el%g%glat%grq 6m n’ﬁh s1s ces 413 twffl(l_)l ﬁllc,e 1|-2 pm holes at the
DhvB@n ofSanipBatclpéatawell. di sealttestiscam tsweémred m@det@mﬁfeapw ntang nf the
graér@&t@weﬁgharvg O et Uohnph B Lo the Patchpl ate

he experi nent i nal DVMSO concentration <0.66%

4. \l@)prdyr tolkp elsciie seesslp Fersell: ifracellalebioliion sentgigagfmphotericin i
L RBNAERIH ] rinMR PR R Wtt6H 5106 BE the ﬁét@tqﬁd’t@' ified (RVS

~10pA) an anpl ed at .10 sub

5. ghrvigta rAap st welielo Pl o e Heol Colsare
hzysn@re pﬁh@e(ﬂ Zti amgenfbtdhe ibding pete ] s:é%om fordl Shefondse Thisds followed by
ap% 1ca 1o, ()Sf%%l I{Ijzgstlm AR lfII'Elﬁl (&’?}? ¥50018$96ilf>?faﬂ9a%%ris t-gbrg Eﬁfg Cﬁlte énembrane
\pelehil aieps AREY Wkdmt@wzsd fiosigive)dsatiepymentsh uf fer. 2.

6. %o?xﬁ@ﬁncﬂ's Q&Q@ Hjé%t:ﬁ SellHFe fa@&bﬁt&@@@ﬁﬁmﬁx@&re hifowed to incubate for 5

detérm ned by applying a 10 v, nms potenti al

dWipYtes ence across each hol e (Hol e t est).3. Cells are

7. mo@tﬁfoh@duﬂdrhti@lt1blhtést$als€ b@toﬁbl&s aiplled. Pratddal: @RIH &6 W&fa@@d&mped ata
bt DA M i, DR GO it 1

damehlmram (2o 59any/depdlatizagorBas ¢Hpindd.e wel | s have cells
that haye R dﬁﬁcﬁelea ofiine A0 fipalifbnd Blrle Op@&aﬁlgséd ost-drug
oant & Ce F

access I ntracel ar SO tion contal

additionsrapshiespd ol deferming thejinhéhitont efctiaf each crinpernds Yoihibitien pfhe B%k control
current %hxqr?g tad 2 R pSiataha Btae msV (uPﬂh@ s eeRaY Rbiatdad 4 RRctASE antagonist

ulse is applied to each [ 1 t he Pat
concenfByige i IeomRRF G fArigP gL todpRip et 0% LS e e determined by
fitting dF¥@hedlil @qAibe fl thé@tondntratidh r@g‘oﬁ@ ldath5 Ysefamndsl= To0 X (1 $ ([Drug)/ICs,)
1 foll owed by application of a 5 Hz stinmulus train (27 x
) 150 ns depol arizations to +40 nmV). The nenbrane
pftn)temphiceil fost @iflgnétis medrks ai¢ obtagled: out ward (positive)
I, ents. 6. Compound is added to each well of
D %ﬁ %IS&HF]JI ate. Conpounds are allowed to i ncubate for
2) Eba;;ﬁhngtngglc (the mp@g;qurrggﬁfm@mw Ho9E X odn qs@@fortiﬁl}p st depolarlzatlon to
Praetpeol is applied. Protocol: Cells are voltage
cl anped at nbrane hpl din ot en - 8Q4« o.r .
3) FHTER UHRmET (PEe PO BB TR 45 \L‘i“@“’a‘l‘ir% g« Pelaation to +40
ShV MihusShd précemfordd mednbdram ad@hmﬁadurmtthecﬂﬁ demlatiflion to +40 mV)

4) %k current (maximum current amplitude during the 27™ depolarization to +40 mV during the 5
Hz train).

All metrics are obtained during both the pre- and post-compound addition traces. Cells are eliminated

from further analysis if:

1) seal resistance is <50 MQ
2) baseline metric is >+100 pA during the pre-compound

3) current run up metric is >-0.2 nA

4) pre-read peak metric is <400 pA.
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Data analysis is conducted off-1line. Paired

conpari sons between pre-drug and post-drug additions
wWare@o0zssgo t 0 determ ne the inhibitory effect oPCEHES1005/026334

conpound. % i nhibition of the peak control current

during the 27th depol arization to +40 nV (in the 5 Hz

train) is plotted as a function of antagoni st

The abo@&nﬁs&&fnﬁiohﬁu% pr&@li@ mm@ﬁnﬂbrﬁ@h b ONSon&ntrBlidAbf BB UM dr@éhs intthe hlgh
i nhibit current 50 % ( CO%) are determ ned by
8

throughpytdvil Replappr pad qlfnnm as??@j&%%c%‘?ﬁi V& he concentration
response data: % of Control = 100 X ( 1 +

A ([Drugd/ ] Csoy 1 For Iach cell four arithmetic netrics
—M%%M—%mmw resi stance 2) baseline nmetric

(the rm&rassay lidegtifies agents Abat spécificalin Hodkahelimmimn Kye 50€-ectatmel
heterololgelfs}; expfep é)ed bﬁ%t l(l)s Cfxstmoeasﬂ-uﬁe% %b %}ﬂugﬂ 15? l%tldan{ d&oﬁﬁ% Absig]xgtlon

nean
Spectrodepy epda rThqaipﬂlcﬂmon of BAES fﬁt‘/ﬁmﬂ’qlusg ton ehgnnel- BG@WOW @dapted from

Terstap?@-ae?alcﬂ):grc%eﬁz% h@ﬁplﬂi pde s9Ufdosg the 27th depol ari zati On

péak current érmm mum current._ anpl i tud
duri ngHMeels %mesa@s Brma kw3 @R cpiBredps desgribrdrabRYs: hemnagvested with
trypsm_@pTwa@u%She&Mnhmruhps are obtained during both the

1. 4& qolqlcg]gstpggwie gﬁ]s%?(f P%ddglt lifléléulr Clgcs as%ag g:la§e) U Fthe cells are

raﬂswﬁtalgﬂﬁvfosél&ﬁc@lrm?’ﬁ basel ine metric is >+100 PA

2. ﬂ%ér ' %ﬂj Riea %S%ngf@ L&a‘drﬂ&@f (S&H&%%Pon%t Kérﬁoﬁv%r BC) is added

pre-r metric
é@&@rﬂ%ﬁé@@mgtﬁgs provi de > 20% i nhi b| tion at a

3. 1%9 @aﬁ %J xlﬁ%haﬁs %isaﬁthrﬁl\’fb el Hbﬁ@éﬁBAlﬂla&@ §alecMho%|0HBS®)ffBﬂ5wed by the
ar_patch cl anp assa above
A@%‘Hﬁ’fbo AR08 o H?B% RonigiRipg Tcﬁ?é:%‘ﬁ?}y“é 5 gc) bg%%l s assay
4. AA@NDinkih €190 a\geﬂmEPHSJﬁﬁfe&ﬁeﬂhfe icoithihing i@ KOs hddedand plate is
. usl y expressed i CHO cells
é’%cuﬁég\{?}@gtaﬁgmﬁb éfg?r%’)? t8iBhg Flane Atomic
5. Ihosalignely Grereserct500d clruperidtnB)trandieeddp pifiieg et vl pdte and the
%Eh‘( tdgOn channel activity was adapt ed
frrom&llg i ap ds g[ Anal . Bi ochem, 272:149- 155,
6. 129qd of Cell Lys1s Buffer (Aurora Biomed, Vancouver, BC) is added to the assay plate and
shaken for 10 min. prior to analysis.
7. Rb content is measured in samples of supernatant (SUP) and lysate (L'YS) using an ICR-8000

automated AAS instrument (Aurora Biomed, Vancouver, BC).

% FLUX=100%*(SUP/(LYS+SUP)). % INH=100%*(1-(A-B)/(C-B)), where A is % FLUX in the
presence of tested compound, B is % FLUX in the presence of 10 mM (6-methoxy-2-methyl-1-oxo-4-
phenyl-1,2-dihydroisoquinolin-3-y1)-N,N-dimethylmethanaminium chloride, C is % FLUX in the
presence of 0.25% DMSO.

The above-listed compounds provide > 25% inhibition at a concentration of 25 pM or
less in the AAS assay described above.

The compounds of this invention can be administered for the treatment or prevention of
afflictions, diseases and illnesses according to the invention by any means that effects contact of the
active ingredient compound with the site of action in the body of a warm-blooded animal. For example,
administration, can be oral, topical, including transdermal, ocular, buccal, intranasal, inhalation,

intravaginal, rectal, intracisternal and parenteral. The term "parenteral” as used herein refers to modes of
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CHO cel I s expressing human Kvl. 5 are cultured as

descri bed above, then harvested with trypsin- EDTA and
woamaeesss t h medium 1. 40,000 cells per well BPE€EUS2005/026334

seeded in a 96-well cell culture plate (assay pl ate)

and the cells are allowed to grow for 48 hours at

370C. 2. The nedi um i S rermved and 200 m of Rb Load

v g4 58 BTl HERERN B BORu en o
infusio, |mmstemltdndﬂﬁﬁpmtoddalnk s Bal anced Salt Sol ution (HBSS)

fol | owg P}%}ggs ‘9‘8%%% jﬁgfed%g gn)n%onb@rﬁ%aﬁ 9[{%51?5' aqgiﬁgle for use in

t est CO
conjungipn wgheglr@aw@qca@d cighgl @Sn@dltléwﬂ tierpeitic f&@tﬁﬁmm@omt&natwn of

therapeﬁt‘i’cda%gnté‘mﬂl |cﬁ§§e dd%11ﬁ1§t§1’é@ﬁ51ﬂ=}jblﬁtare':§5n&9ﬂl a'iin{ﬁ‘uﬁtere&i\kvﬁtha harmaceutical
e sh thereafter

carrier ge%s@fl A SRR S e Pha&rl%ﬁ%ﬁcal practice.
and t hrer ﬂﬁﬂi&tpﬁkd’lﬂ tissfiedissatepnivarasiplbsdet] @timabis a izthbad of olfe animal
kingdoncl:e | 83'5%{ %E)}Jrfgfcs) %tlc Aufla?l{s% a%%%ﬁ:%ﬁs l}{ﬁql%glg\{:%fbuﬁc) s

e an prior
t o analbgslosage ?dmlmste(ﬁdmﬂé h¢ dépsndentznmtheate h@alﬂaﬁlﬂdlv@gh@ﬁfthe recipient,

the exte?xygﬁflﬁggealahd &&gﬁéun@%&%&ﬁ@ 8 ah éuéﬂ%" Sre@ihechCRa¥ M ture of the

aut onat I nstrunent Aur ora Bi oned, . Vanco uver,
effect dBtg)ed B}@lp[lﬂ)g-df@@ %segﬁ/aetgvgq%an)n} compound will be from about 1-500
mllhgran'}i_eﬂ-@igp/&l(rhmﬁpﬁyﬁ)dn{ & tB)l))O m\iﬂigi’éﬁs ﬁerl‘c}Sy fdnk b%nbﬂ’é ablbl&atmns is
0 FLUX |

effectlvg F%ébgﬂ‘& gesg]ed Té‘iﬁ\/&b ﬁe&e{; ge ?éelc’ﬂgﬁ anrougti gor Z{he treatment and

preventiref yfflidtidag idisydescngd dtmssa@desmbsi yove,N.g., cardiac arrhythmias such as atrial

ﬁbl’ﬂlatlo(lill H%I?e{llig{f Q@W}%@H’ gilcg {Iagl%ye Jﬁh%‘%ﬁ’ﬁg lic events such

as Strolqsra@dw@éesﬂ@mflfﬂh%r% pnd isyuapdegresoeicent r at i on of 25 M

Or | esfpel a@tl\;el'l %{éﬁ’&t @ﬁ%&mﬂﬁ%ﬂ&%@hﬁh QMR doﬂg% forms such as capsules,
OundS of is invention, can _be ‘adm ni st

tablets fghec 588D BETEIFS P @RI Ghin v ptage {hsuc  SisSexrs.
emulsuﬁi@ iidpblsivas I8 sRFHOION. Mhe baive h@rddﬂ:&dﬁ@h la36 bbydlﬁﬂiﬂtefﬁ p®nterally, in
sterile lxllﬂuf do?{g%%m 3, 0 nt c{éipe%’r?n% ﬁuesp%%}o%g/ gryso u%«rxgs 9@1?%108{1)%? g}l‘l[gg that can
also be asddria hdmikiter ’émactpfle éngreidhm #¥i ag tointnéntyereagm Arops trensdermal patch or powder
for toput,éﬁ Qhrﬁﬁlistra idiC L#%g‘ﬂﬁth&lﬁ@é‘s%ﬂﬁ%ﬁf@# susﬁ%ﬁﬂ!)@fonng%ﬁ cal ,'eye drops, for ocular

nasa
admmlstratlon as an aerosol spray or powder composition for inhalation or intranasal administration, or

as a cream, ointment, spray or suppository for rectal or vaginal administration.

Gelatin capsules contain the active ingredient and powdered carriers, such as lactose,
starch, cellulose derivatives, magnesium stearate, stearic acid, and the like. Similar diluents can be used
to make compressed tablets. Both tablets and capsules can be manufactured as sustained release products
to provide for continuous release of medication over a period of hours. Compressed tablets can be sugar
coated or film coated to mask any unpleasant taste and protect the tablet from the atmosphere, or enteric
coated for selective disintegration in the gastrointestinal tract.

Liquid dosage forms for oral administration can contain coloring and flavoring to
increase patient acceptance.

In general, water, a suitable oil, saline, aqueous dextrose (glucose), and related sugar
solutions and glycols such as propylene glycol or polyethylene gycols are suitable carriers for parenteral

solutions. Solutions for parenteral administration preferably contain a water soluble salt of the active
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intravagi nal, rectal, intracisternal and parenteral.

The term "parenteral” as used herein refers to nodes
wob@dnesspet rati on whi ch include subcut aneous, PCT/US2005/026334

i ntravenous, intranuscular, intraarticular injection

or infusion, intrasternal and intraperitoneal. The

conmpounds can be adm ni stered by any conventi onal

ingredi{.}r'zrfr %g@ees%;b gllggggngﬁr ?Iﬁis fnei,ggssgrgg:l gﬁgwéﬁaric%s rg’ltlg 1td z&ng agents such as
sodiumipeites satiuni sulite o miriortad acal eitfer #lbver @pembined, algenltaéale skhdizing agents.
Also usgc"lig}ﬁ @%xcaﬂm aﬁh 6 &4 ?z{]tg gn@éﬁﬁﬁﬁx Eﬁ)ﬂ& A ﬁdﬁgﬁ] ﬁﬁx%h‘ée%l olutlons can contam

| Sstere arnaceutlca car
preserV@tn/@s @@@.ag beytzalkepdum ﬁmsrééf: metiyle owromdwﬁrqhe@tanéﬁhlerﬁblawl

st and @uﬁaﬂ?@ﬁfa@&@ﬂtc‘aﬁﬁhw@ REAdsGed TORentiNBoMUPIRPHEeeRMical Sciences,
this di sc# osur e, ooded animal is a nenber of
A. Osol, p standard-rereropes {5 g h%ﬁessed of a homeostatic

nmecharfos mmﬁﬂtmm Iby dehalatimi)he lcsmpovldbofithtspresthidnehndageay be
convement[i'}]f ﬂ@l%r?e ﬁ%ewf op an a% ogglnﬁray ére?eﬂtatllglle ?‘gxg %resgl%%écf 1{}9@39 nebulisers.

|p|en sease,
The compom;ésrmural@rhe deliveatdrne povydars wizighymay becfqueatyd afd the powder composition

may betlﬁ}ﬁﬁh Q@tﬂttheaaq@oftaa%sﬂﬁgﬁ&?pﬁde{ Bea&idacd. "ﬁﬁ%&éf@r@d delivery system for

ly, active ingredi ent conpound
1nha1at1w’1 ;5|a qg?éergqf doss @B@}g@onﬁvg}jbaemspy yv@ycg Ry g% fonagl?ted asa suSpens1on or

solutiof b cﬁﬂﬁ)bﬁn)d,of FéraiialiGn Elﬁtaﬂﬁzrdj!iblldntsgé’uam fReEocdd®ynd di h9dlr60arbons

or nor t bt d

resul e e Rinsgae MRS Efpedion i SRauRp e o0
approptidiewtigkigeren olatich @respensidaneiithe kompdunilcefifonsyla Hinseap@spriate
ophthal%péj“e'hl Ln Sl%ﬁ Bt ﬁi &ﬁﬂotﬁﬁ&j 152?%} equ ?ontacg ﬁf{tﬁl @ %culfr surface for a

SUC as atri
sufficieff tirng qunod a'mllpal thexqompputishp aenehipfe thegpingal and mteéllilll gegions of the eye.

t achy oggeh ﬁhanh&h%%@ép&’dmlfb&ns%redﬁﬁmﬁféﬁ@n @ﬁh@écfn%ﬁnc@ REthis
conqestlve heart failure, and i mmno essi on.
£

inventiGrUPAE: PHgreath B P i 89St o ety PP igetables, and

oral sugpesame forns, such as capsul es, tablets, troches,

? gra?rgezg ?{%ﬁ]%glg cﬁu& F@Eﬁgﬁ%@%pa%dr%r gﬂm(g%ga{ngarg %%oa—gi%ce hard gelatin
capsuledieap evithi 100 sjllignaoks s{ppeksi ectye inphalicat tlﬁﬂ/miliigrgmedﬁ leqiose, 50
mllhgrmf @%}ﬁﬁ) sp eén@@@lﬁ‘i %%ﬁ e@ﬁ&%&ﬁeal ! Y in sterile

osage for as di spersions, suspensions
or s owmv@wg of @W%mg@é?}afgéé digetifvle ciliprgh asapybsRLsQL Gestonseed oil or
olive off %ﬁﬁepﬁn@d ashRESE By mbhB oPEPIHRe Hﬁﬂﬁ&ﬂieﬁﬂ'ﬁun@ﬁm@ Igela‘un to form soft
I ntrent, . cream ﬁir ops, é}ﬁansder a]h’ﬁ lg
eelatin PUIERESP RIS MITHAISTMS of R SR8 TEFFaisph WACHRRRICS BF et} nd dried.
Or  SUSH &g rambérumabldtOine pﬂep&ed, byeypevetti@pbprotednren suutharthe dosage unit
m ni st

is 100 1821}% s Q f aathveflréﬁ‘,recfal ennﬁg)r aIPal / oe?n?s 0 cgl{l §dal lecci%ocﬁ\éjx%e 5 milligrams of

I'n
magnesuimsteArate,r245 milhigraos oamlcaocmrseamp cdlumswémmlhsmra;@f gtarch and 98.8

milligr q’aﬁ:’cotsé) r)(pg;r r1a{e%8£tﬁlgs & 3[/ ﬁéi to @r@%a@ ﬁi%ﬁllt?@r delay absorption.

atin capsul'es contaln ctive In redlent and
powde rAgarenierpl Cé)fr@omgqycqqltagge oamglgratlgp ggpctlgré]s PIfPaygd by stirring

1.5%b %igﬁ?&flal«!tﬁ% ingtEHHE il 1070 151 @AM RopyRdn€ 8lybdl. TR SblutRdAGh hdlle to volume
kf ay di, lugnts can be use
with water for inj ectlon and sterilize
An aqueous suspension is prepared for oral administration so that each 5 milliliters

contain 100 milligrams of finely divided active ingredient, 100 milligrams of sodium carboxymethyl
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to make conpressed tablets. Both tablets and capsul es

can be manufactured as sustained rel ease products to
w@e@sioess9od or conti nuous rel ease of nedi cati on POUBUSH05/026334

period of hours. Conpressed tablets can be sugar

coated or filmcoated to mask any unpl easant taste and

protect the tablet fromthe atnosphere or enteric

oL TP SR S PP BB oo s mits o

vanillinadm ni strati on can contain colorlng and flavoring to

i ncr eaﬁ%@ &?elt ds alf@;ﬁﬁ R &ﬂ&@ﬂ bd usg@{;}ﬁénache cd{’@oﬁﬁds 0@th1s mve11t1on are

sui tab agueous dextrose g@gcose
administesecbaiopeyisg 0 Br coBIBNEION B8 2nFTEPT GIyRPBILS ageRth VRSN ARBHAFF é%mlstered in

physwaﬂédﬁﬁ@ﬁaﬁ@ﬁ tIRAoYRE foHneme a&ﬁﬁ%ﬁi&tmﬁ&&ﬂé élifohﬂlﬂe SelEctdd de@énimg on the
S Ol U or

ent er al SO|UI
compatigly BLS fastig et it BieeBEeAT R G e PO nugene
adminisiitidie tlectivo ugenBgivaaingnitly aueduattiafly St alrhdtivelygs afiesdtdose
combmgt?o% olffcher‘gv%gest%g O%)?xgntg er substances. Antioxidizing
agents such™as sodiumbisul fite, sodiumsulfite, or )
ascor Kicmpawidd of i irtvention|cambe asmirigernd arethe soy astiveingrepiers or in
combm§t§c§1bvl'1hf L Bhd %&Rz@ d‘%n% Gt G% A a&iahﬁ&t&nﬁ%@@hﬂﬁ@m‘gﬁ@l 5

ts and sodium A ’In ad |t|on par ent e
blocking avtmtreé %h@aﬁul@éﬁﬁaeﬂrwa&n@@e?wﬂ e amiadagope. flecainide, sotalol, bretylium,
dofetlhh)ee AERkKeR] BepiEl) kRFAlice, ot Edimlbounwhaplm@ Kyrll patoakiag actiiiids such as
) E butanﬁl SU|tabI harnacegtl 9rr|e&%m%me
© Otmn?fé? c SI5RRAZ0 16 BYRRATARSO FY OB Ry n%cpé'\m“t1 fiale; 2
b1smdomnzil¢1males¢ra1ﬁt¢acajdmm‘saﬂzarrag@ltq sexdt asi butinbf lmlfqd@,@hcﬁﬁ@hlbltors such as

benaze}%ﬂ r@a n?xrllr é}lta h@halgsﬂoqupmoég’frﬂ C;%ﬁﬁ%’cg)?ﬁjérb%mg I'lfuma%rll ramipril,

fnve onveni ent I ver ed

and trand@}amlb angmﬁena@rlb@mgoglpﬁs 88rh 88 eanderpran aﬁosaft@mrb?se%‘@u losy g,

olmesaﬁzﬁf keSmiQdrtaRERY lvé1§*<§tra§ car-ﬁlih% ng@Sﬁi’&b‘ R8s a8 B oah, iQtyp@calcmm channel
ivered as and the

| a d
blocker&owe? cl B Shanps &ﬁch% Sﬂ%ctwﬁﬁé @BS%&CP%G BPORESR an
nnmunbsﬁl ;}btéfahtai)h@ﬂurﬂpmﬂeﬂhelﬁﬂﬁmaig&mstﬁi elvbmBin inHisitopt, adpiring achselective NSAIDs
stemforlrma%

other tqaﬂ ﬁ%ﬁ“gk Qﬁglhys (nmloyen warfart aatt V\%ﬁa Hﬂx%ltgrs Wewgﬁo?&uﬁpgg éht heparln

aer oso
unfractpogpbiepann clopidegrtlutidleidiod, i/THa rwpcnmmmgormﬂrmh S terﬁhan 5HT
receptoﬁéﬂé&g%g &, ife e!:e?ﬂ)tr %tagdﬂﬁﬁ Bronfbokie P&RHtBONS gBNists, TAFI inhibitors and

ocar bon ocul ar. adm ni stration,, an gophthal mc.

P2T rqup@pa%aométﬁ Gempayads ofithaireantion sanelio Anadgypisispsdianths sole active
ingredivR b lcoRBih SRR twilQl pabdiiketdr dSfitseRsiemeof the conpounds
of Formula I in an appropriate ophthal mc vehicle,
such that the conpound is nmaintained in contact with

the ocular surface for a sufficient tinme period to
all ow the conpound to penetrate the corneal and
internal regions of the eye. Useful pharnmaceutica
dosage-forns for adm nistration of the conpounds of
this invention include, but are not limted to, hard
and soft gelatin capsules, tablets, parentera

I nj ect abl es, and

30



oral suspensions. A large nunber of unit capsules are
prepared by filling standard two-piece hard gelatin

W@ aps0besgo each with 100 milligranms of powder edPEL/UB2065/026334

ingredient, 150 mlligranms of l|lactose, 50 mlligrams
of cellulose, and 6 mlligranms magnesi um stearate. A
m xture of active ingredient in a digestible oil such

WHATgsep%ﬁQ%%;ﬁm |, cottonseed oil or olive oil is

the formpy]

wheren?

d injected by neans of a positive
di spl acement punp into gelatin to formsoft gelatin
capsules cq 00t 1, bi S5t Raclic el heroof, b
i ngr edi ent &gfﬁﬁe&capgul es are %a ﬁg%cf lgﬂgarc?% A efq“ aving
Wber of tablets are prepared by conventi onal
procedures so that the _ t is 100 mlligrans

of active ingredient, O ans of coll oida
silicon dioxide, 5 mlligry magnesi um st ear at e,
275 mlligranms of mcroc ine cellulose, 11
mlligrams of starch ang l'igrans of | actose.
Appropriate coatings m led to increase

pal atability or delay absorption. A parentera
conposi tion suitable for adm nistration by injection
S prepared by stirring 1.5% by wei ght of active

A, B andritjare d1depsdndenﬂy 1d)edtddyfronothel pup capigtiene: gl ycol . The

lz%la%bjl 'aﬁd made to volume with water for injection
terri’lzed. An aqueous suspension is prepared for
20 ragietepadnil ning tvhateinghe panttof attachmerntt tGtherhéteroriyk rineds & easpani atom, and

1Q9e H'Qtéré)drﬁrrﬁg% Bfectbd ﬂ&h%e‘@ré‘dpd:%gs@ﬁ bf/ e ingredi ent
[ 1'granms. of sodi um carboxymnet hyl cel | uI ose,

m I I"’P @r%‘ﬁ%’“@reds"é‘éq“efﬁﬁe%@ﬁ%?%{?@ ring Vt}thglp Zfs Obt f‘gfapfg?rfl §ing atoms
sol ut 'Sel'acte&ﬁ&l{?w,grcﬁlﬁ@o&saaéomlcb bdg,ters of vanillin.

Th f when t h

comB A B s A RE e Sl et st B £t g r UGB toms
or i n selocipdiinet theigronp tcbnséstiog biEy, Q ble‘? apkutic agent. Wen
dru g:z 2" T8 3 Pamoghéﬂﬁge%que&ug@d §1c rlﬁg gﬁg nad 13 0&,4 }Iete?oatom ring

dos m an m ni strati on out e

sel ectatunsgelpderirery thegrqunesorsintipaei BiQ P of t he
s BEOhErdh8A rmgﬁ%sﬁlﬁ@m{eg r@&%ﬁ@éﬁhﬁéﬁlﬁﬁm Gﬁulbs'ﬁtuted with groups

d tood t trat
1%%@%%%8%&@%4 ST A LM R Y
tétfasabstituied Gvittl @ERipCintdpendehilpseldafed tilam R44\Bncﬂ®lidrédﬁ any stable S or N
hgp E;]Paﬂll Sthe %?eé%cg‘c’l‘m% eagogb gnsutg)etlltl\lltgal of ric’bl{r) gg.lté:da 1th orxo said heteroaryl ring

Réombstittionobeing dnlone osiecre hetermetyl seg darignetdinent , i ncl udi ng
PPN R b 18F S LRI RGRE S A RY h%?‘éx:%w?ru@ ocki ng

activities such as quinidi'ne, propa anbasi | i de,

D is selggtpdiiiern Sieeroup censisting ofe, sotal ol , bretylium

1) an aryl ring,
2) a heteroaryl ring, wherein the point of attachment to the heteroaryl ring is a carbon atom, and
the heteroaryl ring is selected from the group consisting of:
a) a 5-membered unsaturated monocyclic ring with 1, 2, 3, or 4 heteroatom ring atoms
selected from the group consisting of N, O or S,
b) a 6-membered unsaturated monocyclic ring with 1, 2, 3, or 4 heteroatom ring atoms

selected from the group consisting of N, O or S, and
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dofetilide, al nokal ant, bepridil, clofilium other

conpounds havi ng Kvl.5 bl ocking activities such as
w@b@bessarol e, ket oconazol e, bupivacai ne, erytPCDUFI0F26334

verapam |, nifedipine, zatebradine,

bi si ndol yl mal ei m de, or other cardi ovascul ar agents

such as, but not limted to, ACE inhibitors such as

F?glaﬁ SB ? #) ﬁ@ tcr)lpor reld’unSﬁle?:%lt%gbolachF ;108)3/&19 P j l.’u 'or 4 heteroatom ring
qui naptqnls selﬂcamﬁocnmthe genng censsHupdEDIQ o, S, am:gl otensin Il
?'&tzla(gfﬁ%ﬁéréd Qeﬁ%te?&?&ﬁ%ﬁrgm 1,8 Bf ?ﬁeﬁ&gﬁ&n ring atorém selected from

besart an osart | mesart m sart an
v Ahesgipupaensiziing ¢f %ICO @111% d@ﬁe@ésthéa@ﬁt oA attasheent ihthe petprpgyslic ring is a
cah®bsibmhannel bl ockers, T-type cal ci um channel

bl.oc | ecti and nonsel ective beta bl ock
SR S i L e B RSP T D AR Bl i,
dﬁslnbmtrhedmwt}n@bdqishmbpqndmlplselemed finomB4) teiatbititatediBAh Poups independently

%&&{ (S G &%&rardbgtltﬁtlé Glitﬁ 0 850158 e sreie@lreh ﬁ'omfI@cLIwaherem any
QAR i f M ERuepliPid

OwW nol ecu ar wel
StﬁthkrSaUtN hﬂﬁfaoam ohbgierpéyialic BrgHAom @ﬁgmelibsﬁmteé pbmbﬁlt'ﬁéi with oxo, said

heR{dAhA hER L Bttt BARDLSER of Hok REerddrf1 il BABon adls;
recept or ant aglgnl sts, I nt egrl n rece torqqil%§ agonl StS

X and Y gie dpsBspdprlyrs ‘é‘fﬁfé‘?mglﬁtggﬁlaﬁ?%gfsgng A pn bitors and
R, in BAint@%e it Whicled hisigasisindepehduiy bukiteddfont the groty embistiig of hydrogen,

C1-Ce 5PN AlaSQ10&,. admi ni stered as the sole active ingredient
16 Eg;ln rrg‘T%ﬁatlon with a pacemaker or defibrillator

R4, in azieh/msiendﬁt\HAWhlbISlt @bpabivEDIndGrendentAsdetrddiontthe grofip cansisting of hydrogen,
haloger mﬂcahacqmgle(@m?ﬁbm @n@gnlmiaigg 2 a%) tdqen@N(Ri)@m)m, C(O)ORS,
an

wher ei n are
andN@r?é@éﬁg:ntly selected fromthe group consisting of:

RS, in chih ﬁ&aﬁ{e)ﬁl whichl apRBd, i€ ind@peﬁ@énﬁ& @@I&:Yéd fFonlle oo ERIsBLd YT hydrogen,
unsubstlfrfltgd or Sufb%%&ltﬁc?é EE‘E eﬁ%lt unﬁugls%u g o(% Rt ed dég@]ﬁ)l gclg%lg?ﬁr&gﬁbstltuted or

IS select
substituigdCadyl, z&ﬂmlﬁslﬁ)ttitﬁtgd mfsubm)ut@l Hetepiepddglt ed unsat ur at ed

ng.wth 1, 2, 3, or 4 heteroatomring
mlsmePe%eXt?q fe’c?g?romthe group consisting of N, Oor S,

n is independen@ly fiehi3e?.ddS onfsat ur at ed nonocyclic ring with 1, 2,
3, or 4 heteroatomri ng at ons sel ect ed fromthe group
conS|st| ng of NN, Oor S, and c) an 8-,

10- merfber edA rRennd of e}, @y@;Phaem?qehfgcaUx %qﬁepiablezsal’f Bherqgf, wherein
A is a HteRRE8 HO@ el tA@point of attachment to the heteroaryl ring is a carbon atom, wherein the

heteroaryl ring is a 6-membered unsaturated monocyclic ring with 1 or 2 N ring atoms, said heteroaryl
ring is unsubstituted, mono-substituted with R4, disubstituted with groups independently selected from
R4, trisubstituted with groups independently selected from R4, or tetrasubstituted with groups
independently selected from R4, and wherein any stable N heteroaryl ring atom is unsubstituted or
substituted with oxo, said heteroaryl ring R4 substitutions being on one or more heteroaryl ring carbon
atoms;

B is a heteroaryl ring, wherein the point of attachment to the heteroaryl ring is a carbon atom, and the
heteroaryl ring is a 6-membered unsaturated monocyclic ring with 1 or 2 N atoms,

said heteroaryl ring is unsubstituted, mono-substituted with R4, disubstituted with groups independently
selected from R4, trisubstituted with groups independently selected from R4, or tetrasubstituted with
groups independently selected from R4, and wherein any stable N heteroaryl ring atom is unsubstituted
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atons selected fromthe group consisting of N, Oor S
said aryl and heteroaryl ring is unsubstituted,
WORweAs8shEt i tuted with R4, disubstituted w th BEDURH05/026334
i ndependently selected fromR4 , trisubstituted with
groups independently selected fromR4, or
tetrasubstituted with groups independently sel ected

f 4 wh ' t
o s B i B0 G SRl o aloB BERRE Ky g ovon
atoms; W t h oxo, said heteroaryl ring R4 substitutions being

Cis sel&&d%?n @x% g@% gonlggﬁrgcﬁ 3% W arfi B9, aﬁﬁrZRQ Het@xro%mgp{?vﬁé/rieiqe& point of

substit uén s a

attachmn@tt@ the aptyxoarryi g s pearonsEeecYhesrin the ﬁ?tﬁq%fybﬁ’%b a 6-membered
unsamréi@dﬁb&kyaﬂ Rk with)l Mol kd efrylréﬁd hé{éro?ﬁhﬁigﬁi eanubstitutdd@ono-

i DS, S S SRR UL 1 LML i s
indeperkieinin stlaeedifran B4 cornastasitbistitgted fvith @joups fﬁdmmeﬂﬁmblected from R4, and
wherelr}lj: NS a%aglr ?\f ﬁeger(%l%g t{e%ro&c% H% é"}%‘[‘l% u‘]nsub%iiqtu%d opsrubghtuted with oxo, said

er oat omri
heteroagybrisg Bt subgtltgtﬁonmbelnz ot 018 or ioreshegrepaytivies el amomuent ed

Disa h@R{b‘a&Y ﬁh% %h@ﬂeﬁghé’\f)cﬁrﬂ ot attadhmeht tPHhe ﬂet&@irﬂrrﬁx%t@maﬁ%dﬁgmm and the
at ons_ se ected fromthe group COﬂSI&ltI n

heteroagyh Fjpg is g/p-membeted uaﬁau{@fec},@ﬁ%y%l& THesH Jr%’igéﬁmﬁ %%? fl'&d Sald
heteroafyll Aflg Wuhihbﬂututé’d nﬁmo-@ﬁbs‘éltufbﬁtvﬁﬂh&ﬁ d’l@illfstltn@d alith proupein@eieadbntly

selectec{rtgé%ng%,et&s q% g%ﬁéﬁ |0 %)yl&d[erl}lgy e ec{ed lsr'o%q{p or %trasug'sélglted with

groups heeendatly mlefcteldg‘roat lb‘fmndswhe@nau{y mtdﬂmmhterogwbumg atom is unsubstituted or
itiSoao idFHet R4 Sub 51§'b91% RYr Rorfeteroaryl ring carbon
SubStltu?et%trl’g;c Otr)r(ght idik eﬁwag@ﬁ@ger oc?c ﬁc £rn BI?% arca(l)}r oeneraatr%m 8
atoms. sai d aryl, het eroaryl, saturated heterocyclic ring is
unsubstituted, nono-substituted with R4, disubstituted

Wi th groupsa chslRpenseNbiky?, 9k pitakaskelticany Rdeptable salt thereof, wherein
trisubstituted wth roups [ nde endently sel ected from

X is selpgred %‘meh@tg?%%%s!sf‘%?féﬁ wetthangrStips i ndependent Iy

Y is sel%&éc?ﬁ"&n@ %e@dﬁﬁh%wﬁﬂ@&k L& z{hdaOH stable S or N
het er oary het erocyclic rlng atomis unsubstituted

Alsse]é?teckﬁi%fl}etgtﬂ“@&owsflﬁg X0, said heter oaryl ring R4

~ Substit ons beir n one or het eH ring
l car bon ;X amre | nde dent |y selr\}ect ed from
egro'ﬁﬂ si st i thg#0fs H angt- O ,:Ra chy .

I nst ance a|n which it appears is i ndependent Iy
sel ected fromthe group consisting of hydrogen,

X x = = X
) N

NHC(O)CHs  NHSO,CH3

B is selected from the group cog\llg\iﬂsting of

AN N ~ K vNHSOzCH?ﬂ

1

wnnn e

A

NN N/‘

1
]\/kNHz,and N



Cl-C6 al kyl, and hal ogen; R4, in each instance in

which it appears, is independently selected fromthe
w@e@p285omsi st i ng of hydrogen, hal ogen, CN, CRECIZURB)D5/@26334

, (CRa2 )nORS5(CRa2 )nNN(R5)2 , (CRa2 )n C(O R5,

N(R5) C(O R5, C(OOR5, andN(R5)S(O mR5; R5, in each

instance in which it appears, is independently

from t he p consi sting of hydrogen,
Clsseleﬁ%deiﬁ %Urs qu g ut ed C i al kyl, unsubstltut ed

r subst| @ cycwﬁ uns titut
< Zzb d\ ar ute béti
ter cy, ?n ndepend y 0(§ 1 2,? a |Fs
i ndependently 0, 1, 2, 3, 4, 5 or 6. 2. A conpound of
Gaiml, or a phar rraceutl p@ |y gpccept ablg sal t

ereof erein AN et. -.ryI ri mhereln t he
A p |n gnh@en%;iz ‘ro% a carbon
ein the roary ng’i s ne ered

unsaturated nmonocyclic ring with 1 or 2 Nring atons,

saind hetecgé)aryéerngl A_Heag ﬁltuted

CN
m - subStitu sti ed wt roups
@Qennsel eci ed\from R4, % r|s St%r ted with
gf oups, i hdependerit | | ect ed ffo , O ;

tetrasubstituted with groups independently sel ected
f nBd3kn,and whekein any stable N heteroaryl ring atom
N=L unszubgtltu ed or substituted with oxo, said
é_ﬁteroarylg R4 substitutions being on one or nore
\ t eardar yl ° riag/cagrbon atons; B is a heteroaryl ring,
Disse1%§J§$1Qtteggoug%b&tsﬁﬁ%%@ttaCh”e”t to the heteroaryl ring

the heteroaryl ring is a
6- menber ed unsaturated rronocyclrc ring wth 1 or 2 N

§ “abons, sai _g/gé,(loar %_@ stituted,
\N no- subst t\N Wi tth R d|s bt | uted with groups

ntlys cted r qyp R4, trlsubstltuted with
groups |n°tzlependent?y sel ect&d from R4, or

tras t|tut W|thg S|nd ndently sel ect ed
_G; er stap \ N heteroaryl ring atom
uns |tut Rr substl R oxo, said

heteroaryl ring R4 subst|tut| oms bei ng on one or nore

ro rlngc on atons;, Cis selected fromthe
g og (:on i sti aryh ring, and 2) a
terod ring, relnt poi nt, of attachment to

tItBe het er blaBt;ti)grl ng Nﬂza car by @qgmHV\her ein the
heteroaryl ring is a 6-menbered unsaturated nonocyclic
ring with 1N atom sald aryl and heteroaryl ring is
unsubstituted, nonosubstituted

: \Ng/ ,é‘QNH(CHz)zNH21 ?4@

Cl NH(CHo),OH
=4 e
TR WA
NHSO,CH3 NHC(O)NH,
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with R4, disubstituted with groups independently
selected fromR4, trisubstituted with groups

w0 nabefoessaent | y sel ected from R4, or tetrasubstPCTUS05/026334
wi th groups independently selected fromR4, and
wherein any stable N heteroaryl or heterocyclic ring
atomis unsubstituted or substituted wth oxo, said

: teroaryl ri substitution €rNg on one or nore
N eteroaryl rifng zaybon atons; a \D s a heteroaryl
NAH MRS, The Daicilc@fodbhgchment g o the
he g)rcza)ary ring is a car@{)n&a'f| andc'\{ he heteroaryl

g ng is a 6- ered uns ed nmonocyclic ring with
or 2 Nri'n and d/heteroaryl ring is

bidryt ed pabst i t ¥t h R4, disubstituted
ﬁ@%r oups i ndependent y sel e'g'l é%?hf%hq R4,

r| su itute th groupe ndepend ly selected from
= é@t Ea{éﬁw itute IN gr odp | ndependent | y
Vel ecpebiHfr oni , and whehde{n any sN | @ N heteroaryl
OCH{§ ng “at om i s uns¥BLEiit ut ed OCSabstit uPRd with oxo,

said heteroaryl ring R4 substitutions being on one or

; re heteroaryIC'ri ng cafbereCsons. FN A conpound of
< E%almz icallyga\C'etabIe salt
| ected®f the group
L&@fl ng \}9

con ydr ogen and - OH; is selected fromthe

roup consi stl ng of hydrogen and -OH, A is selected
_(_%Nom t%e<\gr up consisting of Bis selDis selected

N-Fr anand up consi sting of HZNHSO2CH3 HC( O OCH3
HC(O N(CH3)2 4. A conpound of Claim3, or a

]P Pgin t Cguglr g(lﬁ‘lll%)gﬂi P§ L20] e &r a Shatnngcggtrlcgﬁy QCCgI'ﬁélib?g ga‘let%iereof, selected

from th Bfoupledrisfidg ¢f4- f | uor ophenyl )-2,2-di pyridin-3-ylethyl]p
- Lo o Ay T Sy AR PRy
(i tﬂffﬂﬁc{r%er%vﬁ?%??& Eﬁﬁgﬂ%ﬁww@n& ByPrEARY Ry | o
- SueRebde 5t 389%5”&?%@-@?%%}%%0%@% )
(S)-N-{ ?5&{2?&’%%&#%0 %%PP’P&F) )Qeth py&dxg&cﬁlbrgﬁqx%ewlﬁgnamMe

-yl ethyl ] pyridin-2-yl } met hanesul f onam de,
(R)-N-{63) (dmbthokypy(iGinsieti R 2 dipyriilidi 3ayi@hyllpyridin2-yl} psthandsubfoBamyile,
et hyl ] pyri di n-2-yl} met hanesul f onam de,

(S)-N-{§! J?ﬁfﬁe&lh erlg)%i g@ﬁ@ﬂfﬁ‘y‘lé‘c@l}&n&n G RYihd it Bsufondnfile,

enzo

(R)-ZB-[%—I %Z?r?lﬁbeﬂw W&lh-mﬂ)l-ﬂ}élﬁ}lam-% ﬁetwl]%\éﬁﬂogfnjﬁe,?ﬁng | et hyl ] benzo

(S)-3-[1-(2~aminopyrimidin-4-y1)-2,2-dipyridin-3-ylethyl]benzonitrile.

5. A method of treating a condition in a mammal, the treatment of which is
effected or facilitated by Ky1.5 inhibition, which comprises administering a compound of Claim 1 in

an amount that is effective at inhibiting Kvy1.5.

6. A method of Claim 5, wherein the condition is cardiac arrythmia.
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5. A nethod of treating a condition in a mamml, the

treatnment of which is effected or facilitated by Kyl.
W®20060/028594 | on, whi ch conprises adni ni steri ng aPCDIRIOFI026334

of aiml in an anount that is effective at

inhibiting Kyl .5. 6. A nmethod of aimb5, wherein the

condition is cardiac arrythma.7. A nethod of C aim6,

wher eim t hea ;8ihed atClaind &, tihies ths caaditid atytHnhib il dtrizd FibGitation.

8. A pharmaceutical fornulation conprising a

pharmaceutically acceptable carrier and the conpound

of O & m 1 OphadmfRaidABAHAGHAIcbpadepiiaihReicyist &keptable

. formor hydrate.thereof. 9. A pharnaceutic
carrier %&WPM%&E@“HW&B FHgea R acEl Sﬁ%tglloff’mt?ratrymaie
thereofand a pharmaceutically acceptable carrier.

9. A pharmaceutical composition made by combining the compound of Claim 1

and a pharmaceutically acceptable carrier.
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