, €3eNnPPQY [ g6gTNhPZ WO 99150225 t JAN 2003 PCT/ CA991 00280 AM NSC¥ CIARERR)-
ETHER COMPOUNDS AND USES THEREOF TECHNI CAL FI ELD The present invention is
general ly directed toward ani nocycl ohexyl ethe onpounds, pharnaceuti cal
coppositions and kits containing the Wﬁ\m hexyl ether conpounds, and
t herapeuti c uses thereof. BACKGROUND ION Arrhythma is a
variation fromthe normal rhythmof the heant*beat and generally represents
the end product of abnormal ion-channel structure, nunber or function. Both
atrial arrhyt hmV&4dSventricular arrhythnias are known. ThECHEAB{00280
cause of fatalities due to cardiac anhythmas is the subtype of ventricul ar
arrhythm as known as ventricular fibrillation (VF). Conservative estinmates
indicate that, in the U S. alone, each year over one mllion Anericans wll
have a new or recurrent coronary attack (defined as myocardial infarction
or fatal coronary hemntodveeasexylAMMHR 6OMPARATSE ANDASEIMHERESE f i I St
heart attacks and 450,000 wll be recurrent attacks. About one 15 third of
t he peopl e experiencing these attacks will die of them At |east 250,000
peopl e a year dimiicaer@eppy heart disease with 1 hour of the onset of
synptons and before they reach a hospital. These are sudden deaths caused
by cardiac arrest) usualThe present frivagfionrigngenerally idiredtes tofwiafsh ainingeyictohexyAt ri al
fibrillation ( [ st lggggg rr seen, i i nical 20
practice and |'sbélt:}?a'13 ciﬁ‘i@ S ot bi %'ca Déﬁr#%mluﬁndg ual%sfg( ritc éttthﬁ L.,
N. Engl. J. E/Echm:ﬂﬁ?c(wh@)cylmmmound]s and%&peldlcsmssmrmf 1031- 2; Kannel and
Wl f, Am Heart J. 123(1):264-7 Jan. 1992). Its prevalence is likely to
i ncrease as the population ages and it is estimated that 3-5% of patients
OYer the age ofBACKGRAUNDOFFHAANYVENTIGM W B., Abbot R D., Savage D.D.
Namara P.M, N. Engl Med. .306 018- 22 2. 25 Wl f P. Abbot
R D., Kannel WB, Stroke‘za"”@ﬁlf'%‘)a ‘@%ﬁé@ 3’1% yhe W;]ef%ﬂ#mﬁgﬁt‘eatfeéﬂ?e?té‘?‘él it

can i npai r car (Eeﬁéialfyuﬁﬁiek@& 4B tbndl qnalumfofbnsﬁm eorpéhaﬁﬁeu QlseenirEl Mintder B C.
Kistler J.P., Failon J.T., Frledllch Fi sher M, Anerican Journal of

Car di ol ogy 40( J}2589. ?8"‘ ajrdg} prrhyjgpias ?‘%"C“hﬁbbbf‘"}ﬁﬂﬂ"as g KRV W BS MaIRF chi ves
of Internal 15 16adLRT fatalities 3u6]t6|\da13ﬁ93rrh)\4ﬂxﬁ§9mgafbtﬁ%k%&%uﬂﬁag edi ci ne
i47(9):1561-4, 1987; WIlf P.A) D., Kannel WB. Stroke, ‘(J 9$3
8, 1991; Cabin kaowpas @Nﬁﬁb‘%@“aﬁ%ﬁm cConSpa?trwttre4tCSRn<}xcate e Wshe

Anerican Jour nafionef ea@@&gdrmvﬁgyneaﬁﬁm AhdddnSwilll B8@)2 nédbi ALERNE @&b&rﬁgent s

have been devel op ed to grevent or alleviate 5 cardiac arrhythm a. For

exanpl e, d ass artacésr(tiqfw PR/ABYATRIIE BARSIOR A5 fateh GronsBeheart disgrselo AbPut50,000

supraventricul g tl?éEé Bl BoTHAS iR Chitd&R lahd 250,&J0 @ﬁlrl!&yr%&iﬂeﬁtsattaai{seai%ﬁd‘&neo‘c
ventricular arrhythma is very inportant since such an arr gt m a can be

fatal . Seridds highefitheifople emmm%%ig attaglenvill dieipltherpo Ahlpash 221000 pseple

ventricul ar fibyyjehd &t bPEroMeF Hartithse AfitheNhdul of BR R5E DE SifptSths M6l al
i schem a and/ or | nfarction. Ventricular fibrillation often occurs
they reach a hospital. These are sudden deaths caused by cardiac arrest, usually

T ) resulting from ventricular fibrillation.

Atrial fibrillation (AF) is the most common arrhythmia seen in clinical

20 practice and is a cause of morbidity in many individuals (Pritchett E.L., N. Engl. J.
Med. 327(14):1031 Oct. 1, 1992, discussion 1031-2; Kannel and Wolf, Am. Heart J.
123(1):264-7 Jan. 1992). Its prevalence is likely to increase as the population ages and

it is estimated that 3-5% of patients over the age of 60 years have AF (Kannel W.B.,
Abbot R.D., Savage D.D., McNamara P.M., N. Engl. J. Med. 306(17):1018-22, 1982;

25 Wolf P.A,, Abbot R.D., Kannel W.B. Stroke. 22(8):983-8, 1991). While AF is rarely
fatal, it can impair cardiac function and is a major cause of stroke (Hinton R.C., Kistler

JP., Fallon J.T., Friedlich A.L., Fisher CM., American Journal of Cardiology
40(4):509-13, 1977; Wolf P.A,, Abbot R.D., Kannel W.B., Archives of Internal
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10 in the setting of acute nyocardial ischema, before infarction_fully
devel ops. At present, there is no satisfactory phanmacot her apy 1-02 JAN2003
treatment and/or prevention of ventricular fibrillation during acute
ischema. In fact, many Class | antiarrhythm c conpounds may actually
increase nortality in patients who have had a nyocardial infarction. 15
G.ass la, Ic and Il antiarrhythm c drugs have been used to convert recent
onset AF to sinus rhythm and prevent recurrence of the arrhythma (Fuck and
Podrid, 1992; Mmoelsefis, Hadjis T., Talajic M, Drugs 48(3): 8dBcxdooobid04) .
However, drug therapy is often limted by adverse effects, including the
possibility of increased nortality, and i nadequate efficacy (Feld G K.,
Circul ation. 83(6):2248-50, 1990; 20 Coplen S.E., Antnan E.M, Berlin J. A,
Hewitt P., Chalmers T.C., Circulation 1991; 83(1):714 and .G rcul ation

oo Tl per i S TR Er v SRR S cRieln b JeabRa 8 ofus, SV

Car di ol g_gy 10( 3|}3,: BRT; Gabin HEOXKARK., Hhll €)@erimukter RAl, Fdsteid QOR., m&&;cmwat tel

S S Ot e OB (1200 eSO 8L T

Talajic M, Drugs 48(3): AdbBarhythmi® WentStheve basKddvelopdde i plevent HY hilldiiie E. |
rhthrk® Yen p

Jour nal of Cardiovascul ar El ectrophysjol ogy. 9(8 Suppl):5104-8, 1998).
Class |11 anti apardige Hrythenia pfns gxampie, Kdasph prtiaghythici compowyds hasiepeemmused ¢p

atrial flutter : ] Lve
Than Ol ase 1 - or i Sprfbudiud infRlid SRR Ellal ERAARE, IalfBRo It REILYC |

30 Drugs. 48( 3)argythnyia is venOmpoxtand sipes sugh an gghythimis ¢anibe fateh |Sedions ven@cylabr ugs

009, 7 SR M S LA iy By

Conver si on r at eprefenee dfineeardinlischemrmgd/obmfaion. YentbOMerfftbrillatemerfien oosiet AF
(Capucci A., chpEri D, Millani G.0O . ugs, ¢f c .Agin 1),: S1-70,,1998),
bnd they ar % Dot kil o dekiecanl ischbpereedort alkehi, T begiedaeat ge
Poi nt es vent ri Cpiresent, theret iaad yaisfabtgtypuamcothéripyi fbtihe tred@eithad/bi srkveafion of
ventricular proarrhythma is estimted.at ~4.4%. wth ~1. 7% of. patients
requiring cardi 6@&%%@%&“"? P%?%&?'S@EHP?W R ifagh ﬂﬁﬁy&'ﬁ?ﬁ %\gm’(a&g%b?"CP R,
Vander Lugt J. T. contpsdadsanhay] adially An@éds€ atortdlityi rin dlatients Whihbel Bddog ynyocardial
78(8A):46-52, 19 6t_ Such events are particularly tragic in the case of AF
as this arrhyt W% rarely a fatal in and of itself. 10 Therefore) there
is a need insthe art to Cihedihj It indBEVandariydtiniib yingihave be@aisern tcbnvett@écehot h

ventricular arrhythmas.as wel]l as for atrial a rhytp | as. Tcg}e resent
nvent i on ful {1 PH€ Ak SRS ART PIEVT Srcuigs PHIES PR Epch wl Foond,
advant ages. SUMMARY Naitel BET4NVENTTANic M) mags es@RsismANT 994) heH @i s€ @iug
i nvention provides am ngcycl ohexyl 15 et her conpounds ofF_é_,rmJ ag%), or a
sol vate or phar REEBUL 8§T’¥§m§8‘§gét@5‘f’§° gugcts, t‘PFé_ thepgps ‘?‘@5 I 5‘133
wher ei n, i ndepemg@dlity,Yanat inddghat® GEfitatye TEQd AOKX CSasplncised)brmBnm Wooect
bggd, -C(R6, R 4)-Y- and -C(F\"%:CH-; Y. is selected froma direct bond, O S
a C, - CAal l&‘?l e %Qlen S.E., Antman E.M., Berlin J.A., Hewitt P., Chalmers T.C., Circulation 1991;
83(2):714 and Circulation 82(4):1106-16, 1990; Flaker G.C., Blackshear J.L.., McBride
R., Kronmal R.A., Halperin J.L., Hart R.G., Journal of the American College of
Cardiology 20(3):527-32, 1992; CAST, N. Engl. J Med. 321:406, 1989; Nattel S.,
Cardiovascular Research. 37(3):567-77, 1998). Conversion rates for Class I
25 antiarrthythmics range between 50-90% (Nattel S., Hadjis T., Talajic M., Drugs
48(3):345-71, 1994; Steinbeck G., Remp T., Hoffmann E., Journal of Cardiovascular
Electrophysiology. 9(8 Suppl):S104-8, 1998). Class III antiarrhythmics appear to be

more effective for terminating atrial flutter than for AF and are generally regarded as
less effective than Class I drugs for terminating of AF (Nattel S., Hadjis T., Talajic M.,
30 Drugs. 48(3):345-71, 1994; Capucci A., Aschieri D., Villani G.Q., Drugs & Aging



r,, WO 991SOztS 4 ,~ 2 JAN 2003 PCTI CA99100280 R' is selected from

hydr ogen, C, -C6al kyl, Cs-Cecycl oal kyl; aryl and benzyl; R, and Frgﬁ ﬁ 2003
i ndependently sel ected from C3-C, ai koxyal kyl, C,-C, hydroxyalkyl A &
C7,~12aral kyl; or g ~ R and R2 when taken together with the nitrogen atom
to which they are directly attached in formula (1), forma ring denoted by
fermula (I1): ~ R2 10 wherein the ring of formula (In is formed fromthe
nitrogen as shown as well as three to nine additional ring atons

i ndependent |y s#oss9seds f r om car bon, nitrogen, oxygen, and suPGT€A9RPR3Pe any
two adjacent ring atons may be joined together by single or double bonds,
and where any one or nore of the additiondl carbon ring atons may be
substituted with one or two substituents sel ected from hydrogen, hydroxy,
15 C, - C, hydroxyal kyl, oxo, C -C acyl, C -C3alkyl, Cz-C, alkyl carboxy,

C1~- C3al koxy, ngﬁs@azbkmyl BXupI RTof ¥ih BEeSHPAL IUAIRE, bierf1e B s3HRfol.0
five- or six-nmenbéred eterocycllc ring containing one or het er oat ons
sel ected from dopyersionrlessiot these,drigs danga petwgen éﬁﬁ%émremdmsmhﬁl(cmmon
ring atons nay pe t ogY, a re of
t he additional ;P f‘%%’é%’ﬁ"rﬁ’ﬁ@“gg @g% %'&J’ b!s{d)t[ytjt@ﬂrﬂ%s?%ggﬁ%u%stl uents
sel ect ed fron1hyﬂmmgénwn€ a CosM lof| the Chdu@ibac pf , T&ﬂmeﬂhkdwomyslkgﬂnmmﬁ

C3- C8Bal koxy her h the r en at om

Co i ch thog sivartiayn] st e H P El Sropibynin If sl

r2i ng Eyst e|m [sglg,m;/adwfﬂi om B a:zqi;nays |rél{u3‘xrl% 25;&6%&1 Diorﬁg(whrefracto%y antnc(;ﬂar
azabi cycl o cta cyc exan an

3- azablcyclo[Saf ﬂ%ﬁ&ﬁt@ﬁ”§¥y? ﬁgmgﬁh’ Tdre LW#&%pé%deﬂTva%t et 0 the
cl ohexane ri nEr&PRY 78(84 J&tﬂuh@()ﬁ 1sucatevéxh répméulaﬂy‘s:r ngmﬁhe a@@bﬁmns and
e |ndependentI%nse ected from hydrogen, raxy, | kyl and

C, - Coat koxy, arfd! IEHEE’?@YAﬁW“RMNQKKIagfached - z ~aN zoo. WD

99150225 S IgTI CA99I 0028thetedort,MBere a® fekal iRNBX ARG M ibAHIAR HEW antB¥hyiglEt her
forma spiro five- or six-nenbered heterocyclic ring containing one or two

het er oat ons  selteamentss fos ol yaEisulan ariayiinigs as Rl aRefop AgialRamhyifaias.  The

i ndependent |y $pls&6 6RnddnaMaY G861 anoq"un@ﬂ'dﬂ'wes otftrftiaBdshvagagy! . or R6
and R 4, when taken together wth the carbon to which they are 5 attached,

may forma spiro C, -Cscycl oal kyl ;
SUMMARY OF THE INVENTION

In one embodiment, the present invention provides aminocyclohexyl

15 ether compounds of formula (I), or a solvate or pharmaceutically acceptable salt thereof:

R;
)]
wherein, independently at each occurrence,
20 X is selected from a direct bond, -C(R,R,,)-Y- and -C(R,)=CH-;
Y is selected from a direct bond, O, S and C,-C,alkylene;



A‘is Selected fromCS-C, Zalkyl, a C,-C'carbocyclic ring, and ring systens
selected fromfornmulae (111), (I1V), (V), (M}, (MI) and (M11): R~2RJA?N]ZQ[]3
(I'Fl) where Woogo2end RO are i ndependently sel ected fronpef,@j@gmmg chl ori ne)
fluorine, carboxy, hydrogen, hydroxy, hydroxynethyl, nethanesul fonarnido,
vitro) sulfanyl, trifluoronmethyl, Cl %al kanoyl oxy, C, - Cbal kyl,

C, - Cbal koxy, CZ C, al koxycarbonyl, C, t hi oal kyl, aryl and N(RLl5, R 6) where
R15 and R, 6 are 15 i ndependently selected from hydrogen acetyl,

met hanesul f onyl and - R10 \ / an V) (V)
where R10 and R' are 'héfeifi‘ﬁégrﬁqw\‘?gf’@& dcfa"‘(iffn(l?tr(b %élky]eﬁﬂéraf' e, 20
fluorine, caepgxy, hydrogen, hydroxy, hydroxynethyl, methanesulfonam do)
vitro, sulfanmyl, tri fI uoro t hyl,, C2-Cral kanoyl oxy, C, -C6al kyl

C, - Chbal koxy, C2-C7al K E{goﬁﬁ?l'ﬂd@"ﬂeﬁth%ﬂyﬁ"’mand N(RL5, R 6) where R 5
and R 6 ared m;d,mg@g acetyl, nethanesul fonyl,
and C, - Chal k - ‘ZE)HJAN ngé% Q%i/’d%n% PPI‘??QCQ\QQ/ 00280 6 R~2 \ _ zl (VI)
where R 25 is sel ect edyndRs Bhonidkes togeteowitihde nitiogeratone {o whachtbeyare hydr ogen)

hydr oxy, ui famyl, 5

trifluor orre?Lafﬂy'%cngf 3?3@5%2@?@%9!?&%%&&&@6” koxy,

C2C, al koxycar bonyl C - Cbt h| oal kyl , a/d§§§ R15, R, 6) where R15 and R 6 are

i ndependently sel ected from hydrog ac met hanesul f onyl, and

C, - Cbal kyl; and Z is selected fro Ck ) O, N and S, where Z may be
directly bonded to "X'" as shown in for a2 (1) when Zis CHor N, or Z may
be directly bonded to R" when Zis N, ,and R' is selected from 10 hydrogen,
C, - Cbal kyl ) C3-CBCycl oal kyl, aryl and(rgenzyl NN~ ~ N (V) (M)
i ncl udi ntp | mbma&mfdmm«ims f@he&mﬁaﬁmro'gma@sbmmuai ek &OMErs 1 S
t hereof, and, maéé'ure .t her eof er enbodi nents) the present

n ot
i nvent i on pfiRgi*gditons FﬁtﬂB’Efﬂdﬁ‘ﬁ“ Uy, sekcted HeoRt caphons nitrpgen eR¥geNa b pound

according teulﬁ@rmur@ar(ylt)volaﬂya&am&grmmmaw\betjbm@dd% AhFBGS Fie(‘oﬁld%%leaccept abl e
carrier, dlluent or excipient, and fuyrther provides a ne or the

manuf act ur e 6H s’a”ldoﬁ‘B‘Hgl"WcPﬂ"'c?F %ﬁlﬂéé’h’eﬁ@d“!%ﬁt caghoRt Bien 8loms @eAYpeund 20

accordi ng t guts@ied! ¥ith! bne |7 @W&esrubﬁm%ﬂgl S&dted ﬁHﬂe lﬂ&ﬁéﬁmh}}d&‘{&m' on
provi des ﬁhar maceut i cal ox@nEOSI tions that contain at |east oOne corrpound of
f

formul a 1) Gfrhydroxyalitrh sberXleCroatkyb G- Calgilebans Grlelben G-on in a

war n- bl ooded, @RkdERloxy Ubf Gfaly ek hEtRfuRE B % tshif %@%ﬁ%ﬁﬁm i tion,
and/ or prevent a disease or condition in a warm bl ooded animal 25 that

woul d ot her WFt&FaCXSHE tRg copfining pnerns fwe Beieragioms selected fom azpeenphdsutficeut i cal |y

accept abl e i provi des
for met hodsgg%&??ggta [ h%@ﬁxﬁx%aé%ﬁdgﬁh g&ﬁsﬁhgr?k?&éggtomﬁghé‘g%&g&ﬁ ani mal

suffering fFbgnane anyopp ﬁgm@meftheaddznosﬂmtma@lmt@@/Mmmrm@/ 00280 7

di sease n n from arising
"8 waripl Goage el IBSIA\C EG1 CERTF CcRRBb b O O 3
conpound of Cj- 65%%3@“(}11,)0! or a connposition containi ng a conmpound of fornul a
(I') is adm ni stered t0 0 The di seases
and conditions to V\Ihlhéﬁ'?dtg conpo%’ge&é}ﬁé}r%osg?ggﬁkqgwg’ ﬁe"t%as of the.
present i nveimctlyratthched imfodmuba ), | mayy folmeadw:yélml Hag\systenr sélpdiddnirem di seases
of the cent sl fShY3US el 80, LBMMERIRE22RB £ 5208 Burs.1.00

25 hexan-3-yl and 3-azabicyclo[3.2.0Jheptan-3-yl;

R, 2and R, are independently attached to the cyclohexane ring shown in
formula (I) at the 3-, 4, 5- or 6- positions and are independently selectcd from
hydrogen, hydroxy, C,-Cealkyl and C,-C alkoxy, and, when both R, and R, are attached



depression, anxiety, schizophrenia, Parkinson's disease, respiratory

di sorders, cystic fibrosis, asthma, cough) inflanmmtion, arthritis,
allergies, gastrointestinal disorders, urinary incontinence, irritable
bowel syndrone, cardiovascul ar di seases, cerebral or 10 nyocardi al -2 JAN 200
i schem as, hypertension, |ong-QI syndrone, stroke, mgraine, ophthal mc

di seases, whasee®s nel litus, myopathies, Becker's nyotR§ATCGAIAWYSt heni a

gavi s, paramyotonia congentia, malignant hypertherm a, hyperkal em c

periodi c paralysis, Thonmsen's nyotofii a, autoi nunune di sorders, graft
rejection in organ transplantation or bone marrow transpl antation, heart
failure, hypotension, Al zheiner's disease or other 415 netal disorder, and
al opeci a 1 i LO g\ a
phannaceu‘% thgsﬁlggcg%ﬁpoggﬁg?gﬁgg%m é’?agﬁ%%{hgﬁ%&uﬁéggﬁv b a&csg{rr%g]hu%g&of formul a
(1) eff edieweydioripg cuhtrirang aeakr tvembeteyeatings solectehfrerh hegemandsulnar m bl ooded
animal in need theyegf da a ceuti.cal accept abl rrier, diluent,
or excipient. The ’hgéﬁ?d?gh aﬁﬁaﬁ{eefl e‘fgy 5?]8637Jdé%mg‘yrﬁr€§%noéﬁ%aﬁky roduci ng,

| ocal anahgasd sengyl, GIREhA RS, svhémtakenvibgethebivitb dectatboh na@ivhish theh atencl udes

adm ni stering to a warmbloqgded animal in need thereof an effective anount
of a cé)rrp"mfﬁgd'ﬂ‘lay GRIPEe {:1'&" °‘§kyﬂ1har maceuti cal conposition containing a

conpound of fornulg i lsdlectd @%@ CRORARYI 200SCPREbBRB OGS, RY g used to
relieve or forestall the sensation of ggl nin a warmblooded animal. 25 In

a er &ysrosispiecied frem orgplag GH), VMV ON(VID 8% 6dH):a phar maceut i cal

cmm tion containing an anobunt of a conpound of formula (1) effective to
enhance the libido in a warm bl doged_ak mal in need thereof, and a
pharmaceutically acceptabl e cor ng di | tent, or excipient. The invention
further provides a nethod for enBancFn® | i bido in a warm bl ooded ani nmal

whi ch includes administering t®sa Warm bl ooded 30 animal in need thereof an
effec%éve anount of a conpound of {Ijﬁ mula (1) or a "' 2 JAN 2003 WO
99150225 PCT/ CA99/ 00280 8 phar nmace cal conposition containing a conpound
of formula (I). Th«here RooRpodiR,iacnisdepardientt setedied fiayn bremins adllorihgr exanple, to
treat a gexual dysfunction, .e.q., jnpotence in | e and/ or, to enhance the
sexual d&8PF& § %{‘nglpf ?r@ﬁ?n’ v&yp‘%ﬁﬁt L@?Mtﬁw’ d??g%ﬁ TPRidoagnitio; ot her

exanpl e, sitheyt, her sifiacromerdlyl, y ef.f@salkinogloapiounC,-Tpgkye Scadpiodkgtered to a
bull (or other breedin ck to ,pr ncreased se ej acul ati on,
wher e t h&? j’agg’ﬁ?'cé‘f%@ﬂyls i &f°§ﬂ%lolﬁ“@c?'glg%‘dk§} d’ﬁﬁff g@r a‘l?seg%a ®it is needed
t 0 i Ny eghdapenddnaiedl&ted Ghbin hyldrdgenm) Aty ahethdnedalfbiye @ OQCAKOQYr am | n anot her
enbodi ment, the present invention provides a conpound of formula (1) or
conposi tion containing a ggupound of formula (1), for use in nmethods 10 for
ei ther nodul ating ion chanpel activity in a warm bl ooded ani mal or for

““hyodul ati ng i on channgk~a y in vitro. < d 0 her enbodi nents of
The present inveti g i gnce to the foll ow ng
drawi ngs and det alf de_desgript i on. BRI BHOTH

B THE DRAW NGS 15
Figure 1 illustrates the reaction @dquence f described in Exanple 1,
for preparing an am nocgghohexyl ether conpouge of the present invention.
Figure 2 illustrates a procedure wher eb}/ ei ther cis- or i

t ransani nocycl ohe¥heredunaid Rorpoiidersndmily geleqigdeBem tbremipe thlospe.nmay be

Pr epaged fudring~ cArbSky! Gydrobdn, UoRy, Ry dfkIhbAY! Gndihbasiola8%, thay, may be

enpl oyed to 20 preparé efthef cis or tfaps Stereoi soners of tHhe conpounds
of the pedbawl | npdnerpoethylri gu.dsalimoriony.4B Ci-Cutlvhat eCi-Galkoynt heti ¢

met hodol j i @m%{: L SGRI P OF, THE | NVENTI ON
As not edeggg\f/i@,ﬁﬁ%ﬁgﬁ)g’r e(g‘en‘t in g’nﬁ%nﬁﬁgs’-%i‘fg’é ed(?'é g'kn@lgr:kdéy%r ohexyl 25

et her comgdependintly ghateddoeLitydrgen, emighoséthanemiforydabd CpCpikyl;he am nocycl ohexyl
et her conpounds, and various uses for the conmpound and conpositions. Such
uses include bl ockage of ion channels in vitro or in vivo, the treatnent of

arrhythm as, the production of anesthesia, and other uses as described
herei n. An understandi ng of the present



- 2 JAN 2003 WD 991 50225 PCT/ CA99100280 9 invention may be aided b
reference to the follow ng definitions and expl anati on of convent én%‘&s@@
herein. Definitions and Conventions The am nocycl ohexyl ether conpounds of
the invention have an ether 5 oxygen atomat position 1 of a cycl ohexane
ring, and an am ne nitrogen atomat position 2 of the cycl ohexane ring,
wi~t h ot her positions nunbered in correspondi ng order as shown below in
structure (A): 1 N\ 6 s J3 4 (A 10 The bonds fromthe cycl ohexane ring
to the 1-oxygenWR5%2hitrogen atoms in the above fornul a majCHEAPOIW; vel y
di sposed in either a cis or traps relationship. 1n a preferred enbodi ment
of the present invention, the stereochenm $try of the amine and ether
substituents of the cyclohexane ring is either (R R-trans or (S, Strans. In
anot her preferred enbodi nent the stereochem stry is either (R S}-cis or 15
(SR -cis. In the fornul ae depicted -@ abBe#d to a substituent and/or
a bond chat |inks a nolecular fragmg ai nder of a conpound may
be shown as intersecting one or nore boh™ads T2 a ring structure. This
i ndi cates that the bond may be attached t gl)any one of the atons that
constitutes the ring structure, so |ong é a 20 hydrogen atom coul d
ot herwi se be present at whaté R 0 scbred efrord Waminer Whiniing,u lfiabridel enatbosy, | S

identified for articular po ion in _a structure, en hydro is
present at that hy EFTh | oWd“P‘Hr 25?@' ehy&’onﬁl?ﬂﬁﬁ"éulé‘?mﬂfg’ é?l’tl g‘ﬁp"g"’)’
cont ai ni ng t ke whfluoréhl -C,Ql‘ﬁlldaﬂm ,eCACetiya| &, -tompalya d,1a.hik benyd AN
2Q03 WO 99| 50225 10 tﬁﬂ) R9. Qplogy, are mtg(r;]ﬁéedk’to enco(#}glzgasr yj
conpounds havi rfg- sﬂ’é’a&b’blﬁﬁ‘d(}%&wlﬁ? ‘(Vh%’&{@ Rpgerpdmdepaionthn ?Y“‘(dBf"’Where

e group (B) ixydlopdeae &&hﬁ@ﬁ%ﬂ@%d@f@%}%ﬁ%k@c]@d&%ﬁdﬂ%abf—l@é at
(rgul d otherw seﬁbggsubsf}?t uted with hydrogéen,” may instead be substituted

with either R NeawtS,mbereg th‘t’?l‘@feﬁ'ﬂ)o‘?Rnéﬁﬁ 1oAY awshern it formuilrED when Rds GHpear s
once and only 0 r t d with
any of R' Re o?d?g@ grzetrﬁs}gb%lt ?5% S&l%%oﬁmﬂeﬁﬁo %}H%e&e%% % ﬁlf]los’é l?ﬁ@%ér?cgéﬁv\here
the inventidf dydweén, EsCialiyl, G-Gromloakplrery] apd bemryl;i s substituted with nore
than one R group, and those R groups are shown connected to the
non-aromati c ring with bonds thap~bi sect ring bonds, then the R groups may
be present at different atonp—eofqthe ring, or on the gane atomof the ring,
so long as that atom| S cou [ i

atom
i) (VI
including isolated enantiomeric, diastereomeric and geometric isomers
15 thereof, and mixtures thereof.
,) In other embodiments, the present invention provides a composition or

medicament that includes a compound according to formula (I) in combination with a

pharmaceutically acceptable carrier, diluent or excipient, and further provides a method

for the manufacture of a composition or medicament that contains a compound
20 according to formula (I).

In other embodiments, the present invention provides pharmaceutical
compositions that contain at least one compound of formula (I) in an amount effective
to treat a disease or condition in a warm-blooded animal suffering from or having the
disease or condition, and/or prevent a disease or condition in a warm-blooded animal

25 that would otherwise occur, and further contains at least one pharmaceutically
acceptable carrier, diluent or excipient. The invention further provides for methods of

treating a disease or condition in a warm-blooded animal suffering from or having the



Li kewi se, where the invention specifies conpounds containing the 2 003
A-X-CH(Rs) - group where A equals the aryl group (VI) af /' R12 a\ 2%‘2
20-(VI) the invention is intended to enconpass conpounds wherein -X-CH(RS) -
is joined through X to the aryl group (VI) at any atom which forns the aryl
group (VI) so long as that atom of group (VI) could otherw se be
substituted with a hydrogen atom Thus, there are seven positions
(identified with the letters "a" through "g") in structure (VL) 25 where
the -X-CH(RS)- JYOUF'%dul d be attached, and it is attached atC¥He”8P?¥nose
seven - j JAN 2003 WD 99150225 11 PCTI CA99100280 positions. The R z group
woul d occupy one and only one of the rena?ning Si x positions) and hydrogen
atons woul d be present in each of the five remaining positions. It is to be
understood that when Z represents a divalent atom e.g., éxygen or sulfur,
t hen Z cannot bl&emﬁeroecbddwohmﬂ@dpteumi)(g@ld@m)am cdﬁldearfrohharisiingviaratm:m

specifies the | Olf n as tl’lC di yal.ent radi the
di val ent radic al, waeTeip 3 e(ﬁape‘h % g Hp%lnhﬁ‘ﬁ%%‘?mpt"ﬁﬁ %&H{}’iﬂﬁes a

stabl e chenmi caI(])séﬂmﬁtxomtamrmdompoﬁmommmmﬂis a@finistirddl 0% Wie-

A- X- CH(R5~- gr oup where X is Y-, t he i nvention pr ovi des conpounds
havi ng both t hé! OAddwmalRByeeﬁ“Wﬁs}"he dpraseaad exnﬁbﬂ&nﬁo"thlv( hs congpayds. 10 A
wavy bond fromcgmpsiik bhEREthb®R difife H88khnt ﬁlvexﬁ%ﬁlhmemn@abmnﬂgmua%wses t hat
that group may be | ocated on either side of the plane of the central ring.
The conpounds d@rhythmiap disgesas of rﬁ'%femﬁfféhn%?ﬂsaﬁfﬁte@& cpopausion; \¢pilepdio nipases; ¢
carbon atons a 2 PRS0 I

ot herwi se not e?gp&{%}gﬁp%égent&?‘ﬁ en:ﬂlI b‘nH;?nc uggggdgﬁ%gilgﬁgfgﬁ%rgyg %ﬁg

(GDast er eoner i c fibrosiss aghma, roudls infiammendipn) artheiiy) allerdiesy gestropptrgtimd disordetse

I Aventi on. Pur

i ast er correr s, SR FeApRREE St i Sy R AL VB By BIRY corbrgt o,

i ncl uded wi 1t rmytotmdlpk isghemias] mpetensiom. lofgQT  syndiompe sirde:, ofigraine qph&slmit
invention may occur a ma C ures nd as_i dIVI

di ast er eoners) %lseasgs §lta l|§e§)lma§n s?h'?u% m}% %H‘]:eg’o%%’ﬁ(l o foygomﬁemas Wl L%raaé’%f in the
present i nvent |panamyétoﬁ‘i6 dongentigt malmnamtaltmmh:ermaxthypc&kﬂems peaibdic rp‘aka;ysa; 50 50

mxture of ster OI Sonsergsoton]_a autgm{n?'usng dls.ox%erspeg ?ené[c ién g‘ltorea?icuhang antation oF e is
i ntended to mearn®{Fy" s ™ grafl rej g P

bone marrow transplantation, heart failure, hypotension, Alzheimer's disease or other

15 metal disorder, and alopecia.

In another embodiment, the present invention provides a pharmaceutical
composition containing an amount of a compound of formula (I) effective to produce
local analgesia or anesthesia in a warm-blooded animal in need thereof, and a
pharmaceutically acceptable carrier, diluent, or excipient. The invention further

‘/) 20 provides a method for producing, local analgesia or anesthesia in a warm-blooded
animal which includes administering to a warm-blooded animal in need thereof an
effective amount of a compound of formula (I) or a pharmaceutical composition
containing a compound of formula (I). These compositions and methods may be used
to relieve or forestall the sensation of pain in a warm-blooded animal.

25 In another embodiment, the present invention provides a pharmaceutical
composition containing an amount of a compound of formula (I) effective to enhance
the libido in a warm-blooded animal in need thereof, and a pharmaceutically acceptable
carrier, diluent, or excipient. The invention further provides a method for enhancing
libido in a warm-blooded animal which includes administering to a warm-blooded

30 animal in need thereof an effective amount of a compound of formula (I) or a



when any vari abl e occurs nore than one tinme in a conpound of the invention,
the definition of that variable at each occurrence is independent zogANtmpg
definition at every other occurrence; and (ii) the identify of any 0One o
two different variables (e.g., R 25 within the set R and R2) is selected
wi thout regard the identity of the other nmenber of the set. However,

conbi nati ons of substituents and/or variables are perm ssible only if such
conbi nations result in stable conpounds. In accordance with the present

i nventi on and awomse2herein, the follow ng terns are defi neBCT/0A%940280

foll owi ng neani ngs, unless explicitly stated 30 otherw se: .2 JAN 2~ WO
991 50225 ~c~ri cA99i oozao 12 "Acid additios salts" refers to those salts
which retain the biological effectiveness and properties of the free bases
and which are not biologically or otherw se undesirable, fornmed with

i norganic acid h r 2 d, 0oMjcC id, sulfuaric acid,
nitric acid, p g%%ﬁ%;:ﬁ%l a%oﬂﬁ&%giﬁ%fpt%ogtaﬁﬁ%’a géré mc??‘%@n:gé g@%ﬁdéﬁ'suc#égg
acetic acid, prappwsitions andinttthogs ynap be¢ gseddprigxampyle to itreatacsexiial dyséinctionaeggl,

mal efic acid, malonic.acid, succini¢c aci.d, fumric acid,. tartaric acid,
Ctri G aci d. bEBUTEE EPHe afiiain EouRr i sstiiarre ohapaterh Soha et b o
aci d, ethanesuldfsfinictioiCi As apsthdruenapld, fthithergeititally alffeative] Sm@mit dnaynte t he
like. "Aryl" refers to brangl_}gd or un ra%ched dr ocar bon ,fraggEnts 10
terminated by A9EESisEdy o 20 Bub)or othst Presineastasklyg 12 HEoaYe cinfreased MSMBRr of

carbon atons. BuaNRlcBSwhdrEthb eRcARat ¢meh fddoffcctdd and stork@ o vse 8l isHeBRA MDY |
[ CH CH2C=0, a.CSacyIB. "Al kanoyl oxy" refers to an ester substituent
wherein the et Hepregitipdemale covsinPionioren of2 beadingpragim-t o t he nol ecul e.
anpl es include propangy bgier bawbdifdehCiie GrédefP invedtién AoAROY toRiond Be
et hanoyl oxy [CH C=0- O, a Czal kanoyl oxy). ™Al koxy" refers to an O atom
substituted byfamuial(Rydr compesiionfcoptamingriptampopnd ofofeymjla @GiHer wsedn ajefhosdy ) .

For  oxampl £10 nitisa Rty ERBAE R RaRREb R el A Bl 01T

are bot h C, al kimnychidogl actiyitnipsirro® Al koxycar bonyl " refers to an ester

substituent wherein the bony . 1St o] of ; to the
nol ecul e. Exanpl es i ncl Jﬁggee%ﬁoégég:{'ﬁ%ﬁﬁ&[%ﬁg%aﬂ%%&l,nv%ﬁl%gé{i ox%/%né? bonyl)
and net hoxycar bddent ujoBHigSEn® 1o the f@Ratikpdyemebond dethiledRpschiplitay| " refers to a
branched or unbranched hydrocarbon fragnment containing the specified nunber
of carbon atons and having one point of attachnent, Exanples include
n-propyl (a C3aRKEH DESCRIPTIONOF TRRRDBRAVENGSal kyl ), and t-butyl (a C alkyl).
V10 99/ 5075, PCTI CA99100480, 3 AKYSDE iof 85803 hind ABbARERAT: 2

for preparing an aminocyclohexyl ether compound of the present invention.

Figure 2 illustrates a procedure whereby either cis- or trans-
' aminocyclohexyl ether compounds of the present invention may be prepared.
(\) Figure 3 illustrates synthetic methodology that may be employed to
20 prepare either cis or trans stereoisomers of the compounds of the present invention.
Figures 4A and 4B illustrate the synthetic methodology described in
Example 15.

DETAILED DESCRIPTION OF THE INVENTION
As noted above, the present invention is directed to aminocyclohexyl
25 ether compounds, pharmaceutical compositions containing the aminocyclohexyl ether
compounds, and various uses for the compound and compositions. Such uses include
blockage of ion channels in vitro or in vivo, the treatment of arrhythmias, the production

of anesthesia, and other uses as described herein. An understanding of the present



hydr ocar bon kagnment containing the specified nunber of carbon atons, and
havi ng two points of attachnent, An exanple is propylene (-CH CH:g:H v 2@
C-al kyl ene]. "Al kyl carboxy" refers to a branched or unbranched hy r%’gr %
5 fragment termnated by a carboxylic acid group [-COOH). Exanples include
car boxymet hyl [HOOC- CH2-, a CZal Iryl carboxy] and carboxyet hyl

[ HOOC- CH2CHi -, 2 C3al kyl carboxy]. "Aryl" refers to aromatic groups which
have at | east one ring having a conjugated pi electron system and i ncl udes
car boeyel i c arywoot#easr ocyclic aryl (also 10 known as het er #F&F{HAIY0BRIpS)
and biaryl groups Carbocyetic aryl groups are generally preferred in the
conpounds of the present invention, where9phenyl and naphthyl groups are
preferred carbocyclic aryl groups. "Aralkyl" refers to an al kyl ene group
wherein one of the points of 15 attachnment is to an aryl group. An exanple
of an aral kyl ISautihe,: Y. -1 ‘ ].
"Cycl oal kyl " rgv%ntr%aya&r?]%g)wyvﬁfc n%r;goy @gﬁgoglﬁrg%ﬁggmgﬁ %ﬁ(ﬁlsegr%ﬂlf? g{;rggpand
nmonocycl i c, bi cenykntiops wed bargisyclic formed entirely fromcarbon atons. , An
exanpl e of a cycloal kyl group is the cyclopentenyl group (C5H7-), which is
a five carbon (C5) 20 unsaturated cycloal kyl group. "Carbocyclic" refers to
a ring which filidorg iahd\@snvautions yl ring or a cycloallryl ring, both as
defined above. "Casbocyglie aryl: refers to aropatl royps ,wherein the
atons which formthe ar ?’i‘"g“’%fc}?é‘e’gﬁ 5{113%1?"6‘3??“ ‘{P;‘PFIB& FIOREYS &7 ghen
groups i ncl weoxypemaiil atCpodfriofi alr bp @ yoytloBexatiey hingr-ad h aniGé nitfogph @ty at and

bi cyclic carbocyelic aryl groups such as naphthyl "Heterqgakotn" refers to a
non- car bon at oPr?s“Wﬂezr%f%‘Brcéﬂﬂdﬁgimreo‘@f@nW"Bx‘i"b"éri’,‘mg‘ﬁﬂsf’ﬁ’ﬁnb&‘ie d" SATESBMEs ar e
{p?ef erred het eyﬂa;@mwnvgemiﬂisﬁcgg@(yg; oxygen and sul fur being particularly
preferred heteroatons in the conpoupds of the present 2 JAN 2003 30

i nventi on. - 2 JAN 2003 WD 99/5 5 14 PCT/ CA99/ 00280 "Heteroaryl" refers
to aryl groups having froml to 9 carlgon at and the renai nder of the
atons are heteroatons) and includes those heflerocyclic systens described in
"Handbook of Chem stry and Physics," ih edjtion, 1968, R C Wast, editor;
The Chem cal Rubber Co., d evel argj, pa\rﬁj’cul arly Section C, Rules
for

(A)

10 The bonds from the cyclohexane ring to the 1-oxygen and 2-nitrogen

atoms in the above formula may be relatively disposed in either a cis or trans
relationship. In a preferred embodiment of the present invention, the stereochemistry of
- ) the amine and ether substituents of the cyclohexane ring is either (R,R)-trans or
(S,S)-trans. In another preferred embodiment the stereochemistry is either (R,S)-cis or
15 (S,R)-cis.

In the formulae depicted herein, a bond to a substituent and/or a bond
that links a molecular fragment to the remainder of a compound may be shown as
intersecting one or more bonds in a ring structure. This indicates that the bond may be
attached to any one of the atoms that constitutes the ring structure, so long as a

20 hydrogen atom could otherwise be present at that atom. Where no particular
substituent(s) is identified for a particular position in a structure, then hydrogen(s) is
present at that position. For example, compounds of the invention containing the

A-X-CH(R,)- group where A equals formula (III)



5 Nami ng Organi c Conpounds, B. Fundanental Heterocyclic Systens. Suitable
heteroaryl s include furanyl, thienyl, pyridyl, pyrrolyl, pyrimdyl,
pyrazinyl, imdazolyl, and the Iike. "Hydroxyalkyl" refers to a branc@eﬂAN 2003
or unbranched hydrocarbon fragnent bearing an hydroxy (-OH) group. Exanples
i ncl ude hydroxymethyl 10 (-CH2CH, a C, hydroxyal kyl) and 1-hydroxyet hyl

- CHOHCH' a C2hydroxyal kyl). "Thioal kyl" refers to a sul fur atom
substi t ut eglolbysesas al kyl group, for exanple thionethyl (PCHES99/00280

Clt hi oal kyl ). "Modul ati ng”" in connection with the activity of an ion
channel neans that the activity of gfie ion channel may be either increased
or decreased in response to 15 adrninistration of a conpound or conposition
or nethod of the present invention. Thus, the ion channel nmay be activated,
SO as to transport nore ions, Or RR b blocked so that fewer or no ions
are transported by the channel. i utlcally acceptable carriers" for
t herapeutic use are well <_ known iy, pharmaceutical art, and are
descri bed, for exanple, in Rem pgtofS 20 Pharnaceutical Sciences, Mack
Publ i shing Co. (A R Gennaro edit. ﬁ 85} . For exanple, sterile saline and
phosphat e-buffered saline at phy5|olo i cal pH may be used. Preservatives,
st abi | | zetrsinteggesdo spaempassFompepdy hayie ?W (B%y be provided in the
pharmaceuti cal conposition. For exanple, sodium benzoate, sorbic acid and
esters of p-hydroxybenzoic agid nay be_added as preservatives. Id. at 1449.
In addition, 25 antioxi dants gx e g agents may be used. 1d.
"fﬂﬁrnaceutlcally accept abl e efers to salts of the conpounds of the

sent invention derived frogthke conbination of such conpounds and an

organi g or inorganic acid (&8 d addition salts) or an organic or inorganic
base (base addition salts). The coquunds of the present invention may be
used in either the free base or 2 JAN 2003 WD 99! S0225 15

PCTI CA99/ Whet8(he gmlip (B0 firtended toh:nbcommssfgmm whereilganyoingiathar thet casldbei ng wi t hin

the s COpeo cl,crw}s:ra1 Ec Rx etlstteltgctl wnﬂ Yleé}ogcn may instead be substituted with either R,, R, or

R,, with the proviso that each of R,, R, and R, appears once and only once on the ring.
10 Ring atoms that are not substituted with any of R,, Ry or R, are substituted with
hydrogen. In those instances where the invention specifies that a non-aromatic ring is
substituted with more than one R group, and those R groups are shown connected to the
non-aromatic ring with bonds that bisect ring bonds, then the R groups may be present
at different atoms of the ring, or on the same atom of the ring, so long as that atom
15 could otherwise be substituted ;’viﬂm a hydrogen atom.
,\«) Likewise, where the invention specifies compounds containing the

A-X-CH(R;)- group where A equals the aryl group (V1)

g a
7 %_%
Rz g EZ b
d c
20 V)

the invention is intended to encompass compounds wherein -X-CH(R;)- is joined
through X to the aryl group (V1) at any atom which forms the aryl group (VI) so long as
that atom of group (VI) conid otherwise be substituted with a hydrogen atom. Thus,
there are seven positions (identified with the letters "a" through "g") in structure (VI)

25 where the -X-CH(R,)- group could be attached, and it is attached at one of those seven



The "therapeutically effective amount” of a conpound of the present
invention will depend on the route of adm nistration, the type of
war m bl coded animal 5 being treated, and the physical characteristics of
the specific warm bl ooded ani mal under consideration. These factors ahd JAN 2003
their relationship to determning this amount are well known to skilled
practiti On%%wgﬁzst he nedical arts. This anmount and thep@?}cﬂgﬂmﬂf)
adm ni stration ¢an be tailored to achieve optimal efficacy but wll depend
on such factors as weight, diet, corffurrent medi cati on and ot her factors
whi ch those skilled in 10 the medical arts will recognize. Conpositions
descri bed herein as "containing a conpound of fornmula (I1)" enconpass
conpositions that contain nore than one conpound of ‘fornula (1). Conpounds
of the Prpssitions.| rkhe ;i @rpuPhwowdd epopycine gind tonly precobthe femabng &k are ami nes
whi ch may .15 r 1) ; w4 . N \R2 20 Conpounds
of £ or mut EoHiops ah ERIRETGH: Btub 8¢ Bt beden o e Avk renimndieqeffond e
am nocycl hliewoybe widbstosd tinewbanos tréprastrcla divalenisitdn, 0. 20x0fgert besulfing| ohexyl ri ng
with an apgin ro - NR1R2. . The | ohexyl ring may al so be substituted
with addi {i’:‘?’bﬁég’m"‘%‘d“fﬂﬂﬂf’?@é"\?@xgﬁgszzs PGTI CA991 00280 16 substituents
(desi ]grsat ed az R #hén ]Icﬁik) in&&tiﬂﬁ?ﬁ&iﬁhedhé lbcmb(Ej)Q)be@n]E adyhnila&ic?&v)va]s%xarrgl es OL g
speci fic enbodi nments conpounds represented by forpula (1) are descri.be
bel ow Dep’é‘Hg?ln&‘cﬁr}Bﬂ ‘{?Yf’é‘f"‘%é ‘%’FF’B’H bt Pastligatd truait Bowbleamante thet he conpounds
of Gsor Mul grofibids ABMbIE ChEMhicATBtMcturte C PHdBlathpleOFort @hipb@id¥ ARG &t - €., both R
a are 5 hydrogen, only one of R and i:\’2 is hydrogen) or neither of R
and R2 ar &-h{HRyarmoupdeisatisiGIR 1)) Y-yWhe inventioa peavides compoubdsthadipy, it may be
a cyclic g ReA-AR ). FURRHL M- &R, a8 1 g independently sel ected
from subs?dlﬁil uentgﬁ%i%h@ﬁcf)ude ‘%nggd‘en‘?cgﬁ(ﬁg}yﬂ}}oups cont ai ni ng from one
to ei gt carbon at énevy bord fronCe subBindey th)the cehikad xycddtieydneging indcateont ai ni ng
{7 oM LNV Efarlfr Glolllhnaf B BORectnUiBer blae Bt e oMK QAMANY] ) 10 al kyl gr oups
g one 0

containing fro 0 el ght carbon a ere one of-the carbon atons is
substituted wth aThexdmpsayids gf thepregant mventiGh cdBediny atrienstylolayymmetdand ar al kyl
groups coptai nj & eY & . carbhon at i.e.. C C Zaral kyl).
Al ternati é\}gf%k} lo&,ﬂ Jéng‘g%fé‘,s \Aﬂeenﬁogkv%n%? gﬁgt:trﬁg?er\sﬁ @ﬂﬁis(ﬁéhem’ er%og’tfél h atomto

the present invention includes all enantiomeric and diasterecomeric forms of the

15 aminocyclohexyl ether compounds of the invention. Pure stereoisomers, mixtures of
enantiomers and/or diastereomers, and mixtures of different compounds of the
invention are included within the present invention. Thus, compounds of the present
invention may occur as racemates, racemic mixtures and as individual diastereomers, or

O enantiomers with all isomeric forms being included in the present invention. A

20 racemate or racemic mixture does not imply a 50:50 mixture of stereoisomers.

The phrase "independently at each occurrence” is intended to mean (i)
when any variable occurs more than one time in a compound of the invention, the
definition of that variable at each occurrence is independent of its definition at every
other occurrence; and (ii) the identity of any one of two different variables (e.g., R,

25 within the set R, and R,) is selected without regard the identity of the other member of
the set. However, combinations of substituents and/or variables are permissible only if
such combinations result in stable compounds.

In accordance with the present invention and as used herein, the
following terms are defined to have following meanings, unless explicitly stated

30 otherwise:



15 which they are directly attached in fornula (1), may forma ring denoted
by formula (I11}: ~-- r--R~- NR2 {Il) wherein the ring of fornmula (Il) is
formed fromthe nitrogen as shown as well as three to nine additional ring
atoms i ndependently sel ected from carbon, nitrogen, oxygen, and 20 sul fur2 JAN 2
where any two adjacent ring atons nmay be joi ned together by single or

doubl e bonds, and where any one or nore of the additiop C n ring atons
may be su¥9{¥®%d with one or two substituents sel ect%‘g'l/?‘vg}r;f&ﬁ%/drogen,
hydr oxy, C, -C, hydroxyallcyl, oxo, C2-C4acyl, C2-C3al kyl, C2-C, al kyl car boxy,
Cl- C3al koxy, C, Czpal kanoyl oxy, or be substituted to forma spiro five-
or six-nmenbered 25 heterocyclic ring containing one or two heteroatons

sel ected from oxygen and sulfur (e.g., an acetal) thioacetal, ketal, or

t hi oketal group); 4addadditien\ealtsitifeficent thackdsalts ohich reminbihe bidleggcaht ons may be

fused to C3 C8carbocyclic ring, and any .one or nore Of t addi ti onal
ni trogen ﬁ?ﬁeﬁa“‘?ﬁ%ﬁﬂgﬁé CHES §’ﬂﬁ€“tg|ﬁfﬁﬁ’é§fsv%‘fi hvp}é'ﬁfbé"fei f’?feh‘f’@og’é’@fye(?’f ed from
hydr ogen, otiferwis® ainlisstrablé; 2 fofe Whth $norgafity ei@x yadhk ¢ 13afbckisriCanidkoxyal kyl .
Exanpl es - 2 JA N 2003, WD, 99] 50225 pcr~cn99roozag 17 of substituents

cont ai ni ydrabmmiteerid,spifiricacids pitiih atid,crbogrherip atithper Bierliks) o orgmee

1,2,3, 4 taeird§ QoK dE eSO, BRbloRklacid! @YRSc adid] PSR QR1iVhdd) i 1ing of
formula (T1), any two adjacent ring atons 1y be |olned together by single
or doubl ecidomalonic Eridssuceipie agidn@ymafic peid.rtamagic (akid) citneyacise bezgigtagidat ed or

un ur at ng .an ur.at.e ' . C ai e _t han one,

Si f?s of cﬁ%émg uggtg’l oﬂn%?“rf 3’?‘?}’@%&%&%2{?&%{ﬁeg§?’nﬁﬁg§&ﬁg¥rﬁél%? Iﬁ may contain
one or noeleendsufiohie atidselicyli¢ scidandnige likeder st ood, however, that the
unsaturated ring af, farmdla (1i) Ls,chem,cal table. Alternatively, R
and R2, when taken ﬁcﬁgeﬁ%sr t\g/vi %%“ﬁlhﬁ% 2- 5'????8{’% ?’P’%&%”%b"fo FRE S mul a2 (1)),
may Cooplteinthated byCy edrbany! H{TgO0)-Biroyc tontaiking @ spedfieddmmien of exbsp! e,
3-azabicycl o[ 3, 2. 2) nonane, 2- iqycl o[ 2 .2.2]octa .

S azabi cyer; B eRancie-ahRASELE) 5 CuNGPE PP RSHLARC T or? ¢ hese
derivati \G&yljt he 2-substiiuents of the cyclohexyl ethers of fornmula (1) are
the follow ng groyps: 3-azgbicyclo(3.2.2)nonan- 3-yl .
2-azabicycl0[2.2.2 ooxy. ﬁf,‘%/??i‘zeé‘fff SitS Whetgip s efher oxygen is g

3- azabi cykd Glomht 200]atthchimete pb athe 3milecullr ef Biaapley, inRudéNstofoytwlien t aken
together, contain only a single heteroatom Preferred heteroatons include

, I
ni t r oden [(GRGHET R 2 uttkanpyiond apd ethasedowt [(LETRAE-i HCalpaylowy) and R2

t oget her include ammy’g.%ﬂmsa@oqa&@mﬂsmwsymxpﬁglrduayfbr«gcraﬂyn%- An exanpl e

of aring where R _and R2 together include a second nitrogen
methoxy [-OCH,, a C,alkoxy].

“Alkoxyalkyl" refers to a alkylene group substituted with an alkoxy

,) group. For example, methoxyethyl [CH,OCH,CH,-] and ethoxymethyl

20 (CH,CH,OCH,-] are both C,alkoxyalky! groups.

“Alkoxycarbony!l” refers to an ester substituent wherein the carbonyl
carbon is the point of attachment to the molecule. Examples include ethoxycarbonyl
[CH,CH,0C=0-, a C,alkoxycarbonyl] and methoxycarbonyl [CH,0C=0-, a
C,alkoxycarbonyl}.

25 “Alkyl” refers to a branched or unbranched hydrocarbon fragment
containing the specified number of carbon atoms and having one point of attachment.
Examples include n-propyl (a Cjalkyl), iso-propyl (also a Cialkyl), and t-butyl (a
C,alkyl).



20 heteroatomis the piperazinyl group. Cycl ohexane substltuents R, ﬁnd R4
may be i ndependently attached to ring positions 3, 4, 5 or 6 (i. Qﬂﬂﬂﬁmu3
and R, nmaywwabthsched to the sanme ring position or eap@w@g@@@ﬁ@d to
different ring positions). R3 and R, are independently selected from
hydrogen, hydroxy, C, -C6alkyl, and CjsCbhal koxy, and, when both R3 and R

are attached 25 to the sane cycl ohexane ring atom may together forma

spiro five- or six-nmenbered heterocyclic ring contai ning one or two

het er oat ons sel ect eq, m ox sul f Preferred heterocyclic
substituents cont ai nA&Y—V? HE e §‘??‘1§T’§°’55@9§ r\"héﬁh‘%\“m?‘@fé’m"'ﬁ‘?ﬁl‘?drl ng at om

Dependi N hp@Boaiivn faghbt ebntaifihg Xe spebifeEiviider o?*cﬂsmm@mﬁanm@gl g XA in 30

formula (1) may take several forns. For ex?grg a co of forrmla(l)
may have DPoins °§ pliechrent.\ i omply ivmopyienpEEH §Heoa2@@lkxleep§ a -C(R6, R ~)-Y-
group, where Y nmay yra gt a t a sul fur
atom(S) or a C -C~ ?\kyrurr?gi grl(')e‘gépl)‘JEt agﬁ%ﬂhedﬁ%ﬁé&?ﬁ (ea‘ge enﬂy sel ected
from hyd¥ o@rezmem: texggpated, by aarcynibo:aﬂtel dsidn zp [6COOH). anBxarpley mtlede t aken

t oget her w, ﬁém gi}ﬁ t a spiro

C, - Cscycl oa %IE ’{}JH’ tPﬁ corrpbhngg gﬁgpﬁgeﬁlc%{/beﬁfﬁgﬁmwﬁgg&?dﬁpounds of
formul a (I)‘:,aﬂt)dmﬂaom and R14 are hydrogen and Y is a direct bond, such that
X may be CH2 Alterngti ,el@sréma .be an e@élene noi e ., a cis-or
trans-al kenyl ene noi gWH%sr‘% ﬁﬁ&leﬁé"%?‘}lgo‘?a" &r ogen,

C, - Cbal kyl corﬁiﬁga@ﬂs(iyeleewdmykmmamwIm@ﬁdebeﬂaoeb’cncﬁeﬂ RaemeMid sryplaldbor mul a (1)
wher e des an 10 Iken s preferably a trans-al kenyl ene

t
moi'et y. JON 1RV A EtFV L(ene )b’é’S ty‘ﬂ?"rﬁ'@‘t““bond | ndependent of the

sel ections for A Ema@cm h?rgﬂ@‘slaﬁ)é@ﬁall)ﬁﬁekﬁedsl'ﬁ|t@3$dﬁq,oflﬂd@%}'bﬁgdl‘ ogen,
C, - Chal kyl | an her sjde chain cog%c;nent Ais generally a

hydr ophobi B’efﬂ?/é’c"ﬁ"“w'yﬂpﬁglpf’?y and maphBY EEBHPE arpopreferyed earbaskiliciamdd of
non-pol ar gheps. cal groups such as 15 hydrocarbons or hydrocarbons
substituted wth hal ogens or ethers or heterocyclic groups containing

ni trogen, oxygen, orARIY Uiefeps Rgmatirigne menp Whiren (pperof dbs beinis 0dre CS
Cl2al kyl{s aphekmentiC@'dh dup. TANGEmpIPRY bl Grdhcall L
hydr ocar bonscl ncl lljde sce}f’%geug aromatfc group%ﬁs%%:(ﬁogs phe gﬁ%ﬁ napht hyl ,
2- napht hy! [CeHfdEngCaralkd g88RL hyl , and fluorenyl and are repr esented by
formilae (1), (1 Vigydofigieds to 4, Wik apbe bl ortERRRRLIHE! Y. A
suitable "A" group within the conpounds of the present Invention is a
phenyl ri nBopespissdrce %V‘Wﬂ‘l"ﬁ%ﬂ“&d prtirgly Sorrearbyn qEgno oA examplewfier e R, Re
and RO ar eqyjeiid S&kRednedyIf chl i ne,
car boxy, hy}:z'l:r o&gﬁﬁ%ﬂgr g‘)?y&}thgldr o¥<] %e&%phiw Q'Tj %haltlngsﬁl ?gﬁgk@éﬂdgﬁj nitro)

sul f amy30, m;amwm&wiwbmw C2- C, al kanoyl oxy, C, -Cbal kyl, C,-Cbal koxy,

C~- C, al koxycar bonyl «carpecyclic” refers 1o a ring which may be either an aryl ring or 2

cycloallyl ring, both as defined above.
“Carbocyclic aryl” refers to aromatic groups wherein the atoms which
form the aromatic ring are carbon atoms. Carbocyclic aryl groups include monocyclic
25 cabocyclic aryl groups such as phenyl, and bicyelic carbocyclic aryl groups such as
naphthy]
"Heteroatom” refers to a non-carbon atom, where boron, nitrogen,
oxygen, sulfur and phosphorus are preferred heteroatoms, with nitrogen, oxygen and
sulfur being particularly preferred heteroatoms in the compounds of the present

30 invention.



- 2 JAN 2003 WO 991 50225 PCTI CA99100280 19 C, - Cbt hi oal kyl, aryl and

N(R s, R16) where R 5 and R 6 are independently sel ected from hydregénJAN 2003
acetyl, nethanesul fonyl, and C, -Cbal kyl. For conpounds of forrmula (I) where
Xis a direct bond or CH2, at least one of R® R, and RO is preferably
selected fromamne {-NR sR 6, where R15 and R 6 are S independently

hydr ogen, acetyl, nethanesul fonyl, and C, -C6al kyl), brom ne, chlorine,
fluorine, carboxy, hydrogen, hydroxy) hydroxynethyl, vitro,

trifluoronethyl wdedsézal kanoyl oxy, C, -Chal kyl, C, -Cbhal koxy, pcT/cA99/00280

Cz- C, al kyl carbonyl, C, -Cbthi oal kyl or aryl groups. For compounds of fornula
(') when X is CH=CH, and R, and R4 are hygfogen, at |east one of R' R$ and
R, is preferably a substituent other than hydrogen. 10 Qther suitable "A"
groups in conmpounds of the present invention are 1-naphthyl groups as
represented by fornul a (.}iQ ' are

LN BRo R\ [ 15 er.e 0.and R
i ndependently sel ected f ronqlroanyén%C?ééf ‘°c"ﬁ¥'cﬁ’?“r?é,hg‘%lﬁ)'%}§$?‘#e‘?%g% b[?(’)‘xaflo,mslﬁpgr ogen,
hyd ][ ny’ hydﬂofwmmcﬁ T(f&hhatﬁﬁis tatef de;ﬁﬂslz afld'l ‘u'rfcﬁl.degsth:oi@]iejérocyclic systems
trifluoronethy Cral kanoy| o C -Cha ., G, - Cbal. kox
C2- C7al koxycar 58?&?('?@?(1 Fa0) }E"dtl?ﬂ{‘ I??@F‘R’W’,’ ay Hxﬁﬁl§?%‘?§‘)‘“%i?(@' B-G Wr¥R 6
are i ndependentddifors theCtiefifical REVFN TS CleRland20A! Bko am%m?:@s.@ﬂoh@mmqs gpd
C -Co6al kyl. Other suitable "A" groups in conpound% of the present invention

are 2napht hyf dVasipe fremiq (omprinds. By Fendamendal( Ypteyocyclic” Systqmsps Suifably - 2
JAN 2003 WO 99’1&%1&%6@%%%99&%%@&%}%%gggi%g@&ﬂiﬁ% P?Jaﬁn&l!‘ﬁ':ﬁ@fz@ﬁﬁ”t Iy

sel ected from brom e, chlorine, fluorine, ogen, hydroxy,
hydr oxymet hyl , anéthedi¥esul f onani do, nitro, sulfanyl, trifluoronethyl,

- C, al kanoyl oxy, C, - Cbalgis,ﬁ} G,‘I%Ct}g} Eo , ?13 Al KPXNHARORAY hva b

@- C6t hi oal kyl , and N(RL5, °%¥a ere ,é(yaan , 6 are | n%’cggpendeyﬁtr cf}r sel ect ed
from 5 hydr ogerfjagmenst btaringednh hpdrexy f(€P) grapd CExabplb kiptlpdea hydrekymetialabove.
O her suitable "A OWAS .1 N corpoLn of t.h Wﬁi epntio re
aronatic grghps('(ﬁ{e’%ggh drgx a%yﬁgapgrﬁﬁ’idrf W}hﬁ&? 2o @ E,\ﬁi °"¥,ﬁﬂ‘ére R12 is
sel ected from brom ne, ciThiaikpl refetswora sudfur a@mbsubytitutey Gy egedtkyl Eyaibp oy,
hydr oxynet hyl , met%g esul f L.do itro, sulfanyl) trifluoromethyl, 15
Cz- C, al kanoy!| oA ﬂﬁ%‘é"i‘?@ o Z’?&%PR%X?/, C2C7al koxycar bonyl ,
C, - Cbt hi oal kyl , and N( RI'Mddnhajingttie rcenrfedfonawith Retacaviey ohaeiparctiant] yesel ect ed
from hydr ogen, tyl, .rretg\xﬁfnes | fo I% an C,.-Cbaeld# |, and,Z is selected
from Gt Cro. " ¢ RiestimB oriitaps o 8 ipes ner st eer B e et fown i n
formul a (1) 13hedmhistatiéabiarcoiypoumt o comppsibien 6h maledd of iiepaaenttinveRRionh@hus 1S N,
and Ris selected. from r}ydr qgen .C -C al ktyl .

the ion channel’'may be activated, so as to transport more ions, or may be blocked, so

that fewer or no ions are transported by the channel.

“Pharmacentically acceptable carriers” for therapeutic use are well

known in the pharmaceutical art, and are described, for example, in Remingtons
.) 20 Pharmacentical Sciences, Mack Publishing Co. (A.R. Gennaro edit. 1985). For

example, sterile saline and phosphate-buffered saline at physiological pH may be used.

Preservatives, stabilizers, dyes and even flavoring agents may be provided in the

pharmaceutical composition. For example, sodium benzoate, sorbic acid and esters of

p-hydroxybenzoic acid may be added as preservatives. Id. at 1449. In addition,

25 antioxidants and suspending agents may be used. Id.
“Pharmaceutically acceptable salt” refers to salts of the compounds of
the present invention derived from the combination of such compounds and an organic
or inorganic acid (acid addition salts) or an organic or inorganic base (base addition

salts). The compounds of the present invention may be used in either the free base or



y 17 17 y g s ) 6 s 20 C3-Cecycl oal kyl, aryl and benzyl. The aryl groups of
formuta (VI) are derivatives of indene, indole) benzofuran, and

t hi anapht hene when Z is nethyl ene, nitrogen, oxygen, arid sulfur, -2
respectively. Preferred heterocyclic groups of forrmula (VI) incl ude i ndol e
where Z is NH, benzofuran where Z is O, and thianaphthene where Zis S. As
described below, in 25 a preferred enbodinent, Zis O Sor NR', and in a
particul arly W ee2fed enbodinent Zis O or S 2 JAN 208376998886 0225
PCT/ CA99/ 00280 21 Another suitable "A" group in conmpounds of the present
invention are acenaphthyl groups as represented by formula (VII1): / \ f 10
curl) Still another suitable "A" group in conpounds of the present
invention is the fluorenyl group represented by fornmula (M1I1): 1/ \
(VI11) 15 PrgfigsaR! Wit &m?&mﬁlb@ﬁge&ﬁmareamaag%mﬁ théscape @@ﬁﬁg&w' or

fl uorenyl group only Is a direct bond . In"turt preferred
enbodi nent s, m‘t’ﬁﬂéomcenapht hyI group is a I-acenapht hyl group, and the
fluorenyl group is a f;fi i e present
i nvention provides amﬂ]nocd#g%pgyéaw cg'cbc% e?‘g@fgﬁgé%ﬁ%g %39%/%3%%’% (r)y. In
a preferred isvdntoh wﬂlrttepeﬁdltm t(lﬂdﬁt)cofadrﬁmstratha,sthe tpb oflivamblopded ahisnapr ef er abl y

a direct ho Y9y, uf.ur rticul arl
preferredge[h)gga%ﬁ? % %dcar ec e Ao °f %s%ewge%arg‘tabd?ﬁde iR Xt her
preferred enindelcomsideravion. sTlaasdfactexstand)mandrmdnslﬁpl t6 détemtnilg Mis mﬂdilﬁfeﬂe R6 and
R 4 are as def ned abqy n.anot her ferred enbodl wh Xis
R 3)=CH, R | gy fos ﬂﬁgarasg%wefé%me%rfg\m‘taﬁés@ IS ROt ﬁ@%ﬁhg mefiod gha Ra are
ferably Iﬂmﬁﬁd@mwbatana&me@la&r@eve uﬁ){lcéfﬂmg&ﬂ?uﬁl! AgpeRl ornmacm or 5-
p05| tions. JAN 2003 WO 991 SQz25 PCTI CA99/ 00280 22 In a preferred
enbodi nent, ff“ﬁ‘@s RhYERR, dist SPRsYTeRt Sedisphog d ShEniprtas Whishiirse skillglin or g
sol vate qb RhemBERGEHs wihidgmacept able salt thereof ON\R2 R~ (1X) 5

wherein, i ndependentlé/ at each occurrence,
ompositions described herein as "containing a compound of formula

(I)" encompass compositions that contain more than one compound of formula (I).

Compounds of the Present Invention

The compounds of the present invention are amines which may be

15 represented by formula (I):
Rs

A\r/l\o 3

R
D /
N

R2

)

20 Compounds of formula (I) are aminocyclohexyl ethers. More specifically, these
aminocyclohexyl ethers are substituted at position 2 of the cyclohexyl ring with an

amine group -NR;R,. The cyclohexyl ring may also be substituted with additional



Xis selected froma direct bond) -CH=-CH and -C(R6,R 4)-Y-; r 10 15 Y is

selected froma direct bond, Oand S; and R'" RZ, R" R4, R6, R" Re, R, R Q

R') RZ R', Aand Z are defined as above for conpounds of formla (I)‘ 2IJMN 200

anot her pr eferred enbodi ment, tlae~invention provides a conpound havi ng

formula (X), or a solvate or pharmaceutically acceptable salt thereof ~~o
N R2 wherein, independently at each occurrence) ,~ 2 JAN 2003 WO

991 50225 MEIPIEHBY/ 00280 23 X is selected froma direct PGHEA0BH=-CH and

-C(R6,R 4)-Y-; Y is selected froma direct bond, O and S; R, R2, R6 and

R 4 are defined as above for conpouhids of fornula (l1); R3 and R, are

| ndependently attached to the cycl ohexane ring at the 4- or 5 5-positions,

and are independently selected from hydrogen and C, :Cbal koxy; and Ais

sel eot ed LS dmipmhdis 7, Gng RO akRAbANE momtmw Bhikar (1),

(rv, (v, VI') "as above for conpounds of formula (1), "wherein Z, R,

Re, R, Rp@zﬁﬂmbadimeﬂs of WOMSITMC@!@ atfoxrenld G}aretmzr@h;d@slowf formula (1).

I n anot her preferr 0 t pr.ovs, d ds 10 havi ng

formula (XI), or aﬁegof\ll% mm %gégnbg'c%fggﬁggﬁe@p}{éé@%’fﬁ%lcgglgpﬁwt her eof O A~

OR- I Mfﬁﬁnﬂa(ﬁaniy&wmm,mpcqnddyp&ndemlamms (legdotioRcamdrRee) R, and Rz

d f of f d.R4
hiencha g R i o SRR VP R Bt B of R o5oR00si 1 ons
and are lr&gwﬁeaﬁ)entwméemee@mﬁ fsrsamahydr APebead doyoRd M, AdsinA | S sel ect ed
fr Cs- C, Zal ky %/agloalky nd any of fu%rrrulae 20 (11'1), (N, (V),

and) (VI ) sS4 t’%{‘B‘H?/SI F’Eﬁ'Rc’B brmdeerd ¥)F‘ﬂ"{ﬂ°§f{"f’)s whish mgludges "Ry’ R O,
R' and Rpgadge, ewfi $6shsaon@iamperd fon€ @Sk NEHoR fatchRr (1] &,-Clalieyl),

alkoxyalkyl groups containing from three to eight carbon atoms (i.e., C,-Cyalkoxyalkyl),

:’

10 alkyl groups containing from one to eight carbon atoms where one of the carbon atoms
is substituted with a hydroxyl group (i.e., C,-Cihydroxyalkyl), and aralkyl groups
containing from seven to twelve carbon atoms (i.e., C,-C,,aralkyl).

Alternatively, R, and R,, when taken together with the nitrogen atom to

which they are directly attached in formula (I), may form a ring denoted by formula (II):

7 R

=N
\_R,
{1

L ) wherein the ring of formula (II) is formed from the nitrogen as shown as well as three to

15

nine additional ring atoms independently selected from carbon, nitrogen, oxygen, and
20 sulfur; where any two adjacent ring atoms may be joined together by single or double
bonds, and where any one or more of the additional carbon ring atoms may be
substituted with one or two substituents selected from hydrogen, hydroxy,
C,-C;hydroxyalkyl, oxo, C,-C,acyl, C;-Csalkyl, C,-C,alkylcarboxy, C,-Csalkoxy, C,-
C,oalkanoyloxy, or may be substituted to form a spiro five- or six-membered
25 heterocyclic ring containing one or two heteroatoms selected from oxygen and sulfur
(e.g., an acetal, thioacetal, ketal, or thioketal group); and any two adjacent additional
carbon ring atoms may be fused to a C,-C;carbocyclic ring, and any one or more of the
additional nitrogen ring atoms may be substituted with substituents selected from

hydrogen, C,-Cqlkyl, C,-C,acyl, C,-C,hydroxyalkyl and C,-Cjalkoxyalkyl. Examples



~_ 2 JAN 2003 WD 99/50225 24 PCTI CA99/ 00280 In another preferred

enbodi nent, the invention provides conpounds of forrmula (X I), or c?e\(ﬂtNe
or pharmaceutically acceptable salt thereof: N\ R2 ~i R3 5 (XII) vvher 2003
i ndependent|ly at each occurrence, R, and RZ are defined as above for
conmpounds of formula (1);; R and R4 are independently attached to the

cycl ohexane ring at the 4- or 10 5-positions, and are inde endently

sel ected frdfiR# %&?Bgen and nmet hoxy; and A is selected f r AP, kyl)

C, -CBcycl oal kyl, and any of formulae (I11), (N, (V)) and (M) as above for
conpounds of forrrula (I'), wherein Z, R" R8, RO, R o, R' and R Z are defined
as above for conpounds of fornmula (I). In another preferred enbodi nent, the
i nvention provides conpounds of 15 fornula (XII11), or-a solvate or

phar maceut iafakdbytitmtsepdrmﬁi&g salfiised hingeghtefd MclulR the perhyddinddid 2R0D3 WO
99150225 PCT, %8@28 25 l\l\lhﬁl’ﬁ‘l n, independently at each occurrence, X is
sel ected frb (isgBRAI gt =CH- . R and RZ are defined as above for

conpounds  of for mul an(cBariectdn vamﬂthRﬁngl6efohﬁ\d=eagpd@mvb3édfa&énaﬁxlfgeaorﬁp t he
cycl ohexane ring at the 4- qr positions, and_ are independently sel ected

from hydr og8# bearingddescliey by %?ﬁie % 4°§b1§ Bt gﬂ“»f‘?‘b%‘@f fesmplr(flHmeY®a “and any
of for mjkaesaﬁﬂ'akéd)or uﬁiamratecf, L&rld aﬁ \ﬂxs)aturzftéé' rlxr)g lﬂﬂdco(nMH bue, @5 mBROM& §ref conpounds

of formula (1), where R~ are defined as.above for compounds of
formul a (I)sttesof unﬂnmatlon' haﬁfbewq_rdsaﬂ@ ring O Bgavla (Mhgaycongginenecsmett from O) S

and NR 3 t he proviso
ds St B gf&&x tobd, ERvQ\Y ? 2 € P
tfiay A may gﬁgg)neét tedéi:l# g'?(‘))r rru ‘ ?Eélﬂ%w Pﬁ‘é %fnf}eqfl1Iilh éﬁ is a
diTect bondhernically stable.
Alternatively, R, and R,, when taken together with the 2-amino nitrogen

~

10 of formula (I), may complete a bicyclic ring. Bicyclic rings include, for example,
3-azabicyclo{3.2.2]nonane, 2-azabicyclo[2.2.2]Joctane, 3-azabicyclo[3.1.0Jhexane, and
3-azabicyclo[3.2.0}heptane. For these derivatives, the 2-substituents of the cyclohexyl
ethers of formula (I) are the following groups: 3-azabicyclo[3.2.2]nonan-3-yl,
2-azabicyclo[2.2.2]Joctan-2-yl, 3-azabicyclo{3.1.0}Jhexan-3-yl, and 3-azabicyclo[3.2.0}-

15  heptan-3-yl.

Preferably, R, and R,, when taken together, contain only a single
heteroatom. Preferred heteroatoms include nitrogen, oxygen and sulfur. An example of
a ring in which R, and R, together include an oxygen heteroatom is the morpholinyl

;‘) group. An example of a ring where R, and R, together include a second nitrogen

20 heteroatom is the piperazinyl group.

Cyclohexane substituents R, and R, may be independently attached to
ring positions 3, 4, 5 or 6 (i.e., both R, and R, may be attached to the same ring position
or each attached to different ring positions). R, and R, are independently selected from
hydrogen, hydroxy, C,-Cqalkyl, and C,-C,alkoxy, and, when both R, and R, are attached

25 to the same cyclohexane ring atom, may together form a spiro five- or six-membered
heterocyclic ring containing one or two heteroatoms selected from oxygen and sulfur.
Preferred heterocyclic substituents contain either a single oxygen or a single sulfur ring
atom.

Depending upon the identity of X, the ether side chain, -CH(R,)-X-A, in

30 formula (I) may take several forms. For example, a compound of formula (I) may have



I n anot her preferred enbodi ment, the invention provides conpounds having
formula (XIV), or a solvate or pharnaceutically acceptable salt thereof:

Al ON- R2 ( wherein, independently at each occurrence, R) and RZ are . N
defined as above for conpounds of forrmula (1); 20 Ais selected from any JA 20
formulae (111), (IV), (V) and (VI) as above for conpounds of forrmula (1))
wher ei n szogrs 225F\" ) and R Z, are hydrogen, Ra and R9yare,dopsigpendently

sel ected from'hydrogen, hydroxy, fluorine, chlorine, bromne

met hanesul f onam do, rnet hanoyl oxy, et hoxycar bonyl, nitro, sulfanyl,

thi omethyl, trifluoronethyl, nethyl,” ethyl, net hoxy, et hoxy and NHZ, wth
the proviso that at | east 25 one of Rg and R, is not hydrogen; and Z is
selected from O and S. __ 2 JAN 2003 WD 99350225 PCT/ CA99/ 00280 26 In

anot her @f@feﬂm Snbaidupewbere Yineayi bevaan of adireot wnid deoxygammtomm (), havi ng

formul a ( sol yat.e eut| al | accen abI t thereof A O
N\ R 5% fkélora&fg ég’&ﬁgé’%ﬁ ab%e%d ren%éelecﬁ%q%nd R, are

defi ned a@dmmye Oguikyd, oarid canntl ey, drdlérmhal(,IvyhenaﬂdnAogcmesahtﬁaheed from any

1 ke o i oL e L

l ndepeswd%m&kﬁ@ﬁioaqﬁ&metmﬁeuh&m@@ﬁma (nmkwm,and R Qfel iy@s0g&l¥n@lYi Ne) brom ne,
met hanesul f onam do, net hanoylgﬁg}ipynet hoxycar bonyl, nitro) sulfamyl,

t hi.qet hyﬂad’fqe‘i@ﬂ@ré}*@rﬁb‘t‘ ethyl, nethoxy, ethoxy and NHZ, with
the_proviso that qﬂtlte}rﬁﬁ%y,oﬂe rﬁ’&fy R %ﬂdalﬁalyleﬁe nﬁheg&/gﬁggeg"cz@&d Zis

selected from O and S. S I'n another preferre odi ment, the

i nvent i otraps-aliéniene m@o@ﬁ@@—ﬁﬁvb’vhg}ﬂf%{m nx\ef) hydrogem Gélalkile or
Cach oo aqeichid)” SER bl For WifRGhasthr Bemel) URIE g PG nd
- CHZ O ; alkenyléhe intidty 008 piv@bH N SdisAkePdAeGASGy.00280 27
Alternatively, X may be a direct bond. Independent of the selections for
A, X and other variables, R; is selected from hydrogen, C,-C,alkyl, aryl and benzyl.
Ether side chain component A is generally a hydrophobic moiety.
Typically, a hydrophobic moiety is comprised of non-polar chemical groups such as
15 hydrocarbons or hydrocarbons substituted with halogens or ethers or heterocyclic
groups containing nitrogen, oxygen, or sulfur ring atoms. Suitable hydrocarbons are C,-
C,alkyl and C,-C,jcarbocyclic rings. Particularly preferred cyclic hydrocarbons
. ) include selected aromatic groups such as phenyl, l-naphthyl, 2-naphthyl, indenyl,
acenaphthyl, and fluorenyl and are represented by formulae (1I1), (IV), (V), (VD), (VID),
20 or (VIII) respectively.
A suitable "A”" group within the compounds of the present invention is a

pheny! ring represented by formula (III):
R,
[
Rg

25
m

where R,, R, and R, are independently selected from bromine, chlorine, fluorine,
carboxy, hydrogen, hydroxy, hydroxymethyl, methanesulfonamido, nitro, sulfamyl,
30 trifluoromethyl, C,-Cjalkanoyloxy, C,-Calkyl, C,-Cgalkoxy, C,-C,alkoxycarbonyl,



R, and Rz are both nethoxyethyl or, when taken together with the n|5r?2e
atomto which they are attached, conplete a ring selected from N 2003
pyrrolidinyl) ketopyrrolidinyl, acetoxypyrrolidinyl, hydroxypyrrolidinyl,

t hi azolidi nyl, piperidinyl, ketopiperidinyl, acetyl piperazinyl,

1, 4-di oxa- 7-azaspiro[ 4. 4] non-7-yl, 5 hexahydroazepi nyl, norpholinyl,

N-1 net hyl pi perazi nyl and 3-azabicycl o[ 3. 2. 2] nonanyl; and A is selected from
cycl ohexyl, nonochl orophenyl) 2, 6-di chl orophenyl, 3, 4-dichl orophenyl,

2- bronophenyl , WNa99#928%¥ onophenyl, 3-bronophenyl, 4-bronophenfGT/CADMQEREAt hy| |
2- napht hyl , 3-benzo(b)thi ophenyl, 4-benzo(b)thiophenyl, 10
(2-trifluoronethyl)phenyl, 2,4-di(trifludfnethyl)phenyl, and (4 tri

fl uoronet hyl ) phenyl . The follomnng are further preferred conpounds of the
present invention: ( IR 2R/ (1

S, 25r [ 2- (4- mor ghe thi&)ﬂk?l' lariv( AR ﬂ&&ﬂ%ﬂ%}!g h&d/R| qﬂema@enc(emﬁse?é%ieﬁ(ﬂom

S, 25)-[2-(4- nnrphollny nap enet hox cycl ohexane (1R 2R)/ I

s 28) - [ 2- (4- nompresameagrtyl, methapaselfany yi}cym ohexane ,0/ N~/ ~O ~O

0,0/ N=~Br --Of d’sQQ?f dfrddRo6id d(c,, at 1
S ZS) - [2 (4- nDrphollnyI}oiaféﬁ nap tho ethoxy ?cycloﬁﬁigne ate%gZFQI(
1852 [ 2- ( 4-onwefifyoR, ang Ry 1sipréfprably stic:mﬁfpm mmlé{m&y}vpuy&.m@m
(1R, 2R) / ( 1 2%@) y {);u hexane
(1 R2R)/( 1853 "L‘%"}é" "%9 7 <')|"%|l”ny{a ﬁ%sﬁf%hﬂ‘s%{lﬁ&efhg@ﬁ%@y %‘% %&‘%ﬁe (1
R 2R)/ ( 1 S, 2S)fluprihe( 4eaﬁhmxph0}h){drngx) hydrdxy, b dgdokiphdthylo pligo,- Irifibdrpmastbylphexane
PCTI CA99/ 00280 ({ C,al]cané)ﬂéxy?&,-&?a?ky?, (E\,I-C:R(oxy, C,-C,alkylcarbonyl, C,-Cthioalkyl or aryl
() groups. For compounds of formula (I) when X is CH=CH, and R, and R, are hydrogen,
at Jeast one of R,, R, and R, is preferably a substituent other than hydrogen.
10 Other suitable "A" groups in compounds of the present invention are

1-naphthyl groups as represented by formula (IV):

= S
Ryg - Ri
AN Z#

15 Iv)

where R,, and R, are independently selected from bromine, chlorine, fluorine, carboxy,

L:) hydrogen, hydroxy, hydroxymethyl, methanesulfonamido, nitro, sulfamyl,
trifluoromethyl, C,-C,alkanoyloxy, C,-Cgalkyl, C,;-Cealkoxy, C,-C,alkoxycarbonyl,
20 C,-Cghioalkyl, and N(R,s,R,s) where R,; and R, are independently selected from
hydrogen, acetyl, methanesulfonyl, and C,-Cgalkyl.
Other suitable "A" groups in compounds of the present invention are 2-

naphthyl group as represented by formula (V):

7 I
R]o — RH
25 AN /

V)




,O/ O N~ Ow O,0ON ~? 2 JAN 2003 WD 99/50225 ( 1 R 2R)/( 1F25é
S)-[2-(4-nmorpholinyl)-1-(2 (benzo[ b]thi ophen-4-yl)]cycl ohexane (1" R ﬂ j‘l/ 2['03
S, 2S) - [ 2- (4-nor phol i nyl) - 1- (3bronophenet hoxy) ] cycl ohexane ( 1 R 2R/ ( 1

S, 2S)-[2- (4-nmorphol i nyl)-1-(2br onophenet hoxy) ] cycl ohexane PCT/ CA99/ 00280 29
a~ ,0/ Br N\l OBr ~ON~OOw ( 1 R2R/( 1
S,2S)-[2-(4-nmorpholinyl)-1-(3 (3, 4-di net hoxyphenyl ) propoxy)]cycl ohexane Owe
t N~O( 1 R2R)/( 1 S,2S)-[2-[bis(2 nethoxyethyl)am nyl]-1-(2

napht henet hoxy) Jwyedstexane O/ \ N\l ~Ove OV 2 JAN 2003 p¥fcasy/dodd25
PCT/ CA99/ 00280

20

where R, and R, are independently selected from bromine, chlorine, fluorine, carboxy,
hydrogen, hydroxy, hydroxymethyl, methanesulfonamido, nitro, sulfamyl,
trifluoromethyl, C,-C,jalkanoyloxy, C;-Cgalkyl, C,-Calkoxy, C,-C,alkoxycarbonyl,
C,-Cghioalkyl, and N(R,;,R,) where R;; and R,, are independently selected from

5 hydrogen, acetyl, methanesulfonyl, and C,-Calky}, as defined above.
Other suitable "A" groups in compounds of the present invention are

aromatic groups represented by formula (VI):

Rn@
z

(VD

O

10

where R,, is selected from bromine, chlorine, fluorine, carboxy, hydrogen, hydroxy,

hydroxymethyl, methanesulfonamido, nitro, sulfamyl, trifluoromethyl,

15 C,-C,alkanoyloxy, C,-Cealkyl, C,-Caalkoxy, C,-C,alkoxycarbonyl, C,-Cghioalkyl, and

N®R,:,R,) where R,; and R,; are independently selected from hydrogen, acetyl,

methanesulfonyl, and C,-Cgalkyl; and Z is selected from CH, CH,, O, N and S, where Z

may be directly bonded to "X" as shown in formula (I) when Z is CH or N, or Z may be

! _) directly bonded to R,, when Z is N, and R,, is selected from hydrogen, C,-Cgalkyl,
20 C;-Cyeycloalkyl, aryl and benzyl.

The ary! groups of formula (VI) are derivatives of indene, indole,
benzofuran, and thianaphthene when Z is methylene, nitrogen, oxygen, and sulfur,
respectively. Preferred heterocyclic groups of formula (V1) include indole where Z is
NH, benzofuran where Z is O, and thianaphthene where Z is S. As described below, in

25 apreferred embodiment, Z is O, S or N-R,,, and in a particularly preferred embodiment
ZisOorS.



di chl or ophenet hoxy) cycl ohexane CI ~O -

(2R, 2R}/ (1S, 2S) - 2- (3-ketopyrrolidinyl)-1-(1- p napht henet hoxy}cycl ohexane
1~0( 1 R2RI( 1 S,29)-2-(

1- acetyl pi perazi nyl)-1(2-napht henet hoxy) cycl ohexane ~~CH 3 O Cl

(IR 2R)/ (1S, 25~2-(3-ketopyrrolidinyl)-1- ~Oi

(2, 6-di chl or ophenet hoxykycl ohexane v O .HCl (1 R 2R)/(1 S, 2S)-2-]

1, 4-di oxa-7- O &oespe2ed[ 4. 4] non-?-yl]-1-( 1napht henet hoxy) c\RITEASYBI380 CF3
(1R 2S}/(15,2R) -2-(4-norpholinyl}-1-[(2- "O1i trifluorometh 1 henethox c
cl ohexane a Y ~ Yl Y nonohydrochl oride ~2 . HCl

(1R, 2R)/ (1S, 2S)-2-(3-ketopyrrolidinyl)-1-[3- O (cyclohe 1) ro ox

cycl ohexane xY P p Y~ N .HC nonohydrochloride O.O~1i ;? 2" ~Jsl~"~13 WD
99150225 ( 1 R 2R/ ( 1 SRkt gmt@ﬁleaﬁe RY kb duﬂ s the present invention are
(1- napht henet hoxy) cycl ohexane nonohydrochl ori PCT/ CA99/ 00280 31 O .HC O

C (1R 2R)/ (1S, 2&paphthyh gronpsss seprasgity byfpl(nwlze(\fﬂ) i
di chl or ophenyl ) met hoxy) cycl ohexane a ClI nonohydrochl ori de ~O . HC

<o

O (VD)

Still another suitable "A" group in compounds of the present invention is

the fluorenyl group represented by formula (VIIL):

10
(VIID)
15 Preferably, ether side chain component A is an acenapthyl or fluorenyl

group only when X is a direct bond or CH,. In further preferred embodiments, the

acenaphthyl group is a 1-acenaphthyl group, and the fluorenyl group is a 9-fluorenyl
group.

As mentioned above, the present invention provides aminocyclohexyl

20 ethers represented by formula (I). In a preferred embodiment X is (CH,)-Y. For these

embodiments, Y is preferably a direct bond, an oxygen atom, or a sulfur atom. In a

particularly preferred embodiment, Y is a direct bond or an oxygen atom. In another

preferred embodiment Y is a direct bond and X is C(R,R,,), where R, and R, are as

defined above. In another preferred embodiment, where X is C(R,;)=CH, R,; is a

25  hydrogen atom. TFor these embodiments, R, and R, are preferably independently

attached to the cyclohexane ring at the 4- or 5- positions.



C (1R 2R)/ (1S, 2S)-2-(3-ketopyrrolidinyl)-1- O ~

[ (2, 6-di chl or ophenyl ) net hoxy] cycl ohexane a CI nonohydrochl ori de .EEZ dANJmm3
(1R, 2R)/ (1S, 2S) - 2- (3-hydroxypyrrolidinyl)- "Ci 1- 2,6-dichloro henethox c
cl ohexane ( P Y) Y C nonohydrochl oride ~~OH . HCl i

(1R 2R)/ (1S, 2S)-2-(3-ketopyrrolidinyl)-1(2, 2-di phenyl et hoxyxycl ohexane . O
nonohydrochloride O .HC {1R 2R)/(1 S, 2S)-2-(3-thiazolidinyl)-1-(2,6

di chl or ophenet hoxy) cycl ohexane nmonohydr ochl ori de - 2 JAN 2003 WO
99/ 50225 PCT/ CAQQY/9RnRa0 32 . / (1R 2S)/(1S, 2R2-(3-ketopyrr ol j&Exdohazss ( 1-
, O naphthenethoxy)cyc?ghexane ,, nonohydrochl oride ~~~ . HC Cht?ine o?

Met hod of Preparation of Conpounds of the,lnventionThe arninocycl ohexyl

et her conpounds of the present invention Containam no and et her sidechains
di sposed in a 1,2 arrangenent on a cycl ohexane ring. Accordingly, the am no
and et her sidechains na¥ be di sposed in either a cis or trapsb5rel ationship,
relative to one anot her adrefereedpgmhodingnt, thioinygiion pesadss compepndyhaving
presenti nvent i aimpf, @ik AR % sSRtE BESHafmAB AR LYo WER BRYeofi S OF traps
conpounds may beprepared. Traps conpounds of the present | nvention may be
prepared in anal ogywi th known synthetic nethodol ogy (see, e.g., Shanklin,
Jr. et al., US. Patent, 105,130, 309). Figure 1 outlines the preparation of
a traps conpound of the inventio re (yis preparation is nore fully
described in Exanple 1. As outlined in Figure 1,;%e preparation of a traps
conpound of the invention may be achi eved by foldow ng afour step
procedure.In a first step (denoted "i)'" A i gU e\l), cycl ohexene epoxi de
under goesl5a ring-opening reaction wtfh an afine. “Bge, e.g., Szmuszkovicz,
U)S. Patent 4,145, 435. Wi | e the ‘Meactifom can|occur at room tenperature,
typically elevated tenperature isprefée ih order to drive the reaction
to conpletion in a comercially desirabl ngt hof tine. The reaction is
typically conducted in a solvent, such as wayer, and the refl uxtenperature
of the solvent provides a suitable tenperaturé. Equal nolar anounts of

t he20am ne and cycl ohexene epoxi de typicgkjy provide satisfactory results.
In any event, theam ne nitrogen reacts with the epoxide group to forma

1- hydr oxy 25%ninocyclohexane, where the hydroxy and am ne groups are
typically disposed in awheRpsheipahdeaihshtichsh dcwtetler, vari ety of anine
conmpounds and substituted cycl ochexene oxi desmay be enpl oyed in this general
reaction, and Figure 1 P9 Sidectediiom 4 direst hoad«CHGHH ang ms¥ance where the

am ne i s norpholine andvytibgldyalmhex8ret boritPalds; WAsubst i t ut ed. ,~ Z JAN

2003 WO 99/ 50225 PCT/ CA99/ 00280 33 For_ ot her am nes_or substituted
cycl ohexene epoxi des t h8t Fral» EarRaRn Fot ReRir BacRiRunt4id0d £oFaefigebefps,

appropri at eyr oR6 for ebnhuRaNdT féthRlal (it r oduced prior to step i) being carried
out. Suitable protectigg groups are set forth in, for exanple, G eene,
Y

"Protective Goups in annther errSsed qmpostimepty Ahaypraior, PRyides NOBPYIRId NY
E1991)- 51In ahm%muﬁ@@, drd8B04te B phatnlacetidallyl Rbpabie)sak freéby dr oXy group
‘ﬁht was derived fromthe epoxide, is converted into an activated form An
"activated forn as used herein neans that the hydroxy group is converted
into a good | eaving group. TheAhe%%Lﬂg\gUoup illustrated in Figure | is a
mesyl ate group, and that is a pref®rred Reavi ngRgroup. However, the hydroxy
group could be converted into other |eavisng grolps 10 according to
procedures well known in the art. In a {ypjcal /Ngaction, the

am nocycl ohexanol compound is treatedyw et han€sdl fonyl chloride in the
presence of a base, such as triethylafine as} shown in Figure |I. The
reaction is satisfactorily conducted A
met hanesul fonyl chloride, relativg /g~am nocycl ohexanol, is typically
preferred in order to maximally convert tshe nore 15 val uabl e

am nocycl ohexanol into the activated for@ For some ot her am nocycl ohexanol
compounds, it may be necessary to introdue appropriate protection groups
prior to st¥p ii) being performed. SuitafX)e protecting groups are set forth
in, for exanple, Geene, "Protective Groups in Organic Chem stry", John
Wley & Sons, New York NY ( 1991 ). 20 In a third step (denoted "iii)" in
Figure 1) an al cohol i swheain mdepehdeitlpateacdcomgnéase to provi de an al koxi de
salt. Conversion of an alcohol to an al koxi de (al so known as an al cohol at e)
using strong base is a general reaction, and will work with a wide variety
of hydroxy-contai ning conpounds. |In sone instances, the al cohol conpound
may have other reactive functional groups that are desirably protected
prior 25 to contact of the alcohol with strong base. Suitable protecting
groups are set forth in, for exanple, Geene, "Protective Goups in Organic
Chem stry", John Wley & Sons, New York NY (1991). Such al cohols are either

o - 1 o ' T ' I L Y Y R B I T L




30 devel oped and published by the American Chem cal Society. T2 DAANOMR
WO 99/ 50Z25 PCT/ CA99/ 00280 34 In a fourth step (denoted "iv)" in'Figure 1),
the al coholate of step "iii)" is reacted with the activated

am nocycl ohexanol of step "ii)". Thus) generally stated, conpounds of the
present invention nmay be prepared by reacting an activated formof the
appropriate 1, 2-am nocycl ohexanol (1 nol) wth an al coholate (1.25 nol)
prepared 5 by treatnent of the selected alcohol (1.2~ nol) with, for

exanpl e, sodi umwomdsee (1.3 nol). The 1, 2- am nocyel ohexanol pdricavebizsean be
activated by formng the correspondi ng nesylate, in the presence of

nmet hanesul fonyl chloride (1.25 nol) and tmiethylamne (1.5 nol), The
nmesylate is added quickly to the alcoholate, in a suitable solvent such as
di met hyl f or mam de. The reaction tenperature is nonitored carefully in 10
order to avoid undesire i.de-reacti ans,.such _as - el g nation. I n general,
a reaction tenperature %%g%&éﬁ? o?g?ch;é)o\f\‘g"lcgip%%ﬂdl ?‘gc?. able to form
conpounds of the i nvent iYis selbtheifrdnhedireetlmind 0D, ahdrS; pr oceeded to substanti al

conpl etion, the desired pr ct is recavered frogmthe reaction nxture by
conventional organic chéﬁilg?td’gsﬁnfié{vﬁm%g‘é‘%‘gas H‘H’ci%“ﬁﬁlpf"f'ﬁdéﬁ‘t‘lﬁﬂ?’r@%ifl y by

col um chromat ogr aphy f ®,lafRgarbihddpefiens huehallth kedyt1oRbxaRRigQE the MEoQr OUPS
may be renoved at the appropriate stalge of the reaction sequence. Suitable
met hods ar e Lef-Poghens. and areipdependsntly selected ferp dydrogon gpd € Cialkorysdids i n

Organi c Chenmistry”, 3ohm W lcf¥ted £oa8,-ChANY1YCL-E Hodilfddnd anlNéF foRARLd ON
sequence described above (and shown in Figure 1) generates the
am nocycl ohexy KIt(R8s (s and{¥T) as abovis ferccomppendp petognela (D.onerdin Zf Bs Ks Rean 20

obt ai ned by pprepasaAk | %8 dettel 3 abovefol 08asToF REm - may be converted,
@ desired, to t'°he£)rmno‘ﬁydr ochl or | ge gaﬁlﬁp-gyﬁqfr?om prrlgt% odol ogi es, and
subsequently, if desiredn anethest preferredc prabodioint,i he isvehtion brpvidesacernmmndsi t h

i norgani ¢ of, 0 j I it [ epar ed

ot at not | ol y iy S b, oAb ehicR ARt b S0 REAL TN L 1
stronger than that of the anion of the initial salt. 25 Cs or trans
conpounds of the invention may @\Qgﬁpaﬁeg according to the chem stry
outlined in Figure 2. As -sh in Fgure@2, 1, ZRjam nocycl ohexanones nay
be prepared by Swern oxidation of the corréspondijng traps-1,

2- am nocycl ohexanol conpounds (which may ba prepaved as descri bed above)
usi ng oxalyl chloride/dinmethyl sulfoxide

hydride or sodium - - 1 JAN 2003 WO 99/5D223 PCT/ CA99/ 00280 35
bor ohydri de provides a m xture of o4,6 T aps- am nocycl ohexanol s. The

m xture of am noal cohols may be est erifiedSwith an appropriate carboxylic
in the presence of a catalytic

acid by azeotropic distillation in toluene I

anount of p-toluenesul fonic acid, to provi ﬁe a diastereoneric m xture of
cis- and traps-esters. The mi xture of 5 @lhstereoneric esters can be
eparated by preparative chromatography by one of ordinary skill in the
aft. The racem c cis- or traps ester preparation could then be reduced with
sodi um bor olydri de in t lvhepineindersedenfly dteaghocagiedee, 0 t he correspondi ng
racem c cps- or traps-e S , m , 1960 and
Tet rahedron 18, 953, 192{21%5(1%%garegg%%s@b%‘feg%cgﬁgghgsaﬁf%gﬂurlgégl ved by
preparative chiral HPLCR3sndR, al¢ swWessdedtlnhitwkedfiiothetchdohexapsinganthe dnok.

Al ternatively, cis.and traps.co n of .t he i nvention.may bge prepared
according to t R&°EHYH Tf 'Bﬁepﬂ%gqg's?’%aﬁ{féﬂ?gy 9g°ﬂ§niﬁ’8%x3¥ﬁ"(§i gure 3,

cycl ohexene oxi de can r enét sehicted fom @l-Cikyl, CRCyclbdikiendpirgSemforntiflae
My(C10,)2 (see,..€. 9. i et al., Synlett, 673-676, 1992) t rovi de
LS g oy 2l otaEn O s OrD asghesk isupuns SEOBURR it TP R B ( sec)
e.g., R GCshinR,eR, ahdR,, dre d¥rbd 2680 for EtpodRibdf fiwibla (H985) yi el ded the
correspondi ng 1, 2- al koxycycl ohexanone. Subsequent reductive am nation



(R F. Borch et al.) J. Am Chem Soc., 93(12), 2897-2904, 1971) progljjm 03
m xture of cis- and traps-am nocycl ohexyl ethers. The m xture of

di astereoneric ethers can be separated by chromatography by one of ordinary
skill in the art. The racem c cis- or 20 traps-ether so pxepared could then
be resol ved by cl assical recrystallization nethods well known in the art or
by preparative chiral HPLC to provide the individual enantioner: traps-( 1
R 2R), traps-( 1 S,2S), cis-( 1 R 2S) or cis-( 1 S, 2R) am noethers. The
synt hetic procegygdmpdescri bed herein, especially when takenpgg/Elootobszo
general know edge in the art, provide sufficient guidance to those of
ordinary skill 25 in the art to performtjye synthesis, isolation, and
purification of the conpounds of the present invention. Conpositions and

| V~: odes of Admi nistration In another enbodi nent, the present invention

provi des conpositions |ch e a cycl ohe Iam ne conpound as de cri bed
above in adm xture or iJeAI‘H“‘% “ﬂ% g‘ﬂeg'ﬂ%gn‘isﬁ‘?"@@g‘y of

ot herwi se in as&ﬁﬁiaa(bcimr@r WhdIVatOsPhatimabBUtiCal iyhCdehtable k4l @ESof: €XCI P ent s and
diluents, as well as optional ingredients if desired. These conpositions
are useful as, for exanple, assay standards, conveni ent neans of naking

bul I's shipnents, or pharnmaceuti [ sitions. An assayable anount of a
conpound of the invention is an anbunt 5 @hich Rs readily neasurabl e by
standard assay procedures and techni ques fs are}well known and appreciated
by those skilled in the art. Assayabl e gm a conmpoun d of the
invention wll generally vary fi~orn af OyY001 Wtgp t o about 95 wt % of the
eqtire weight of the conposition. Iner ers include any material Wich
d§es not degrade or otherw se covalen att with a conpound of the
invention. Exanples of suitable 1 drriers are water; aqueous
buffers, such as those which are generall§ useful in H gh Perfornmance

Li qui d Chronmat ography (HPLC) anal ysis; organic solvents such as
acetonitrile, ethyl acetate, hexane and the |ike (which are suitable for
use in in viiro diagnostics or assays, biIDtypically are not suitable for
adm nistration to a warnbl ooded ani mal); and pharnaceutically acceptable
carriers, such as physiol ogical saline. 15 Thus, the present invention
provi des a pharmaceut i cathemin, wblmnﬂmslyyt@qummirmic@n (hereinafter, sinply
referred to as a phar maggut cont ai Iohexyl am ne
conpound as descri bed a%ve(Hi eg‘gin;’:lg °ve&’{?1°m£°mhd§r°irlrg)gg‘ﬁ?¥1§’all

accept abl e carrl er exciRyiaadR, oe unlb;i»memtly atldehed tn\ﬂ@ntyblohexﬁwmrim t}pmew des a

phar maceut i OSI ti.,on .c nt ffective a 0 20
cycl ohexyl a nrg 05 Bu 2™ ad'smb'e%l %%8’“%9'?5105?5218@0 o] a\r/’\ngt h a
phar maceuti cal | y accept aﬁbhsesedmteﬂlfmm C]'-Iﬁl?qaxkyiarﬂmmulbalkﬁl amcbmosf foanonige of t he

present inventip n conpgsition to be
adnini stered t & Q (m@n?"ﬂ@% a& Yook '°°’?ﬂ%’8“‘iéogﬁ%§‘f‘$ (Q’n E% %gﬁi’r%{”t e form
Jf;):? Zol id, tIhl (ﬁ:t,u,lﬂ,,@mig@sre(daﬁiedalmheove Iypofﬂundwm?munr(l)ZS gflm ni slt rati 0[1 I
ipklude, without linitation, oral., topical, parentera |nua ectal ,
vagi nal, and intranasal 1 ¥&he erefred %ﬁ?@?ﬁ?t’ ’%‘5“8‘&’%@?‘8#‘?‘? 9 E

subcut aneouss i Hjrlal (MII¥), orl atblvaté ©N PhiSmadeitidaBYT LS ptdbid salt GRkedtr al , i nt rast emal

i njection or infusion techniques. Pharnmaceutical conposition of the
invention are fornmulated so as to allow the active ingredients contained
therein to be bioavail abl e upoﬁkadQLﬁr§$Iation of the 30 conposition to a
patient. Conpositions that will be*adnmi ni%teredfto a patient take the - 2
JAN 2003 WD 991 50225 PCT/ CA99100280 37 fof m of gne or nore dosage units,
where for exanple, a tablet, capsule or be a single dosage unit,
and a contai ner of cycl ohexyl am ne corfpound ¥n aerd®ol formnmay hold a
plurality of dosage units) Mterials (sed infpreparing the pharmaceutica
conpositions should be




5 pharmaceutically pure and non-toxic in the anmounts used. The irwe&t.lAP\EZUU:i
conpositions may include one or nore conpounds (active ingredients) known
for a particularly desirable effect. For instance, epinephrine nay be

conbi ned with an am nocycl ohexyl ether conpound of the invention, to

provi de a conposition useful to induce |ocal anesthesia. It will be evident
to those of ordinary skill in the art that the optinal dosage 10 of the
active ingredi en':Os9)9 i n the pharmaceutical conposition wll end on a
variety of fact¥O evant factors include) without |im tdﬁpr{ﬁ‘ﬁ”’?q%@ type
of subject (e.g., human), the particular formof the active ingredient, the
manner of adm nistration and the conposi 2P on enpl oyed. In general, the
pharmaceutical conposition includes a cycl ohexyl am ne 15 conmpound as

descri bed herein, in adm xture with one or nore carriers.: The carriers) may
be particulate, so that “mbeinciﬁﬂmﬁdehilpmsacﬂxroecurfeﬁcre, exanple, in tablet or

powder form The carrie _) e Ii él?f‘ t onposi tions being, for
exanpl e, an oral syrup fﬁ%&?ﬁm &er gnancﬂqﬁ}%ﬁﬁ'tlon the carriers) may
be gaseous, so as to pr Ryh:dﬁza&mamlabmmsmbmaséﬁsﬁwlacm e.g.,

i nhal atory adm ni stration. 20 When intended for oral adm nistration, the
conposition is prefer abRy 214 R ¢ dspedsnilyjatigeher te;the qyqiehenne g abthe Aner- sol i d,
sem -1iquid,s 39%95%%d%%&64nd5&&@5!e&6@&6n§‘ﬁ}&:%%9aﬁ&ﬁmﬁh&yt By forns

consi dered herein as either solid or |iqui sol1d conposition for

oral adninistration, thé @@ﬂm&qr@ﬁa ﬁwyclb@ksflandmnyaqfefdxmqh 1D, F¥N¥D;,

granul e, conpr [“é’;am 5 aafer,
l.ozenges, or tﬁ?ﬁ@&%?& ?@'HI) hovgcfggﬁ 5 nposi ti éﬁﬂ%‘%}f@? ﬁbfa%d;ﬂy cont ain
(Qje or nore i ndefinediad abevetfor mnpemdaloéfouauln(lérls,Rl,,rR .milet.gammhychnmn,cand Eh)re of
the follow ng adj esen an Sy,ry

sorbitol, pol y@sls%]]lé ‘%&f’?“é@ oaﬁgNO%'é?‘%o’% Rr’r’e e?l’?ﬁ'i' o%e Ogen F‘*ha{ﬁ”ﬁ ose

m crocr yst ald i the pcerhsbtlh@sﬂe)nagbﬂ’s&lccmydhmmfdmolae g@lll)aindrwmhdﬂmauv(e;s a

t hereof ; exci phen ?‘W uch as starch, 30 | actose or dextrins, disintegrating
agents such as Eif; I'c acid, sodium al gi nate, - 2 JAN 2003 f 'PVO

99/ 5d225 PCTI CA99I t 10Z8th Q&t&imﬁml Jmiaiment, ah@hlvamﬁntﬁmlhéskaumﬂouﬂ&rsi cants

such as nagnes un1s ea or t ex; flller such g cto

Fhannitol o ot BVEIR OB BHERTHIRE Phampise BTy SHERHYS it tee, aUi d

m xt ures thereof Iubrlcants such as nagne5|un1stearate hi gh nol ecul ar

wei ght pol yners such as pol yet ®QQ§/gPyQ§| hi gh nol ecul ar wei ght fatty
acids such as stearic 5 acid,Asilic ttdong agewts such as sodium | auryl
sul fate, glidants such as colloidal silicod dioxijde; sweetening agents such
as sucrose or saccharin, a flavoring agen A pepperm nt, nethyl
salicylate or orange flavoring, and a cdlori hgragentg, Wien the conposition
isinthe formof a capsule, e.g., a ggl atin ¢apsule, it may contain, in
addition to materials of the above type,_ a liguid carrier such as 10

P yethyl eng glycol or a fatty oil. The Cevqiosition may be in the formof a
EHU|d e.g., an elixir, syrup, solutio queous or oily emulsion or
suspensi on, or even dry powders which e reconstituted with water
and/or other liquid nmedia prior to use. The liquid may be for oral

adm nistration or for deliver, ctl n, as two exanples. Wen intended
for 1 S oral adm nistral 3ﬁ“”é¢@¥@#? 68F ™ 6ns contain, in addition to

the present conpounds, R aldqtzafmreﬂnﬂfasab&fmtc&ﬂpdtﬁdm&hulédm ckeni ng agent,
preservative (e.g., alky E#/doxybenzoat e)b @ﬁe/col orant and flavar
fi

enhancer (fd%vorant). | A igsd Ty forpp & 40> 00 ad kY hias eave frby

i njection, onecdnolRts®f WrmmiaS, (vﬁ%ﬁrﬁ,; ng"ﬂ?,%z@{tnl,\,(ﬁ HyBroHen, RelaKY R, are
p- hydroxybenzoat e), wetting agent, |spers (g agent, 20 sus éndi ng agent

(e.g., sorbi t oindepgndestiy eselested offtemy hydrpaen, s pydipny) ﬂmxfnperchlosma,bmrmlee, and

i sotoni ¢ agent omy. Nlabded & S g d from

| ecithin or sor gia t gﬁﬁﬁgnoloﬁ’eglt tgaﬁg} x?,”]ﬂe b{%hfﬂgnﬂ, ﬁl%’ %ymm’ ﬁ’%"?e%?
trifluoromethyl, methyl, ethyl, methoxy, ethoxy and NH,, with the proviso that at least

25 one of R; and R, is not hydrogen; and Z is selected from O and S.



The Liquid pharmaceutical conpositions of the invention, whether they Ja\ 2003
:sol utions, suspensions or other like form may include one or nore of the
foll owi ng 25 adjuvants: sterile diluents such as water for injection,
saline solution, preferably physiological saline, R nger's solution,

i sotoni ¢ sodiumchloride, fixed oils such as syni.hetic nono or

di-gyl ceri des which nmay serve as the solvent or suspendi ng nmedi um

pol yet hyl ene gl ycols, glycerin, propylene glycol or other solvents;

anti bacteri al agensorsich as benzyl al cohol or nethyl parabeRCT/@APY@®E0dant s
such as ascorbic acid or sodium 30 bisulfate; chelating agents such as

et hyl enedi am netetraacetic acid; buffers 26éch as - 2 JAN 2003 WD 99/ 50225
PCT/ CA99/ 00280 39 acetates, citrates or phosphates and agents for the

adj ustment of tonicity such as sodiumchloride or dextrose. The parenteral
preparation can be encl ogeghoi, SARGHICbisRRAE ADL A eRidn BOATeLEorilibds! ©
dose vials nmade of glass or plastic. Physiological saline is a preferred
adj uvant . An i rjagiog &ivinela{K¥).one selvite ol phewmpodicallyencepsblersdf hembly sterile. 5
A liquid conmpositions intended for either parenteral or oral admnistration
shoul d contain an anmount of the ijventive conpound such that a suitable
dosage wi Il be obtained. Typical l'y;=Nght's anpunt i§ at least 0.01 %of a

conpound of the invention in the conpositiog. Wen'intended for oral
adm nistration, this amount may 1~ be varied to bg between 0.1 and about
70% of the weight of the conposition. Preg O~qral conpositions
contai n between about 4% and about 50% ficti ve Rpycl ohexyl ar ni ne
conmpound. Preferred conpositions and pre
resent invention are prepared so that par et eral dosage unit contains
between 0.01 to 10% by wei ght of active conpound. The pharnmaceuti cal
conposition gay be intended for topical goypdm nistration, in which case
the carrier may suitably conprise a solution, emulsion, ointnment, cream or
gel base. The base, for exanple, may conprise one or nore of the follow ng:

petrolatum [anolin, polyghsy iftBetletOlt SachR6Qmées, M neral oil, diluents
such as water and al cohol, and enulsifiers and stabilizers. Thickening

agents may be present i rReengRapiedle@andiag shove Srperspaundsefifermuiadbi and
adm ni stration. |f intendedsdQfeadtbnt b SO @%Ukl’gﬁgﬁé\f)%b 3 o _Ql@féned

conposi tion may include a transdernal "patch or 1 ont oresi s devi ce.

Topi cal f or Al zabpysrfer eempounsis of formula {Rwherain B4 RonRpfant Re, araigdrosepeRcavdpound
of from about d@P& 9 ' e it . . :

conposi tion rra3(/k’ ljoaer£ i%nt engge_notlgfs (ﬁe%egcéo\gffhg&g%eﬁi rs]){drﬂgu i g\é%#g%%lﬁgJQ%rmn? g, g.,

of a supposi t orgethdnessionamido, nptharioploxhemetbetyamrbenyll nigbesdmyhethimedyl. The 25
composi tion f OrypelmALELRYSLEAL LOBRRUNGANAING AB:RURARb AN uRREyAS 2

suitable nonirritating ‘exciplent. Such bases incl e out limtation,
| anol i n) cocoa dvarfRyand Rel isgof hxsregencand Zgs sedested from® el 3.1 ng waxes are

gI)Ef erred fqs the preparlﬂtin%ﬁbep%r&erﬁup%hﬁ%ﬁ%’mm%gﬁiom h\%é‘ssco oluithst ¥
cdd glycerides and/or cocoa butter are sultable waxes. e Waxes may be
mel t ed) and t héhavipg Fomhah ¢ X¥Hi ore sobyatsooplthnhaceuticeiheacseriable saltzhejed 2003 WO

99/ 30225 PCT/ CA99100280 40 honpgeneously therein by stirring. The nolten
honbgeneous m xture is then pouged into convenient sized nolds, allowed to
cool and thereby solidify. The ébvw may include various materials

whi ch nodi fy the physical form of sol i d3or Iiiﬁid dosage unit. For
exanpl e, the conposition may 5 include maRgerial sl that forma coating shel
around the active ingredients. The mat e N form the coating shel
are typically inert, and nay be sel ectled fro for %kanple, sugar, shell ac,
and other enteric coating agents. Alteynativgly, the active ingredients my
be encased in a gelatin capsule or cachegt. e conposition in solid or
liquid formmay include an agent which

XV

20 wherein, independently at each occurrence,

X is selected from a direct bond, trans-CH=CH-, -CH,- and -CH,-O-;



10 binds to the cycl ohexyl am ne conpound and thereby assists in the? JAN 2003
delivery of the active conponents. Suitable agents which may act in this
capacity include a nonoclonal or polyclonal antibody, a protein or a

| i posome. The pharmaceutical conposition of the present invention may

consi st of gaseous dosage units, e.g., it may be in the formof an aerosol.
The term aerosol is used 15 to denote a variety of systens ranging from
those of colloidal nature to systens consisting of pressurized packages.
Delivery may be Y2595 quefi ed or conpressed gas or by a suik ‘%9949??315
system whi ch di spenses the active ingredients. Aerosols of conpounds of the
i nvention nmay be delivered in single phas7€, bi - phasic, or tri-phasic
systens in order to deliver the active ingredient(s). Delivery of the
aerosol includes the 20 necessary container, activators, valves,

subcont ai ners) and the IRkéd Rhiehbdito gethoryetliyd\orf dhén kbt togeBecivithriaé
aerosol s may be . determ ned b% ﬁne skilhed in the art, wthout unfjéle

experi ment at i orfiTAFL pIAE, 1o Which fheyare pitached, copplgls agigsselegipd frompyrrolidinyl,

phar maceut i cal xeRpRagidnyD hcQbxypHeoHdiss er%rdxﬁp’ﬁ%lihiﬁﬂ, MR¥0G @Ry 12iptheAligyIOr NOr €
known phar macol Ot%l cal .25 agents used in nethods for either nodul ating ion

channel act i vi tiiopinerifitidr m bl oBtbUPTBFIZAT or f odAriberatAZAmECdinearnel
activity in yityeQehy@bazdpiagl, ﬂn@rlpﬁc!ﬁﬁlyf-, W&Hﬁﬁ%@@ﬁnﬁ%@Xh@iﬁc@cloé‘.ﬁﬂﬁ&ﬁﬁyl&)f the
central nervous syStem convulsion, epileptic spasns, depression, anxiety,
schi zophreni a, 3rki nson's di sease, respiratory disorders, cystic fibrosis,
asthma, cough, ixrflammfi | £ I [ [(No'} '

désor ders, 30 urinary i ncésﬁ%éljeﬁ%ﬁg%y %%cﬁhgﬂjtl)’l @5%8@%].0})%3’% r2 i;%ln@{;hq&% lﬂﬁ‘h’

((; rdi ovascul ar 3d#i-dcderephenger eb?-bdomophenyl; 2 JANIRGOGIWO1,09| S0&2mophenyl,

PCT/ CA99100280 r. di ' i rt.ension. .| - dr gne,
stroke, mgrai r?gb,]mggpﬂ%tgﬁé’l %%%Phg‘ﬁg (rabgrggg@?y]d ?gﬁ%@ ﬁ%ﬁfqy%’utg?&zrﬁ?g)p@gﬂ}e&j
Becker' s ny ot or2-trifluoyoamthybpheaylgr avi <.4-gigriflmyromethylpheggent i apd mal i gaant

hypertherm a, er kal.em riodic paralysis, Thonmsen's nyotonia,
SR Pafe

aut oi mune di soYders.. Fejection in organ transplantation or 5 bone
marrow transpl ant ati on, Thedsllowing araifusther piefioted nahpoundsAlfzieqiresedt isvetichease and

ot her nmetal disorders, and al opecia. O her agents known to cause |i bido

enhancenent, | qg¢al | gesi a or .anesthesia may be gonbi ned with conpounds
of the present (f%%ﬁ{}gag}ﬁiﬁ-é“mﬂwakg i calé F0 @@ epar ed
2 a )
Q O &€ (L2

by nmet hodol ogy néagHthenkthéicyclohetsie phar maceut i hrt. The ohexyl

conmpounds of the invention 10 nmay be in the k& sol

pharmaceutically acceptabl e sol vent such as water /or physi ol ogi cal saline.
< th

Al ternatively, the conpounds may be in the formo free base or in the

formof a pharnaceutically acceptable salt such as hydr ochl ori de,

sul fate) phosphate, citrate, fumarate, nethanesul fonate, acetate, tartrate,

mal eate, | actate, mandel ate, salicylate, succinate and other_salts known in
e art. The appropriate salt 15 would be chosen to enhance hvai l ability

QY stability of the conpound for the appropriate p8de rent (e.g.,
oral or parent gIRRRYQSRSH[2qH-na@pHolihyd)-[-ak-i ON) onposi tio tended to be
adm ni stered by i@ec i 0 Z‘?‘ be prepared b i ni ng the

ﬁ C £l ohexyl am ne
compound wi t h RAREENCURYIGYCAERRB| vy buf feri ng agents\so as“to forma
solution. The water is preferably sterile pyrogenEfree} water. A 20
surfactant may be added to facilitate the formatio a honopgeneous

sol ution or suspension. Surfactants are conmpounds that non-coval ently
interact with the

_0
(IR,2R)/18,28)-[2-(4-morpholinyl)-1-(4- Q \/\Q\

bromophenethoxy)]cyclohexane

O



cycl ohexyl am ne conpound so as to facilitate dissolution or hormge-mgot]éN 2003
suspensi on of the cycl ohexyl am ne conpound in the aqueous delivery system
Surfactants are desirably present in aqueous conpositions of the invention
because the 25 cycl ohexyl am ne conpounds of the present invention are

typi cally hydrophobic. O her Garners for injection include, wthout
li-mtation, sterile peroxide-free ethyl ol eate, dehydrated al cohol s,

propyl ene glycol, as well as m xtures thereof. Suitable pharnmaceuti cal
adjuvants for tmdsgescti ng solutions include stabilizing agsmsassoozso

sol ubilizing agents, buffers, and viscosity regulators. Exanples of 30

t hese adjuvants include ethanol, ethyl enedi am netetraacetic acid (EDTA),
tartrate .- 2 JAN 2003 WD 99150225 42 PCTI CA99I1 00280 buffers, citrate
buffers, and hi gh nol ecul ar wei ght pol yet hyl ene oxi de viscosity regul ators.
These pharnmaceutical fornulations may be injected intranuscuks

epidurally, intraperitoneally, or intravenously. Pharmacol o @ ine 5
As noted above, the present invention providgs OJCOW el pe~compounds
descri bed above@R,2R)/(IS,29)t[2@4-aivehholinyl)- I [2-(2et I n one enbodi nent, ion
channel s, such as cardj ac.sodi.um channel s, a plocked in vitro or in vivo.
|l on channel s af® H’Bi‘ﬁfﬁ’?’%’ Y Y&ne proteins>Tn theells of warm bl ooded
ani mal s such as nmanmmal s. Their critical physiol 091 cal ;>rol es include control
of 10 the electrical potential across the nmenbran diation of ionic and
fluid bal ance, facilitation of neuronuscul ar and neuronal transm ssion,
rapi d transnmenbrane signal transduction, and regul ati on of secretion and

ontractility. Accordingly, conpounds that are capabl e of i'hg t he
@gtivity or function of the appropriate ion channels will b ful in

treating or preventing a variety 15 of di seases_ofOq] sed by
def ective or iﬂgd@ﬁﬁh‘g%s)f[wﬁ’#wl)rh@'@on nel s. The compounds of the
invention are (QHRBehehbxygkyBE@bhblangnt acti ~J n nmodul ati ng i on channel
activity both in vivo and in vitro. Thus, the pr ei%nt i nvention provides
for nmethods of treating a disease or condition i a—\—érmbl ooded ani nal
suffering fromor having the di sease or condition, and/ or preventing a
di sease or condition fromarising in a warm bl ooded ani mal ,

o) OMe
(1R,2R)/(18S,28)-[2-(4-morpholinyl)-1-(3,4- CL \/\EI
N—> OMe

dimethoxyphenethoxy)]cyclohexane

0]

O (1R,2R)/(18,28)-[2-(1-pyrrolidinyl)-1-(1- o ‘
naphthenethoxy)]cyclohexane Q ‘
O

O
(1R,2R)/(18,2S)-[2-(4-morpholinyl)-1-(2- g \/\@
(benzo[b]thiophen-3-yl)]cyclohexane N

0



wherein a therapeutically effective anount of a conpound of fornula.llyAN 2003
a conposition containing a conpound of forrmula (1) is admnistered to a

war m bl ooded ani mal in need thereof. The di seases and conditions to which

t he conpounds, conpositions and net hods of the present invention nay be
applied as follows: 25 arrhythm a, diseases of the central nervous system
convul sion, epileptic spasns, depression, anxiety, schizophrenia,

Par ki nson' s di sease, respiratory disorders, cystic fibrosis, asthm, cough,

i nfl anmation, aMYhPPPRE, allergies, gastrointestinal di sordePS/CAPOMER y

i ncontinence, irritable bowel syndrone, cardiovascul ar di seases, cerebral

or nyocardi al ischem as, hypertension, Idﬁb-Cﬁ syndrone, stroke, mgraine,
opht hal m ¢ Z .fAN 2003 WD 991 50225 43 PCT/ CA99100280 di seases, di abetes
mel l'itus, myopathies, Becker's nyotonia, nyasthenia gravis, paranyotonia
congentia, malignant hypertherm a, hyperkal em c periodic payal
Thonsen's nyotoni a, autoi nmune di sorders, gra r ePeciien _iR organ

transpl antati on rrow transpl antati eart fai hypot ensi on

or_bo
Al zhei ner' s di§Bﬁggﬁéggggﬁéﬁﬂ§”ﬂﬁhﬁﬂ’I@WSOro- and al opeke Furt her nore,
the present i ngentd[@thigphens-§Dfydonradeod for pr odu@ ocal ~anal gesi a or
ad

anesthesia in a warm bl ooded ani mal which include i nistering to a
war m bl ooded animal in need thereof an effective a t of a conmpound of
formula (1) or a pharmaceutical conposition containing a conpound of
formula (1). These 10 nethods nmay be used to relieye or forestall the
sensation of pain in a warm bl ooded ani mal . } 7 2N

Chaene ] on, B ovm@ﬁmxm>tt944-m%h%ﬁﬁmm-@f-epar

channels is contacied with, or a warm bl ooded ant~oml  (e. g & mamal , such
as a human) i sPRmePhehendleydthedeect i ve ampunt og an\15 am nocycl ohexyl

et her conpound of the invention. Suitable preparakiong containing cardiac
sodi um channel s include cells isolated fromcardia ssue as well as
cultured cell lines. The step of contacting includes) for exanple,
i ncubation of ion channels with a conpound under conditionsand for a tine
sufficient to permt nodul ation of the activity of _the channels by the
conpound. 20 | (iRZRI(KS2S)dRitbdiorpdntinylX hé2-conpounds- deserihed~above are
provi ded for i .a. As used in, "treas arrhyt hm a"
b e ol

refers to both 't ythm a and f0 ﬁrevent\- of arrhythm as

occurring in a heart that is susceptible to arrhyyhm%. An effective anpunt
of a conposition of the present invention is used{to reat arrhythma in a
war m bl ooded ani mal, such as a human. Methods of ad#Pni stering 25 effective
anounts of antiarrhytbm c agents are well known in the art and include the
adm nistration of an oral or parenteral dosage form Such dosage bpens

i nclude, but are not limted to, parenteral dosage form Su

include) but afi®Hot(13.29i[2étmoholyaehi®eral sol utigns, tablx capsul es,
sust ai ned re'eé@ﬁﬁhﬁﬁkﬂﬂ%&wnﬁﬁﬁoﬁbﬁﬁéﬁ%&ﬁﬁ' delver yStenms~~Cenemal |y,
bﬁhl or intravenous admnistration is prefe The 30 dosage anount and
frequency are selected to create an effectivestréveg f the agent - ,- 2
JAN 2003 WD 991 50225 PCT/ CA99100280 >

O

O
(IR2R)/(1S,28 - 2-[bis(2- O\
N

methoxyethyl)aminyl}-1-(2-
naphthenethoxy)]cyclohexane



. & JY LYYV

44 wi thout harnful effects. It will generally range froma dosage of from
about 0.1 to about 100 ng/kg/day, and typically fromabout 0.1 to 4@ dBNk2003
wheére administered orally or intravenously for antiarrhythm c effect.

Adm ni stration of conpositions of the present invention may be carried 5
out in conmbination wth the adm nistration of other agents. For exanple, it
may be desired to admi nister an opioid antagoni st, such as nal oxone, if a
conmpound exhi bi t activity where such act|V|ty may not be desired.
The nal oxone rrayﬁg(r%?gog%sgl ze opioid activity of the adm ni st erf&d’'CBHpBEhHd

Wi t hout adverse interference with the antlabrrhythmc activity. As another
exanpl e, an am nocycl ohexyl et her corrpound'5 of 10 the invention mad be
co-adm ni stered with epinephrine in order to include | ocal anesthesia. In
order to assess whether a conpound has a desired p ar rracologl C?I activity
with the present invention, it is subjected t ; The

preci se test to(l&%)@sﬂﬁ)ﬂ (%leq:raimdmgl)—lt(&,a- ph hnse of

interest. The pa’i@rhbx%{)ﬁ‘ege:hb § re 15 contain gis for
i cacy o )é'

§ P
testing the effi |é’ﬁ1 t herapeutic agctnt and these protocols
may be enpl oyed with the pr esent conpounds and conp Ions. For exanpl e,

in connection with treatnent or prevention of arrhythm a, a series of four
tests may be conducted. In the first of these tests, q
present i nvent i @R.2RY/(I§,28)12-(@keiopptatidfnyg-@doubl i n

i ntravenous bol 1L 8 mnutes to a b - St heti zed rat.
The effects of E@ﬁ%n%%m@ér%fy&ﬁ *3Bf ood pressur@zrt rateg 1 the ECG are

nmeasured 30 seconds 1 2, 4 and 8 m nutes af dose

ﬁ@ses are given until the ani mal dies. The cause o@a&@ is identified as

A

being of either respiratory or cardiac origin. This~test gives an
indication as to whether the conpound is nmodul ating the activity of sodium
channel s andl or 25 potassi um channels, and i !ﬁp sl Nformation

n

about acute tOXIR,iZRy(IS'IZBQ}ZJ(ndwmﬁpMZ,@@d] um el are increasing
P-Rinterval a f the ECG Pot assi m hanye | ockade
results in QTQ?n%ﬁrﬁl\%?tg kﬁyglﬂ f%n of the ECG onchHat est i nvol ves
adm ni stration of a conmpound as an infusion to pent oba bital anesthetized
rats in which the left ventricle is subjected to electPical 30 square wave
stinmulation performed according to a preset protocol des¥'ri bed |n further

2 JAN 2003 WO 9B}.BRIP(28,28)C(IRSGHYQAORABOYIN B

(2,6-dichlorophenethoxy)cyclohexane

(IR,2R)/(18,2S)-2-[1,4-dioxa-7-
S azaspiro[4.4Jnon-7-yl]-1-(1- CL
naphthenethoxy)cyclohexane

CF;
(1R,2S)/(1S,2R)-2-(4-morpholinyl)-1-[(2- -0
trifluoromethyl)phenethoxy]cyclohexane “N
monohydrochloride K/O HCI

(IR,2R)/(18,28)-2-(3-ketopyrrolidinyl)-1-[3- UO\/\/O

(cyclohexyl)propoxy)cyclohexane

N
monohydrochloride l\/‘? HC



detail below This protocol includes the determ nation of thresholds for
i nduction ofextrasystoles and ventricular fibrillation. In additi on_;)2|pAN';m3
ef-fects on electnicai refractorinessare assessed by a single extra-bea
technique. In addition effects on bl ood pressure, heart rate and the ECG are
recorded. In this test, sodium channel blockers produce theSECG changes
expected fromthe first test. In addition, sodium channel bl ockers

al sorai se the tRygsdpgds for induction of extrasystoles and yepthbdidebsd
fibrillation. Potassiunchannel bl ockade is reveal ed by increasing
refractoriness and widening of the QTintgrvals of the ECG A third test

i nvol ves exposing isolated rat hearts to 1 ncreasinglOconcentrations of a
conmpound. Ventricul ar pressures, heart rate, conduction velocityand ECG are
recorded in the isolated heart in the presence of varying_gegcentrations
of t he conpound. The test provides evidence for direct tox @¢ffects on the
myocar di um Addi @RSRU(IBy#S)-&-£F-acetopypymelidigyl-dnc © action of a
conpound can beasgshHeRdthES)cYaRkateoNdi ti ons @Idati ng | em a.
Concentrations found to be effectivel Sin thrs~te pKpected to be

ef fi caci ous i n menehyskchlorigphysi ol ogi cal studies. Alfodrth test is estination
of the antiarrhythmc activity of a conpoundagai nst % he a'F'tht hm as i nduced
by coronary artery occlusion in anaesthetized rats. i sexpected that a
good antiarrhythm c conpound wi Il have antiarrhythmc tivity atdoses

whi ch have mnimal effects on either the ECG bl ocd _pressure or heart rate
under 20normal conditions. A1l of the foregoing tets @ performed using rat

tissue. In ordé?R'?B)éH§G§)52'{+TH‘P‘p§°‘@B'»ﬁOU?r - er@/ 9 K effects which are

)

|y specific taxhicdphtiyDsiethokylEfcdbexByper i are peffornmed in dogs and
primates. In order to assess possi bl esodiumc an@and ot assi um channel
bl ocki ng acti oﬁ"qnﬁhX?’f‘{Fgﬁ’Pﬁe dogs, a conpound is25test®d B effects on the
ECG ventricul ar epicardial conduction velocity ami responsesto el ectrical

sLmall on a9, encahRSkl 200, d00 1 sysiblected Lo gn Ko chest procedur o

S cardiumis renoved
fromthe heart §(6edichictoptghgimemoxgicycioherbrect rigdel i s _sewn onto the epi cardi al

surface of the | ef‘t1 voecslt r.iecl e.Using this array, suitabl e stinulation
protocol s, condWfRPIEFRId%i ty across t he30epi cardifim ag wel | - as
responsi veness to electrical stinulation can be assessed. This - - 2 JAN

2003 WO 99/ 50225 PCTI CA991 00280 46 infornmation coupl ed Wth nmeasurenents of
t he ECG al | ows et her .sodi,um pef asg’si um channel

bl ockade occuré.ﬁg’gg)t/@ﬁfi?ﬁ%??]l‘%?x}'{’g‘iﬁfnﬁb'r at i S given as a
series of i ncrda@iénatichbobphenalesgkycldtiexdriee sa opsShkbt'e toxic effects
of a conpound L, 5. cardi ovascul ar systenyl s\ assessgg. 5 The effects
of a conpound %Elbntﬂgmg%ngcnd responses to electri Qi mul ation are al so

assessed in intact, hal othane anesthetized baboons pio anubis). Id this
preparation, a(m,%1§,5§§,@_&t%gg%i%lﬁp_d ECG el ec es are suitably

ced in an anesthetized baboon. In addition, a stipulating electrode is
mced i nto thd2.2idipheniehonylcrglehexangget her wi 3 “ho i c action
potential el ectypdfydrddfiohifle t he tests 10 desd abo CG and el ectri cal
stinmul ati on response to a conpound reveal the poj’i{;‘% pr esence of sodi um
and/ or potassi um channel bl ockade. The nonophasi tionHebtential also
reveal s whet her a conpound wi dens the action potential, an action expected
of a potassium channel bl ocker. As another exanple, in

mtigation or Rn@’m}gﬂgg?)_g_h_g&zglmnyjﬁﬂ@%i on' gref ol | owi ng test

may be perforned. ermne theeffects o
S on, the effects of
a slight prick fdemdochiondd Wei ghted syringe fittledwit 23G needl e as
applied to the shaved back of a guinea pig (Cavia Porcel'l'us) is assessed
fol |l ow ng subcut aneous adm ni stration of sufficient (50 pl, 10 ng/m)
solution in saline to raise a 20 visible bleb on the skin. Each test was
done on the central area of the bleb and also on its periphery to check for
di ffusion of the test solution fromthe point of admnistration. If the
test aninmal produces a flinch in response to the stinmulus, this
denonstrates the absence of bl ockade of pain sensation. Testing was carried
out at intervals for up to 4 hours post administration. The sites of bleb
formati on were exam ned after 24 hours 25 and showed no skin abnormalities
consequent to local admnistration of test substances or of saline, the
vehi cl e used for preparation of the test solutions. Qher Conmpositions The
present invention also provides kits that contain a pharnmaceuti cal
conposition which includes one or nore conpounds of the above fornul ae. The



,- 2 JAN 2003 WD 99/5D225 47 PCT/ CA99100280 al so includes instructions for
the use of the pharmaceutical conposition for nmodul ating the actiwi 2yJad 2003
ion channels, for the treatnent of arrhytlunia or for the production of
| ocal anal gesia and/or anesthesia, and for the other utilities disclosed
herein. Preferably, a commercial package will contain one or nore unit
doses of the pharnmaceutical 5 conposition. For exanple, such a unit dose
may be an anoun icient for the preparation of an intrav
injection. It w qsﬂ%gzgvi dent to those of ordinary skill in ?ﬁ'g&g?’{w%sﬂat
conmpounds which are |ight andlor air sensgilve may require special
packagi ng and/or formul ati on. For exanpl e;“ packagi ng may be .used which is
opaque to light, and/or sealed fromcontact with anbient air, andl or
formul ated with suitable 10 coatings or excipients. The feol Lqwi ng exanpl es
are offered by way of illustration and not by way of Iim'tn. In the

i ver e obt ai ned

Exanpl es, and L(mesmsnhpam-mo@mﬁdmym (I~star Q.- Patex a
from wel | - known houses, e.g. ﬁ drich 4@ cal Conpany
(M | waukee, na&ﬁﬂ%‘g ycy8§’“‘§¥’é%dard gr ade an1<' . "StAfer" and "ethyl
|5 ether” each riitﬁlfoE}‘(BochlmndeEt hyl ether; "h." refers@%@ur}_&" "mn." refers
to minutes; "GC' refers to gas chromatography; "v/v' fefers to volunme per
vol une; and ratios are weight ratios unless otherw se indicated. 20
EXAMPLES EXAMP ) _ : .
() - TRANS- [ 2- (4™ R SHFREREF A BB IEXANE
MONOHYDROCHLORLDE 25 ( C@lﬁ@iﬁiﬁbc#c]ﬂhe)(yl(dﬂ)er W&h}iﬂiﬁﬂs GIHht{ Preseht inbéhtioiRbntain
cycl ohexene oxi de (5. ‘2‘3 ‘f wat e% n.) were refluxed for
@Sh GC anal y§f’§“°s et °P%%SCE“FRPHC 8 Bel éﬁi'ﬂgé‘?@"‘ OPhe CXIBNEEPTING ur e

s partiti 0nedqob&umgnmsw@mc&ﬂ\dagdeaﬁinmagrbe(d&gom;)m aifer atceor hahe NL) .
The aqueous | ayer ~was backwashed wi th ether 0 n.) and the 30 conbi ned
et her | ayer s° wetlatigpehipdelatinerto gprpngthesdithg @anem{éhcgyﬁl@hex%nqgeMQ@sm vacuo
to leave a yel lipwnid r()%dgs‘?’ ihetid BRtHoBAIEEy RhAEMICLs of trand € uhds i _ =2
JAN 2003 WD 99/ 50225 CT/ CAgg/ 00280 48 grr%yrphol i'nyl)]cycl oﬁg%:(oanol éy be
purified by vadumpaiedi stillation (b.p. 75-80C at full vacuun) to glve a
clear liquid (8.7 9) " YhheoRporids ome)pr;féemam%ﬂhlxtﬁﬂy(,%) ér%m!u%gs?f
(f~trans-[2-(4 norpholi nylMycl ohexanol me%h cf
triethyl am ne (v6thgkpgwn gpn | methpdolpeyi @%o?@ h‘d‘h‘e, {’110‘@ ﬂL)U\ﬁaé’a&‘dHed vi a
cannul a a sgj utg ?ggei) rﬁg‘nﬁﬁ%ulntpwlprgﬂa{a%ﬁ 982 (rims bortboha oﬂ&erm%h)md n

di chl or onet hane’ e addition was conple
reaction m xt urvﬁlemblsmpm@@ it grore Al Idescribesd iin Fa‘@mgle lan@F Q‘W@Wdalt Figgtsnh.

tenperature for vat er
(2 x S0 n) ar%]ae ljﬁ%wérgﬂig?ae aquep% E%gﬁpﬁaiﬂ%gﬁi%gxtﬁg%ﬁ%nﬁlw ?

di chl or onet handoyw3@p peceduye. The conmbi ned organic |ayers were dried over
sodi um sul fate and conceft,ralef, i fn¥Rs % H %ALY, BRidernd ofckfRYndigled) Of

the crude nesyl ate
k) 15 a nng-opcmng reaction with an amine. See, e.g., Szmuszkovicz, U.S. Patent 4,145,435,

‘While the reaction can occur at room temperature, typically elevated temperature is
preferred in order to drive the reaction to completion in a commercially desirable length
of time. The reaction is typically conducted in a solvent, such as water, and the reflux
temperature of the solvent provides a suitable temperature. Equal molar amounts of the
20 amine and cyclohexene epoxide typically provide satisfactory results. In any event, the
amine nitrogen reacts with the epoxide group to form a 1-hydroxy 2-amino
cyclohexane, where the hydroxy and amine groups are typically disposed in a trans
relationship. A wide variety of amine compounds and substituted cyclohexene oxides
may be employed in this general reaction, and Figure 1 illustrates this reaction in the

25 instance where the amine is morpholine and the cyclohexene oxide is unsubstituted.



(iii) To sodium hydride, 80%oil dispersion previously washed with hexanes
(3 x 20 m), (1.24 g, 51.6 mol) in dry dinethylformam de (50 nL)Lw@ANaﬂm&d
vi-a cannul a a sol ution of 2-naphthenethanol (6.8 g, 40 mol) in"dry 15

di met hyl f ormam de (50 nL). Addition was followed by gas evol ution and, as
the reaction mxture was stirred at roomtenperature, it began to gel. The
nmesyl ate as prepared in (ii) above was dissolved in dinethylfornmmde (50
m.) and the res ol ution was added quickly via cannula urry
of al cohol ate. %‘%bi}'gazgtl on m xture was heated to 80C and then f&gﬁm;ﬁh
tenperature reduced to 40C. The resulting,20 yellow sol ution was poured
into ice-water (1500 nL) and extracted mﬁ% ethyl acetate (3 x 300 nlL). The
conbi ned organic extracts were backwashed with a saturated aqueous sol ution
of sodiumchloride (500 nmL) and dried over sodium sul fate: Evaporation of

t he sol vent in Keaetsr ﬁiﬂ@?ﬁ eresnbstButed eyclohexene epeisides Bial mah cetingtheyresdteved in

t 150 nmL
I F . The ati Haol it dpploBfs Pl gt83, A INiSRla pofH S SRR 5%\
100 nl) and t hesrrizdont |Sex!abﬂ@rp1lelctm gvaupars 66} thdn, fon dxgmiplexGrdenearetective
sol ution. The b@r%ups i &P%m%hgl%f H‘% ég&n\wﬁ%ﬁ%gmsa&gvg Y\év}kt ?f@“ ether (2 x

100 m.), the conbined a r's wer rietd over sodirum®sul fate and
concentrat edsi n vacuo tdnl@ﬂ@d?steﬁ&d@omﬂ "iﬂ'\en Eiguu@el ) filiecieydauxy iposiphtkat wafhe

crude product urified by.chromatogr S |ca 70- 230 nesh)
o th 30 m xt dEEvEHias Hpicedies  TURIEOIGE O HRELIong; b G RS | el A
4.37 g of the mséceha‘rei@&eansmat axd&mongrsuy\@c&weﬁaﬂﬁ& Phobd TAIRE 07k base.
The product vvas di ssol veﬁuslgg'asﬁbe(] ether (80 nlL) and converted to the

nohydr ochl or i \ERYMELrquPy SUE b iR ’é‘&SYE‘%ﬂ FouPo Andpthatipp preferigd frayingt ner

0 m). An oi lgeprenewévenliné RearsH) plolPRould B8 cSAIMED int¥@dther YAPRE hr&fdsi N
vacuo and the residue dissolved in the m nimum anount of warm et hyl

al cohol , addPt i35¢Prdips do| BfogRius| Uﬁl\‘s kpewn @y pRA 28t hdp fr tyglgal depction, the
crystal i zat | 0rbxn:ﬂ-&?cl&{dﬁ{o?-bﬁnﬁ%ﬁ@ls%latl:@%tﬁQeﬁﬂne@\ﬁlf ?ﬂch%rﬁg iflthe Presdtice! d) of

the title conpound, m p. 160C, having the el enental analysi S indicated
in Table 1. EXAWPLEES@ syqh as methylamme as shown in Figure 1. The reaction is satlsfactonly

(t)- TRANS- (2- (ZLOMJ%PHQL 100k hed - (ke MPUBHENEIH@S&T&Y%W@N%M to the
MONOHYDROCHLOWDE ( COMPOUND #2) (1) The starting traps-am nocycl ohexanol is

prepared accor M@CV@OI@XMI ig typically Pre¢feired Moorderclei mpxighally Cpnved| the iname of
()-traps- [21§4rmrm9| oL SRtk AREX P! o0 iheed 2roD! ) 1R shink €Ll am ne
(6.8 mL, 48 nrnol) in dichloronethane (100 nm.) was added via cannula a

sol ution of netmquﬂeml cappionpdsgié may be wecessary Oinirpdicy anpropgiaieipraeciinet hane
(50 ni). The aqgipk BhortBStes 3T feffolnibal Quitholt motké?i%grgﬁﬁﬁ%@@et%m%ﬁlrﬁrwas

stirred for another how at” OC and then at room 20 tenperature for bows.
The di chl or oneteps@mxée,rﬁrmne;‘é’rmvv\ﬁmﬁm\@mmw@ne@nst(yz b@hl‘IaWIM&)S‘HHdNW\e
combi ned aqueoug,, aeback extracted with dichl oromethane (50 nL). The
conbi ned organic ayers re dried over sodiumsulfate and concentrated in
ﬁuo to préQide 9.0 g dh athisd glepddenated Viliftia Figure 1)) anTdcahobisumcteddvitide, 80%

oi di spersi on, ol 2 , 51.6
mol ), in dry d nﬁe%eﬁdsﬁbﬁlrrér!rgxn?ﬁhﬁ?oég m% éo@@égﬁg’z%?gé%%gon%%méﬁ%eos@u i on of
1- napht henet harknbwi 6s & gcohd»ﬁtemmha stumgdblage ieliarmdrgl Iréaotiorg andiwil] $¥Orkmith a

Addi tion was fq.L,owed yofek\l/ I utio th e reaction mxt [ & ofas.

S
stirred at roorrv1v1 eer‘r’pm'ér t20r &3 cﬁqﬁmmgs omf mesfl Y é%smf)‘?eespg?ee in (ii)
above was di ssalompoundmagrhav othert ibofunetional al blypeoté riorng
b _ di ssaompoundmayrhavelothedt reackit of cﬁm@Sﬂmtm)adasid hpeo miqi 30
S Y85 2l T ot oS 2SR el ot Y e i,

for example, Greene, *‘Protective Groups in Organic Chemistry”, John Wiley & Sons,

New York NY (1991). Such alcohols are either commercially available or may be

obtained by procedures described in the art or adapted therefrom, where suitable

procedures may be identified through the Chemical Abstracts and Indices therefor, as
30 developed and published by the American Chemical Society.



PCT/ CA991 00280 reaction m xture was heated to 80C for 3 hours, the Itmﬁ
tenperature was reduced to 35C for overnight stirring. The reacti©o tmﬂg
was poured into ice-water (1500 rnL) and extracted with ethyl acetate (3 X
300 nmL). The conbi ned organic extracts were backwashed with a saturated
aqueous sol ution of sodiumchloride (500 nL) and dried 5 over sodium

sul fate. Evaporation of the solvent in vacuo provided 12.0 g of an oil

whi ch was di sso ether (80 nL) and treated with a satu tion
of HO in ether W(g\&#ﬂacky product canme out of solution, the g’o @g?lgt'm\%\%s
evaporated in vacuo and the resulting cr U%F hydrochl ori de salt was

di ssolved in water (200 nL). The acidi c agueous solution was extracted with
ethyl ether (2 x 100 nL) and then basified to pH 10 10 with 50% sodi um
hydr oxi de aqueous sol ution. The basi ¢ agueous sol ution was extracted with
ethyl ether (2 x 100 niL)Inatforathetepifdiencted w@janﬂgurmly,ethsamoalﬂtmf stept "olkis

sodi um sul fate CRAtLA wlen20 f C free
am no et her. TH%Q%FE‘?@ fie s at?éill mngcg’ggﬁ?xta%l 0%%Ye§r zl?nat gﬁ Psg;ﬁ?t' Qﬁl gt!ﬁ (l?ca gel
60 (70-230 neslpmpminis of timptesunelmént&hhwdy lwqetpateé-bdlredehmg mramlvatndafc(rin df, v/v)

as eluent to provide t. ure fr solved in
athyl et her *( URHEPeRHAS LB Hoin kit mn L foh PP oIk dE s eD PRl ai ng a
sat ur at ed so$ utblyereatéiientiEithe salectied ycolil hEIS 181 with/-for exmpl, k@i hgdtide (1.3
precipitated and this sqlid was coll ect d dissolved in the mnipum
amount of war n&al: hy?heallazoﬂﬂf’“yﬁl&g? ?lofm‘g) 147 e PESIRd BY Brmpe gl%her
triggered crystadrdspadingOfesylbite irf the &Eﬁcevﬁrzﬁetmbduﬁsﬁﬂ%loﬁd@ilfﬁ phoB-23@ g of
the title conpound, mp 5 198- 200C, havi ng the el enmental anal ysis
(,..Ddl cated in Té‘%qﬂéqunmgﬂg@ qng% Fhe mesylate is added quickly to the alcoholate, in a suitable

(¥) - TRANS- [ 2- (45 VEdREidilad Nﬂr)h'{i YoM HERNE i%&l&%@lm%ﬁarcﬁm in

MONOHYDROCHLORI DE 25 (COVPOUND #3) (i) The starting traps-am nocycl ohexanol

is prepar edl(hc@&cth‘mgvo!%u@kawélSéicifeac(lwis) sutly ay Peliminatien. ( engial, Lt Teationf
(~trans-[2- nor t m ne
(3.4 L, 30 24?%’?‘1##'}%)"} WR@%%&“&%% ?’Egalﬁi%\%b/alg@ Q@?’%&}é%nﬁwu e
sol ution of inventjon] ANh2Q OB 1883ti09| 189 PPE ST ﬁ@mlamﬁﬂm"@ktlmtthaﬁmﬂf onyl
chloride (1.55 2 ) i n was
conpleted in 5pthmct 3 rg%gp;r%egrgwgﬁ '%hmﬂaﬁ(r}gﬁé\l/ap%gg c?’r?‘réggéj%a{)rop%ﬁgtaﬂ our at
0C and then at tmbmmlqserapdsrrat puriied ogengralp ubs .colfkia  chrawiaiograply xfbmveedwas
diluted wth di h o ) and
t he conbi ne lr& lffe%gﬁg%&/as ?tr?g@(gb%&%f qﬁl%r ac eﬂ%@ tﬂe%? nra(()%re ane 25
m.). The corrbl m@dtlmsgatmm Iéhlytebls methods areisetdortly iy fog eelampie, Sirkdnat ‘Preteative
concentrated i f (i) To
sodi um hydri de%ré‘%g/ Bﬁgtagl sfﬁ%r{’g‘?f(;hﬂoh%rvg\l/ago%égn% T%"wggr(§(%§ﬂnﬁ?]exanes (3 x 10
m.), (0.62 g, 25.8 mmol )Thenredstipn dsequenig | desarivedriableve( B@dnﬂ)owvam Fipuadded vi a

cannulaasolutlon of. 4-bro nethyl h 4
ot hot for man R R STBRAGOEAICAEHE L bock (i Sre EoMIRbre tbhhs can
w react i o20 nbx bbtaipedinspreparative chisl HPbOmMThe frpebaat mlayebé mnvdnddolf desired,e

S

yl ate as pr ared, i e, was di ved | di m de
(20 ) Cand T n et Radiete FPER RS DEARHIER AR Sbkaitell) el 1R
to the slurry othepididiiditivh ealts Byeeatfiort @Ak inofganifioxbrghtic yulks. AeidtadditiowsaROC f or
2 hours, then the tenpperature S I ced to 35C and the reaction stirred
overni ght . The CRLAEE PBAaRFSet dreiraGaly i Erae e e . MATER TROCUE) SSifg
extracted wi thwaidh)is stdfigdr daf (HaBofth@fiorB£)he ilifiel saRNDI ned organi ¢ extracts

wer e backwashed with a Ls}ﬁ;urat ed aqueous _sol ution of SOdI um chl or| de (1 SO
m.) and dri®d over sodi (frif SUFenemPeRngs of Heiigyenign mpy be Biepust ageprdipgdeo
provided 7.4 gupfcheRisty bunmé’@mwhg&bzwa\% SHbws & M@El-elznlei byﬁfnoéﬁi%hmahowas
treated with a saturated solution of HJ in ethér. An oil cane out of

sol ution, the :#vebt neeBared abyr a3%m| rpxidstiony &hd thmec?lwpmélgwag’a'efrlssol ved

in water (100 ,g&ﬁﬁ Shay!
ether (2 x 50 L m(;l:' QO%QM o gyﬁ.,m,lﬁ,%ggl }’éﬁﬁ-g(g%t g% I'u ﬁomg
aqueous sol uti @nalyrrhhiom:metbxiusdfwdso(lsea; iagy, Bpghesist i 286 el@S)M ti’mbmqhgdt et her
(2 x 50 m_) C ned. i K [ e 0 0 ulfate
and concent Tt 2&‘ u?‘?(mvgme i :“‘?é%@gk’%?‘é’gfyg”%f‘ He g]l;ml? Sm \ﬁgﬁnd%mgrngwe

The ‘crude product was purified by chromatography on silica gel 60 (70 230
mesh) with a m xture of ethyl acetate-dichloronethane (l:1, v/v) as el uent
to provide the pure free base. The product was dissolved in ethyl ether (30
m.) and converted to the nonohydrochloride salt by 30 addi ng a saturated
solution of HO in ethyl ether (30 nL). The solvent was evaporated




- 2 JAN 2003 WO 99150225 PCT/ CA99/ 00280 52 and the residue dissolved in the
m ni mum anount of ethyl alcohol, addition of a |arge volune of ethyl ether
triggered crystallization. The crystals were collected to afford <1..3JAN 2003
the title conmpound, mp. 148-151 C, having the el enental analysis indicated
in Table 1. 5 EXAMPLE 4

()~ TRANS- ( 2- (4- MORPHCOLI NYL) - 1- ( 2- ( 2- NAPHTHOXY) ETHOXY) ~CYCLOHEXANE
MONCHYDROCHL ORI {Jig oo/sghPCUND #~4) 10 (i) The starting PCT/CA99/00280

t raps- am nocycl ohexanol is prepared according to exanple 1. (ii) To a
chilled (0C) solution of ()-traps-(2-(4npypholinyl)]cyclohexanol (3.0 g,
16.2 mmol ) and triethylamne (3.4 n., 24 mmol) in dichloronmethane (50 nm.)
was added via canr~ula a soluiion of nethanesul fonyl chloride I'S (1.55 niL,
20.0 mmol ) in dichloronethane (50 niL). The addition was conpleted in_ 10
mn., the reacPpghydsids piovidesmmidyre of g %ﬂraaﬁme?ycweeﬁmaﬁng@ BF$TE AEN at
room t enper at uggs: i p@g@ i ; m@@&,@cvﬁth
water (2 x 50 ﬁ;ﬂfogﬁ%}ﬁ%sﬂ‘g%g?ﬂ‘)ﬁ?i%gaeqa‘g%ﬂe%?%s hi négbagggi%gg?ﬁagt ed wth

di chl or ormret handistiaiondn toluppeain dherrisésercd ob p getrlyiéc amappat of pieheneglfan asidio sodi um
sul fate and co rat i vae t 9f PEOVige 3 10 Yi t he
exude nesyl at egﬁ?ﬂ%i ? @gﬂésrgbl im ﬁ’%ﬁfdgf Jésgoo ol Itr%gf?g%%ré'si gf%,k lﬁ’?’lé%i):ogil y
washed wi t h Shedmstersori@icx est@s whr) be (Bparated b prepatiye i chrodyatogeiiphe thiyy drfeoofrani de

0 dded vi g. I |ution.of 2-(2- ht hox: | (3.76 g,
0.0 ol i n- B AT )RR G R T8 )0 TGl OB aPR g by O

evol ution of gaduaddvith®diin beegdlidninnth piwsenva sl bdwis heid tathercofésponding

tenperature for 90. m. n. The syl ate as,prepar i i v S
Sebol ved i n aRyeHieIi AR Ete e Ead. B Chita TontrY KR IS 1o was
ded quickly 6583, ios2)) VheraCemiiolstied chn®e r@salkd B plapstative chira@IPILESHY ti Ng

reaction m xture was heated overnight to 90C and then cooled to room
t enper at ur el TAEYsEd PG Horthsg i coRBY ™ our ed into ice-water (8D0 nL) and

extracted with ethyl 30 seahdes, é@aﬁﬂt?@ﬁcmn})omammﬁmnﬁ&dnﬁiwwtraCtS
wer e backwashed with a saturated  -_ 2 JAN 2003 WO 991 50225 PCTI| CA99/ OOzZ80
53 aqueous sol #EPHINEdP thoehemisiy ordipedi X18W6 3ni4s geamdr Figgrodeyclghirrim

sul fate. Evapopghié O redct Wi as ALIRSNROH iM AfeUResBhit QF MIRAIOY)), &sel, £, M. &hil oW Oi |
whi ch was di ssol ved irn cet her ( 108@1rrL})D ]and trseat ed vvith)zgsesaﬁr at edl

sol ution of HCEt 3lnSefeed73¢6760199ty provile 12cidrayeuglobert pthers-oPuidgtips with

col l ect ed) par biridivm aRhioRatel (Z8 k. 4. R WBhRHa & 400 Olo. CROAL, $0)06 B-F21 Er9RgENEOUS
aqueous solution was extracted with ether (2 x 100 nL). The remal ning

i nsol ubl e nmt e¥iclipd {hgcorpippreitingeiZ-alkgpycxelpheaenone-i SukFequsnySHYCiNg 2BIRYGT0l (75
) to providega & Boh e£410D {»‘, &5, Sssiosad), QBW%; 197 Eprafilshl LmRAHEOS

solution Was basified to pH 10 with aqueous 50% NaCOH and extracted wi th

ether (2 x 50 fF)andmeiscBrsCYRRRony GHifSe Bia MEEYS ofdipgergemes SRt cdRfi um

sul fate and cog@%&ﬁ%&%ﬂr&ﬂtomﬁw?} OnePb Wit Sy Skifl il 0Rf arl OTRBednfitI B6- & €€
e

am no ether. The product was purified by chromatography on silica gel 60
(D)- 230 nest?) warsrihes spipxapated copld dhenyhe razobved thy- daseipal geayatalization msthedsyent to

yield 0.73 g o ; i by : n: di | ved in
Sther (50 ) en 1B o WS by IR Snil T giRRed SRDnghanel

saturat ed sol uenaphorpdr: #4@is-(1 R2R); frans-(188Shicks-(1R.A8) anfaist(ES.pR)amipgetherse was

cecond crop. Conb! hat Lor 5 idle Bk EAHBRThert schgidll i e e >
conpound, m p. theP6r2d k@pwledgei in ghet dite prolvidnenffialentgvidayesi tg thasel pEerdimaryiskillTabl e
1. EXAMPLE

(5 - TRANG (25, 4TNBEERER R e syathesi: selalip A e oa o S0 TR e 20

MONOHYDROCHL ORpileken( inifiichIND #5)

Compositions and Modes of Administration

In another embodiment, the present invention provides compositions

which include a cyclohexylamine compound as described above in admixture or



(i) The starling traps-am nocycl ohexanol is prepared according to exanple
1. (ii) To a chilled (0C) solution of ()-traps-[2-(425 AﬁN gwg
nor phol i nyl )] cycl ohexanol {3.0 g, 16.2 nmmol) and triethyl am ne (3

mol ) in dichloronmethane (50 nm.) was added via cannula a sol ution of

met hanesul fonyl chloride {1.55 nm., 20.0 mmol) in dichloronmethane (50 niL).
The addition vvas conpleted in 10 mn., the reaction mxture was stirred for
anot her hour t hen at roomtenperature for 4 hours.
di chl or onet hane ‘9859(’?%?25 was washed with water (2 x 50 30 ni) Pﬁ%"?%"é”“
conbi ned aqueous washi ngs back extracted %th di chl or onet hane (50 Z JAN
2003 WO 99| 50225 PCT/ CA99100280 54 nl). conbi ned organic | ayers were
dried over sodium sulfate and concentrated in vaeua to provide 3.9S g (92%
yield) of the crude nesylate. (iii) To sodium hydride, 80% oil dispersion,
previ ousl y was hatherwist in dseocitiens witlBone ok narg inert (zﬂriﬁa egs:ipizﬁts mncbdli)uehts, asdrejl

di met hyl f or mam de S. e via cannula a s ut

2-(4-br om)pheno%?ﬁ’ £Ie?’ha] mgiedlf ﬁ.sﬁg ngeg*zg?‘?f" ﬁ?’r’%‘f%snwrrlls ol useg.ll x%m Ple e (50
mL). Addition vemdird$,] eema@nient eneahuit 6fomakinga bgiks mwhehis,e 6reqrhhmmaeuﬁcx1t ure
was stirred at room.tenperature for 90 mn. The afe as prepared in
() “above was RESHITEY b HFa7ols Ay P &PHERVES of B WESARGE GRATPRELI 1 i ng
sol uti on wassadgigeh BUesdilly indashribild by stiidardCabdylrécetifted A t EORs &eXkelll €.

The reaction 10 m xture was heated to 90C for 90 mn, and en the

tenper at ure wasP¥aFRG PREIARI by dhrse sklled o dbg %nA%axabgetwquaH obpePmPed.  The

reaction m xt Urcﬁt)‘ﬂﬁﬁveﬁﬁ&?ﬂﬂl‘ geh@allyaRrRdn® ibduB8001 RRExRYSE hAR i theWhntilz et hyl
acetate (3 x 200 nmL). The conbi néd organic extracts were backwashed with a

@t wat ed aqueouseighi|of ﬁeGﬁW%@nnﬂf)ﬁkﬁaﬂmﬁidW%@b’ ardterial whigh dp¢sawt degsades odi um
| fate. Evapor f yel | ow
o1 i eh vieg  SUBRSE oo e B it s B PR hidGhorl, Bianiedor b

sol ution of 1PiClin¢rhcati¢re are(W0@; pdupousTuéfersessh tas thgsavhick asopingralla$isafall inect ed

of the pure i1 UiE Eofrdiiy DECHBRGlogRy oo g obpali Pt BRGSO

indicated in Tedgbtgmmle,mm Eexgine and the like (whlch are suitable for use in in vitro

VONCHYDROCH, CRITEE PR SbORE 5 23 DA R SR e el O 1

prepar ed accor dilovgled mﬁﬂ),enéplphaactunc@ﬂy jccdptable a:ai‘nel‘SL agth @s)ﬂ)ysmmglml sahinepf
(t)-trans-[2¢(4norpholin cl ohexanol

triethylam ﬁ% (3.4 nm, Zﬁh ﬁﬁ\é)prf’sﬁmdllng no{’ ﬁ%‘f]‘%)énep{'%a%& ga] 1S V cFEe%ny| a

cannul a a sol utdosposifiomnEbdeinafist,| ixmp;yl reﬂaimlr |t®Ieas( 3. pharmbceu@al Ocompbh)]on)n

di chl or onet hane ddi tion wa t ed |n 10

reacti on m xtur eg‘t\ﬁé‘éngs% i ;Iimcfxgo "ME TR %hour s‘é'?eb g herr?lxﬂrer%’(t)hma

JAN 2003 WO 99Iﬁ%%c1ﬂ6ﬂiy€é&9¢tﬂﬂa&&r55 e)enmtairw:mcritor ’Ilec hmudfrmpn'ﬂhehcr

di chl or onet hane mét ure a{e o t ‘ﬁé} ‘% am F cfonbi ned

aqueous washi nd&8"B&ek? e%‘%c"[e%cf ctﬁ’pﬁri’éw 6’?5 {nﬁaﬁ'é 50" H)2 °FFe Coftbi ned
)ani c | ayeds cpelbhexglainiid compound @asldesonitsed|abaepinaisdbeiatiticwith o phathacentivallguo t o

g ovi de 4.18 g of E?EF crude nmesylate. 5 (iii) To sodium hydride, 80% oi l

di spersi on, prdVFBESIY*WEkhed with hexanes (3 x 10 ni), (0.64 g, 27 mmol)
in dry dinet hyI f or mam deTKMariapented cadpadions Gftﬁé\ﬁeééhﬁn%nﬁﬁﬁ tay 88 in0dny

3, 4-di net hox eneth | cohol (3.64. ¢ I
ypf}_ orm th:h aal'ows for the(composmon to(%)e admn?n?ste?red toa pa¥xent For example,

the composition may be in the form of a solid, liquid or gas (aerosol). Typical routes of
25 administration include, without limitation, oral, topical, parenteral, sublingual, rectal,
vaginal, and intranasal. The term parenteral as used herein includes subcutaneous
injections, intravenous, intramuscular, epidural, intrasternal injection or infusion
techniques. Pharmaceutical composition of the invention are formulated so as to allow
the active ingredients contained therein to be bioavailable upon administration of the

30 composition to a patient. Compositions that will be administered to a patient take the



,, dinmethylformam de (50 nmL). Addition was followed by evolution of a gas
and the f reaction mxture was stirred at roomtenperature for 96 & HAN 12083
mesyl ate as prepared 10 in (ii) above was dissolved in dry
di met hyl f ormam de (50 nL) and the resulting solution was added quickly (3
mn.) via cannula to the reaction mxture. The reaction m xture was heated
te 80C for 90 min. and then the tenperature was reduced to 40C and stirring
conti nued over nin@hosezdhe reacti on m xture was poured into i ceevedsenogB00
m.) and extracted with ethyl acetate (3 x 200 nlL). The conbi ned organic
extracts 15 were backwashed with a saturaged aqueous sol ution of sodium
chloride (300 nL) and dried over sodiumsulfate. Evaporation of the sol vent
in vacuo provided 7.18 g of the crude product which was dissolved in ether
(100 m.) and tr with a [ 8 U|on of ther. (100 rrL)
The sol vent wasieev(gi??g? ared | d%s%%%u{s ‘g%e eto e é’ser ?jﬁlgg &7 Su}gor catcgémayup W th
wat er (100 nl) acsisbleddsagecihmgy and hhommhafof(cgleﬁﬁhxylam:neraﬁxpaﬁldammmsd foAayer was
basified to pH O%fh OfV % q:ueous solution and extracted with ether
(2x50 nlL). The ®aypeld t§8 WEWMY-s were dried over sodium sul fate and
concentrated in vacuo. Waeﬁdwd@dm BRépAing WRSpiakhdcbtRAl dynpelifiiFBshagd 8phy on
silica gel 60 (70-230 nesh) using a mxture of ethyl acetate and
di chl or omet h&in@hgrmageutically purecand mpya-papicyip thsrampupte ugedg The giventivs PBPsENdw o | .
The free base vgs giR&Obieesk fnereewag;ou.((@qaa@erﬂgﬁd,am 100N 661 € DaftRulblif
nonohydrochl oridé salt by adding a 'saturated solution of HO in ether (80
mL). The sti ckylepableicffpataFer inptancesipinsphrig mayibs sembinett with ?‘h@nmwchh?ﬁ)'érmunt
of ethanol and e d r zation
2 249 (0% e Rafd S RvplonZlo WAsigR Qb bR o hie Boce)©
efenment al anal ysésthesimdit wall eleviidentTig those af or@igary Sklll ipthg ARHA0DE optin#) pBe2 25
PCT/ CA99100280
() TRANS: [ 210 1. BORAELT BRSO 7 e ek pRoy ion g ga o vriety of
MONOHYDROCHL O?IinE)r( m@un\@m)m@d@ \)nm?gat hpitatibntbe (S ofriubje80@.gnrininpn),
cycl ohexene OX|de e 0 L re. refl ux for 3
h. GC anal ysi s sehgﬁcdﬂatqhgn? é’gc f %‘é He {hfé?aémerT%{ T8O E mPnaQ?f}Pe was
partitioned betwepnitioatmplayatl NaC]—I sol ution (14 m.) and et her (150 niL). The
aqueous | ayer was back shed t her ned et her
|l ayers were dried over so&rum sufPﬁmawﬁg °nH’ §n°ﬁilg ‘éy(’f"%gxy]ar‘lm{’/acuo to
| eave a yel Ifowm’nbouna' laedctscmhibd hpmmducadmnmrepmh 6nee:d nivye vamddrsiNThl Gfridrspt | on

b. 66690tf iquid (43, . Yield 87%
(117 7o a oni I e b g Al db sh et Pnchsbnf B 5t AapPecans I by iShonanol
(2.74 g, 16.2 mha)rna(sdmhybehdnyd acnhnbe dothpdsitidns beidg, Ifordxhmpla, aﬂhiomhlsmpnet hane
(50 nm.) was added ut| .0 net hanesul f onyl chl orjde (

SRS I s 2 4 HODaL

155" n, 5. o et igt Rl o o Sork e o Brare e Bk PRTRA ST ot oo

in 10 mn. theommﬂionmeﬁm:ngtelgr,aﬂma&ry\mhmdtramhh water (2 x 50 nlL) and the

conbi ned aq ous washin bactk ‘f‘%dj acte wi.th .di E‘flor onef. hane Qq]nﬁ The

@rbi ned orfanic | ayers dnigpeed Jororel 2 g’brﬂ?t{i‘ﬂ?'é S LPROUNY BRREEATY St ed i n
cuo to provi dithedsalidl hqfndtfm, ovherd eyl mx-ha@d (shdpknsioh@ingd @eli fomshiyddr | de,

80% oi | dispers rewo I was wi th hexan x,10 M), (0.64 g, 27
mmol) in dry dﬂ’f?ﬁ'{;;ﬁ‘gl %5(‘)‘P )heWH’sasﬁlﬂ %\?I gﬁﬂ finul a a sol ution of

1- napht henet hanol (3 64&a%d@oﬂmit?onlf&&5%dﬂﬁrﬁmah&{ iy doRipbostor by bd , ) -
Addition was f I evol ution of a gas and the_ reaction_nm xture was

stirred at roofiT ¥ r‘% W RO BRRviR ﬁ°mﬂ‘ﬁ%°‘°4r€§§ﬂ Rl capsuls, speheteghomdng n ()
above was dpss hﬁﬂe\dafhrnldéédécﬁ'o%Uﬁké foanMBatesofia ComtpositA Vil BPicaRyp sntaidd

sol uti on was added quickly (3 mn.) via cannula to the reaction m xture.

The reaction mioR¢ Wr@OTWf@aﬂéﬂoﬁqglb%@mé? Ipadgition, opmer mereef thedolladtipger at ur e
vas 1educed 0 afQfandNdnkf YES pésbifis 0 G B - oI NSVRGAC LAR, TisphHbe vas
poured into ice-water (800 nlL) and extracted wth ace ate x 200
n). The conbi nelivioylgardidors;t rcaboxymedyiceBdodsac ks h@dl}xlnsct,h microatystallited
agueous sol ut i LN SOB TN bPEAHS, GRPRMirks Ao ehilents such JAREFO03 VO

30 lactose or dextrins, disintegrating agents such as alginic acid, sodium alginate,




57 over sodium sul fate. Evaporation of the solvent in vacuo provided 9.00 g
of the crude product which was dissolved in elder (50 m,) and treat ?NN‘(;E
a.satufated solution of HJ in ether (SO nmL). The sol vent was evapor at e
vacuo. and the residual oil was taken up with water (100 nL) and extract ed
with ether (2x50 nL). The aqueous |layer 5 was basified to pH 10 with 50%
Nad -1 aqueous solution and extracted with ether (2x 50 nL). The conbi ned
organic layers were dried over sodiumsulfate and concentrated in vacu

The crude produ®OWA®%Hurified by chromatography an silica gBf7VE¢’ 9("?’5’“230
nmesh) using a mxture of ethyl methanol and chloroform (2:8, vJv) as
eluent. The free am no ether was parti all9 di ssolved in ether (80 ni),
insoluble materials were filtered 10 off, and then a saturated sol ution of
NCl in ether (80 mL) was added to the filtrate. The sol vent was evapor at ed
in vacuo, the rrEihdgde covaStatihsma ltheckket mbfcmtsaneh mda@ddinrhisanratcforeﬂtérqmrt S of

ether triggered slow crystallizat.jon. 2 cr of the ti

9)) M. 103 OB AL P pBo ey RO PR ot DEPLeHeat oq
in Table 1. 1 SuiXfiMgtds tRereof; lubncants such as magnesium stearate, high molccu]ar weight

(t)- TRAVS-[ z- (aMORPHOLLINYL) - l (2- TH OPHEN- 3- YL) ETHOXY) ~CYCLCOHEXANE

MONOHYDROCHL ORI FO8 REESVPORNIS! mlezegtml hlr mglegilariweight faity acidhush @y &ediexanol
i s prepared §cce{ydiiea, t»&nmg]axgat@ stieh ¢ tohn%iptaary@ Iamtét@%ha&}@ s&ﬁ'dﬂtdoﬁ&dﬂf

(t)-irans-[2- (4rmr phol'i nyl )] cycl ohexanol
triethyl am ne (sBicon dioxidgswegiening pgentsisueh @rsweaewaﬁe:cbasm hﬂyvcwas aameld:hvu a

I I 20.0 I
Ca el or omet 1 %P?%&”Pht@@%% BN ordre Bl ngPs botding bt 20 D, ot
action m xture was stiWthedthf:gmmlmsmtohmnrﬂmfomaofﬂ@)aﬂnjeghemelahn capsﬂe
per at ur e fonjo%a%d:gﬁtgm gdd]t?o%clkl :gerb &P{hg DSV Sheﬁl‘u d. %JHV\P&?E) 3 x 30

‘rrL) and the co eoUS Was hi extract or omret hane
(50 nm). ThQOCcpmmemgténoglgwimcafaayexﬂs Were dried over sodium sul fate and

concentrated in vacuo ta.,30 Qvj.de 5 of the C - 2 JAN
2003 WO 991 50225 PCT/ caobFoREM ke ’C‘f"( "gr*hcsf%*a' h%“d?u X"Bfg o YruP,
di spersi on, pr esiutios laguevas briedilydntiisidresrasugsengién, Yor ﬂ:ﬁnrdry pox(:&hrsﬁ@h:gh n% benol )

in dry dlnethylfor ide. (50 L) was added vi.a cannula a s

2" (bemzol bat hy BB yith Rieb sy Roe? 58 e T P Usfy T Bauhd kP v or

di net hyl f oml am g a(iﬁﬁustﬂat)ton diidt BélﬁﬁryMSm]‘e&ianHEﬂrotBﬂmﬁﬂ@& UWth imdénded forand
the 5 reactl n mxtu was sti g roomtenperature, for ours. The
mesyl ate as g &Fir Ecimf“ﬁ"?tpf”) pée'JW \ﬁ%fgpoatt'gg%l Ain; o dﬂq“’d’f‘r’rﬁt PEEFREm de
(50 nL) and t he;ofng&um |oRg of Goé bDA swekeniidapdntd] thickishiyg éagcnmpaes):wum\& (@@nnul a

to the reaction Ther acti,on mxture was heated to 75
hours, then thé’utme El‘dgt‘ Axgierluapt; andsStever, $nanFe (Hayorep tl%ea

overni ght. The cbﬁ@@sﬁﬁdﬁmnféhddduwebe\/\aﬁmm@we&dayl ifjettiont enevai eiore( 808 stifictahf) and

extracted wth et tate e conbi ned organi C extracts
wer e back\A/ashed’rW'%éf’f"'ﬁ &8 ur%{@d g%ﬁg’% Et Mg 338y ) %Bfrs’%d%ﬁ‘?t
g{l‘lorl de ando drsugendiveiged %ngmbﬂ)ubtf tueoseEMaﬂmatgaeeyre,ts)tmfeﬁQIawm&r dn@ vacuo
vided 7.7 g .of an oil lssolved in ether (100 and. treated
Wi th a saturat diPILw 28eRtaReYde mekyde n“é’t"l’t?é‘l'“f?’%ﬁg‘i?t‘)“ay Ilfnse@ﬂ':dgf%@&‘iﬁht“e&'ed
fromthe sol utisgitolhéhodiehyent was evaporated in vacuo 15 and the resulting
crude hydrochloride salt was dissolved in water (200 nml). The acidic
aqueous sol ution was extThechasil nhamracetticp) costpretionspfthe) ippentioy, whrther they

basified to pH b% solutions, suspensions or other like form, may include one or more of the following

25 adjuvants: sterile diluents such as water for injection, saline solution, preferably
physiological saline, Ringer’s solution, isotonic sodium chloftide, fixed oils such as
synihetic mono or digylcerides which may serve as the solvent or suspending medium,
polyethylene glycols, glycerin, propylene glycol or other solvents; antibacterial agents
such as benzyl alcohol or methyl paraben; antioxidants such as ascorbic acid or sodium

30  bisulfite; chelating agents such as ethylenediaminetetraacetic acid; buffers such as



wi t h aqueous 50% sodi um hydr oxi de. The basi c aqueous sol uti on was egéh%sd
with ethyl ether (3 x 100 nL), the conbined organic |ayers were dr4

sodi um'sul fate and concentrated in vacuo to | eave 3.30 g of the crude free
am noether. The crude . ~ 20 product was purified by chromatography on
silica gel 60 (70-230 nesh) with a m xture of ethyl acetate and

dirchl oronet hane (1:1, v/v) as eluent to provide the free base. The product
was di ssol ved i nygbdisbhaset her (100 nmL) and converted to the pericase002s0
nonohydrochl oride salt by adding a saturated solution of HCO in ethyl ether
(100 nL). The solvent was evaporated in vaguo and the residue was dissol ved
in the mnimum anount of boiling 25 nmethanol to provide a first crap (0.7
g) of crystalline product on cooling. Addition of diethyl .ether to the

met hanol filtrate provi ded second he_twd crops were
combi ned to yi ef§2esFAreS S PRYS hat"?stach E‘ﬁ%‘lﬁgﬁn“d%?‘ﬁfm PIamEIEORCh #5500/ ¢ he
el enent al anal yg&iisridenedi @aitee.i NMThEapdréhtekal pregarshithl €i0Be \MX184 58 24Rpoules,
PCT/ CA99/ 00280 59 EXAMPLE 9

(f) - TRANS- [ 2- ( 49iRoRsbisciyFiRgss or mujtiple dosanyrly mpde-pf @SN pastie. ) Riysiojesicpl saline
CYOLOHEXANE NONGHYPIROHGFFHER, APREE R arihechid bortiiioh Bty st

t ras- am nocycl ohexanol is prepar ed according to exanp 1)

chilled (0C) Ssol ution of A Jjouid aeemppsitiqns nosterided i Ay )e)tbgrclpemtmhobr (Q?ab g,

16.2 nmmol ) and 5515} g]glaj 50 )

was added vi a c%%ﬁ%lg%ggs% E‘dtéogtr’iﬁ’ %ﬁgggls fe %thdc{lo%b&& ?{é@:{f eg?ﬁ?{g’ L,

20,0 Mol ) in ddashgeoritibe ohmined.( Bypiaaily, tlnﬂ'hmomdchaﬂe@st 0 % dfampingbwed df theb

mn., the reaction.nm xtur tighed. for h r..at 0C and then at

(Tyom t enper at ur ev ntlon tﬁxog?révao%xf.%e Weha ftc(ljlﬁetfn I%r %ra?admlglstratlon t 15 amo%uH Wa,t er (2
30 nL) and th& mamtorlie{bemﬁﬂlandl\mm 10g6ofhe keightt af et oethpuditidn. Preferred

di chl ororret The conbi . d organi cD rs, wer ver sodi um
sul fate and %ré tcf”&?éséf‘qnﬁ pqnesin, be ﬁvc?mfo BPtov4| %ﬁ 3ol %*/9 t?{eq@r Faive

mesyl ate. (iii )cy'EIbh&@'[HmiﬁE &wifohndie Praa%dcﬂoinpdmﬁcp@rasd p;raparmoaymusing toasehed

wi th hexanes (3 x 10 m_i %0 cFJ ﬁ mml ) in dry dinmeth Lormam"?e (50
m) was added VFESCBHAYRRHAN & PEPHEY Wby e p?”%‘ﬁéﬁl\%? ‘E’Pﬁ %ﬁﬁéﬁ-?fwﬁn)(é h&nol
(3.56 g, 20.0 nro9k by weightrof aeliveRéhpduh@r mam de (50 nl}. Addition was followed
by evolution of a gas and the 20 reaction m.xture was stirred at room

t enperature for 3 hours. epl?f‘BE%FF‘é’t"é] FOMBPLRIY 82X, be  hytepiiqd) fay, oioRicRln

di ssol ved i r15draandmmlbyl1mewmad£the5&naﬂ_maﬁadtabb&oﬁ@ﬁw 4 baMgionPémiblsion, Was
added quickly (2 mn.) via ce}@ g@g reaction m xture. The reaction

m xture was headiBehlCHsaE of 85l baseh e Daser IQp pxample: May SUPBHSS Be RrBoe @ifited t o

40C and the r eaellbwings tdefrbRBim) 1AM, Halyethiofe gﬁ:,aaglm WX ffitfefal WS diheintsed
into ice-water (800 nmL) 25 and extracted with ethyl acetate (3 x 200 nL).

The conbi ned or{shAtWakE sndalcohgle and qunlsilens priostabilidersa T3uckening agents RAYRSs

solution (300 nirkseRif inS# Phatibcehtidr csifpaitien 4o @g,cgvarmnmeunum gplidt@ided for
Evaporation of the solvent in vacuo provided of an oil which was

d -r?ssol ved i rf0et Fr@pdegagloadppinistration. theecampgsifipy fmay %i“@?a& &ansdemat ipatsh ofr HO

ether (100 ni'e)nto?}ﬁ‘i‘esi%' Hevidee CITRbcAt fn@BEhak NGay Qbiﬁ@iﬁt avuaﬁceﬁtfamr@t ad in
vacuo and the resulting 30 crude hydrochl oride salt di ssol ved i n wat ex

(200 nL). The aBretive epmponndoifembrptp-1 to bk RE% 08 (Wégmzwwe)
PCTI CA99100280 was ext ra%@sbﬁmomo@ﬁlme ﬁteheéd &Qre&aﬂ%ﬁk&at@mn 288rm,

basified to pH 10 with an aqueous solution of sodi um hydr oxi de (50% w v).
The basic aqueot®. sblautuppesitorswhigh il trealt Wi the teetuypl ansk relqese thexdrugo The), the
combi ned or gani &xdg%héﬁ& fd&"%&ald dgﬁﬂ?ﬂ\fl&{ m ddoH{I SHJ E%ﬁnﬁ@‘%age%cg%ﬁaﬁee‘j In

vaeuo to | eave 3 he cru ree a noet
nommtatmg cxc1p1ent Such bases include, w1thout 11m1tat10n, lanolin, cocoa butter and

polyethylene glycol. Low-melting waxes are preferred for the preparation of a
suppository, where mixtures of fatty acid glycerides and/or cocoa butter are suitable

waxes. The waxes may be melted, and the cyclohexylamine compound is dispersed



S product was purified by chromatography on silica gel 60 (70-Z30 nmesh)
with a mxture of ethyl acetate-dichloronethane (1:1, v/v) as el LﬁgP‘Nt g%m
provi de the pure free base. The product was dissolved in ethyl +et” (
m.) and converted to the nonohydrochl oride salt by adding a saturated
solution of HO in ethyl ether (SO nL). The solvent was evaporated in
vacuo, the residue was dissolved in the m ni nrum anmount of cold ethanol 10
and addition of ether triggered formation of crystals (I.17 %)r m p.
178-180C, havi MOME22%| enental analysis indicated in Table P EMW&@ 10
(f)-TRANS-[ 2- (4- MORPHOLLINYL~ | - ( 3- BROMOPHENETHOXY) ~CYCLOHEXANE | S
MONOHYDROCHLORLIDE ( COVPOUND #1 O (i) Thé%starting trans-ani nocycl ohexanol
is prepared according to exanple 1. (ii) To a chilled (0C) solution of
(t)-traps-[2-(4( ~ 20 norpholinyl))cycl ohexanol (3.0 g, 16.2 mml) and
triethyl am ne foogedtbushy thei¥iiby) stirfingli Th MbReHEoiRRecoEImiXlyre Wotherfplsleel Vi a
cannul a a sol ution of nethanesul fogyl chl ori de l3él.é{gs,l&nL, 20.0 mml) in

di chl or onet han@tocaryegient sized molds allowgdtafaal qud threby &idify. S nin. | the reaction
nmxture was stirred forrRNebhisdsitRaUnaptindideddsiohd Ghhtadals’ GRiEht Romey atdir e for
3 hours. The reaction mxture was washed with water (2 x 30 nL} and 2S the
conbi ned aqueorhysiog] Spinh 6E 2 15akid or Jigwid doeage wnith Fer € ®ribe BRMROSIOD MAY) . The
conbi ned or gani j : SYele 1R E:TaTo R ed in
vacuo to prgvi glu : ﬁéﬂ%ﬁ‘ﬁ%ﬁ?ﬁ%ﬁ%@%& at e&mf?ﬁ‘{e%%esomﬁ%ﬂﬁ%ﬁag%, 80%
oi | di sper si onwhiph foni theslogtingzshéibate wipicallhimgdrred mag b scl@tadiffom, fgr. edample, 25

nmmol ) in dry dinet or 1 de d i 8. canqul .sol ution
o 3. br orophentbRy el s pritertehs Stng BRp Aimalivet, e B el O\
9150225 PCT/ GA2be02861 i6 b gelativetdpyilé araxelet.de (50 nL). Addition was foll owed
by evolution of a gas a.ﬁg t he r. actior]. m'x]turde was stir{ d_at r?\c;\%.h
tenperature for 3 hours. e]ﬂoénpr?ﬁ“?/?é‘{ éogsorpfaé]bapé'a Y ’(“F“?" ARS8 e
di ssol ved 10 dsiydsdé theicholdHenylammeicatpdund amd therabychséiftein thS ddlivery@f f18lactiveon was
added quickly (2 mn,) Vvia.cannul a.to the reaction.mxture. The reaction 5
i xtur e s hetmuinels! SRANE SRS i omey fia it S PR d e RS PE R ced o
45C and the r estjcddnal atibddy SobrotéRronahdsomEhe reaction m xture was poured
into ice-water (800 nL)_and extracted with etk%l acet,ate,&g x 200, . The
conbi ned organi ¢ extracl® coicpl sRaenden qfihe niesentipyentianmay cusse
sol ution of soghsétis Gdsh@runfls eg3ACnatlYe ;R0 fokin Gdn aerBIR! THOGIMIBrosd] & ated.
Evaporation _of the solvent in vacuo provided 8.0 g of _c?n oi |l which 10 was
di ssol ved A elerisrote albﬁ‘eﬁﬁ_?f Systemts, aging) figm fhose eheoffaidal pals (R FHIFNF HO
in ether (100 ¢phdistinplof Piebsuffed@apiiagast aoklived Mdyde 59laRuEG0QT compragedad in
vacuo and the resulti,r;g crude hydrochl oride salt was. di ssol ved in ter
(200 nL.). The° B yrwtaBlguREwssYSEMuYRiGh diirenses: the Activegingretismis: mfoelsndr (2 x
100 i) and t hehpads lof 81d ilniibh hly Be Gélivered 35 WiRElY phise) Bilphdic, OF 1S pRsiem
hydr oxi de (50% w' v), The basi c aqueous sqQl ution was extracted 15 with ethyl
ether (3 x 100SYREmS masder dodnliverdhe sty impredient(sdr Reliyepertdng astpsalaiudes heum

sul fate angoCoReaBdry 8dntdiner, hclivifdlS) vaRed, Sdbéntaindts, dn@ thellik8, WhitklRglth@Snay
@ap noet her. The crude g_goduct was purified by chromat ography on silica gel

60 (70-230 neskymgikity Brefeired agresols may he feteraunedhy. onecskilled dertherpataavithouty v/ v)
as el uent to piRYL d@eidiGudtighe free base. The product was dissolved in ethyl
ether (50 nmL) and converted to the rmr)ohg/drochl oride 20 salt by addi ng
saturated sol uti on of Hdbether dnhgelidet bquid (60 gasepus Thaen,s dhe, crharmggentical
evaporated in : i I j 1 ']mém] of

col d et hanol aér?g&ggt ?‘H}?F\J%?geet ﬁ‘éérmté? ?‘égg@éﬁﬁg %ér%arﬁ}gﬁmﬁ cr ysitaigﬂ8 gﬁ%lo. 53
g), mp. 125- 1ag8@ ubediin mythole foz |eithar mcainlating fopsshennehatitividy éda warThlobéded] .

animal or for modulating ion channel activity in vitro, or used in the treatment of

arthythmia, diseases of the central nervous system, convulsion, epileptic spasms,
depression, anxiety, schizophrenia, Parkinson’s disease, respiratory disorders, cystic
fibrosis, asthma, cough, inflammation, arthritis, allergies, gastrointestinal disorders,

30 unnary incontinence, irritable bowel syndrome, cardiovascular diseases, cerebral or
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(f)-TRANS-[ 2- (4- MORPHCOLI NYL) - 1- ( 2- BROVOPHENETHOXY) ] CYCLOHEXANE ~ _ 2 JAN 2003
MONOHYDROCHLORLIDE (COVPOUND # 11 ) 5 (i) The starting

t raps- anunocycl ohexanol is prepared according to exanple 1. (ii) To a
chilled (0C) solution of (t)-traps-[2-(4norpholinyl)]cyclohexanol (3.0 g,
16.2 mmol ) and triethylamne (3.4 nL, 24.0 mmol) in dichloronethane (50 nli)
was added via cg@yigka@ sol ution of nethanesul fonyl 10 chl orpcgrabde2bo N, ,
20.0 mmol ) in dichloronmethane (50 nmL.). The addition was conpleted in 5
mn., the reaction mxture was stirred fog another hour at OC and then at
roomtenperature for 3 hours. The reaction m xture was Washed with water (2
x 30 nmL) and the conbi ned agueous washi ngs back extracted with

di chl or onmet hane (50 The conbi ned orggnl c |ayers were¢ dried ver sodi um

)
sul fate and coﬁ@é’ﬁi‘rp’g%@ﬁf‘cf’\‘f“&m%ﬁ“i%“ﬁj & \syRfsonse, girpke, igrgige, qphthaimic

mesylate. (iii )dxs-Eﬁkeé?Oﬂiab@i%shmmtﬁe m a’mwsl Béu@perﬁya&ua,ph@wmﬂ Yeridss hed
wi t h hexanes (3 X IOrTL) (0.6 dry dlnethylfornamde(SO

m) was added \PFREMYAIRRA| Gongentia) m@ilwtohwz m&m’e&lmp neriedipgraralysinn g, 20
mol ) in dry diyeibykd 856, deofmfuddidlsorddddihh RechBiPin REdnQA¥REhiAYatBY F Ut i on

of a gas and the t 20 reaction m xture was stlrre at roomtenperature for
3 hours. The5 mboy¢ magow ransplaptatiang héant failury, hypatensionodlzbiimersl dissase) and gther

di ety 1 or iy GGk @ Mbobdd® HASHAERR SRl HIchN 1S AfEEh A GkY Y (2

mn.) via cannula to e’ reac |on m X reaction mxture eat ed
to 85C for 2 h@na]gqsxatdnemsﬁxbm meyms:oatomcéwv&mommdnds@(ﬂﬁmpresaﬂhrwmmhe
reaction stirred over ni action i xtur 0|c wat er

t

00 ) 25 and ext r act cbeprERRe N Coribelbl 1 o ¥oRaRAR) Soreldidel il g
oYgani c extr actlmomﬁzemb@hkrmeduﬁehl \ant Tha asﬂxtwymmﬂyla:qmpmuﬂs o0 thst invemtiod
sodi um chl 0|i' de (y 00 H’E anq ed.ove{3 sodi u sul fatq Ogvag tion of the
sol vent in vacd® %‘d?/ °A?S§v81F n A PRTMACRATE y\?\%‘l’?t&q S EQY ettt ﬁs Y35t M HOl
aﬂueous 30| ut i @n physibldgical sdhEe mérumewﬁwadmpm@ﬁmhpbeﬁﬂmaifmu dﬂmmﬁer and
the pH adjusted to pH th 1. ueous cLdic
aqueous sol uti g’ﬁse\lﬂs‘“ééfi wé‘Et°é& &F‘f'ﬂ“?cé‘{"ﬁé ‘l—?f‘f?éarb fiib?f &E;‘yirﬁ‘éh
basified to Zuifd) pREYPRetd\E1AR/ iRk, B%A&é\@ﬁhﬂ@%&@a@&rﬁ&ﬂe Ifhiontd, hct‘éﬁ%
aqueous sodi um ution. The. b eous solution was extracted

r.oxi de sol C. a
AR ot hyl et nareat syt focR RORBRRL BRga e % o WBBatF et over
sodi um sul f 8 e vl 6ORR&BA i@ leflhntd) bibardilabili§ drealitd. & Ge cbbmb&ﬁldcmudﬂc free
am noet her. The crude produyc rified by chromato on silica gel
60 (?0-230 mes H)’P'\‘/\P"H‘F’g ‘g‘ﬁl‘ff‘ﬁf‘m"@”\&kj € 95 1O %@’t“’é‘t“é°‘ﬁ?séﬁf“g?‘8 BRhe (1:1,
viv) as eluent to pr OVi de cdrhsiBii ﬁ:ténﬂ&ﬁtolb@%&nln-ﬁkb&dmyqdﬁ&ionwbdpﬁﬁzﬁéd/Ed in

et hyl et her (S%iy and converted to the m)nom{drochl oride sa& .addi ng
saturat ed sol ut¥ dimbningche jcyclghexylamie rompeung ith watppcand Jireferably, hydfering

evapor ated in \ag&it) so 8 firfSd SR ThelivaeOk pRgkribly {thifle Piropdiikeedrants of
cold ethanol and addition of ether trig %red formati on of crystal s which
€

wﬁge 10 col ettt may berasded topfapuitaly thepfopnation (pf | 21 bemoggngpps golptien or

mental anal sésdgsnssdadl CoirRctantd ak@bdofnpbundsXAMPlabn-bevalehily Tindiat [vAt 4hel 5
MORPHOLI NYL) - 1- (3-( 3, 4 DlI\/ETHOXYPHENYoll_i)H 1- PROPOXY) ) CYCLOHEXANE

MONOHYDROCHL ORICEtolieifminepmponng sp g torlhgilitate Aisspluigon: or9mogeRepRsSyseBHIX anol
i's prepared acG@hg 8@ich&yEidhPtdnpbund th (mlal,uel;qs aelfvmyl g@l@m( O&f&ebﬁta&&n of

()-traps-[2-(4--~ norpholinyl)]cycl ohexanaol
triethyl am ne (dssimbly P@qmmﬁbl Rqyepusd | @mpewmt H’énéhe( Sipveatipn %Ca‘éﬁﬁdéble vi a

cannul a a setu 18%90 n
di chl or onet E%ntgy(?%ga?f?ﬁyeﬂet agéﬂfc??%érf’ r%gtq%%eﬂp fiortahe gllé}cn 1 ﬂoﬁm‘)?{he}
reaction m xt urceIDﬁHsfosthcqted m@wdeammhharhmypn,aﬂerﬂﬂmwchn ethyl rofpatn 25

tenperature for yr, s washed with water
(2 x 50 nmL) an ﬁhp&w °h°]s mngé v&’/ash%pgsm’gé%ﬁftﬁc %Ix?act ed with

di chl or onet hane (50 nl) Su'ﬂbiﬂe cphmamdcabragmmms fmythe Snjeting sdlutied dolade SOdI um

| f at d t rat ed t d de
Sodi m hyar i do HE0eng Een, SONRESE setnBrbistre i RarehbrenpERs Grmihat 3
10 mL), (0. 800,the2€ adfivhnts iitheieyetbdnoE | diyliérediamiicdeaacaie Bdid WDT A eheichte

o




2 JAN 2003. WO 99150225 PCT/ CA99/ 00280 64 via cannula a sol ution of

3-(3, 4-di net hoxyphenyl ) - 1-propanol (3.93 g, 20.0 mmol) in dry - 2 JAN 3
di-met hyl f ormam de {SO nL). Addition was foll owed by evol ution of -a gz;é ?.Q)"
the reaction mxture was stirred at roomtenperature for 90 mn. The

mesyl ate as prepared in (ii) above was dissolved in dry dinethylformam de
(SO n.) and the resulting S solution was added quickly (3 mn.) via cannul a
to the reactionym . The reaction nmixture was heated to 98¢ m n.
and then the terrper%#%sree was reduced to 45C and stirring conti nu'gc%koz%
overni ght. The reaction mxture was poureg into ice-water (800 nL) and
extracted with ethyl acetate (3 x 200 nl).” The conbi ned organi c extracts
wer e backwashed with a saturated agueous sol ution of sodium chloride (300
m.) and 10 dried over sodiumsulfate. Evaporation of the solvent in vacuo
provi ded 8.5 g buffers,heitrate ulidTers card chighimelprlan sweighi selyatlyleng @bde Mscosiijueous

sol ution (200 L L:h.e ) s HUER yer
was basified t%ﬁ@gw%ggy/?%ggﬁgﬁ&ug%ﬁ@mgogﬁ %O%Lawflggtl?acte Sél)?h

et her (2x 100 wrpifurall};énteperiioncely, or pdmvepoushyer s were dri ed over sodi um

sul fate and concentrated in vacuo. The crude product |I S was purified by
chromat ography on silica gel 60 (70-230 nesh) using a m xture of ethyl
acetate and di Phirbaeiaiidadleting1: 1, v/v) as eluent to provide the free base
whi ch was di ssolved in ether, (8Q nlL) and converted to the nohydr ochl ori de
salt by addihg a satur atﬁe‘dng‘(?%u%"ﬁ?i e pIegens AnvERYRD, Proy Bﬁt*ﬁg? g‘“%t&’&ky

preci pi tate Wagompiun@Cdeactibed iabsve! i @flvitrd ahdr #idinBMBAsATRWGAE e@bodivaédn) i6h hanol
and a | arge excess of ether was 20 added to trs%?er crystallization of the

ht | e compound Shapngls. suchas cardiec sedium phannels arg blackssh s pirg R ¥Ys i ndi cat ed in
Table 1. EXAMPLE 13 2S (51 cHRANSutelubidli®i’ membrane Klroteins in the cells of warm-
x E DROCHL

METHOXYETHYL) AM NO- 1- ( 2- NAPNTHENETHOXY) ~CYCL OHEXANE / OR1DE
( COMPOUND #13) blopgedpminaipsugh eyampeelsy Mhensritisl physiglogiaad eolepipelydegqptrol of

cycl Oh_exenel()gotlgxé]%&llzotgntm 1acr13250th@1méxﬂbr§ﬁﬁf ﬂ]eﬁiafﬁﬁ)dof fonYabfar ﬂl(i_é H?ﬂa)lc_:é?-nd t he
resulting mxture was refluxed for 30 hours. The cool ed reaction m xture

was partiti onedecBiating of negogusculap aghRewroms troysmigjog PRl EOPNEAIAQHZ8d 65
NeGH aqueous (200l 20 BHAYLr ELORH ££00uhy The agueous Tayer vas
extracted twice nore wt 1ethyl ether (2 x 100 'nL), the combi ned organic
| ayers were washed, wi t h Asserdinglyg cormpouadrdthefrareeppahie of sdilatingsthe peiivity oThe
Lo o, B AR A P g Ll DA Sl
15 of diseases or disorders caused by defective or inadequate function of the ion channels.
The compounds of the invention are found to have significant activity in modulating ion
channel activity both in vivo and in vitro.
Thus, the present invention provides for methods of treating a disease or
' ) condition in 2 warm-blooded animal suffering from or having the disease or condition,
20 and/or preventing a disease or condition from arising in a warm-blooded animal,
wherein a therapeutically effective amount of a compound of formula (I), or a
composition containing a compound of formula (I) is administered to a warm-blooded
animal in need thereof. The diseases and conditions to which the compounds,
compositions and methods of the present invention may be applied as follows:
25 arthythmia, diseases of the central nervous system, convulsion, epileptic spasms,
depression, anxiety, schizophrenia, Parkinson’s disease, respiratory disorders, cystic
fibrosis, asthma, cough, inflammation, arthritis, allergies, gastrointestinal disorders,

urinary incontinence, irritable bowel syndrome, cardiovascular diseases, cerebral or

myocardial ischemias, hypertension, long-QT syndrome, stroke, migraine, ophthalmic



5 colorless oil. (ii) To a chilled (0C) solution of (~)-traps-2-[bis(2
met hoxyet hyl ) am no] cycl ohexanol ) 4.63 g, 20.00 mml) and triet hyl-aﬁ_h DEN (B0
m., 24.00 mmol) in dichl oromethane (50 nL) was added via cannula a-sol ution
of met hanesul fonyl chloride (1.55 nL) 20.00 mmol ) in dichl oronmethane (50
m.). The 10 additional was conpleted in 5 mn., the reaction m xture was
stirred for another hour at OC and then at roomtenperature for 4 hours.
The reaction m xjdlsgxeyas washed with water (2 x 30 nL) and t heredshoviasd
aqueous washi ngs backextracted with dichl oromethane (50 ni). The conbi ned
organic layers were dried over sodiumsul fjate and concentrated in vacuo to
provide 4.87 g of the crude nesylate. 15 (1ii) To sodium hydride, 80% oil
di spersion, previously washed with hexanes (3 x 10 rrtL), .(0.60 g, 25.00
mrol ) i n anhydrous di ngthyl foram de ( n1_02J was added, via cannula a
sol ution of 2- né‘ﬁ??ﬁ‘fﬁeri’&bﬁt&the‘{"?SA“Q”P%es@ FRHBIS) MOiPioRinyYaStenia  gravis,
di met hyl f or mani yamﬁy%@mﬁmmgém, tmﬂ@xma;ys&hJeﬁmdhﬁ%ﬂdaneﬂﬁ@g&ﬁbdwamtyﬁg the
reaction mxture was stirred roomtenperature f The nesyl ate
as 20 prepared Thprisen’y mypigpie, mmm%wéﬂs,uaﬁa&fmctmlnﬁpmﬁmsnhﬁ%@ ¢50 ni)
and the resul ti fishoSolrb) OfhepRaridfl il G| epdehalthNAlzhdibier CHIAW 6 biflert N
reaction mixture. The reaction mxture was heated up to 90C in 2 hours,
t hen the temder meninlalispeder, prebalensdiat o 4OC and the reaction stirred overnight.
The reaction m xture was [ ) with
ethyl acetate (3 x 200 nﬁ?ﬂ’%ﬁ!ﬁgec@ 1‘((:)}?&1?1%:} éﬁog%teér% ?%Rg%%\ieﬁrgﬂ&
backwashed wi t hloealsnn]gestmchieahmmnsataunfbﬂc@demmmchoﬂtqludemdn@&@!@nmg_t)) and
dried over sodi um su fa Evapor at j.on sol ven i.n_vacr=o.provj ded
15 of “an"o 1% TP boRied anmel BBl biilofin iR Rt BRlod - 2ok AR R FEBHAL) anc
e vol une corrpdl)sbed phmnﬂaﬂtwﬁl cmmpdsmmtmmtalﬂdgea aﬁmphuﬁd amlfemm& apl ahesen was

extracted with di t hen ified wth
5056 <ot um HYar BEP By ot ordeveor el 36 Sokehen Sepab i YEPEPoRHians
extracted wth gfihiyl et her (2 x 100 nm.), the conbi ned - 2 JAN 2003 V\D
99/ 50225 PCT/ CA99I 00280 ani¢ la were dried over iumsul fate
and concentrated in vacr ‘B’"’FB’Q 3\5 %‘y%“gt gRYEPUen, Provideg e ey % ARG Rer .

The crude prOdlﬁlﬁ?pa‘fﬁﬁn kbt :cfnlltﬁds hﬁhﬂhﬁx&lﬁik%ﬁtaﬂfwwﬁﬁL&rmwuﬁﬁ-gEo@dM dn@Aal0e€l
60, 70-230 nes romHDH [nc. . with a ture of nethan an

S ehl or oo e e(ep B hapAl. Sich s, B i GYPES TR SpARES T JEPEk &f e
pr odECZI Waﬁlls d%@ﬁwyrlenkgynctgg%h»burﬁtmhe {ventivh) ﬁﬂﬁbl@@iﬁ:\éﬁ’éﬁfﬁ cbRaihiAg
nmonohydrochl ori de sal t, by a n 50 The sol vent was
evaporated in vEEdies sodivg ‘E'Iaﬂ’e& g@“‘éf ?ﬁhs {set 1:é"l"flec "%?prheda%wﬂl as cultured

recrystallized)gel E}XME stép oflédnfactingFRachidet, (forzexﬁn;ag)m&bﬁti%an ion channels wnh
oRPHOLNnaYL) - 1- (3, 4- D1CHL HENETHOXY). CYCLOH

( COVPOUND #14) 4 Bomppund, Jadeg. coRAltons |a“%16?5r%8’6’ﬁ s ‘é‘&“‘t&? REPRY %@P&‘B"ft ﬂf the

conpound i S anadcagiRHe thekhhiits by MRdmpduddl gure 1. (i) , (1R 2R1/11
S.2SZ_2-~[4-Nort~holinyl Zcvcl ohexanol : A m xture of cycl ohexene oxi de
( 6.5 nL, Z2%ol, 98%  alfd Abe pﬂ’?’t?Pij‘Hlé’n'( the sompounds Jeggriped pboye are provigigd fr)  was

| uxed for 3. t&ahng Meriyai@hl P8 s& Rerbih,) "te@Snpo@ 9t relRE 10RE] therapy Gor
mxture whi ch was then further refluxed for 1.5 h. in order to co;gl ete

the reaction. TREVEWH & feride preymtign of axrhythiias ooenaiing a adeart Watds sus n 40%
NaCH aqueous sOllrhAfim{al Q& effedtive afhostt %rmmfomsﬁ oﬁtEQQremnb inveliien BAYENYS

| ayer was separated fromthe organic |ayer and extracted twice nore with
di et hyl et her (tgeakaqwmn)nawqq@qgm mal such as a human. Methods of administering

25 effective amounts of antiarthythmic agents are well known in the art and include the

administration of an oral or parenteral dosage form. Such dosage forms include, but are
not limited to, parenteral dosage form. Such dosage forms include, but are not limited
to, parenteral solutions, tablets, capsules, sustained release implants, and transdermal
delivery systems. Generally, oral or intravenous administration is preferred. The

30 dosage amount and frequency are sclected to create an effective level of the agent



organi c extracts were dried over sodiumsulfate and the sol vent was
evaporated in 25 vacuo. Vacuumdistillation yielded 342.3 g (92.4% of the
ti.tl e conpound. (ii) To a chilled (0C) solution of - 2 JAN 2003
(1R 2R)/ (1S, 25~2- (4nor phol i nyl kycl ohexanol (40.7G g, 0.22 nol) and
triethylamne (36.60 nL, 0.26 nol) in dichloronethane (400 nL) was added
dropwi se a solution of nethanesul fonyl chloride (20.53 nL, 0.2b not) in

di chl or onet hane (50 TLZ. The reaction mxture was 30 sti rredﬂﬁ( 85%01‘0% 45
nin. and then atY@B6M* enperature for 3 hours. The reaction FAPERs
then washed with water (2 x 100 rnL); the,conbi ned washi ngs were back , -
2 JAN 2003 WD 99/ 50225 PCT/ CA99/ OOZ80 67 tracted with dichl oronet hane
(100 nL). The conbined organic extracts were dried over sodiumsulfate and
t he sol vent was evaporated in vacuo to yield the crude nesylate suitable
for the next stwithoni bdun6il effegts. f Ittwillrgenerpliyr rahgectiom andosggei af)from about 0.1 to

3. 4-Di chl or ophenet al Ql : Tpo a .solution ifhium 5 al um num hydri de
(7.79 g, 195 r’r‘rﬁ?f")“h%h %@@ﬂryoﬁ%d lé’?l??'yhc’]gtaﬁ%lftq{l4g’5{dr:ﬂ gV\‘/‘élhsemaa e IHs f‘)(glwl y as
a powder, Vi a aoraliy dréhtavenopsiy for tnthan®ythmit, effeeti chl or ophenyl acetic acid
(27.20 g, 130 nmmol ). When.the addition was coppl eted, . the, reaction mxture
was refluxed for 12 hourddmipiationgficpyposifions a{]@ﬁeﬁéﬂi Byertionmay ke cagifd: i on

of saturat edssaghi WMtsmbiRalibf wAHURO bdmifiRiration UT oieP aghnls) Rddexifsikl it nkg be
i nsoluble was then filtered off and the filtrate 10 was concentrated in

vacuo to yi el d dE5redgo gdmmiseen spicid gjasanisty B, 25 crlpyonroifNatampeuRrh iibits. 2
mol , 80% di spergidiladiRit Where slchARAVE ASndt bEULGEE Fhe/Glxofid Hﬁ% Qﬂth%&ﬁé%er
(200 nmL) was added a solution of 3,4-di'chl orophenethyl alcohol (38.87 g,
2 mol) in anrapipidagivity 1f|th admipistersd c@mpeundyvithouh agverse Gutertgrynce Tyith the
‘résul ting m xt haivad faQr. &hgq?{ at L &0k 0h t
argon 15 at rms%hgr.e. _v§ ‘h‘{ggrresyalnate frnlﬁg'l1a€aiaﬁﬂlh§:8rguegggfaﬁélfgﬁgog{aﬁl
di met hyl et A@r thd Gdvention may bedeeadnumistered ywitho epibephrek bx orfler (¢ vijcludedlocle
resulting reactjom g xture was readily refluxed for 16 hours. To the cool ed
reaction mxture was added water (200 nlL) and the organic sol vent was
evaporated i n vacuo. Thelnraderlto iassgssavhetivrus compenniddias 2Glesiced phamiadaelpgidall ut ed
with water (200, 7. j - 3 . i 9 ueous
sol ution. The acr ?ycvagﬁﬂéegkg?gﬁé‘%\%?o@gdslyg‘% erg?égoegg\?m%%%’mfsém%&%{; & f 500
m.) to el i m natempidyewilliiepand toedhe3physidiogiadl oesppie € tniteydst. aTlgopublishef Uiterdtene
basi fication.of the ueous re Wih SM NaCH gquegus, . S0 [ 5.7
fol | oned by%extcr0 e on %#ﬁr‘%}?%o&fflwe}ent"ﬁg}e %‘% oV Oggd) ogﬂneal ?‘reh%é&ti%irl?%ng’ 32@ npound
cont am nat ed withdse piveol2 May beramployrg withdhd mresent(dompoundh endsompesitionsf t he
organi c extract at pH 5. vapor i uo hevdnfisl Sue ﬁﬁﬁ- en
refluxed in a mxture ofg°é}é%%“§?’?’5/%’6‘§ér°g?’rwﬂ?@@ ?/n,tmtzbrgveﬁﬁ?ﬁl n th e Eﬁ;’gsence
of sodi um hydr iseges(of.fa tests Dayl berodriduéted. [h tho irs of theer ©ets, 4 conippdndbi/thed t he
el g, TS R OR s E EP ANE S ek e (300
agreous sol @01 avery(B minnteady o ptracbattitapideSthetized td G klffictsaofube vempmindonron
f

| owed by extraction wi.th 2 N 3 WO 99/ 25 PCTI ol (3 1280 68
di ethyl ether (RS9 PRSPt %E‘Feg"é‘ﬁi/i‘&" %‘2‘??%?6?"%%"5 %"gﬁ?&%ﬂf’rla S {}‘é{‘&‘?%
to~yi el d the pufier each dezel hirefeasidgdostsBe g widil he Wniimal\éiss. t TH2tawsa iof déatloied
between 1 M HCI, ,aguepus sol ytion (300 nl) and di.chl gf.onet hane (300 niL). The
aci di ¢ aqueous ‘gﬂgﬁf‘Pﬁﬁ’Ws&&ﬁ?é%T‘éﬂm?\/% 5§H%Pféglw ﬁﬂ's SSEETE BBURMRE (2 x
300 nlL). The caighbnainer GRNéotnpodydisSmEduldting the haiditp \VElsoditsli ¢hatuseld hrdlle, t he
sol vent was_evaporated in v(%géjﬂg %noi l?h,e r,eg?i[r?u_e Wassa resgr stalljized froma
m xture of h&?né’mﬂ:;%g?ﬂ%; iclr,a @g‘%%;k atwaawuéfigﬂegh ’.“31!@ E;Pﬂ@st itle
conmpound, navi 4y A& M otkaddArd iHSreasi Gl S WViden il
(1 R2R/( 1S 53)_5%5-(3- KETO%(RRO_]lD'I NI\I(IE) -1-( 1- md;QWHENETH%XY) CYCLOH$XANE
MONOHYDROCHL ORI Hofastiumconpiblorkade ggsulisin Q7 h imerygl proymeginmsd e GA:5 fol | ows t he
dotai | below (1) N Bonz rTert s Bublte Qbbb cofbou s b iiRE 0 *Coc)
sol uti on of (R)pe(\teb@bips} ranestlietl zadotats( ROWlicly theQBfy veaRi¢legis 'rﬂtﬁbieytctbmi electrical

addod r opui e LG MAry sltitlfio Jtib pdeokuto A IR bl eSS

mol’) in dichloromethane (80 nlL). After the addition was conpleted within
45 mn) the reaction mxture (a yellow suspension) was allowed to warm up
to roomtenperature and was stirred under argon at roomtenperature
overnight. The reaction m xture was then quenched with 1 M HClI aqueous
solution (350 nL) and the organic |ayer was collected. The acidi c aqueous
| ayer was 25 extracted with dichloronmethane (2 x 150 nlL) and the conbi ned
organic layers were dried over sodiumsulfate. Evaporation in vacuo of the

N NN - Y N o r

=




30 (ii) N-Benzyl oxycarbonyl-3-pyrrolidinone: To a chilled (-60C) solution
of oxalyl chloride (23 rrrL, 98% 258.6 nmmol) in dichloronmethane (400 nl)

- 2 JAN 2003 WD 99150225 PCT/ CA99/ 00280 69 was added dropwi se a sel &it JAhh 2083
anhydrous di net hyl sulfoxide (36.7 nL, 517.3 mmol) in dichloromethane (20
m.) at such a rate to keep the tenperature bel ow -40C. The reaction m xture
was then stirred at -60C for 15 mn. Then a solution of

Nbenzyl oxycar boRyd geBpRyr rol i di nol (58.22 g, step i, no nore pdPdEssdHchsd
mmol) in 5 dichloromethane (80 nL) was added dropw se, keeping the reaction
m xture tenperature bel ow -50C. The reactign m xture was then stirred at
-60C for 30 mn before adding triethylamne (158.3 nL, 99% 1.125 nol). The
resulting mxture was allowed to warmup to roomtenperature and then

washed with water (600 . 1 M HC ueoys soluytio 58Q: ) .and wat er
(a00 ) The- oo abs o lieud bR foagmusion Shintsabaids B amction of
concentrat ed i Nextraétolel end RaRu2AERIIGHEG, 18AREHo bffocts\ WAl efdtridMTefratidringds
punped under high vacuumwi th stirri nq at, roomtenperature for 25 mn. to
gi ve 52.08 g (5T695eveEl bX AeBBlot PR Ped)itehaucy I additiop sifects pr blood grseind
sui tabl e for the,nexd adilRPECGLROEorddaY th Hid B&T soBiMbd dhinhRf bi8kers(drbduke the
7- Benzvl oxycar bonvl - 1. 4-di oxa- 7-azas—~iro[ 4. 4~nonane: 15 A m xture of
N- benzyl oxycar b Ichages expenteddfrens the firsl tesyg Iy additianp sqdium gepnnelrbdockeralse24. 9
mol ) and et hyl enenadbiv&Rbias for Bdetidh of Rostos k1 . 180 L)
with a catal yt irgﬂatrm{tm%ﬂolfi%-otgll ﬁ%negg%ﬁsg géﬁ”ﬁﬁ%ﬁy@?’%g&??ﬁi&g& 5.4
mrol ) was ref | wherhel hlogkade an reeaBtdabXk ingprasing refmctbrmess Bndh wideging Tdighe €8Tt i on
m xture was thep, di i+ h nmore toluene (250 nL) and washed with
turated sodi Jﬁ%cgjia%ﬁﬁ’gr?gﬁé 20 aqueous solution (150 nlL) and saturated
di um chl ori de aqueous Aobthixdi Gt (i2volved Séxpnding isbitedc oatbhemed Q) Um@essingayer s
wer e back-extracted with tol uene 0 . The conbjned organic |layers
were dried g@ercogcoe V%Mﬁnssﬁﬁg?népoélﬁ (J:‘%’r’ltgle&r?%rr‘gfsége?’ %C%f:ageo c?'baqféoé\/‘éellofé?% g of
dark oil. The cmi@EGuretkiatiedinsheiiscisted et ih thegidsainebf (Bfiflg tdnkent@tichsiofnni ng

it through a bed of act(iav tqd car bo rized t resultfin
IﬂWa

n (.80 decol o e
sol ut on’ 28 it Sk et RRYRE 09 Pr i PEEE B RS 2b 86 Ui
t ol uege (CSiOO Hj.Ad#iﬁHﬂdly‘,islefccmaﬁt@, ‘ﬁa&n@?m?ﬁil“cgtygdf ;?iouaﬁéuo%?amdmfm cdlh @& i cal
punped under hi vacuu or .1 hour to yi . 63. (6. 8% pver eoretica
Plardy of the CHmARE e ShdbaHPutedifaro orautiu: Sutdh ettt “any
further purildi dathiomst afeiexpected 4o bl efficrecibutinals-ddcodphydologiodRmdied M xt ure of
7-,, 30 benzyl oxycarbony| -1, 4-di oxa-7-azaspi ro[.4..4] ngnane. (34.79 g, step
iii, no nore than - 2 ‘g/&?\‘f“fdﬁ%’s\@’@gfqu%@?aﬁ "éfk@‘@‘/' %%gogﬁc‘ﬁ&“’?gmml )
and | O% Pd- C ( lagaifist@e arhytBinkud icddHY cBloharpaterh webhaGARO hiysza@rktic&Ora3sIt)is i N a
Parr shaker apparatgs at room tenperature for, 1. 5h hour .. Th Cata]lg\/st was
filtered of f, tTRCES HRR e HGLNIFRE SE PRI XY 23R G¢ ¢ AU
punped under hidgkeswahidhhavd minird4) effedis ort eithyd thé BCGDbIGGE @esdihre bhBeattirktt @ndeppound
(yield 99. 3;{%. n%rr&:t\{) ~R 2R)/j| S.28|-2-f 1.4-Di oxa-7-azaspiro[4.4]' non-7
gjecvcl ohexdanol™ ﬁ?@?ﬂtl??lé of 1, 4-dioxa-7-azaspiro[4.4] nonane (23.54 g,

p iv, no nore than | 8% wite)foregying GEXRE Peririnet udid ra tiddue. IR%rde21® Mol )
and water (7.8 rrl_ s heated at 80C torftfi‘i‘hoﬂgﬁh The]reac,tl on nmixture was
then partiti onéGSBetiiba Fompond I8 nahharing: efactchieiuars falys Beaifi 3o te¥S¥R) and
di et hyl ether (futthe?Z@xpekiments R pefoledl i6 @gﬂﬁﬂ;@id:aﬁéé?rln%r%hfs%t;ﬁ&imw ce

co

nore with diethyl ether (2 x 120 nL). The conbi ned organjc extracts were
dried over sodiSofiP@shinpeleand patassimg ehanpe] blagking achiop ipviverifelogs & QEEOWESS t hen
punped undens hitgedBiCéirtets 3h 1ROECE,[ RhtribulBOsHicak# 86ndbttionVelddint ki re§ioRes t he
excess of cycl ohexene oxide) to yield 32.79 g of the crude title conpound
(Yield 79.3% . ‘aelstical stinpgdatonc Anjapgsthetizsddog issubipdad to an ppen chespppeadure tes 2
S)-2-( 1, 4- di 0%3pdka AR taAkbuitl BRG] A%h@%;@esmgh i& fefnc¥éd Bom lehelHO!
step v) and triethylamne (15.86 g, 156 rnnol) 1 n dichloronmethane (240 nlL)
was added dr opwirseerding/stiamudation lgeitade istsewn pefe thergicagiabguria@adf thedéf) ventiete.
reaction m Xt une.: - ST . . ] n | r rature
for 3 hours,  TiERickhdy S fhuble diyafoh BlsocoR Porbliitn Heict P RbS e

wat er - sat ur 0 epradiwmabwelhabh mspne vegsreoudectmhlugtinointiod cdn bes hssessdR0Thik) . The
washi ng | ayer was col |l ected and was back-extracted with dichl or onet hane
(120 m). The conbi ned organic extracts were dried over sodiumsulfate) the
sol vent was evaporated in vacuo and the residue was punped under high
vacuum for 4 hours to yield the crude nmesylate suitable for the next step

w t hout any 25 further purification. (vii) To sodium hydride (4.32 g, 144
nmol ) suspended in anhydrous ethyl ene glycol dinmethyl ether (80 nlL) was
added a sol ution of |-naphthenethanol (25.3l g, 144 rnnol) in anhydrous

et hyl ene glycol dinmethyl ether (80 nL). The resulting m xture was then

Ly




2 JAN 2003 WD 991 50225 PCTI CA99/00280 71 (viii) ~1R 2R)/ (15,2

~2-[ 1. 4-di oxa-7-azaspiroL4.4 non-7-yl]-~1 napht henet hoxyl cvcl ohexane:
solution of nesylate (vi) in anhydrous ethylene glycol dinmethyl eth @,&2@03
m.) was added quickly to the al koxide (vii) and the resulting m xtur
readily heated to reflux under argon for 66 hours. The cooled reaction 5
nmxture was quenched with water (200 nmL) and the organic solvent was
evaporated in vacuo. The renai ni ng aqueous solution was diluted with water
(500 nL) and aciVMPPY#®S5wi th 10% HC aqueous sol ution to pH 0.PET/CARAY03RY di
aqueous | ayer was extracted with diethyl ether (2 x 500 nL) in order to
extract unreacted 1-naphthenethanol. The pgB of the aqueous sol ution was
adjusted to pH 4.8 with SM NaOH aqueous solution and then 10 extracted with
di et hyl ether (600 nmL). The aqueous solution was further basified to pH 5.7
and extracted Wnkdimatidat éiple@ Wit mt&QRmEht - of ThE EEGTRIIWsOSHR! Rsdhe whe@Beat ed
at pH 6.5 and 12.1. Analysis by gas chromat ography of the different ether
extracts showedsodhuR apl/eyaphtessiumy 3&@% blgckalg ofcws. FAsiithe Brsh teshint Zthed t he
title conmpound Womls%aﬁras%ﬁ&%f lﬁéreégiﬂg]b%hr} d6QR!t al JQ@QSM Nmy?m&w
inmpurities. The organic extracts at 7 an wer e conbi ned
and dried over @mw@mtmﬂafcameounﬁmﬂycﬂosemrdmcmamtse@emdvacuo and the
resi due was punped under to.y 75%
yi el d) of thg title corrpgﬁun H%%‘o‘latgg L\Q&m% ﬁ]emr%gﬂ?(i ;%d lle\gé ﬁ%"gﬁ%’%ﬁeﬁg‘ %lurt her
purification. (stm)ula(tmﬂa@ﬁllsela&eiﬁdnemtam helbdxp}ermedtﬁqﬁrzwwabpms((&;ﬂ@ anubis).

na~ht henet hoxv) ¢l ohexane nohYdr ochl d oI ut.i on_of. /(1
S, 2S5)-2[1, 4-di o@a‘ﬂ'?pr %rgtmlnr‘op’f?ogfﬁ(s)sﬁr 2 Q,]A in% nap?"lfofq%snaerf ﬁ%l%? lach? exane
(('53 73 g, 36.0 mmlesthaizaqabaho)m il hdcﬁMnH@Isnmqlaennglemldems plﬂce(dﬁﬁtontha riight
2<but anone (200 mF_} uxed for 12 ho tThe Et anpne ,was I&)}r‘/a‘}%or at ed
in vacuo and t h&"FElE KBS Ei' 011§’°§’8‘f]13flfoaﬁ B°8i‘ﬁahf 645 248 Swat er .
TEe aque(ﬁuzI lsﬁ: dtiséribed \ﬁb@eﬁ)(!tﬁ&ﬁaﬁ&abcmcalhstﬁ’:ﬁxmioetrfwgnsetm?lrco{r@om:dZﬁOeam}e and
then wit i chlorq ane 00 The e i chl or grnet hane
extracts were d?98Y® d’\?‘é"F”%dﬁ Sﬂﬂ’l“g’ui"% é’°’£ﬁﬂ“’grfga”§‘8‘|g fadGy hév‘aﬁlﬁ’i’%"tslé?d in
vacuo. The resi#ual pedtiaVaso re7ARWHRNeLatdnypodhid Rided théladtioh P6wial, B Action
resul ting stlck%egrod ct was VI‘%}%& sly stin:ed overnight in diethyl ether
(500 nL.) with ABPREEILE 5 “trigger crystallization of the
reacti on product. The regulbhdiitg ednfiqlin dorivadios Mithasd Miligaiiéh &OpreRhlidnzerd i n a
smal | anmpunt. _of _di chl or opet hane I(]--10 m 2 SAN 2003 WD 99| 50225

PCT/ CA99/ 0021§0 tl;g sensation of pain, the following test may be performed To determine the effects of
a compound of the present invention on an animal's response to a sharp pain sensation,
the effects of a slight prick from a 7.5 g weighted syringe fitted with a 23G needle as
applied to the shaved back of a guinea pig (Cavia porcellus) is assessed following
subcutaneous administration of sufficient (50 pl, 10 mg/ml) solution in saline to raise a

{ ) 20 visible bleb on the skin. Each test was done on the central area of the bleb and also on
its periphery to check for diffusion of the test solution from the point of administration.
If the test animal produces a flinch in response to the stimulus, this demonstrates the
absence of blockade of pain sensation. Testing was carried out at intervals for up to 4
hours post administration. The sites of bleb formation were examined after 24 hours

25 and showed no skin abnormalities consequent to local administration of test substances

or of saline, the vehicle used for preparation of the test solutions.

Other Compositions
The present invention also provides kits that contain a pharmaceutical

composition which includes one or more compounds of the above formmlae. The kit



i

addition of a large quantity of diethyl ether (~-400 nL) triggered
recrystallization. The solid was collected, dried under high vacu§m for
hours to yield 9.3 g (76%yield) of the title conpound, having thé JAN
el emental analysis indicated in Table I. 5 EXAMPLE 16 ( 1 R2R)/( 1

S, 2S) - 2-( 1- ACETYLPI PERAZI NYL) - 1- ( 2- NAPHTH6NETHOXY) CYCL OHEXANE
MONOHYDROCHLORI DE ( COVPOUND # | 6) 10 Conpound #16 was prepared according
to a procedure ghi as the one depicted in Figure 1 and f, ailed
in Exanpl e 14. ?’P;;b’%%s OR) [ (1S. 2S) - 2-i ( 1- Acet ~pi per azi n~~ | Sty 81 | 2
m xture of 1-acetylpiperazine (~ g, 39 mpl) and cycl ohexene oxide (3.95
m., 39 15 mmol) in water ( I .2 nL) was refluxed for 16 hours. The cool ed
reaction m xture was partitioned between 40% NaCOH aqueous. sol ution (20 m)
and diethyl ether (2 x 20 rtlL). The caonbined organic |ayers were dried
over sodi um suldjsgircludpginptrstions|ferehg vsgeé “‘@\PQW%ﬁug%PI FMRPStIGD ferangdulting 7. 63 g
of the title comaupsly alioMthidels 165 il teatnfAPo drftlyfini{ bs Jor TR Arofitibh 8¢ ( 0C)
solution of (1R 2R)/(1S,2S)-2-(1 20 acetyl pi perazinyl)-1-cycl ohexanol (3.65
g, 16.2 mol) &vdl anplgesidandionpnesthesiy, andrfor the athenmtilitiesi discivisediersin nirefershly. (50
m.) was added ¢r | J: . I Sll‘? ( 3 , 20
rnnol) in di ch?o&%ﬁ%%ﬁgﬂ@é%g%ﬁﬁﬁogimﬁeggﬂt&?%n&ﬁ?gét)slﬁg}‘\?\/%ls st %creggcag} 0oC

f or one hour5 acompdsgional Foyveaample, sueh m wt dase amdyi enan ooy saffigicet fofHbe

reaction mxture was then.washed wi.th water..(2 x.5 and it he copbi ned
washi ngs 25 mpéepﬁrgﬁ%-‘g%flf'\é%vg"guwr?#}% c&ﬁ’c')]r] é?rﬁ‘flﬁe gteontb% Ogﬂ‘{.imﬁl%’ &hbi ned
organi c | ayer s twenre thiti edchpowrels wideh wra Hehitf aniiéor aaivd sénkidves alay eretjuive Special

evaporated in vagua t%}d?li ?I d fge (‘Frude sxl i\te sui t.abl e fﬁ)r t he next step
Nt hout any fuPPSYESIE#dr fermpiatiop. For PYampie, Packagne IReaRe LY e §ioMUA (Ur i de
(9.8 g, 24 mMmoOliightp afd/ér0staley fiods bathctvinith datiannal, fnd/of fdmuldtdd with saitdbtelr ous
di net hyl f or pam de, éSO m,). was 30 added a sol ution of 2-naphth, enethanol in
anhydrous dfhetPRIPELTREAVEUS- (50 nl). The resulting mxture was stirred at
E_oo)m Eigpgr a';l(,ll:‘l- g f2 or2 32'[E'brfollowingexanx_iyl‘éklla;?eﬂﬁ}%(rézl’il);ﬁﬁbﬁGﬁﬁﬁ?‘tBGE%LGA@l%thBO 73
iv : : - (1: Acet ~pi perazi nyl) - 1- ( 2napht henget hoxylLcycl ohexane
nonohvdr oc Wor e :°i$f' a‘f?ésﬁl‘g{%egxﬁnf’és’i délﬂﬁeif‘t‘?t?ﬁ‘i‘e’isﬁs%ﬁ' %Irsﬁi%%"gymate"“

di met hyl f or mamiw@e: §hfindtlfromaseligded dintekdial supply MBusad, kx| ARiriah XChémeeal i 11)
and the resulting m xture was _heated to_ 80C for 16 hours. The cogl ed
reaction mi xt ufe@MBaRyMiIpEYkesgWihend Ve ofdlndard Emss apd purin o Raharr 2rd syl ¢ h
ethyl acetai® efheX cdddrefefiltd dietyEetGEHTTH. NRGrOIRGIsC iKY réfers So WikiResDBGE™ Washed

with brine (200 %} and _the solvent was evaporated in vacuo. The residual
oi | was taken ICH #rs REFCRROBRRIY YV TS R OEe e YRS 4R BHES ¥ MEEPbN was
acidified to pkitids whibd ofMwike indici@ous sol ution. The aci di ¢ aqueous sol ution

was extracted with diethyl ether (3 x 40 nL) in order to extract

3
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~ 20 EXAMPLES
9,
EXAMPLE 1
(1)-TRANS-[2-(4-MORPHOLINYL)- 1-(2-NAPHTHENETHOXY)]JCYCLOHEXANE
MONOHYDROCHLORIDE
25 (CoMPOUND #1)
() Morpholine (5 mL, 57 mmol), cyclohexene oxide (5.8 mL, 57
mmol) and water (3 mL) were refluxed for 1.5h. GC analysis showed the reaction to be
complete. The cooled mixture was partitioned between saturated NaOH solution (50
mL) and ether (75 mL). The aqueous layer was backwashed with ether (30 mL) and the
30 combined ether layers were dried over sodium sulfate. The ether was removed in vacuo

to leave a yellow oil (9.83 g). The crude product, (%)-trans-[2-(4-



10 the unreacted 2-napht henethanol. The pH of the aqueous |ayer \Was
adjusted to pH O wi th 50% NaOH aqueous solution and extracted wt %31@&52%'
ether. (3 x 40 nL). The conbi ned organic extracts were dried ovef | 3
sul fate and the solvent was evaporated in vacuo to yield the crude free
am noether. Purification by colum chromatography of silica gel using a
mxture of ethyl acetate-dichloronethane (I :1, v/v) 1 S as eluent provided
the pure free base. Conversion to the hydrochloride salt was acconplished
with ethereal HWOEM2Hwed by recrystallization in a m xturePgF/CA99/00280

et hanol di et hyl ether provided the title conmpound, having the el emental

anal ysis indicated in Table 1. i 20 EXAMPHE 17 ( | R 2R~( 1

S, 2S) - 2- (3- KETOPYRROLI Dn~r YL) - 1- ( 2, 6 D1 CHL OROPHENETHOXY) CYCL CHEXANE
MONOHYDROCHLORI DE ( COVMPOUND # 17) 25 Conpound #17 was prepared in 10 steps

according to thﬂo@nameg]fpaomﬁm |v¢ih3q)uhﬂecﬁ5ﬁmuﬁm1cﬁsnll§ﬁ&p§)}(l7)5 80EC @V JulMas
identical to those in | e éalg; a chilled (0C solution of ( 1

R2R/( 1S ZS}VaQU‘('“)iOﬂ‘-VﬁﬁﬁliﬂJ‘HH‘fé o‘f‘&dlﬂzrf’o/h 7-yl ) cycl ohexanol (27.77 g,
120 mmol ) and triethyl angye (g2 nd. &,,ﬁgd% (ml) sban&H chgior (wﬁhm 18-(4-240

nm) was added met hanesul fonyl chloride ( e reaction
m xture was st |m¢rebplravl)19@l¢lwam5(6rﬂsa32élrm|m@lhew @Pthb"@@me (68 ﬂl!u JAmpabd WO

vas veished it re v o (g, (DGR Phe hicrlia a3 ook e Bl €
back- extract ed chidaride (8. Whrhbrddmemnéihmali¢hlorg@ethane (S0Mnk). cCthelailditieh wasremipleted
extracts ver s SpiBhR e SN TAH (04 sAFt BRGNS UBRY AT, T
{&ag uum for 4 hawngergniedor 4 lmums €The rnlusztoeqsmtb(ane (mnmn)e wWas 6+aEhed tvhithrvogpdre(R ext S0y |

al’cohol : a suspepsion.of |ifhiumal um num ride 3..S. 365,75 l)
anhydr ous di et H %%hte’f"' cfg'b’ﬁe‘?rf?“e\%s wakhines %géeqraﬁ%éﬁ"éﬁ‘ %’ &°F18ﬁ'a?%m|

2, 6- di chl or apheny). aihetcbmbined ergdrbdlagers R4:3.dfiod 6VED sddiunt Re fatesid| cohdegtratedmt | on
m xture was refl uxed ford é@ h@g@f agdg t&len uenc ed by sl ow 10 addition of
a sodi um sul f at'@ 4P AFXIE A RUELGL B PLYF SR PEYA'S. The resulting slurry
Washstj i rreﬂ 1(‘1 or ﬁ lhourﬁ @ind tTeesadiiim }iyaﬁed,SOP/heﬂ Hﬁﬁ@élb&bblﬁvi\dﬁfy rzaﬂﬁﬁudldhy
washed wit i et er 0 . The.c ther, fi es were
dried over sodﬁl?ﬁ%é’ﬁﬁ 5t ‘ﬁﬁhﬁ%‘ggsgﬁ/mg 8 é ‘Eﬂ‘aﬁ"}?e\ﬁéﬂg‘ t%Syi el d
38. I6 g (85% yi eldded eia tdchre:utai tl ﬁ)ltﬁibﬂpﬁﬂﬂduapﬁtmﬂeth)mJO(GS&)Cb wo hnmﬁldsn dﬁd(lri}/44h |
nmo 4. 32 % i sper S5 an ous y I met hy
other (80 ni} Ve BHRERRRE S, lbn ASorat GRGh R Hat RYTUE SR 157 65
g, 1|44 mol ) i I’l'cﬁ.fihryd'i' bl 3 \ﬁsgsﬁhemet @bi)‘lCﬁinpd'blﬁiﬁi; I"tytltcgai fegel ( me%ésy]afEhS
resulting mxture tirred at roo era ure 0 atrm ere
for 4 hours. (iPH® ]'.“ E’)?kW"lwg d2§5’]v eaéélgﬁ'l)%ﬁgﬂwéff B7- ~L
1- g 2I 5 20 fj' Ch:segxﬁ&hedﬁetab@éﬂ\éwadbghﬁxﬁﬂﬁula-Eb&}&ﬂﬁﬁwaif&ll(cl(ohbl)nel n’I’]&H"Ihéljif(lfoﬁuz

et hyl ene glycol | et her s adde iC e al koxi de
mxture (viii) "SRE" W%%feé‘:?ﬁlt‘i f“ﬁ& W%‘% tgﬂme’fag’é"df% ?jé‘%lf‘éjgedﬂFdFs"éB’ghour s.
?{;a cool ed R@aGkileN seTutidnliva pYéed ﬁWE@Qa&NIQOUﬁL?ind(eQQ&tdﬂWxﬂﬂﬂ@l hdegure3gani c

| vent was evapor ated in vacuo, e
00 mL). The combined organic extracts were backwashed with a saturated aqueous

solution of sodium chloride (500 mL) and dried over sodinum sulfate. Evaporation of
the solvent in vacuo provided 13.4 g of an amber 0il which was dissolved in water (150
mL) and the pH of the solution was adjusted to pH 2 with aqueous IM HCI. The acidic
25 aqueous solution was extracted with ethyl ether (2 x 100 mL) and then basified to pH 10
with 50% sodium hydroxide aqueous solution. The basic aqueous solution was
extracted with ethyl ether (2 x 100 mL), the combined organic layers were dried over
sodium sulfate and concentrated in vacuo to leave 7.16 g of the crude free aminoether.
The crude product was purified by chromatography on silica gel 60 (70-230 mesh) with
30 amixture of ethyl acetate-chloroform (1:1, v/v) as eluent to yield 4.37 g of the pure free



resi dual aqueous solution was diluted with nore water to a vol um,eg)f ﬁ\%{m
m., acidified 25 to pH 0.5 with bM HCO aqueous sol ution and ext e'é ﬂ
di.ethyl ether (2 x 600 nL). The pH of the aqueous |ayer was adjusted to pH
5.9 and then the aqueous solution was extracted with diethyl ether (700
mL). The organic extract was dried over sodiumsulfate and the sol vent was
evaporated in vacuo to yield 34.0 g of the Title conpound (70% vyield). -
2 JAN 2003 WD 9]} §bkeis PCTI CA9910D280 75 (x) (1R 2R) ~I S~2S~; pc1ica99nozse
2~3- Ketopyrrolidinvll-1-12,6 dichl orophenet hoxy, )i cycl ohexane
monoh~drochloride: A mxture of ( 1 RZR 44 1 S, 25)-2

[ 1, 4- di oxa- 7-azaspi ro[ 4. 4)non-7-yl) - 1- (2, 6-di chl or ophenet hoxy) cycl ohexane
(15.8S g) 38.9 mmol, step ix) and 6M HCO aqueous solution-(100 L) in

2- but anone (400 niL was refl ux or .16 hou The ool.ed reactio
m xture was(dl I‘Ef‘c‘%zj ey rodust gyas ‘fﬁﬁlvﬁ‘i)' ?eﬂlé " §3% B candofopx e H’c

evapor ated in v@aeahydrédMoride gAMb yCadliy edturdRs sdmrohheﬂcdid atfiye dthet B0 n’ﬂ@t an (400
m.), extracted with di et‘éyﬁlb et her g)ﬁg%‘ﬂ’& and with_di chl oronet hane (2 x
% S

600 ). The cofthFHedOH; PR Yet evapprpied dy jvagrootng the desidit

sul fate and thedl&@ivwmthé’\ﬁﬁmﬁt\iﬁﬂﬂﬁﬁ{t%ﬂwh& &ﬁ;queohdi\za@%a@awh@mﬂ@aﬂ on 10
wi th toluene provided the title conpound whi further dried under high

vacuum for 18 ngthyl etheetriggatedorystadligatien. sHletGTMés W?SQQ&PM‘ toetffasd 383 igt@1%t i ng
in diethyl eth I
mxture of ot hahgl GReibpbapgmbShE B8 160 G AGRAN lsiciillcl o,

yi el d), having Tdde kel enental analysis indicated in Table 1. 15 EXAMPLE 18 (

1 R2R)/( 1 S,2S)-2-] 1,4-D10XA-7-AZASpl RO 4. 4] NON-7-YL]- | -( 1
PHTHENETHO7CY) CYCLOHEXANE MONOHYDROCHLORLDE 20 (COVPQJND #18) ft (1
2R/ ( 1 S,2S5)-2-[ 1,4-D oxa-7-azas@EXAYRLEARnon-7-yl ] - 1-

napht henet h yxycl o] hﬁg}‘iﬁﬁéﬁqﬂ ;Eé, p (viii))
i n diethyl her (8{}?@% V\,z(gim'?vr[ea 33%\41“) h et'ﬂil rea k& S())(?{q/gnt was
evapor at ed |n 25 vacuo and the resiMooHvagotHARRIDEUD W t h di et hyl et her,

triturating gave a solid, which was c 34 nd precipitated froma
m xt ure of dichl oronet hane-di et hyl (%lé)lr“g@”% 2ZI d 0.85 g of the title

conmpound, havi ng the el efilent dhe ataatingsr@rsiandriocgdahexannl ibgiyéparetl. according to
example 1.

15 (i) To a chilled (0°C) solution of (¥)-trans-[2-(4-
morpholinyl))Jcyclohexanol (6.0 g, 32 mmol) and triethylamine (6.8 mL, 48 mmol) in
dichloromethane (100 mL) was added via cannula a solution of methanesulfonyl
chloride (3.10 mL, 40 mmeol) in dichloromethane (50 mL). The addition was completed
in 10 min., the reaction mixture was stirred for another hour at 0°C and then at room

20 temperature for 4 hours. The dichloromethane mixture was washed with water (2 x 50
mL) and the combined aqueous washings back extracted with dichloromethane (50
mL). The combined organic layers were dried over sodium sulfate and concentrated in
vacuo to provide 9.0 g of the crude mesylate.

(iii) To sodiwm hydride, 80% oil dispersion, previously washed with

25 hexanes (3 x 20 mL) (1.30 g, 51.6 mmol), in dry dimethylformamide (50 mL) was
added via cannula a solution of l-naphthenethanol (6.8 g, 40 mmol) in dry
dimethylformamide (50 mL). Addition was followed by evolution of gas and the
reaction mixture was stirred at room temperature for 4 hours. The mesylate as prepared
in (1) above was dissolved in dry dimethylformamide (50 mL) and the resulting

30 solution was added quickly (3 min.) via cannula to the slurry of alcoholate. The



2 JAN 2003 WD 99/ 50225 PCTI CA99/ 00280 76 EXAMPLE 19 (1R 2S)/ (|l

S, 2R) - 2- (4- MoRPHOLnaYL~1- [ ( 2TRI FLUOROVETHYL) PHENTHOXY~CYCLOHEXANE. 92 N 2003
MONOHYDROCHLORI DE 5 ( COMPOUND #19) (i} 2-f4-Mr~holinyl-}cycl ohexanon‘lé‘ %g)
a chilled (-70C) solution of oxalyl chloride (20 nL, 0.23 not) in

di chl oronet hane (500 nlL) was added dropw se a sol ution of anhydrous

dir-met hyl sul foxide (34 nL, 0.48 nol) in dichloronethane (50 10 nL) and the
resulting mxture was stirred for 5 mn. at a tenperature bel ow -60C. Then
a sol ution of (IWOSENRESS, 2S) - 2- (4- nor phol i nyl ) cycl ohexanol %‘?’%‘5"9’6”86 2
not) in dichloronethane (50 nL) was added dropwise in order to maintain the
reaction tenperature bel ow -60C and the restion mixture was stirred for 15
mn. Triethylam ne (140 nL) was added dropwi se to the reaction m xture,
keeping the 15 reaction tenperature below -50C, and then the reaction

m xture was al | quReor Mixtwe Mas! Bedted to BOTT for IBIRLA] ThER the TRRper@WE twad Rediiced: tar €
was poured into water (600 ni) andx}]t he a ueous | ayer S separ at e(a g{ig
extracted with &P&lf%%ﬁ%‘ﬁﬁéﬁ‘?@m@ eS"@Pf‘ TRIXTUR WS PONASH MR ICS: P s

were dried over aﬁwd*&mea%tha&ﬁymaaat& foyxmb\ﬁa,r)t M@&oﬁ'xﬁﬁi@&’@ﬁkaﬁ:ﬂ ex@mw»veeéacuum
distillation yielded 35.1 (96°6¥| eld) of the title conmpound

2-f 4- Mor phol i nvIbF‘éS)‘@P}tFHé‘kg’rﬂ)’ia‘“fﬂ* %H“E‘PHSISPE‘H"‘(B@" ’é‘H’s‘B’é‘?@(ﬁf’(’o‘PLland @cgodl um

borohydri de (2. Lderbodmfh SR )Eua ramp&fqna@aben( #Oac%brmdad@egoaa@ghutl on
of 2-(4-norpholinyl xycl ohexanol 135 mmol , step i) in_isopropanol

(80 ml). The regichiwas dissalved W‘hﬁfﬂ%mg) #rstreated withda %ﬁmf@} sdwtioneof HE, ingnd
then 30 mn. at r
reaction m xt ure&gﬁd& Q{]l‘:krygr a%?écamse(;%ubée/ﬁs'tbﬁg%‘ é\%gsoem\%at ‘%@?@q‘?‘% ’%gg%%
si dual aqueoushesmbu]mngomﬁvahydrwéhnéxmlawassdﬁsmiwcﬂ netvvla§,cr (20emBb: ewafatxdnSO
), the conbin Y t he
ol vent was. ovagiicSpaRftitn Gl Bkiea Wik AbtRE QR RO ROMNM e bedl @l 81
sui t abl e for 1@ hevithe5% sﬂoélpnumydtwddc aqn;co{la/\lstbieironpuﬂhé ibagit i agneoug isplu}ion was
(ISZR~/]IR2~-24 yl.lc V|
2-(trifluoronet hy F]/Q P’ e’? P]}er ezyx—?ed ?‘ﬂf)&m °§rgm(e S aplf):r%a elrsnv;‘/'?rfg%cf Ohexanol
(7.41 g, 40 mmlsbdxmhemfate and czm(ehtratéd iaoncweb leavg pR@pyf the etude frac amding the2| g,
49 mmol ) and p 2 . JA 50225 PCT]| CA99 0U2 u fonic
aci d nonohydr at € fﬁ'ad?rﬁr)"ducgwta%?ut?efgglb EGOREPE RN ong 1°a§e 3;0 o ERJ[E ?gl{ t ar k
apparatus for 48 niguresof efhyl hdwtc:mdiledmtﬂaamt(‘ldnv/m astdlueet maxo\adkihdpmameat ed

sodi um bi car bonat e agueous sol uti.on

separ at ed angge%rac &g \ﬂndtuﬁt &th dI‘ss%lce ant e%E']Bet)?‘erSg%nE?H eoé“(') I ntgdthe
organic | ayers mneh)dmchldndwﬂlltb!iasmdg asangated wﬂm:oanﬂHChe ethyl sthart(8OvaB). A
evaporated in va )/é

R 28y 5+ ( 4- ror p RO Ryt v b s s Felbeeiond gfeshisd n deapim (|
R 2R)/( 1 S, 2S) -amoqnt- dfuv:ﬂhoéthylydk)oﬁyb Iadthﬂocy bf a large volume of ethy] cther mggered

2-(trifluoromethyl ~henyl acet at e. Chro P

cisltrans m xtufé's\ﬂﬁ‘?ﬂ}aﬁi Brgals R R fc(?ace H%/réihéx ‘yftﬁe( okl °§’5’/°u"d fip.
rsppropyl am 2@ 15682002€, dvingnhaelgeantal d:mﬂysﬁ ihdcatpdah Tathel.crude title 10
conpound contani nated by the starting materi al

2- (4-nor phol i nyl ) cycl ohexanol . The crude product was partitioned between
di chl oronet hane (30 nmL,) and 0.5M HCO EXAMPLE 3

(£)-TRANS-[2-(4-MORPHOLINYL)- 1-(4-BROMOPHENETHOXY)]JCYCLOHEXANE

MONOHYDROCHLORIDE
25 (COMPOUND #3)
) The starting frans-aminocyclohexanol is prepared according to
example 1.
@) To a chilled (0°C) solution of

(3)-trans-[2-morpholiny!)Jcyclohexanol (3.0 g, 16.2 mmol) and triethylamine (3.4 mL,

30 24 mmol) in dichloromethane (25 mL) was added via cannula a solution of



aqueous solution (7 nmL). The aqueous |ayer was separated and further
extracted with dichloronethane (2 x 18 niL). The conbi ned organlqblﬁxgnﬁzmm
were dried over sodiumsulfate and the sol vent was evaporated in vaeuo.
Recrystallization froma mxture of | S ethanol -hexanes yielded 2.78 g of
the title conmpound. (iv)

~1S. 2R~/ ~1R 2S1- 2- (4- Morphol i nyl )-1-[(2trifl uoronexhyl ~. (zenet hoxy] Lycl ohex
ane nonohvdrochlorlde To a m xture of

(1S, 2R)/ (1R, 25) W2-%2%%%r phol i nyl ) cycl ohexyl PCT/CA95/00280
2-(trifluoronethyl)phenyl acetate (1.64 g, 4.28 mol, step iii) and sodi um
borohydride (332 ng, 8.70 mml} in anhydréﬁs 20 tetrahydrofuran (35 nb)
under reflux was added a solution of boron trifluoride diethyl "' etherate
(8.2 m., 65 mml) over 1.5 hour. The reaction m xture was- quenched by

addi tion of wat sethrep@fomy) chlerivie (655 amll, &Oibhmwﬁtinwﬁéﬂmgbmt(éﬁnﬂr) vBeuo and

the pH of the r uaI L utiQon sted t 9. 6 The aqueous
| ayer was ext ragcfd‘ nwﬁshgﬁﬁﬁgﬁ r??g?%é{rﬁe(ﬁo Mrjﬁ? Mda ﬁmeggor{bl net’jr l3§’|”{2;a‘ni C
extracts were dO‘iCed'dethﬁfatsmim wrnp%nmﬁof athewrand'hé feactibalmiente wadikicd pdthat ed
in vacuo. The r due en |t|o ed bet we 0,5 ue

sol ution (50 n1_ ﬁ@md’ﬁg?%w ’?—H‘ﬁ (VQS}B?QQﬁ'Wftf’r %‘Eé %?q%i’g dgﬂﬁ utB’i‘\edwas
basi $ed to pH SadheqiOwmkinga Ghekd exttattod dbit Bighlopbhdetand 5 ML), Theecantgaal C

| ayer was collected, dried over sodiymsulfate and the sol vent was

evaporated in vaEHRC yers Meredinied, aveg sefirm Fylfte andicorsentisd in yarof9 Brevidadd was
converted to thgomemw@gﬁlawl de salt by partition between O SM HCl
aqueous solution (10 nm.) and 2 JAN 2003 WO 991 50225 PCTI CA99/ 00280 78
(ﬁ}chl oromet hane (10 nl). (the Trofodivem bysrde R07s el dispesvionaarevionsly yashed vathce

re with dichl pran@t@ang mif) (ms),g, bhe RN as &mﬂawf&nﬁm@(@s $apyeRK dried
over sodium sul fate and the sol vent was evaporated in vacuo.

Recrystal | i zZ¥ i efided rveancamﬁwm@he\‘ ot ﬁémoph@iﬁh‘é@‘}ﬂil d@ed. @8emmgh (1B8%
yield) of the tjtle y dS hﬁl‘!)' NA3&il6n WaS !B Ay SRS Iof gb@%&fﬂeed in
Table 1. EXAMPLE 20 1R2 1S, 2S) - 2- ( 3- KETOPY IDINYLY-1-[3 1

( CYCLOHEXYL) PR@@DK’?‘IM@-\EXME dporer EIRETEHCH o GONOmEY 42 &) préfayed

3- Cycl ohexvl - 1- pr gy a%vebwgndsiﬁﬂveﬁomté}? cﬁm&mﬂm&%): (36 il O R -rdsu {ngpanol
(5 g, 35. 15mm was added slowly a Solution of phosphorus 15 tri

(1.1 m, 17.6 néabition|wascadded sweiﬁaet(?nalne)(vza mp)wlaupdhp élsmowétaif@holaﬁ tThe
addi tion, thg reaghbho tﬂ%&%&éﬁx‘éat%t% FPE QLS YRR @ﬂéjtgmfné}atﬁﬁ%strgﬂpgf @ture
and was stirred for 4 ﬁours The reaction was quenched by addition of

sat ur at ed sodi upA’Gisedhssrraion siekormight| The rgrctiommintyre wagporoThing e Yag ) .
The resul ting mgshHi§ aPSuGtd \@ﬁ{%l‘%etlﬂe @1:8100 Y1) ST HEEonfbred orgahiBktraclshe

conbi ned organic extracts were dried 20 over sodiumsulfate and the sol vent

was evapor at ed Werepadkgshed withoy saiheatedhaqypeus solzbiopuoh sofiym ¢hilonidp H0ymlel 298d 3. 4
g (47%yiel d) OIIan%elléoalluﬂ’l sGRﬁPOE'\FbgoraMd thﬁels%]'v%ﬁ% e provided 7 fotldh Q) a- 7-

z~aspir~4.4Lon-7-yl )-1-13 lcvcl | ] propoxy] !'cvcl ohexane: To a

$tj£en8| on A0 swhich watdigsolved if sthey (ﬁ@]m vas tragterl With p safmalpdsplution of HCI in
t hyl f or mam (

(IR 2R)/ (1S, 29)" ?’(%3°“§}“0“§'g§‘7°%g‘§§§3?‘?§%{% g’gsn%?‘%?f‘é?cvl“o s resdres o
6.6 mmol) in anwgodissalyediinreatdny ] M0anlon fibel ecidic aquepisisolutipie weeestretedigitnethylur e
was stirred at . 1 tdhe
3- (cycl ohexyl ~r%p§@%ﬁ%@2%&§é%§l§% t?B‘m ml'r?")ll %br{n 3021 dr%ﬁbﬁ@e QJucous
di met hyl f or mani shdutisas Thebadid 3queeid solutiothway e&e@ted)wnhﬁebhwuﬂberMs 9trk) e at
room t enper afur ] . i nto
water (200 ) Goted SHestt ey €€ ABPGLey RBh ML ARG BE Bl
conbi ned or gani kaex3.6ag of Weraudsafée mambedhm t'ﬂmebcmdep(oﬂ@ctn&e)s punified oy

sol vent was evVagRs attggdraphy on silica gel 60 (70-230 mesh) with a mixture of ethyl

acetate-dichloromethane (1:1, v/v) as eluent to provide the pure free base. The product
was dissolved in ethyl ether (30 mL) and converted to the monohydrochloride salt by
30 adding a saturated solution of HCI in ethyl ether (30 mL). The solvent was evaporated



- 2 JAN 2003 WO 99/50225 79 PCTI CA99100280 i n vacuo. The residugk%aﬁg ilizd
up with water (50 nL) and the pH was adjusted to pH 1.0 with 6M gqueous
solution. The acidi c agqueous solution was extracted with diethyl ether (2 x
SO nlL)) then basified to pH 5.0-5.5 with SM NaOH aqueous sol uti on and
extracted with diethyl ether (3 x 50 nL). The conbi ned organic extracts at
pH 5.0 5 5.5 were concentrated in vacuo to provide the crude title conmpound
suitable for the next step without any further purification. ii;

~1R 2SL(1S., 2RI¥%9588% opyrrol i di ny~, i - 1-[, 3Lvcl ohex, ~I ~r o~o&§€¢2(%hexan
e nmono vdrochl ori de:

(1R 2R)/ (1S, 2S)-2-[ 1, 4- Di oxa7- azaspi ro[ 4. £Bnon-7-yl]-1-[3- (cycl ohexyl ) pr opo
xy] cycl ohexane (ii) in a mxture of 6M 10 HCl aqueous sol uti on-but anone
(1:4, v/v, 100 nL) was refluxed for 16 hours. The cool ed Feaction m xture
was concent r at eghd the kgidi®disddtiel REthe @ghieHie] ardeideeshys alculidlCailditiadg ofallatbed
wth water (~SO niL). The aci di ¢ aqueous_sol ution was extracted w th_diethyl
ether (50 i) amiumﬁeﬁewwhea ivegertsH sRetaizador sThe ayptaly yerepgelected to atford

di chl or onet haney §K} o HeitRbBpdiint S pO YA 15300 Habing ﬁlcf@én?en?di‘%a%l%% B@kMeNt was
15 evaporated in vacuo to prOV|de the crude title conpound e
hydrochl ori de s#@Tablgds crystallized by triturating in a mxture of diethyl
et her-hexanesg (1:1, vlv, 200 nL) and then precipitated froma m xture of

di chl or onet hane-di et hyl et her-hexanes to yield 0.8 g of the title conpound,
having the el enental anal ysis indicatcBXAMPLE#i e | . 20 EXAMPLE 21 ( 1

T NAPHTHENETHOXY) MRk
1- NAPHTHENETHOXY) OARER @W&‘TWW)E’H’H%"&
(f R 2R)/f 5.2S1-2- 3-Hvdroxy~ ol i di MeNewdora@ghidreee~hoxy~cycl ohexane

nohY, drochl oride: To a chilled (OC)(gqutlog”of sodi um bor ohydride in
i sopropanol (20 nL) was added a solut
(1R 2R) I (1 5,18S) - 2- ( 3ket ofiyr r OfteCktanihg traks-anfindcycloigbid &6 pichaey heypediggh exane
nonohydr ochl ori de s .4 g, 3 .75 30 nmol) in isopropanol (30 nmL). The
resulting mxtu § stirred at OC for 15 min. and then 30 mn. at room
tenperature. The reacti onl)masrcquemchaﬂuay oWt | @slutén Wadfer , (+)-trdnsJAN4-2003
WO 99150225 PCTI CA99/ 0 80 80 t ction Xture was e por ted to,
dryness and the’“?@g 8%&1“’%&92 %Pr? 'B‘“Eﬁlla’ajr‘é'ﬁ’é?’ Q@ gD in e

di chl or onet hanedi¥fsbmBgene sy mﬂwmd@d/ﬁa c&Rdla 4RdIGHGT @rtr@etmekuub@x SRbNanNt was
evaporated in vacuo tqg yield the title co

(1R 2R1S1S, 321- @§5A'&Iet28>9yb‘5??F'cﬂ‘?*t§‘?’ﬁ‘§?F‘E?“°rnE‘(’) g‘rﬂhaﬁl‘ﬁ%‘)éw@f‘ Hax §eerleted ingtfex ane

monoh~chl ori de: mili, etht HeRfGE tidhe WisCahRl fof hndtRe HolERt 0ok | My aler Bt ARRE | C
anhydride { 1 S nL) for 2 hours. The excess acetic anhydride was renpved in

vacuo; the resi'gmecromEe fprd hoprs, Ths; "(’WIQK%PPE‘P‘”’GI’BU“WL‘YanY?dheé‘x‘Y‘f}h\‘,’?té'dz\M 1%
di ethyl ether (RLXaRPthéldombite® agsHees WaskimsWatioRxtRfed Das] HicheronRaht $0 and

extracted with diethyl ether (3 x 50 nlL). The conbined organic extracts
were dried overméde'IfrFPTGmﬁ‘&P‘BHt‘%laé{?fd wetsrirish oye sedium sulfate gl corrratrated gy al

was di s99! Viglud 13 providtil 1 ¢ B0BRte1Bof HleGhldOhetBL:hane and a | arge vol une
gfj di et hyl et her was pgcdded |gn@ord§§re('?8 tl’cl %eg fzgrf{{/stal lization of 1.0 g

(65% yi el d) of the tit1 eGEbnpkousedivmbxdride ib fispeesiona Prexiodply yashed pthc at ed

in Table 1. M@-Elaﬁlgl@ )Zb(nlmol in NYTK dimethylformamide &EXXNVI?S added

S, 25)-2-(4- I\/bRPHO_rNYL | - METHOXY~CYCL
MONOHYDROCHL ORI Y& cannula a solution of 2 (2-naphthoxy)cthanol (3.76 g, 20.0 mmol) in dry

dimethylformamide (50 mL). Addition was followed by evolution of gas and the
25 reaction mixture was stirred at room temperature for 90 min. The mesylate as prepared
in (ii) above was dissolved in dry dimethylformamide (50 mL) and the resulting
solution was added quickly (3 min.) via cannula to the reaction mixture. The resulting
reaction mixture was heated overnight to 90°C and then cooled to room temperature,
The reaction mixture was poured into ice-water (800 mL) and extracted with ethyl

30 acetate (3 x 200 mL). The combined organic extracts were backwashed with a saturated



(COMPOUND #22) f° 1 20 .J~ Conpound #22 was prepared according to % HaN 2003
Wl lianmson ether synthesis. To a suspension of sodium hydride, 80% ol l

di spersion (337 ng, 11 nmol) in ethylene glycol dinmethyl ether (20 nlL) was
added a solution of (1R 2R~(1S, 2S)-2(4-norpholinyl)-1-cycl ohexanol (2.0 g,
10.8 nmmol ) in ethylene glycol dinethyl ether 25 (10 nL). The resulting
reaction mxture was stirred at room tenperature under argon atnosphere for
3 hours, then aygploldizhe#n of 2, 6-dichl orobenzyl brom de in etpyhens sy Col
di met hyl ether (10 nL) was added and the reaction m xture was. refluxed for
16 hours. The cool ed reaction m xture was sgoured into water (40 nL) and the
organi ¢ sol vent was evaporated in vacuo. The residual aqueous sol ution was
diluted with nore 30 water (60 nmL) and acidified to pH 0.5 with 6M HCl
aqueous solution. The acjdic, agueous sol ution was, extracted \zvithuﬁifjatet hyl

ether (2 x 40 nfgeegiigsaltion ¢fsodyup \ghlonde (390 yuly anslhdnggpoye seshwn sulfate.
PCTI CA9910U280 BJapafltistsé@te {otveRtinDacio provideditd O6F aelibiv €il Snfth! wRldesvés x 50

m.) followed by dryi nl%gover sodi um sul fate and concentration in vacuo

provi ded the puinetheriif8anlnand trysied Wil satvrpied selutionof HGhansetherd E00mLht Tep by
treatnment of th . Wi, L1 eal -5l i I f
m xture of acet %ﬁlg{“r%gf’%giﬁg?t di etcﬁ];i;{aég‘t ﬁ"l&lh&i seﬂl@ggg%%wa% é%{o% ‘%% iaé(?gll)maof
the title cofpobsiadogenenns agrepissobliomyas exdiractedivitls etheri(hidil6@md g The Fatsining] .
EXAMPLE 23 ( 1 R I . -2-( 3- LDl NYL) - 1- 6 Q .
DI CHLOROPHENYL) Wﬁ%‘é@@%@%@%ﬁ@% °f}‘é?5{]/&éiﬁb}5§£§3“de
Corpound #23 was fipt eppoftheidasiréd ptodps. dbe acidic nguebas dohtiop mag babified ta@Halid ed i n
Exanpl e 15. Ste i) t V, s jdentical, to the_on scri.bed in Exarnpl
a1S'15. The e il banbetoo NehTnd SGR5 B P8 03T ESEPRIRG riimim
{f | Il %lmls?n et h)EExtﬁMﬂWa&Sdr&d @%eri sbdilmxnaniate afd® oncénvratkd Iin vacuo Eo provide 1.6 g of

R 2 1S,2S)-2-(1..4-Di oxa-(-azas~iro[4. 4, non-7- -1-1(2.6 .
di chl or opheri?! h?’?&f‘lg\‘fliéFe wHer § e&gﬁE:PfadaL'awgswélﬁgm%ﬂéfmaté%mhur?mﬂ)&ﬁ gle, 80%
oi | di spersion §@&8-230 mefh)2RingThixniré oLty KRS HEERIont RS Ay ik Re ield20 L)
was added a 20 solution o

f
(1R 2R)/ (1S, 25) 223 ¢ of apaks yllawpily The prre Grea barp wanthen dissplvgd inprise 43fbml] ands g

6. 60 nmol, st epcdnVarte@fio Ba¥ MTAbIYdiRhiotide Althylailiag §katerakad shimEnbY IH@ M evher( 10
m.). The resulting m xture was stirred room tenperature for hours and

at 2
then a sol uti ont58fmI2; dhe Ahite PrspiRiRY Mabrallsriad andiregysiallized ap hoitipg ethapok{4y| ene
gl ycol di netiBy! me§ figkovideQ sadond ¥R, BUMBRatichE HeARE bloPiaikaddUles ghershd Bl uxed

for 16 hours under argon atnpsphere, 25 the sol vent was evaporated in vacuo
and the resi due"'%“‘f“gk’éhz%z Erhaying e eéwnm?n?lymﬁ@d&ata%auﬁab?oh-uti on was
acidified to pH 0.5 with bM HO aqueous solution and then extracted with
diethyl ether (2 x 40 nL). Hasification of the agqueous solution to pH
4.5-5.5, followed by extraction with FetMPLESt her {4 x 40 nl), drying of

the conbined or %ﬂﬁﬂ@é{ggm&mﬁ&ﬁﬁvﬁﬁC{bl(mﬁhﬁﬁisﬂoﬁﬂ%%é@w&%ﬂoﬁﬁxms the

solvent in vacuo provi 30 the internediate title conmpound. 2 JA N 2003
99! 50275 28CTI CA99/ 00280 82 (vi i )MONOHYDROCHLORIDE
R 2R1/ (1S. 2S) - 2- (3- Ket opvrrol i di nyl kbﬁbbﬁ@#fﬁdi chl oronhenvl ) met hoxv] c

r~cl _ohexane nonohvdrochl oride: The ketal internediate (step
() The starting frans-aminocyclohexanol is prepared according to

example 1.
() To a chilled (0°C) solution of (F)-trans-[2-(4-
25 morpholinyl)Jcyclohexanol (3.0 g, 16.2 mmol) and triethylamine (3.4 mL, 24 mmol) in
dichloromethane (50 mL) was added via cannula a solution of methanesulfony! chloride
(1.55 mL, 20.0 mmel) in dichloromethane (50 mL). The addition was completed in 10
min., the reaction mixture was stirred for another hour at 0°C and then at room
temperature for 4 hours. The dichloromethane mixture was washed with water (2 x 50

30 mL) and the combined aqueous washings back extracted with dichloromethane (50



vi) in a mxture of 6M HO -butanone (1:4, v/v, 100 nL) was refluxed for 16
hours. The butanone was evaporated i~ vacuo and t he residual aquepLZSJAﬂymg
was diluted with nore 5 water (100 nlL). The aci dic aqueous | ayer *was
extracted with diethyl ether (2 x40 nL) and then with di chl oronethane (3 x
40 nL). The conbi ned di chl oronet hane extracts were dried over sodium
sul fate and the sol vent was evaporated in vacuo to provide the crude title

conmpound. The pr‘ggg&%@g‘as crystallized by triturating in di et,}&lcﬁgﬂﬁ? and

reprecipitated f xture of dichl oronet hane-di et hyl ether PErY 1.8
g (72%1 Oyield) of the title conmpound, having the el enental analysis
indicated in Table 1. EXAMPLE 24 (1 R 2R)/

S, 2S) - 2- ( 3- HYDROXYPYRROLI DINYL) - 1- (2,6 | 5 DI CFi LOROPHENETHOXY) CYCLOHEXANE
MONOHYDROCHLORLDE ( COVPOUND #24) To a sol ution of conpound #l7 (S.0 g, 12.7
nmol ) in i sopropeldolThe aabintd) organir laybdewers ddédioneh sndiray shifatbend 2oirentratésing

nmol ) as a pomdq)rcu%qg %eggggf(ﬁtpgml%ga{q‘éér%ee stl rred at room

tenperature unti ’l[ Ion I on react| on was quenched
with water (40 ni) and t @D cdb@emmaiydmhet m%rqdrm@ersxoihﬁewemmweshwmt\h/ashed

wi t h di chl or onet hane pltr wa ove msu te,
concentrated i n Vaeto xowm (g% & ﬁgn}“? d%ﬁ’ﬁﬁ[mﬁd“%m ‘iﬁﬁ@?’&g ﬁk‘%
after 3 hourss UWGbBEadﬂuleb ‘dﬁﬁmﬁbf El(emaﬂkpﬁenamétuﬁms (4.38g| 06. oqinnbbempd@duct
is shown |n TabI e | JAN 2003 WD 99150225 PCT| CA99/ 00280 83
EXAVPLE 25 &lmw{oﬂm@dz s;o BL). 3ARgveP yiRREg!oped by )evplution of 2 gas and the
-(2,2-Dl PHENYLER?@@Q&XM@%N& MBI Rtk ORY 06 nin, (FHIVREMNMR ¢ Srdbared

Conmpound #25 was prepared in 10 steps according to a procedure identical to

@e one descri bé@ (hatoye rsedissolyed, iy diyy dingthypformamide ¢4 1L) oad dhe desultingal t o

anpl e 15. (vi I reacti " eacti
(1R 2R) 1 (1S, 29) )S%]If(?‘i"aﬁgsgﬁdgi‘gg’%&%%z’g@Bﬁﬁrdo&ﬁm% R S BT WA TR s I

8.8 mmol ) and0 t mitpreywaghested ©20IC far 90 1En.and tenithe i@inpérhtoreomstreduned 1(03’(9°(ﬁ1_)
was added met ha%&g,'e @%&8 \?aﬁ' sﬂﬁkdj&eﬁﬁ’gh? e redetion m‘}“tums)epourlﬁ‘ﬁn& RS &e?”
m xture was stirred at or and t’hen at Toom tenperature for
hours. The r eact($Q9nnIFDiand extencted withl plhultasctatw(i %2¢) mh). GFhewembiaedkorgific entipcts

washed wi th wat g d&v% agiv#t @&F}% g%g@& dhftio xﬂﬂfo%ﬁl‘i‘pr&%m%hﬁ act ed
15 with dlchlororret ane C I'ned organi c extracts were dried
over sodi um sul fdaedoendodiire ssifdte e Bvapomtorevitheselved i mecnapuwided 835e4 df ahe
crude nesyl aibe %ﬁo%oiy\%ﬁich was dissolved in ether (100 mL) and treated with a saturated solution

of HC1 in ether (100 mL). The resulting white solid was collected and recrystallized in

boiling ethanol (150 mL) to yield 3.7 g (54% yield) of the pure title compound, m.p.

228-230°C, having the elemental analysis indicated in Table 1.

{ ) 20 EXAMPLE 6
(+)-TRANS-[2-(4-MORPHOLINYL)-1-(3,4-DIMETHOX YPHENETHOXY)]CYCLOHEXANE
MONOHYDROCHLORIDE
(CoMPOUND #6)
(i) The starting trans-aminocyclohexanol is prepared according to
25 example].

(i) To a chilled (0°C) solution of (I)-trans-[2-(4-
morpholinyl)]cyclohexanol (3.0 g, 16.2 mmol) and triethylamine (3.4 mL, 24 mmol) in
dichloromethane (50 mL) was added via cannula a solution of methanesulfonyl chloride
(1.55 mL, 20.0 mmol) in dichloromethane (50 mL). The addition was completed in 10

30 min., the reaction mixture was stirred for another hour at 0°C and then at room



further punped under high vacuumfor 30 min. prior to use in step ix. (vii)
(2, 2-Di phenxl)eth~al cohol: To Iithium al um num hydride (2.85 g,_2§.§QNqnm3)
i - anhydrous di ethyl ether (150 nL) was added, as a powder, 20 *

di phenyl acetic acid (5.0 g, 56 mvol ). The resulting reaction m xture was
gently refluxed for one hour. The reaction was quenched with sodium sul fate
saturated aqueous solution and the resulting precipitate was filtered off.
The filtrate waswgospertrated in vacuo to yield 4.0 g (86% yipelr@assbozicne
title conpound. (viii} To sodium hydride, previously washed w th hexanes,
(253 nmg, ZS 1 0.56 mml) in suspension in €thylene glycol dinethyl ether (
15 nL) was added a sol ution of 2,2-diphenyl ethyl alcohol (2.09 g, 10.56
nmol , step vii) in ethylene glycol dinethyl ether (15 nmL}. The resulting

m xture was stirred at roomte r e under argon atmsphere for 30 mn.
(0 (IR 2R 1 5. tBiering 5 hen D iobFomelns bt o it 3y vt 2% 30
di phenyl ~t h~~ykygil phaixte &ombihed AGseshaivashings )bati exttiabih ot @bnisomethhngtdoy|

ether (20 nL) was_added qujckly to the al koxide (vjiii) and the reaction
mxture was ref |Tfkkedtespmbined orgampayers yespdrigd pyry sodiumpenifatengd roureptRteling

days. The cool ed,paaghidiued st f@lemc%glﬂgg_trat ed in vacuo, the residue
was taken up with water (50 rrLéHand t he was adjusted to pH 1.0 with 6M

HCl aqueous s8l ution. Theliidci diocsodiymelidnde 0%t dilbdispssipnereyigede washed fith

di et hyl ether ( mi@i)t L’”?“ﬁ’ i to
pH 6.0. Extract %g?\m%?{shrﬂ-?ﬁ g%‘%?%?’ﬁ%?ﬁ?éﬂiﬁgy% , 0 ﬁgﬁgﬂﬂ?&graéﬁgg
over sodi um sul faa eanavld acsplupion af 3.drlinndthaxyphepethyletohelr(3 ¥4 @u 0.9 inghel th dryS5 ¢
(43% yield) of t i+t | N (Xl 1R ~f 1 S~ 2-f

et opon 1 1o 1 aidphbiesRaGRERS iy, (Rbidon wdS Fbore ey it eL 2 e prdiire
‘n¥xture of reaction mixture was stirred at room temperature for 90 min. The mesylate as prepared

(1R 2R)/ (1S, 29) -.2- (.1, 4di oxa- {-azaspirp[4.4 -7-vyl.)-1-(2,.2-di phenyl et hoxy)
cycl ohexane (%E 58 (é)l abovg W??Dg’)“oiv(failﬂ %%E}*Qﬁf?ﬂﬂ%‘ﬂé (%(ﬁ%ﬁmg/ @? r%%‘hH’E) was
refluxed for 2 heolitien wahsdded haicldn €3 wis) vy agnnia e the iréacti@Chmixnad d ThhRadtdal due
was taken up with water (50 m). The agueous solution was extracted wth

di et hyl ether (JP¥MELWeHeated Ff’egdaﬁ go%?s’g’lna rthWa‘be E?B’IpFréE‘fee‘HasarﬁéPc ‘§<f°r4a?cFed
Wt h gi _chldor onetdﬁagt_izrriﬁg céﬁit%ﬁﬁedﬂy)emégﬁhem'tiaﬁdgﬂixﬁh&a@b&m ineonie e—iebéfef' ﬁwt)s .
were dried over sodium sul fate and concentrated_in_vacuo .to yield the crude
15 title compourBl HErFRast ¥t G f5eifte G 1 POLRLYy THE Formbingd g eXraseny |
et hF(rj andI repl(s eCidt bz&rcg)dshfﬂ]! ofitha ﬁiui@iltddr@uafus d&lgﬂiﬁnﬁmmm&ﬂmﬁdf eiobth)leﬁnher to
yi e 1.21 g (80%yie of the tiptle co nd, having the ele ta

anal ysi s i ndi cat‘B‘GXPﬁcr'Fg‘EP‘@ sii.}atﬁo ‘,’a.p°‘E%h{{%ﬁE" %VC(’ELR d2 ¥ R’i‘”sed ’;'rﬁ{lg of the

S, 29) - 2- ( 3- TH AZddeQirbitle) which Ay - didseivkdOROEHENE 80X dod GlealeBXANEa saturated
MONOHYDROCHL OR1DE gCOVP ND #ﬁg) 202 (i% ]

|1 R 2R1~1S. 2S~, -Seitignpeb Hiimichsl 1QbbhdRafdrent vgs snmpeiadu® waghay ta
perchlorate (12.;:83d@1 oiPWastakeRtip withaated (OGN 280 bittabed with e vaNEN erHexi de

(6.1 nL, 58.6 nmmol) in anhydrous acetonitrile (25 nm) and the resulting
m‘r?xt ure was <0i radBePusayFond bastisd i P& With SO%oNRH, aquequs,solution |2pd eyFpctse
tHi azol i di ne (5.ih diher B&50 mUYDIhe dombh BEAMH Says HMeRNlired blde sydisn sslgesnand

the reaction m xture was heated at 30 35C for 16 hours. The reaction
ni xture was conc@nterEttedinivAcupa diie crRdRPredRst Mashuitied dromyegrenhyion silige Bdt ween

wat er (350 ni) %bd(’;'d-iz% Hﬁé&h{%ﬁgra hixale H?—éthy]TaQ&at@‘lH@G}éﬁlo}o%&{ané’V@ls.l, v/\'l):asz_ JAN
Z003 WD 99/ 50225 PC TI CA99100280 85 separated and extracted once nore wth

di et hyl ether (3h@nhio)providee2.8 grabiamale yslgpunilc Thg fieabass wae disslydddn ethge(B0
sodi um sul f abe apd) HAVGRIHEALEEE hoholiFbRidrAe AW A8ink BSathifatéd Solution of HCI
in ether (80 mL). The sticky precipitate was collected, dissolved in the minimum
amount of ethanol and a large excess of ether was added to trigger crystallization of
2.24 g (36% yicld) of the title compound, m.p. 148-150°C, having the elemental
analysis indicated in Table 1.
30



product. The crude am noal cohol was purified by dry-colum chromat ography
with a mxture of ethyl acetate-hexanes (1:1, vlv) as eluent to yielJAN42(83
g {47%yield) of the 5 title conpound. (ii) To a chilled (0C) s&fution of
(1R 2R)/ (1S, 2S)-2- (3l hiazolidi nyl)cycl ohexanol (3.17 g, 16.9 mmol) and
triethylamne (3.08 nL, 22.0 rnnol) in dichloronethane (30 nL) was added
dr'opwi se net hanesul fonyl chloride (I .?4 nL, 22.0 mml). The reaction

m xture was stirred at OC for one hour and then at 10 anbi ent tenperature
for 3 hours. Theveeu®tiSon ni xture was diluted with di chl or omPCR&AZYR3EP i)
and washed wth water (2 x 30 nL). The conbi ned washi ngs were
back-extracted with dichlorornethane (25 n8§ and the conbi ned organic
extracts were dried over sodiumsulfate. Evaporation of the solvent in
vacuo yi el ded the nesylate suitable for the next step without any further
purification. I S (iii) To sodium hydrigieamBppeoi | di spersion (608 ng,
20.28 mmol ) in ethylene glycol dinmethyl ether (30 nmL) was added a sol ution
of 2, b-di chl or ophenerRANHEAEVRRA.IE Vg 1-GNAPSTHABIHOXN K YSLEERANE ep Vi i )
in ethyl eneglycol dinethyl ether (1l55&vordb8okPeY! ting mxture was
stirred at roomtenperature under argon atnosphere for 2 hours. 20 (iv)
(IR 2R /(IS Sl -2-(3-Thi azol | d| nyl ~-~2 (GOMP@PNII#%phene ~tho y ~cvcl ohexane
nonohvdrochl ogi de: The ne gl | (15
m.) was addedgqui ckly to he a OXd|13 (b ?M%%Q‘%) e%foggxc H}PEQ Qtlﬁye]ﬁ\lz/as
refluxed for 40 dnﬁolpmddee(quL)ademmted)ﬁorBrthﬂ:ramaMaSsmwdﬂﬂreaﬂﬁm tocteer (

100 nm.) and the or t .was evaporated in vacuo, i dua
aqueous 25 sol utlg'ﬁfi%acnﬁ BEF‘EH"W%W t\ﬂﬁetdcej?e °ei(§6t“‘iﬂ°flw P?‘S, Was
Cher (3 %100 mop "t he. corbinad ‘or gan c. ot racis. were. ars caoyer sodrum
X i X [ Y iu
sul fate and the agéf}\?é?ﬂ’?‘ \Rﬁggln’éﬁﬂ% s dnedqyer ?S‘“ﬁﬁ'%@?tae P‘h‘é‘ I Vs feovelee

base. The progluGh vasas tcpléﬁ\iefd Mombnd Iihe GRIdY rm)dear cMAnTi Bisnatont ur e
of ethyl acetate-hexanes (1: v/v) .as eluent to |eI d g of the
crude free ani ndBPHforo? ?H@BHF%‘“???@C&!IYﬁa@qu‘ﬁﬁ( sg)CXW%Wt/Ed to the .- 2

JAN 2003 WO 991 50225 PCTI 199490280 B6 hydppedl ori deecgal t hyptipgat menge With
ethereal HCl and the resulting salt was rec_@ystal lized froma m xture of

acet one- di et hy| (&x#ens- @@WB@’GYWCEMQX@PI {R¥ gi 16-2 neonip guch drictiydaming (3 Ae
el enental anal ygis 3 t 2d 7vi

S, 2R) - 2. (3 KETéDY: 34 ?x‘g{b@ fn dxb}ﬂor-gﬁigdhﬁn HENE%S% Laﬁdc% v(i clanrlID)]e2§)s/o(dnon of
MONOHYDROCHL &R1 DE“(%MN 12% (11% @bm’é% ﬁ@“ﬂﬂ??ﬂ mslomsﬁme&ﬁq mly dheps

according to th%d&)i&lé@&‘stdoﬁl &?e'&%r?o AsPithd I%S’ctioﬂ antgx‘érv@as%ashﬁh%@ﬁ viater (i956' V)
was identical to those descrl in E’xa

(1R 2R, LI (1S. 2Sml)=gnd. thmsmhme@mw]wash@gw@ﬂke%an@?d with dighlogprnethans (S0
magnesi um per chlgnakge e&x@néﬁ%gahcaamam uﬂe@mm{dﬁﬁws@ﬁ@ta%h&ﬁceﬁtﬁtédlm7 m)
was added cycl ohexene oxXl| g g, . The resulting m xture was
stirred for 15 vaeyo teprovide p e#ﬁ@pamdmcmthen 1- napht henet hanol (2.7 g,
40y 15 mol s added. T re I 80

) ¥R i) A 8’8%8%%&& ﬁo)“’%ﬁ ({lsg%llmgé ﬂfel re ed with

cl ohexene oxide (2.0 ni, UX|ng
reaction m xtur éleme%(?»nratfbmbﬂotﬁzg, A1 mimol)in dmdlﬁemvmmeiﬁ%p@éwaaadkd 16
hours and the cqQgl e eaclig XL Mr t| d. b e et her
(50 nL) and sat S'?aatgﬁ'[so b dm n?%a%ﬁoﬁ%%aﬁ%&%ﬁ‘s gC@)iEUFI ?&)\6‘(32'8’"%2) EnhT‘h—é
aqueous | ayer wasnaippfermaintide £/00mEXt Mdmenl“tawfdkmmmg emblintiord b Igyd arek ther (2
x 40 mL). The corrb ned. ani tracts
T brine (15 SEPRTEP R Gosf OBt mErraRE S0 AL oSttt pipated”
sol vent i n vatudn Yiiehtbee Wd@&hs&ﬁlved vl @ryt uﬁhmﬁﬁﬂmuﬂd (5uhiLabine thoreshitidgnext

step without any further [ ion.
| - f1-Napht henet ﬁB‘}Qg}?U was 35?@?({) g!ﬁg)hb )-Féa g)nglgfl iR {hg reagtion mixture. The reaction

(1R 2R)/ (IS, 2S) mAxfuk-Waaitae RE09Q ) 90 minY SldREX A ¥empérdufe vehs r§du€&l t6)40P(lJ
di met hyl f ormam de (20 m) was added pyridini um dichromate (5

mmol) in small FBY s stigsdevenight cEhsi fFacHe PBERE "ahPoHrsd !awécwgt%@m rféd at

room tenperat ur @nd Qktrabteld w'f}(ﬁ Jmli”aéetatér [ x "298.5irl)O NTHEl obhbined WRkanie Qe &ek W8k O
water (100 nlL) and the resulti'ng slurry . was extracted wth diethyl ether

(3 x 50 ). 30rhdackwatlied adth@rseturated agueonsisolwionavith sodigm gHINAGOEE0 mL) and dried



WO 99/ 50225 PCTI CA99/ 00280 87 back-washed wth 1M NaOH aqueous sol ution (30
m.), brine (30 nlL) and dried over sodiumsul fate. Evaporation of =t BeJAN 2003
solvent provided I.0 g of the crude title conmpound suitable for the next
step of the reaction. (vii)

~1R 25~1~, 2R, >-2-j 1. 4- Di oxa- 7-azas~i roL4". 4, Lnon-7-yl ~l - (1 5

na~aht henet hox~~I cvcl ohexane: To a sol ution of

1, 4- di oxa- 7- azasgpg dhshs4] nonane (5.17 g, 40 mol) and | -( | pcricasswozso

- napht henet hoxy) - 2-cycl ohexanone ( 1.79 g, 6.5 8 mmo |, step vi, 77 pure)
in anhydrous nethanol (10 nL) was added SNsHCI nethanolic solution (2.7 ni)
and t hen sodi um cyanoborohydride (397 ng, 6 nmmol ). The reaction m xture was
further diluted with anhydrous nethanol (? nlL) and stirred at room
tenperature for 16 1Q hours. The reaction m xture was quenched by addition
of 6M HO aqueo¥ersefigm;spiiate. 4Bvapprption efdhe,soluent i vagoREpidsa 008 ahoF 4898 i n
vacuo, the resi guhciafi@ows dabivtd ﬁmm@ag Pin@drehted Wl Adatithtdd 'sofoR 'orand
the pH was adjusted to pH 0.5 with 6M HO adqueous solution. The acid
aqueous | ayer waiClaxethercS@ el (The aoluenhpias eaperated frpvacy pnd thearesidpakboil 3/ak ayer

was separated a kil . 1 : LQn.
Extraction wt hqﬁe{gt yfth S@ﬁgﬁo??gg aﬁ%}é‘%&a? %&%v%ﬁ@%%ﬁ'gﬁ%%b%d?%%
sul fate and evapas hasified topH ttheitls 50% SaOH aquepas spiutipn eud ddthcted fwtithrether (2x50
purification by _dgry- ] [ t.Qar aph it xtour f hyl .
acet at e- hexanes "ﬁi 55 %%0%'@?Q\r/§g? 15 .s%&r%ﬁgdioggﬁro é’%%/bl sg%atge E%Os"\é%qtrﬁteeﬁt"%,
1.28 g of crude vgduR, B lctubiS pRidnetvdsIpudified by ahrématography on silica gel 60 (70-230
az %S gIR; ;)E le 843 gf%geg@%'ﬁ %%i’gi)l(tﬁrrt]aadq Q&xglerrr])gt}ubn%i(ﬁdcé{lﬁlr&ggﬁ( ?{lf, v?vr}calls eluent. The free
‘g oxa- 7- azaspi r afnholRowas parlallyl didsblvabinhiee (BBt ns6Mble el ARGVerSERGEAL | on
ﬁ;pﬁt ﬁ erl?etz ﬁz)i((i/) é{fg}nﬁﬁgghéué}%h&hg&a&fﬁc %r? estﬁ)e!r I’(éj()[ rﬁL)élvasoartll;iZd- l%ltf)le- f]flirgte.lThe
(1R 2R)/ (1S, 2S) sdvénl wis éﬁaﬁéfrﬁtec? irved) itheOfeddvb AR tiséolved in acetone and addition of
yl)-1-(1-napht hepet hoxy) cycl ohexane was_perforned bwr eparative HPLC

(Vaters Delta PREpok@bstheriggsssd sloy evstalljertion % crpppofihe title soprayah 61-88®x anes

(2:98, viv, + 2% P.109%s5¢C\west Rlibdaanivitile diéndhtathithy2R0ndiEhdflin tthige 1i t1
compound. viii) .(IR,2S5)/(1S.2R)-2~3-Ketopyrrolidinyll-1-L
napht henet hoxyl cvcl ohexane nmonohydrochl ori de: A m xture of

(IR 25)/ (1S, #R)-2 EXAMPLE 8
(1, 4-di oxa-7-azaspiro[ 4. 4] non-7-yl) - 1(}&1- napht henet hoxy) cycl ohexane (480
ng, |.23 mol, step vii) in 6MHO aqd¥dBaNsBHGt i on- but anone (1:4, v/iv, 40

) was refluxed 30 M&kendrLROULISE2-(BBRZ e R VEHI0 Ry8ppigeed in
vacuo, the residual aqueousqgol(ut(lﬁon C%]g\ﬁJAN 2003 V\D%@%OZZS :

PCT/ CA991 00280 88 was diluted to SOMPNORIRRPCHERRERE and extracted twice with
diethyl ether (2 x SO L) and then thytgmoiksBg)di chl oromet hane (3 x 50
m,). The conbi ned dichl oronet hane extracts were dried over sodiumsulfate
@Dd the sol v&ht was evap®? at eBhg slartipg ¢rgns-amipogyelghesarg! igiprepared according to

example 1.

(1) To a chilled (0°C) solution of (&)-trans-[2-(4-
morpholinyl)]cyclohexanol (3.0 g, 16.2 mmol) and triethylamine (3.4 mL, 24 mmol) in
dichloromethane (50 mL) was added via cannula a solution of methanesulfonyl chloride

25 (1.55 mL, 20.0 mmol) in dichloromethane (50 mL). The addition was completed in 5
min., the reaction mixture was stirred for another hour at 0°C and then at room
temperature for 3 hours. The reaction mixture was washed with water (3 x 30 mL) and
the combined aqueous washings back extracted with dichloromethane (50 mL). The
combined organic layers were dried over sodium sulfate and concentrated in vacuo to

30 provide 5.25 g of the crude mesylate.



was further dried by azeotropic distillation of toluene. The titlzzz f@‘mﬁ@?d
was 5 crystallized by triturating in hexanes (430 ng, 93%yieldf, ¢a

el enental analysis indicated in Table 1. F JAN 2003 WD 991 50225

PCT/ CA99/ 00280 89 Tabl e 1 k CompoundFor mul aCal cul at edFound#1CuH~-NOzCl C
70.29, H 8.04) N 3.?3%C 69.36) H 8.17) N 3. 73%t2C=i H3I VO=Cl C 70. 29, H 8. 04,
N:3. 73%C 69.78) H 8.06, N 3.56%3C, ~Hs~NzBrCI C 53.41, H 6.72, N 3.4Q4
53.16, H 6.77, N 3.35%#4C=~3~IVO-CIC 67.42) H 7.72) N 3.57% 67.31, H 7.75,
N 3. 599%#5C" HL~NOYBIGE25 5| . 38, H 6.47, N 3.33%C 51.38, H 6. 21PCRCA99/00280

3. 28%t6CzH, zZNO-CI C 62.24, H 8.36, N 3.63%C 61.69, H 8.64, N

3. 63%t7CzzH~NOCI C 73.41, H 8.40) N 3.89%C %83.26, H 8.6a) N

3. 94%#8C2H~~NO~SCI C 62.89) H 7.39, N 3. G/% G1.94, H 7.42) N

3, 70%t9C~oHi sNOzSCI C 62.89) H 7.39, N 3.67%C 62.53) H 7.56, N 3

64%#10C" H~, NO Br CI C 53. 4Liij) H B0 éadiurhl hgdrife)80% 3il AdRperklok, pfodiohly washed with
.57%#11C, oH ~NO-rC1 C 53. 41, H6.72, N 3.46%C 52.61, H 7.46, N

. 019%t12Cz, H; sNbsxanes (33 19@DH0P02775 pmpDsindipy dmethwformanide {5G miy was added

. 45%t14C'Hi 6 i 3 - Nnmol) i
 51%#15G ZHz NON%?&‘% i é‘%mﬁ (gfﬁg%e 3 3 ; R %@?@%"l G5 é?)a oD i dry

. ?3%t16C" H, ~N2dingthyHomendde 619) mi).g Agidition) weas11gligwvegobyo gyolption afggasnnd the

asoa180-1+-3N0 e g el e, Sl B kel o prepared

. 31%#19C" | | nNOCKiB34bo%e/ waxd )didsblBed in) diy Binfe8iiforbiamide, (561 BLP hnd fhe resulting

, 56%6t20C, 91 - 1H VO=-C1C b6.35) . H, 9.,96. .N. 4. 079 . 22). H 9. .72 .
| 20421 C~~Fi ~z N%“é”aé@.gﬁ,‘?“ﬁ Gaying v ‘@%%%Cﬁgg%’?j"}‘ﬂ" F?‘ﬁ‘@f")‘ \fhe reaction

{3) | 79%4t22C, ~Hy ~Naixtire waklh&fedaa 72°C fok2 Giotns,, théd tBe ipsatnie O3, reddcéd o 45°Cland
13)36%23C"' H-~N01C1~C 53. 9 H 5. N 3. 70% 53, 88 5. 79, N

3. 59%¢24C" HZ6| 36‘2&1%‘?0"?:\2%% ‘%‘i‘."t@g‘; aﬁi?eé?"ﬁﬂ?" N”%".’%U@Ej’%ﬁg%‘? 145 wates (80QnL)

3, 33%#25C ~i 10l VardChx@radted Gith etly? acefate (3 3 260 94L). 7 Th8 éombihed &rginidNextracts were

3. 51#26C"' H-~NQOC1, SC ?‘ L46, H 6.10, N 3.53% 51.48. H 5,86) N ., .

3. 44%t27Czz H~, NE%C%"@ o Why spiuatedzaquequy solelagn (0P gk) of sodgishiggids agd dripdcanvpL E
28 - 2 JAN 209%:VRiS9LARR2 EvRSeFACAIDIH A8 BOASTFSMENTI £5f an oil which
ANTI Al ZRHYTHM C EFFEI CACY Antiarrhythm c efficacy was assessed *téd .

i nvestigating tMes gsrbed ibrthe GONELUARY Beriedmeth hestwert eoleioncdtifilde ether
arrhythm as in g0 Ush SiBhrecisidddefdm (1R SRR A soNehEWis Qasdratsd HMvackt S
wei ghi ng 200- 30P]égms were subjected to preparative surgery and 5 assigned
to groups int’a pihiterepiverudreddgmehlonde witcrrs digsdlvedin akp(Z g mihathe acidic
anest heti zed W fdhebidl sofuliorowsibxiri@edSwitdima lethbY (2 RADG LY Bnd tlmaoaki%@& 1o T al

artery was cannul ated for neasurenent. of nean arterial blood pressure and

wi t hdrawal of bMEB@dusanpHI s sodipm hydrpxids. o ik basic\agpequsspdution wps catAAdV Y f or

injection of drag}sl-eﬂéh?&h@@aﬁj),%&@a& iYed RSB &0 dridd DR ¥&ELY saake
occl uder | oosel MI aced around the left anterior descending 10 coronary

artery. The thomfceancenipied jn weayotindesve B8 edof Bogudadrer aminoglber- byhd eée t i on
o el ectrodeg PhRGeA wat @Hﬂaehms,cﬁ,raﬁmgaaﬁ@ or?&ﬁic%,g@l‘cGOt(l?ﬁ-zF@ﬂa%h) vithh Al ae
e In the md ar n a

ant el ectrode | eads wer xteriorize scapular region. |
random and doubpkethyliapetateranddighloramethaned13, v/y) 35 diusny to ppayide-thefrgebage. Fhe

i nfusi on of vehj ; AR ! :

m nut es i nfusi oh@h‘?ﬁ%@%{&ﬁggr \/vasryp;ljlltﬂt @8@%2%3&5&9 B%ﬁé(g%go 3?: d%:ogﬁlgégery
artery occl usi osalt iBC@dingra sapurdted sodutiop|of d1C1n ethgleteer (Hefaml.). r Theesclvedt was

nortality were d for i f.1er si.on.  Arrhyvt hp wer e
recorded as ven%}ﬁﬁg% Yaé%%?%‘gtrhg} %‘%’%%a?gltﬁ%h(fgﬁff #hl%c%lf'b"}u"f ?‘IB?%H PQ’?}@% (VF)
and scored dscomeihapl t@provide a Sirst top. (0.3 )l of\édybtaltine Pprbduchon césdingli dddision ofkes.
22: 656 (1988) (see [Table e, Jdable 2 c.reDesc .’ ti 0:49, VPBs150- 499
VPBs2>499 VPBs iﬁﬁ‘)’b?‘g"f tp ﬁfdae%#ﬂ%ﬁ@ﬁm@aﬂf&a %‘(P&r‘;f‘ipn((a%g 8 THERYY Ry de of
VT or ~F or bot vereGédmbireliab yisddrhi2s g ofl teaitieOtofgdurdll mf. 198-160td) Habng iRs
total conbined duration5VT or, VF or both > 1 19s total conbi ned

dur ati on6f at al Vemeptalapalysisindicatedinfableds + or occl usi on7fatal VF startin at
between 4 mn and 14 mn 59s after occlusion8fatal VF startin at between 1
mn and 3 mn 59s after occlusion9fatal VF startin < 1 mn after occl usion

Where: VPB = ventricular premature beats 20 VT = ventricular tachycardia '
VF = ventricular fibrillation ,- 2 JAN 2003 WD 991 50225 PCT/ CA99/ 00280 91
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Rats were excluded fromthe study if they did not exhibit pre-occlusion
serum pot assi um concentrations within the range of 2.9-3.9 nv Ccdl dANad003 s
associated with increases in Rwave height and "S-T" segnent el evation; and
an occluded zone (nmeasured after death by cardi ogreen dye perfusion) in the
range of 5 25%50% of total left-ventricular weight. Table 3 describes the
result of tests of the conpounds described therein as values of a given
infusion rate i l | / kg/ m n. (EDSQA. A) which will redu

arrhythm a scor{eiloirp?l&{zr%ergt ed animals to 50% of that shown bycgill?&rfkg?[gozﬁ eat ed
only with the vehicle in which the test drsygs) is dissolved. Table 3 i
ConmpoundEDS50AA#

10. 8#21. O#32. 1#42. 0#53. 0#64. 0#74. 0#81. 0#91. 0#102. O#111 . O#141. 5#150. 43#171. 1
#191. 4#211. 4#221. 8#232. 1#240. 6#25 ~2.5r -- #26  -~- 6.5 - 10 - Z JAN
2003 WD 991 50225 92 PCTI CA9910028d EXAWPAMPRE IVNEASUREMENT OF ECG PARAVETERS
Rat s wei ghi ng 200- Z&{) R [Wa R o7 LIRNET BN
anesthetized with ggpng5 Eéﬁgmdﬁﬁgbﬁﬁ%%?F@ﬁmﬁgg‘rﬁgtﬁnﬁy)grter and
jugular vein 5 were canrnl at edCYQLOHRaEMeNaMYDROIHLDRIDBA pressure and drug

i njection, respectively. ECG was reco(u['c%%@b}@ sertion of electrodes placed
al ong the anatom cal axis of the heart. cogsrpounds were given as bol us

i njections. ¥Yarious ECG (ipr arfheetstingerensranmsogycichexanab iseprépatkgls ancorlding tbhe
results of the testls as EDZS (m cronoll kg) which are the doses required to
produce a 25% 10 R€lease in the parameter neasured (ne = not estimated).
The increases in P-R intg)valTeanch QRfilieat enora) i selitiont € ofar diagansPriaim
channel bl ockage whi| e thei\ increase in QT interval_ indicates ancillary
(5 di ac pot assiePesERicycleherrnehed solHmme) prbinishylsmine3 4mly Zfiyameha
fantiarrhythm c. in Taéhi@otleth@® (50 mL) was added via cannula a solution of methanesulfonyl
andPRRST#1NENE2. 5#23. 682. 0#332163. O#hNENENE#71. 11. 50. 9# 14-21. 51. 4#l

S15. 87. 83. 4#973oside (153 mizp2G0 mgelp u gichiopompethang (39 gy 0#be 2ddjtion Wasg
EXAMPLE 30 ASSES 5 ORI AN re RO AGEor andtherhodAN0ZOR MR 2t

991 50225 PCTI CA99/ 00280 93 Rats were prepared according to the preceding
procedure. Two TSPIPVEIPPEEAWIEIOra} hetgs- eT@clteflmwlwévqsmquewth Feisu hx BAe
chest wal I and jiplanigomBinkd Gqlebhd wiBHet bGdkE extrabtbd@ iwith VAU BorShidiMedlhon was
used to determ ne threshold current for capture, ventricular fibrillation

t hreshol d cur r épb): Bisgowpinederganic lapers wers dyied ever sdiympsiatecand porgentstegriy

WAl ker) M 3,A., naP 33:123-127 (1990)). Table 5
cont ai ns ED%% vng%ée}gpP%hlzgsg??Hr%ﬁggéneog?&%ardi ac sodi um channel bl ockage,
where the ED25 is the infiiidsi die sedine hydrids, 80%redl dispgrsionnpredowly washpbwitl
required to el iyl R1ley7 fer s i.ne i
refractoriness }%%%qeggf’g%aﬁg? |‘?‘§f§§’ 28Ingo}g%<lgge o? Jmpc(t)h}ggg]?a&ﬁ’(\qec g%%é:“’sas adﬂgg

t hr eshol d cur r efit cdnprla @gptiereof 2 (bergoitdthinphedd-plethanpl (3.56ge 26.0 mmdl) mtdpn 10

t hreshol d cur- i by, 4 " fiect.| L eriod
is represented yet'h gpﬁ%@g gfté ﬁ"%). Add}’(ilcz);l_ wasmﬁm%[i b? dvbiifior glf' 5%% ¥l SN Y

. ) 20 reaction miXture was stirred at room temperature for 3 hours. The mesylate as prepared

in (ii) above was dissolved in dry dimethylformamide (50 mL) and the resulting
solution was added quickly (2 min.) via cannula to the reaction mixture. The reaction
mixture was heated to 85°C for 2 hours, then the temperature was reduced to 40°C and
the reaction stirred overnight. The reaction mixture was poured into ice-water (800 mL)
25 and extracted with ethyl acetate (3 x 200 mL). The combined organic extracts were
backwashed with a saturated aqueous solution (300 mL) of sodium chloride and dried
over sodium sulfate. Evaporation of the solvent in vacuo provided 8.2 g of an oil which
was dissolved in ether (100 mL) and treated with a saturated solution of HCl in ether
(100 mL). An oil precipitated and the solvent was evaporated in vacuo and the resulting

30 crude hydrochloride salt was dissolved in water (200 mL). The acidic aqueous solution



a Com oundl t VFTERP# 2 JAN 2003
12 81. 41. 5#20. 90. 71. 3#35. 8NE4. 0#70. 70. 20. 4#146. 4- 1. T#1551. 21. 6#1767. 37. 1#23
7.-66. 25#241. 71. 21. 1#2610. 595. 4 15 EXAWPLE 31 CAN 1~I E VAGAL- AF MODEL
General nethods Mongrel dogs of either sex weighing 15-49 kg were
anest hetized with norphine (2 ng/kg iminitially, followed by 0.5 ng/kg IV
every 2 h) and a-chloralose 20 ( 120 ng/ kg N foll owed by an infusion of
29. 25 ngl kgl h; St Georges et alL, 1997). - 2 JAN 2003 WO 9
PCT/ CA99/ 00280 FXOP5&5vere ventil ated mechanical ly with roo%@gﬁgé‘m“
suppl emented w th oxygen via an endotrache tube at 20 to 25
breaths/mnute with a tidal volune obtained”froma nonogram Arterial blood
gases were neasured and kept in the physiol ogi cal range (SAOz>90% pH
7.30-7.45). Catheters were inserted into the fenoral artery for blood 5
pressure recordiwa eami;tddlvdthcbtlg'asthmiasuﬂenﬂ.mMci thencbasifiedtolpdt h0 Wehen aqueows ns

w th heparni zecebreneLsim BRI B Ry ThERUr abie Fhlondh AR o
37-40C wi th a hesitti agylbiieni®k. 100hL)) eRrdombaed erganis e wer dfied]bedr sodium

t horacotony and a pericardial cradle s created. Three bipol ar stain|ess
steel, TeflonTM® Fé‘ﬂl"@f“é"ﬁ"'f‘tﬁ‘g’éé’“% sl & atthe FRde e anpo lreghfh%&'? € for

recordin g andss tﬂrmﬁkmas%ﬁems& Qﬂ&nét@éaﬁhp 8 %ﬂl@ﬂgé] Bb ?76—13@ th&h} wak b infkture

appendage for recording. programmabl e sti nul at or i tal Cardiovascul ar

| nstrument s, Berqféﬂ@yace*a&)dl%mn%@et(bls\tlr)rra chient te nr@vrdp retpugs freehessai The 2
ms, twice di ast Qlrducd SO AL Sther 90 gtﬁ,)%@tfyl%éne%t § ®ho maithl #dilondoat ed

el ectrodes were inserted Into the ric one recor di ng and
her for sti nulsakt byraddipg g saturated sobation 5f Mmdhﬂaﬁwdﬁ%mmGBWp%ﬁgﬂ was
dtronics, Mn : i Gl
beat s/ m nut e mgﬁg‘%’gﬁ‘lﬁf’ﬂ%rm@ﬁ? #ﬁgg\#agsﬁ%{vkgﬁ tﬁ{]g‘"{i/]gﬁ?\ré?‘% té)gcrﬁgteg‘tagecarre
excessi vel y 40ownd Adda mmheamgmérfqm@hmofr@xﬂm}!sdldﬁc@j 1uF: | 1%1)80“@1 lmvingBl oom
Associ at es Fl yi a corder (Astromed Mr-95000,
Tor ont o, tﬂ%ea%jmn o maly sd'?t{’gaté% E?abe CGleads Il and I'll, atrial and
ventri cul ar eI ectrograns, 20 bl ood pressure and stimulation artef acts. The
vagi were isolated in the neck, doubl ygk%ﬁ)@% R’Ed di vi ded, and el ectrodes
inserted irl each nerve (see beI ow) . anges in (i-adrenergic
ef fects on the hear (z)-Trads{B{4-MarrUmyYD)- S{EBrOM@SERETHDORY Y| CatLodosaveof 0. 5
ng/ kg iv, follgowed by 0.25 ng/ kg lV&E rﬁc t WO hl%urs. Atrial fibrillation
nodel 25 Drug effects to term nate REAHARPMREI nt ai ned duri ng
continuous vagal nerve stinulation me(@oms#ea). Uni pol ar hook el ectrodes
(stainless steel insulated w g!iﬁ Tefl onT" ~' .coaﬁtﬁ%l exge ory t he .di stta
-2 cn) were inserted viavYa 2 63@8@’3%‘8'513@"{&6’( TAFARG"S F%?ﬁ ?cc?rgmghg

shaft of each nexamsplebn nost experinments, uni poI ar sti rrull were applied

with a stinulator (nodel DS—9 G ass l AN 2003

991 50225 95 PCTI CA99I 00268 I%ﬁcy, M&j“@g kj‘g& el f‘\}‘&P“o P (*g’ XPWave

pwy ses at 1026z xﬁd}ﬁhoﬁnjimbiomexﬁlemcwfg,uaatmxﬁ@)qsaﬂdrtﬁﬁhﬁanmé slage., awﬁﬁdgj ig. In
e experinments ol ar atiqQn was use e voltage requjred.to

produce asyst ol & gﬁ’.‘g’%"c&h%‘é vegs 3de o e ehiien _ﬁ%awﬁq?«yl rice

short burst of r&apsehLabe. oalm&pﬁldaau&mﬁahh&é (56 ﬁm.? trhdTRRlitibn 3ds Qbinpleted i Shol d)

5 was delivered to i nduce AF which was ordinarily sustained for nore than

20 m nutes. The MWRgdPe BRFion BPEBE N8| HHED (agoluf dewet Vitgand disac geom

condi tions, and té:ﬁﬁe?at&r@?&b‘%héd'{ﬁé}eﬁéno‘ﬁ@ﬁﬁnﬁéﬁﬁ%@ﬁﬁdJnﬁn*m & 30 hDeam@ane
bradycardic effect. AF was defined as rapid {>S00 m nute under contr ol

condi ti ons), 2% r theyeambhincdtaanepus mashings bark pxtasted with dichiarermeshans 5 raiph dihsgy .

combined organic layers were dried over sodium sulfate and concentrated in vacuo to

provide 5.4 g of the crude mesylate.
(i) To sodium hydride, 80% oil dispersion, previously washed with
hexanes (3 x 10 mL), (0.60 g, 25 mmol) in dry dimethyiformamide (50 mL) was added
30 wvia cannula a solution of 3-bromophenethyl alcohol (4.0 g, 20 mmol) in dry



10 Measurenent of el ectrophys_~olcg_ical variables and vaQal response
Diastolic threshold current was determ ned at a basic cycle | ength of 300
ms- by increasing the current 0.1 mA increnentally until stable c-aﬂt JAN 203
obt ai ned. For subsequent protocols current was set to twice diastolic
threshold. Atrial and ventricular ERP was neasured wth the extrastinmul us
nmet hod, over a range of S 1 S2 15 intervals at a basic cycle |length of 300
M. A premature exbgsgki mMul us S2 was introduced every 15 baspgrghdofbish. The
S 1 S2interval was increased in 5 nms increments unti 1 capture occurred,
with the longest S 1 S2 interval consistenfly failing to produce a

propagat ed response defining ERP. D astolic threshold and ERP were
determined in _ duplicate and averaged to give a single value. These val ues
were generally within 5 ns. ''w-_ZO The interval between the stinulus
artefact and t hdmptitfogpamide (30omkL) Additien 38t fllowad brexebtiangoly sasandiliex of

conduction vel 0Gigkon hkre/ whSstibed Hrbork Afperat¥@Rr SRR itk i1k Qs YRPAEa A~ DY
counting the nunber of cycles (nunmber of "beats -1) over a 2-second interval

at each of the an (iatbovectsdlissglved iedry FimethyHermamigeC(3) mbhsnd direrrsultivgr e
averaged (0 obt ahiu@R%ahal dudhAR A Tvid AhnfREIhEIREINTRELA. FRdCLLEN. 25
The stimulus voltage-heart rate relatronship tor vagal nerve stimulation
was det erni netl umztere v htated toBSPE fari2dwers) themibs temgepbire waseduced tred /G gad
nerves were stinul ated as descr. he o] w.t.h _various, vol.t ages

ot ormi ne. the. valkraisEon i SEGHERG TuBlREp il Ah bRHELNE EEHEE (L
greater than 3 aadernssted withesthyd agons 3 A0V aidl The cor@binéd ofghrié exitaciadere
confirmed under _each experi nental, conditi.on and t.he | ta - 2.JAN 2003
A0 901 50925 Por EKEIIEH Pa e e S0 faP R HETHe 0P WLt Fithonse
‘td vagal nerve svirRbdighiselfte; HEvapaition of theGalSE in vackdprovidédss. OB Sf ahadil wagasi bl e
to produce aialstol e, vagal nerye stinulation was adjusted to a_voltage

whi ch al | owef t WE° 6 dR EhEiICOEES 0f realgfal ithhe-saiyaise sHBi o ofi ™ Gthder
control conditi @ud nIHeAnflprtipitafed EXIBE L0MRAH Wds ePApREREGH SackbandpREIIFRNL 2l
groups studied are summarized in Table 5. Each dg& received only one drug

at doses i ndi cat®de hyfroehloride splt wasdissqlyedin wiater €00 gil) o FBeridie pugoUREP IS 0
rangi ng st udi es waf @lulaeé®aith ¥l e €0k FJoUALY) 4nd theh badiida-ts pHADSSthYE a§uedhs/ EN.
All drugs were adm nistered IV via an infusion punp, vvth drug sol utions
prepared 10 fresprgoen of softisay hydraxids: (B0% &Y. obhe brsicqyeays selpdrneRiseragst .
Vagal stinul & i QinRafyReBESGESx 160 MLJahd B&RbibAAR EanfORYEr® Wefeldita ldvaNdRm
descri bed above, and nmai ntenance of AF during 20 m nutes of vagal nerve
sti nmul ati on undé&viated cencertpediin vesHe tadeaye ¢érg afitherrudsifies pminqethere The ¢radd on of
AF) the di ast ol isfahdiwas Betifbadn dnicRRtogfaphy16n &fidal JdBPAY-246 Hebl) Hifh MBikRire
determ ned. Subsequently, these vari abres were reassessed in the atrium
under 15 vagal 0&ethd asstaterdichioromethaps dely vivp ARt 9girevade heBYE fige baseralls, t ook
1 S-20 mi nutes. plRc iR ssditidbn eBFPARS §50 ALY ARFon Y o T nfBibRIdtRRHES
confirmed and the vagal AF/ el ectrophysi ol ogl_cal testing protocol was
z1r:’3peat ed. A # esdt by adding satralies selutigns oo BRI ethylagiber (49 arLIAFTheesohesny weg ed.
¥ve mnutes |a . 3 : own
' Tabl o 5. - The Cr P et 1o ol R O iain Y IRl Wb P S
obt ai ned i mredi andadditionef ethet wiggertdb fommation i arysielsi(AH 3 ) ampwS-1gBe having  AF
termnated w thign g eﬂ}iap%\t?\gﬁs ir}dﬂgtegknef fhysi ol ogi cal measurements obtai ned
under control conditions re repeated and a bl ood sanple was obtained. If
AF was not termnated by the first dose (wthin 15 mnutes), a blood sanple
was obt ai ned and vagal stinulation was discontinued to allow a return to
sinus rhythm The 25 el ectrophysi ol ogi cal neasurenents were repeated and a
third and final blood sanple for this dose was obtained. AF was reinitiated
and the vagal - AF/ drug i nfusionl el ectrophysi ol ogi cal testing protocol was
repeated until AF was term nated by the drug. 2 JAN 2003 WD 991 50225
PCT/ CA99/ 00280 97



Statistical analysis Goup data are expressed as the mean SEM Stafi st czﬁ
anal ysis was carried out for effective doses for AFCL, and ERP us{:'.nz N
t-test with a Bonferroini correction for nultiple conparisons. Drug-effects
on bl ood pressure, heart rate, 5 diastolic threshold and ECG intervals were
assessed at the nedian dose for termnation of AF. Two tailed tests were
used and a p<0.05 was taken to indicate statistical significance. Tabl e 6
EXPERI MENTAL GROUPS AND DOSES OF DRUGS Dose rangeEffective doseshe

doseMedi an doseXRUEPRE (p, for terninatingrequired forrequi rEW’Fé?”(PB?stg) AF
(I'trmol /kg)term nation ofterm nation of AF (Z%rmllkg)AF

(p. mol I kg) Fl ecai ni del . 25-104-2.5; 1-104 5 14 A single drug was

adm ni stered to each dog over the dose range specified until AF was

term nated. The nunber of dogs in which AF was term nated:at each dose is
shown (nunber of dogs-dose, in pnol/kggXAMPEET®an t SEM as wel|l as the

medi an dose require te AF | Each do cei ved onI y one
rug A nunber Jof |41 BB RMAEOBHOME LMo R R B
eval uated by this nmethod. The resul MoNohevwestuibabe al | of the corrpounds
tested are effective in termnating AF in the cam ne vagal - AF nodel . The
conversion rates are simlar to those@éﬁ’@% Bor a variety of other class
| and 111 drugs in this ngdel phJb0&tek kent-bMuBo&/HhSandll & Jef Eacsidife GYNL T Ol
in the present study vvasmgorrpar%b el %o t hat pgygw OSE(F l epore ec(i: A‘fi% of the
drugs prol ongede¥®™@lebrior to termi nation of AF;, 20 effects whi ch are
gl obally consistent wth fhe ve,le of ;o6 d f g nation
of AF. The tested corrpour@; o?@t hé& P@gghnt ﬁon en&%gdnloﬂ?dg#lot&? t’%ﬁ'{:g)@l ood
essure or heantorphaliwlﬁctyctohecancﬂdi! arg, d@%amiorb)ranﬂemmhyianmtﬁ mly 2¢almmél) The

‘héart rate responge,to v er stinul.ation S_Sim in.all I OVps
and was not mffue‘r?}é]gﬁmbe ZmX‘iNaidﬁgge W%Zﬁgmﬁ &2\55’7}86625 any
of the conpoLmdshle eldSS h‘flgzﬁo onmmol) it dmubminemmatsmﬁ% of Thehadditidi age

required to pro a ol e 101 roduced a,1.3t0.1 seco

EXAMPLE 32 5 CARP %‘%r%t ‘ﬁﬂ“?‘f‘%‘ Wﬁﬁ‘éﬁedr&?i‘ ?%&B?“’ﬁ Q’%bzg‘g:‘:“eﬂ}%d to
chialr acteri Zﬁ thﬁ)oﬁﬁ&h@aﬁﬁzfésfoaﬁdhéﬁsag(ﬂea&abh@i mixnizé »asg wéAE&)ﬁmth\/\ﬂAﬁdqzamb f
col | eagues have { hat AF ends on reen the site o
oI o T o Y g R e POt “GReDE SraSH kG AV rBTEd T Sreplertroabans d5h i o

prepared by dusmmgrha&mmsmagimaudyea Werd hherdaivertbaumwdﬂmefaﬁtl tonogtkaleyl in
"burst" paci the atria § ? peri od o; days after recovery. AF is

i nduci bl e t dé’ifgoé‘ﬁ'ﬂ’d‘éﬁ §é& the epdcmewiate-py the fourth day after surgical
preparation; sustainableyriab stfdldiﬁ h?dndlcssd"/heﬂ arspéiam HadViousyOwehdd With
rhythm The inducibiljty of AF a a&g@an abl(géq_l S sdgch t hat
oniy 50% of dogB%38SF X2 '%Ir)s(tozﬁoﬁeas RF“" )d%ﬂﬁ"rdé’i“f"yyl de (1G] yay added

requi site of 30viAl Gakhla. a HEMEBME of Zb@nﬁyl%n@thy’!ahﬂc&wﬁt(ﬁloak PouihRl thaty
evol ves by the fourth day .is inducible In nost Egratlons Atrial flutter

is more readi| ydimehyemmanids (S8uplblosAdditien wag &"ﬁﬁv?ﬁ CYHPINRich 8t Wpehe
,I duci bi |it y200f retichURiRiuetBRasalitr& at tdton feRipbrbiir<BY3 RARS. TSR Mie a8 fEFir@d to

AF that often devel ops follow ng cardiac surgery that 20 the sterile

per i carditis noHefinibeyre was disselued in, dyyedipethyHormamider GPymED apd teentestlting| ved
in the etiol ogysqfidOpdsaasdadfickiy Az rﬁnﬂ?%amﬁa RtRY1eQ8i0f niie@ifeS erfifreaction

selectivity to an ischaema or acid selective drug. Simlarly, while

coronary art erymixmgsms featgd to BEABM0r 2 dawgathen the tepwerbrawes redncad F%‘W@@d
ventricul ar i schagfon &1%@0%%&3?@:6%2%10 j 1)ne‘€v\7ﬁ;cr\ﬁédsikto i wggj I%(?xé-{u al

i schaem a due to coronary arter e atrial cts
are rare, th eamhgttlbeed]wah ethyb aiatet (3on 20k mi e The\vbmigided orgartie extrastsevaos US
and risk for AF r [ Qi dIS Qf,\the ,.

aut onomi ¢ i nner va on o % a?ﬁ%aa% &%s (f%u“’% Ct%odl 0%3&% IE’JT)oaln‘f?g\?\fdng
CABG. Met hods Sbuatisediumeulfate Bvaporation lof thie lsolaem &ﬂmﬁﬁo mﬂeéd 84 g of @rail which

percardi tis 10 30, el S ALDFo WRPIASALoRRS B iR HimSOPEY ko b

mL with water and the pH adjusted to pH 2 with 1.0 M HCI aqueous solution. The

bt
-
54

30 acidic aqueous solution was extracted with ethyl ether (3 x 100 mL) and then basified to



2 JAN 2003 WD 99/ 50225 PCT/ CA99/00280 99 fibrillation/fluiter. Atrial
flutter or fibrillation was induced 2 to 4 days after creation of;'sfdA'N 4003
pericarditis in adult nongrel dogs weighing 19 kg to 25 kg. In all

i nstances, the atrial fibrillation or flutter lasted |onger than 10

m nutes. All studies were performed in accordance with guidelines specified
by our Institutional Animal Care and Use 5 Committee, the Anerican Heart
Associ ati on Pol ivgyognpdgesear ch Ani mal Use, and the Public Heati/flasaoysoce
Policy on Use of Laboratory Animals. Creation of the Sterile Pericarditis
Atrial Fib/Flutter Mddel The canine sterilg pericarditis nodel was created
as previously described. At the tine of surgery, a pair of stainless steel
wire electrodes coated with 10 FEP pol yner except for the.tip (O Fl exon,

Davi s and Ceck) re sutyred on the right.atri al ndage, Bachman's
bundl e and the. oyl i amspe ofm oAt shben T HRERES ArisaraPRE B on o
the coronary si pisactedMthciti] athee(3be100aaD), @acdondirRe bigasie 18trsened diidl svepas
approximately 5 mm These wire el ectrodes were brought out through the
chest wal | and &GP SBfae e PREPEMPGM Xrcrmiorlprye 2k & PSthe ST TeF BRIM9Rb e
subsequent use. Thecrille ,sr_t;@ucmaa;,hﬁs ie®By airmﬁa{s@swmtsmeag@g@ (HLI3D rksHPRith
anti biotics and anal gesics and then were allowed to recover. Postoperative
care incl uded adminueeofthybecetste-dichlorpmethaned1:dnvdvas lugetsp providethegpure feogs,
begi nni ng on po pe i o cii 0 t all !

fibri 1 aci ony 1 orERETH yﬁ“ﬁiﬁ'ﬁ%gﬁk%t i Ayiobmer 59 LPhd Tamveried to the
confirmthe 20 medelnidisichlotige salichyt #ddingt satyratddt splutibn af HC lin £ihp) éthert ((@mignd t o
test the effica r r.ial paging.was_perf d through the
,ebect rodes sut mgée %]P' %Jrilgw%hée{gﬁ(ﬁ?ﬁ é'i %gcﬁ‘fg’gglf y S’% ‘Blgssf] '(%%gzgtlf‘vtgg é‘!‘ég‘?”i‘m when
stabl e atrial f bmbteof vwd ethashliaeichdditiveofogien triggesd fosmatiby ofierystple whhivede For

t he open-che st.udy,.each do ane ized .with pentqbarbital. 25 (30
g kg ) anth netiakt wERR Rl M0 AR TR B be By A Ry o
nodel 50 anest hasTalemachi ne (Hans-Lake, Inc.). The body tenperature of each
dog was kept within the normal physiol ogi cal range throughout the study
with a heating pad. Wth the dog anesthetized, but before the chest was
opened, radi ofrequency abl ation of theeXxhmsphbBndl e was perforned to create
conplete atrioventricular (AV) bl ock %Tstan ar d ~:. 2 JAN 2003 WO

99/ 50225 PCT/ CA99/ 00280 - 100 el ectrofe EAYHEtE: t echni ques. This was done
to mnimze the SupRIORFAVRINYL)-0B-4-BIMErAGX @RENM SNIFROEGHYIIC YCooREX&KES duri ng
subsequent recordings of unipolar atyial el ectrograns after induction of
atrial flutter. After conplete AV bi"SYRMVRCCEI®RIPRd, an effective
ventricular rate was mai ntai ned by pa@odgoodp#ih® ventricles at a rate of 60
to 80 beats per 5 mnute i\Slith ﬁ Medt roni c 5375 gFI se generatﬁ?r éol\%dtroni c
Inc.} to deliver stimuli ®ia TheSBHRErrpyRRnegyciohergnqlds PIRFET FFP ™ IT i ¢l e
during the initiegmpidir.gery. Determ nation of Stinulus Threshol ds and
Refractory Periods Duri nﬁ Pacing Far the induction of AF/ AFL, one of two

,pyvi ously d&cribed net fds fAs Bsedbillgd 1 P Che robtien i o of BHE=GIE-Ewo
premature atri  glorghBBdyi) |3 ioféxarol (3,811 62 mthoh)A6& Hiethylamine (3.4 mL, 24 mmol) in

dichloromethane (50 mL) was added via cannula a solution of methanesuifonyl chloride

(1.55 mL, 20.0 mmol) in dichloromethane (50 mL). The addition was completed in 10

min., the reaction mixture was stirred for another hour at 0°C and then at room

25 temperature for 4 hours. The dichloromethane mixture was washed with water (2 x 50

mL) and the combined aqueous washings back extracted with dichloromethane (50

mL). The combined organic layers were dried over sodium sulfate and concentrated in
vacuo to provide the crude mesylate.

(1)) To sodium hydride, 80% oil dispersion, previously washed with

30 hexanes (3 x 10 mL), (0.6 g, 27 mmol) in dry dimethylformamide (50 mL) was added



10 atrial beats at a cycle length of 400 ns, 300 ns, 200 ns, or 15? ns b)r
(2) rapid atrial Pacing for Periods of 1 to 10 seconds at rates .~ JAN 2003,
increnentally faster by 10 to 50 beats per mnute than the spontaneous
sinus rate until atrial flutter was induced or there was a loss of 1:1
atrial capture. Atrial pacing was perfornmed fromeither the right atrial
appendage el ectrodes or the posteroinferior left atrial electrodes. All
paci ng was 15 perforned using stimuli of twice threshold for each basic
drive train witWRo¥8sfi ed Medtronic 5325 progranmabl e, bat PEFFABYURY0d
stinmulator with a pulse wdth of 1.8 ns. After the induction of stable
atrial fib/flutter (lasting |onger than 1004vi nutes), the atrial fiblflutter
cycle length was neasured and the initial mapping and 20 anal ysis were
performed to determine the |location of the atrial fib/flutter reentrant
circuit. Atrial vd sshin4 a2 \SREHEELST 3EU-Ehethok Akl 1)21-priopdnol (Byd3hgN A010Bieol) 1840
beats per mnute) characterized by a constant beat-to-beat cycle |ength,
pol arity, nor phénodipethyiiermamidei(5Qmb) ofdditien Vasclolieyed byjeyelption & ases pashytbg s .
Drug Efficacy TestidhniakOna sifed dtrofh tesehanfe fo7 b 3. Ok x?%%aﬁ:% ;&%B%a)

were nmeasured fromthree sites: right atrial apper]da?e (1 posterior
left atrium (PLAY (iDarheveass rdissolyedim dhe dinsthylformanidp (9amild aa¢ dhe r¢saligeg hs

200 and 400 ) > - 9l

o duae b oy solon s A ERRAN/E mit) Y I SRR I RS
i nduced, no f ur tribanrestas diyatedate 900 éor 9A mih.adnd dizep . thetempdratiredvrs eetucAiRorkis€ have
been sustained fo 0 mnutes. The wali ti.n riod was al]l owed fo
ooont ancoas ¢ or AR s oxd iR, SritickipBEit A5 B e pla e Gk Bop, o
@en rei nduced aflg and Rktrdcicd vithaathyll dcerwe 3 xe(0rmL)s t Thid ¢ongbibd uggdnitf exsaan. 5.

ug was then infused in bal us over 5 mnutes. §. |f termpated wth
the first dose t§ agk"fﬂsg%dw@hﬁfﬂ"éraWB@‘fﬁuﬁ ?ﬂi‘é"r‘?” &?&%@ﬁﬁ@ﬁ&&gmé‘“ re
repeated. 7.1 dgedovit t@uv@sifadd. | Dwpekafi® of the sdlventin fuckepidvidad .5 d éf thbere
was no termnation then the secon(g dose was_given over 5 mnutes. 8. After

term nati on and“BEPPREFteVHER SYASlssolyed dr dnep B efprout §olpusm dPlemik ahds

tried for a perifhcRll WihtEr (24166 mLY5 THe aqieotiClaptel Wb Gashildd 18 p3N10iwiRdsgopr 10
m nutes, a bl ood sanple was taken and the study regeat ed from #3 above. 10.

1 no rei nduct i SO 19FpuE FRluiam A8 CYRCts i ether'(2x100 mL).” The combined organic

layers were dried over sodium sulfate and concentrated in vacuo. The crude product

15 was purified by chromatography on silica gel 60 (70-230 mesh) using a mixture of ethyl

acetate and dichloromethane (1:1, v/v) as eluent to provide the free base which was

dissolved in ether (80 mL) and converted to the monohydrochloride salt by adding a

saturated solution of HCl in ether (80 mL). The sticky precipitate was collected,

dissolved in the minimum amount of warm ethanol and a large excess of ether was

O 20 added to trigger crystallization of the title compound, m.p. 175-177°C, having the

elemental analysis indicated in Table 1.

EXAMPLE 13

25  ()-TRANS-[2-[BIS(2 METHOXYETHYL)AMINO}-1-(2-NAPHTHENETHOXY)]CYCLOHEXANE
MONOHYDROCHLORIDE

(CoMPOUND #13)

) Bis-(2-methoxyethyl)amine(25 mL, 169 mmol) and cyclohexene
30 oxide (17.2 mL, 170 mmol) were mixed in water (5 mL) and the resulting mixture was

refluxed for 30 hours. The cooled reaction mixture was partitioned between 10%



~- 2 JAN 2003 WD 99150225 102 E?~AMPLE 33 AS5ESS5MENT OF PAIN BLOC?A&E
PCTI CA99/ 00280 5 CGui nea pigs were shaved (backs only) and 6 ali dqudét Né@ﬂ3
ul.) of conpound solution (10 ng/m ) were injected just beneath the skin to
form 6 bl ebs which were outlined with a pernmanent nmarker. Pain responses
wer e assessed as above on each bleb at regular intervals up to 4 hours post
I njection and the duration of pain bl ockage was recorded for three ani mals
for each test sqg MsQﬁ Tabl e 7 ConpoundDni ation of Bl ocka apcycasemozse
oursl2.52332. 511 |ne0 10 ,' A nunber of the conpounds of the present

I nventi on have been evaluated by this nethad. The results showed that al

of the conpounds tested are effective in termnating episodes of atri al
fibrillationlflutter in this nodel. There was no proarrhythm a or

cardi ovascul ar adverse events aqbserved durin dru treatnent. 1S All

publ i cati ons andaphkagueous A90imelaiand Aisthylsiher OBl ﬁﬁtyeelﬁé@for Penextgiedr e
herein incor por &g my Wwigf aetﬁ?;%e} 2 4 6o ﬁﬁme%hﬁmed %m’nfs 1@@&%@@&%&1%'

publication or patent application was specifically and individually
i ncorporated by withtwstes (foml) mdained heer sestiay silfaty. iThewplient wes eyspereiedl &t wdue hat |

2l though spect ¢ AR e TOTLAFRL ALl BN SIHRYE HERAL S 150,

herein for purpos 'on, various nodificati‘ons
wi t hout deviaiimgoﬂﬂenﬂthe spirit and scope of the invention. Accordingly,

56150795 PCTI CAS9100280 (5 T v - ciled s {006 SRRERGY <f, nbigraps 26e-

sol vate or phar mﬁﬁmjtdttfy@hﬁxymmaelma{bﬂ)m 63k} 20.0emewl) Hd HBthQaineN3.4RWLR3 (1)
band. o Ro. ey 2488yt s riiane v il vag Qe Gt seneiis dh oISt 0
éﬁd C - C, al kyl emthaﬂsulmysahaedee(d 5 rnqmjowdrrﬂgam in GichloRaleltdhe (50, mL). The

X and berazyl; R .and R= are independent|y selected From
ditional was completed’'in 5 min., the reaction mixture was stirred fof another hour at

C cycloalkyl
0°C and then at room temperature for 4 hours. The reaction mixture was washed with
water (2 x 30 mL) and the combined aqueous washings backextracted with
dichloromethane (50 mL). The combined organic layers were dried over sodium sulfate
and concentrated in vacuo to provide 4.87 g of the crude mesylate.

15 (1))  To sodium hydride, 80% oil dispersion, previously washed with
hexanes (3 x 10 mL), (0.60 g, 25.00 mmol) in anhydrous dimethylformamide (50 mL)
was added via cannula a solution of 2-naphthenethanol (3.4 g, 20.00 mmol) in
anhydrous dimethylformamide (50 mL). Addition was followed by hydrogen bubbling,
the reaction mixture was stirred at room temperature for 90 min. The mesylate as

- 20 prepared in (ii) above was dissolved in dry dimethylformamide (50 mL) and the

(‘) resulting solution was added quickly (3 min.) via cannula to the reaction mixture. The
reaction mixture was heated up to 90°C in 2 hours, then the temperature was reduced to
40°C and the reaction stirred overnight. The reaction mixture was poured into ice-water
(800 mL) and extracted with ethyl acetate (3 x 200 mL). The combined organic extracts

25 were backwashed with a sodium chloride saturated agueous solution (300 mL) and
dried over sodium sulfate. Evaporation of the solvent in vacuo provided 8.1 g of an oil
which was dissolved in 1M HCI aqueous solution (50 mL) and the volume completed to
200 mL with water. The acidic aqueous solution was extracted with diethyl ether (2 x
100 mL) and then basified to pH 10 with 50% sodium hydroxide aqueous solution. The

30 Dbasic aqueous solution was extracted with ethyl ether (2 x 100 mL), the combined



C3- C, al koxyal kyl, C, -C, hydtoxyal kyl) and CC, =aral kyl; or R arid R;Z] V\ﬂﬁg
taken together with the nitrogen atomto which they axe directly'zZt AN

inm formula (1), forma ring denoted by fornula (It): ~NR R2 (R) wherein
the ring of fornula (117 is forned fromthe nitrogen as shown as well as
three to nine additional ring atons independently selected from carbon,
ni‘trogen) oxygen, and sul fur; where aay two adjacent ring atons may be

j oi ned toget her 5 Si n | e or doubl e .bonds, and where any oné or of
the additional cXPB¥HIPing atons nay be substituted with one &T"'EW"OZ“
substituents sel cetea from hydrogen, hydrox C, - C, hydroxyal kyl , oxo,
C=-Cacyl, .- 2 JAN 2003 - 2 JAN 2003 W 9/ 50225 PCT/ CA99/ 00280 104 °

C, - C3al kyI , Cz-C4al lrylcarboxy, C, -C3al koxy, C, -CzZCal kanoyl oxy, or may be
substituted to forma spiro five- or six-nenbered heterocyclic ring

cont ai ni Nng one QrganitayRstvedro dliioveseURel Rlfate mhacasengatad am:cwdoﬂwve 338¢ any
two adj acent addl ti onal rbon rh‘@lg Shom; may be fused, tq

C3- Cacar bocycl i @frthsgrd %1 € ZAnos Hrirde °dPﬂew%§dEffriﬁegrﬂl chEprpstagarhyy i ng
atons may be - sulghidnlisig sificd fel $0,0BLA30 UREE Sork Btﬁ%@dvxf}f&mﬁh‘éiéﬂﬂ&ﬂanol and
C -GCsal kyl, C~ C, acyl, C ydroxyal kyl and C; C, al koxyal kyl; or R and
Rz, when taken tobRplreraethane (3:8; W) #5 eiveshyionpravideriheoumfred %Sﬁeg}hap@dﬂ?tr‘ﬁ@tly
attached in for Wildvéd b aiffiy 4RLT56 nﬁ,)%ﬁlcbfveﬁlﬂpﬂj mé%&m&h&%ﬁq it ¥
3-azabi cycl o] 3. 2. 2] nonan- 3-yl, 2-azabi'cycl o[ 2 oct an- 2-
3-azabi cycl of 3. Pdd)]lzlethanuiﬁl;(ﬁon’éfhdmsah/albl“@ye\?aw@tcgJIOi'dcre@toanel@OyﬁgORtheand
R4 are |ndepend I cycl ohexane ring shown in formula (1)
at the 3-, gf%cé’mg&skﬁ‘@mfuﬁ/ﬂgﬁ%ﬁl are independently selected from
dr ogen, hydroxy, C - Caal kyl, and C, - Cbal koxy, and, when both R3 and R4
e attached to the sanme cycl ohexane r EKgMIRLEW4 may together forma spiro
five- or sixdioenbered heterocyclic ring containing one or two heteroatons

sel ected from oxygen - PBS R ra 4 N ly sel ected
from hydrogen, C, - %af‘k@%@@%’%y EicSiM enzy{’]\’ql‘)lzz1 ‘%%ﬁ’b@?&%’%ﬂg )t aken
together with the carbon to whicfcLbiEsaNamMeNaltmroOoBChRIDY form a spiro G
Cscycloallcyl; Ais selected from CS- ﬁr‘(ﬁ‘?l %%‘8 C,-C'carbocyclic ring, and

ring systens selected fromformul ae ( (V) (M), (VIl) and
(MI11): R Rs (Ill'} where R® Re and R9 are independently selected from

brom ne, chlorine, fluoriye,,carbox dro dr oxynet hyJ
net hanesul f onami do, vit roﬂ1 es Bt r?y‘frxn ta\pgrlp'f' o?‘%eﬁ'ef%ﬂmﬁ%f CX1 ?iﬁ%
C, - Cbal kyl, C, - %ﬂbémxm,th@@@h%@ﬁy&lar bonyl) C, - Cbt hi oal kyl , aryI and

NR S R J where R's and R 6 3 t n hydr oge
acetyl, methanesul fonyl, @nd & (of =8 9&5’6 °/°f\ Rt o

Rtt \ r (N) 105 cicldhexene oRide (Rbﬁ 3 ma.nanM B@@F.J) Gﬁﬁ%@ﬁaﬂﬁ (\Mﬂafna le)aﬁdv;ﬁr are

i ndependently sel ected from bra or.i | uari ne, ho drogen
hydroxy, hydr ox?%pe |Was rerlyxad %’u??d\ham °P9‘% f{% leu‘V?saWFé to the’ reaction
trifluoromnet byl ,mlﬁarecwﬁick amytksaxmmeemﬁﬁéd foy 1.5 Hoin CRiet K)Oéby:')plete the reaction.
@C al koxycar bgnyl ) and N(R', R 6) where R5 and R 6 are

d

§ Cat hi gal k
ependent | y sdPBEtald rFachpm Wﬁ?f&é*éﬁth%mweﬂ H@waa»@s’uNr%Wﬂueoamhtwn

C, - Cpoal kyl ; (100 mL) and diethyl ether (200 mL). The aqueous layer was separated from the

organic layer and extracted twice more with diethyl ether (2 x 100 mL). The combined
organic extracts were dried over sodium sulfate and the solvent was evaporated in
25 wvacuo. Vacuum distillation yielded 342.3 g (92.4%) of the title compound.

(ii) To a chilled (0°C) solution of (1R,2R)/(1S,28)-2-(4-
morpholinyl)cyclohexanol (40.76 g, 0.22 mol) and triethylamine (36.60 mL, 0.26 mol)
in dichloromethane (400 mL) was added dropwise a solution of methanesulfonyl
chloride (20.53 mL, 0.26 mol) in dichloromethane (50 mL). The reaction mixture was

30 stirred at 0°C for 45 min. and then at room temperature for 3 hours. The reaction

mixture was then washed with water (2 x 100 mL); the combined washings were back-



Rt 2\ Z~ (V1) where R z is selected frombrom ne, chlorine, fILucﬁ imw, 2003
car boxy, hydrogen, hydroxy, hydroxynethyl, mnethahesulfonam do, vitro,

s fanyl, trifluoronethyl, C~ C, al kanoyl oxy) C, -Cbal kyl, C, - C6al koxy,

CZ- C, al koxycar bonyl, C, -C6thioal kyl, and N(R, SR, ~ where R s and R 6 are

I ndependent |y sel ected from hydrogen, acetyl, nethanesul fonyl, and
C-Coalkyl; and Z is selected fi omCH CHz, O Nand S, where Z may be
directly bondedwgyesgszs as shown in forrmula (1) when Z is CH per/dhoopbasd nay
be directly bonded to R" when Zis N) and R' is selected from hydrogen,

C, -Cbal kyl, C Cecycloal kyl, aryl and benzygl; / \ \ ~/ ~ /[ \ (MI) (VIlI)
I ncl udi ng i1 solated enantioneric, diastereoneric and geonetric isoners

t hereof , and nvxtures thereof. ~ JAN 2003 WD 99! 50225 106 2. A conpound

according to claiml1.haying,fornqula, X a_solvate or pharmaceut.ically
acceptabl e salt e’f%&?@é"f% (%%]Iofﬂ (S}ZL@d)]II).L cLfe %ﬁgﬂ%'c 'é‘}cél ‘ﬁe,rc%“eé:

i ndependent | y abves asdiurh eulfae 00 @R, solerit vas etaparaed inf aowa to yitld he trobemesylatéH=CH-
and -C(R 6, R 4)-Y-: IS sel ect e_gﬁl‘lrom a direct pond, Oand S; and R' Rz,
R' R" R6, R, Sgble gy thagext sigpwi ,‘za,ner&tral,efw“giﬁ%}loz- are defined as in claim
|; including isolated engfli OfBDiéhlor6iasdiey) QRBEAI.C BN ORAHBE " bf HihRWEr S

t hereof, and m xtures thereof. 1- - 2 JAN 2003 WJ 99/ S0225 107

PCT/ CA99/ 00280 aummupuhndaan - 1re. dPhmmoD in agivepus dicthy) ether X435 k) wassadiedt e or

phar maceut i cal | yoaRCRRALRARIE:, 58l solidl @fopfihg TimhelRd, 4¥ich10RphBE acetic acid (27.20

g, 130 mmol). When the addition was completed, the reaction mixture was refluxed for

12 hours. The reaction was quenched by cautious addition of saturated sodium sulfate

O aqueous solution (20 mL), the resulting insoluble was then filtered off and the filtrate
10 was concentrated in vacuo to yield 25.09 g of the desired alcohol.

(iv)  To NaH (6.00 g, 0.2 mol, 80% dispersion in oil) in anhydrous
ethylene glycol dimethyl ether (200 mL) was added a solution of 3,4-dichlorophenethy!
alcohol (38.87 g, 0.2 mol) in anhydrous ethylene glycol dimethyl ether (100 mL). The
resulting mixture was stirred for 3 hours at ambient temperature under argon

15 atmosphere.

) The mesylate (ii) in anhydrous ethylene glycol dimethyl ether
(100 mL) was added quickly to the alkoxide (iv) and the resulting reaction mixture was
readily refluxed for 16 hours. To the cooled reaction mixture was added water (200
mL) and the organic solvent was evaporated in vacuo. The resulting aqueous solution

20 was further diluted with water (200 mL) and the pH was adjusted to pH 1.5 with 10%
HC1 aqueous solution. The acidic aqueous layer was extracted with diethyl ether (500
mL) to eliminate the unreacted 3,4-dichlorophenethyl alcohol. Further basification of
the aqueous layer with SM NaOH aqueous solution to pH 5.7 followed by extraction
with diethyl ether provided the crude title compound contaminated with some
25 remaining mesylate (ii). The solvent of the organic extract at pH 5.7 was evaporated in
vacuo, the residue was then refluxed in a mixture of ethanol-water (1:1, v/v, 200 mL) in
the presence of sodium hydride (4.12 g, 0.1 mol) for 2 hours in order to hydrolyzed the
remaining mesylate. The cooled reaction mixture was diluted with water (300 mL) and
the organic solvent was evaporated in vacuo. The pH of the residual aqueous solution

30 was adjusted to pH 5.7 with 6M HCI aqueous solution followed by extraction with



R3 (X) wherein, independently at each occurrence, X is selected f.tcg‘nmN 2003
direct bond, -CH=CH and -C(R6,R 4)-Y-; Y is selected froma direct bond,
O. and S; R" Rz, R~ and R' are defined as in claiml;, R and R are

i ndependent|y attached to the cycl ohexane ring at the 4- or 5-positions,
and are independently selected from hydrogen and C, - Cbal koxy; and Ais
sel ected from CS-C, zal kyl, C, -Cecycl oal kyl, and any of formulae (I11),
(rv)y, (v, and (VI) as defined in claiml, wherein Z, R ,,

and R z are def iWe8%®5in claim 1; including isolated enanti d’@(ﬁ%@”"dm’
di astereoneric and geonetric isoners thereof, and m xtures thereof. 2 JAN
2003 WO 991 50225 108 PCT/ CA99/ 00280 4. A c@&rpound of claim1 having formul a
(XI'); or a solvate or pharmaceuticatly acceptable salt thereof O A~ OR4 It
N\ R2 R3 ( wherein, independently at each occurrence, R ‘and R, are

defined as in C|<‘r’i"én€91 éaheﬁaomﬂ) Rﬂaeaj@nicrbd@mwdmh&aau%&m@ﬁbtb@lame e pure
cycl ohexane ring at the 4- 5-positions) and are |ndependentl ected

from hydr ogen ari’ﬂ“ﬁ?é%‘ﬁbx@e a‘FFéFl“A produt| st tBep parbitigned hetwesn idM H 39“30“5
Cacycl oal kyl, argglua%s% rﬁxgrdmld%&u&&mm gim mf)Y) m@mdlé Vhneo@Ssci@fohngd | N

claim1l, V\,hereln Rg, are defined as in claim1l;
i ncl udi ng i sol atestdactadAWicE Dwwes With dlehlergméﬂl@mﬁﬁﬁéom Heenertbitied orggnigdayers

thereof, and gn Xt &Fed! JVEF go%ium sulfate, the solvent was evaporated in vacuo and the residue
was recrystallized from a mixture of ethanol-hexanes (3:7, v/v, 700 mL) to yield 49.3 g
of the title compound, having the elemental analysis indicated in Table 1.

O

EXAMPLE 15
10

(1R,2R)/(18,28)-2-(3-KETOPYRROLIDINYL)-1-(1-NAPHTHENETHOXY)CYCLOHEXANE
MONOHYDROCHLORIDE
(CoMPOUND #15)

15 Synthesis of Compound #15 follows the sequence of reactions shown in
Figure 4A and Figure 4B, and is described in detail below.

(1) N-Benzyloxycarbonyl-3-pyrrolidinol: To a chilled (-60°C)

solution of (R)-(+)-3-pyrrolidinol (20.0 g, 98%, 224.9 mmol) and triethylamine (79.2

mL, 99%, 562 mmol) in dichloromethane (200 mL) was added dropwise a solution of

20  benzyl chloroformate (33.8 mL, 95%, 224.9 mmol) in dichloromethane (80 mL). After

() the addition was completed within 45 min, the reaction mixture (a yellow suspension)

was allowed to warm up to room temperature and was stirred under argon at room

temperature overnight. The reaction mixture was then quenched with 1M HCI aqueous

solution (350 mL) and the organic layer was collected. The acidic aqueous layer was

25 extracted with dichloromethane (2 x 150 mL) and the combined organic layers were

dried over sodium sulfate. Evaporation in vacuo of the solvent provided 59.62 g of pale

yellow oil, which was further pumped under high vacuum for 15 min to yield 58.23 g

(17% over theoretical yield) of the crude title compound suitable for the next step

without any further purification.
30 (ii)  N-Benzyloxycarbonyl-3-pyrrolidinone: To a chilled (-60°C)
solution of oxalyl chloride (23 mL, 98%, 258.6 mmol) in dichloromethane (400 mL)
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formula (XIn, or a solvate or pharmaceutically acceptable salt ther 2
1T N\ R2 R3 (XIl) wherein, independently at each occurrence, R, and R~ are
defined as in claiml; R and R4 are independently attached to the

cycl ohexane ring at the 4- or 5-positions, and are independently sel ected
from hydrogen and net hoxy; and A is selected from Cs-C, zal kyl, C,

C, cycl oal kyl, R"Oz”%gé é)f formulae (1127, (1V), (V) and (VI) i’;lér,ggjs,}oi;lﬁg

claim1, wher ei RB, Rg, R o, R' and R 2 are defined as C
|nclud|ng | sol ated enanti oneric, diastereggerlc and geonetric isoners

t hereof, and m xtures thereof. - 2 JAN 2003 WD 991 50225 PCT/ CA99/ 00280
|10 t 6. A conpound of claim1l having forrmula (XII1), or a solvate or
pharmaceutically acceptable salt thereof: A~ ( Ii N~ R2 -R3 (XI11)
wherein, i ndepewdsendwcyirmwimh@ecgfmmus din¢thyl selfaxirded(d6.7 min S & .dimnetx  bond
and CH:CH- o)

a : R3 and R~ are.,
i ndependent I y a‘t t a%hor?i“%ﬁmf ﬁf& g%o“é&%ﬂaet lrofaﬂr‘;ﬁp é’f’ t?r?f’emﬁqre??log-'g%g'tTtg:ns,
and are i ndepenﬂmm‘bhymsmkeemaedhefnrslmebyaimsg%m fants egii.nOKhen anrdlufor sf el ect ed
from C, Cecycloal k of for 1] I l) and
(M11) as. det i s RParR L roplfieT b2 5 sy ao Faprersbly 2249 voeblfi

R) Ro, R anddlaﬂ&oﬂétﬁaﬂ&ywmgﬂl) “amdadaea Sdr&ﬁ:%ltiﬁéplhgotﬁbc}ea&o%n(ﬁuﬂm%
where R' is selected from hySro gen and. nethyl; with the proviso that. A may

be sel ected fr olfPPERIS Do VPTG~ Thrgrepsiion myix s Was, thrarstied §t 20 fF30 B8nd;

before adding triethylamine (158.3 mL, 99%, 1.125 mol). The resulting mixture was

. allowed to warm up to room temperature and then washed with water (600 mL), 1M

{ ) HC1 aqueous solution (580 mL) and water (400 mL). The organic layer was dried over

10 sodium sulfate and concentrated in vacuo to leave 54.5 g of amber oil, which was
further pumped under high vacuum with stirring at room temperature for 25 min. to
give 52.08 g (5.6% over theoretical yield) of the crude title compound suitable for the
next step without any further purification.

(i)  7-Benzyloxycarbonyl-1.4-dioxa-7-azaspiro{4.4]nonane:

15 A mixture of N-benzyloxycarbonyl-3-pyrrolidinone (51.98 g, step ii, no more than
224.9 mmol) and ethylene glycol (18.8 mL, 99+%, 337.4 mmol) in toluene (180 mL)
with a catalytic amount of p-toluenesulfonic acid monohydrate (1.04 g, 5.4 mmol) was
refluxed in a Dean & Stark apparatus for 16 hours. The reaction mixture was then
diluted with more toluene (250 mL) and washed with saturated sodium bicarbonate

P ) 20 aqueous solution (150 mL) and saturated sodium chloride aqueous solution (2 x 150

mL). The combined aqueous layers were back-extracted with toluene (100 mL). The
combined organic layers were dried over sodium sulfate and concentrated in vacuo to
leave 79.6 g of dark oil. The crude product was dissolved in ethanol (500 mL), and
running it through a bed of activated carbon (80 g), decolorized the resulting solution.
25 The charcoal was washed with more ethanol] (1000 mL) and toluene (500 mL). The
filtrate was concentrated in vacuo and further pumped under high vacuum for 1 hour to
yield 63.25 g (6.8% over theoretical yield) of the crude title compound suitable for the

next step without any further purification.
(iv)  l.4-Dioxa-7-azaspiro[4.4]nonane: A  mixture of 7-
30 benzyloxycarbonyl-1,4-dioxa-7-azaspiro[4.4Jnonane (34.79 g, step iii, no more than
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thereof, and mxtures thereof. - 2 JAN 2003 WO 99/50225 111 3 AN 2003
PCTI CA991 00280 7. A conpound of claim1 having fornula (XIV), or a solvate
or pharmaceutically acceptable salt thereof OA O ,t | N~ R2 (Xxrv)

wherei n) independently at each occurrence) R, and RZ are defined as in
claiml1; and Ais selected fromany of formulae (I111), (IV), (V) and (VI)
as defined in claiml, wherein R®" R o, R'" and R z are hydrogen, RB and R9
are i ndependent wos#gtt ed from hydrogen, hydroxy, fluorine, PERF&79708280

brom ne, nethanesul fonam do, nethanoyl oxy) nethoxycarbonyl, nitro,

sul fanyl, thionethyl, trifluoromethyl, nmet/Ryl, ethyl, nethoxy, ethoxy and
NHz, with the proviso that at |east one of Rg and RO is not hydrogen; and Z
I s selected from Oand S; including isolated enantioneric, diastereoneric
and geonetric i RELE v\o
901 50225 112 POTCASRS g‘%@%“ﬂ%%ﬁ%gﬁg?ﬂ(c L ai %ﬁshﬁgf/ﬂgﬁ%ﬁ%ﬁ&uoﬁgg?

or a sol vat e oraBrmshsberapparaed 4t yoom temperatyrecion b thourh dihe gatalyst vas fjlterefpty X\/)

el m 1! and A 18 et fl sRBRIITE W5 U8 me el by iy e i 2 a’"Fvu

as defined in clfoakomin. tcvgheidésﬁ6§€bfﬁpmle&mp@mﬂ@;eld%?ra%hydrogen R8 and

are independently sel ect fr chl ori ne,
br oni ne, et Kanesul fonanfg ﬁmm DSOS sttt 2L 4TS 7

yl)cyclohexanol: A mixture of 1,4- dloxa-7—azasp1ro[4 4]nonane (23.54 g, step iv, no
more than 182 mmol), cyclohexene oxide (22.6 mL, 98%, 219 mmol) and water (7.8

() mL) was heated at 80°C for 2 hours. The reaction mixture was then partitioned between
40% sodium hydroxide aqueous solution (60 mL) and diethyl ether (120 mL). The

10 basic aqueous layer was extracted twice more with diethyl ether (2 x 120 mL). The
combined organic extracts were dried over sodium sulfate and concentrated in vacuo.
The residue was then pumped under high vacuum at 50 °C for 1 hour under stirring (to
remove the excess of cyclohexene oxide) to yield 32.79 g of the crude title compound
(yield 79.3%).

15 (vi) To a chilled (0°C) solution of (1R,2R)/(18S,2S)-2-(1,4-dioxa-7-
azaspiro{4.4]non-7-ylcyclohexanol (27.47 g, 120 mmol, step v) and triethylamine
(15.86 g, 156 mmol) in dichloromethane (240 mL) was added dropwise
methanesulfonyl chloride (18.23 g, 156 mmol). The reaction mixture was stirred at 0°C
for 45 min. and then at room temperature for 3 hours. The reaction mixture was then

3: ) 20 washed with a mixture of water-saturated sodium bicarbonate aqueous solution (1:1,
v/v, 120 mL). The washing layer was collected and was back-extracted with
dichloromethane (120 mL). The combined organic extracts were dried over sodium
sulfate, the solvent was evaporated in vacuo and the residue was pumped under high
vacuum for 4 hours to yield the crude mesylate suitable for the next step without any

25 further purification.

(vii) To sodium hydride (4.32 g, 144 mmol) suspended in anhydrous
ethylene glycol dimethyl ether (80 mL) was added a solution of 1-naphthenethanol
(25.31 g, 144 mmol) in anhydrous ethylene glycol dimethyl ether (80 mL). The

resulting mixture was then stirred at room temperature for 4 hours.
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e
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e b e YA
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(-)-traps-[2; 4din81 P&ﬁ) (5%'2})0 mL) 3ud Hicht WLthrIFcthporXrXé?}pa%QYi % 246 Rli?pﬁgkgoqyfl ohex
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S, 2S) ~- 2- (3-ketopyrrolidinyl)-1-( 1-naphthenet hoxy)cycl ohexane;
occasional scratching to trigger crystalhzatxon of the reaction product. The resulting

+

30 solid was collected and solubilized in a small amount of dichloromethane (~10 mL),
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S, 2S)-2-(3-acetoxypyrrolidinyl~ 1 -( 1-naphthenethoxy)cycl ohexane; (1
R 2R~(I S, 2S)-2-(4-norpholinyl~l-[(2,6-di chi or ophenyl ~net hoxy] cycl ohexane;
(1R, 2R)/ (1S, 2S) - 2- (3-ketopyrrolidinyl)-1-[(2, 6-di chl orophenyl ) net hoxy] cycl o
hexane; IR R/ 1S 2S -2- 3 hdrox olidin 1 -1- 2 6-dichlorfo henethox c
cl ohexane~ ( ~ hddition 9f a(large }(ua\ﬁpt&rbmle).hy@ ether{~¥00 LY tripper&Rjebifystallization. The
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and (1 R 2S)/( tHe titie 6Mpotmd,Iratiff e ¥lem@htakkintlyis indichted in Table 1.
1- napht henet hoxy) cycl ohexane; and pharmaceutically acceptable salts
thereof. | 1. A conposition conprising a conpound according to any one of
clains 1-10 i1 conbination with a phargrsepiiEqsg! |y acceptable carr'ser,
exci pient or diluent. 12. Use of a conpound according to any one of clains
1-10 in a manufacture of a nedi canent. 13. A conpound or conposition
according to any (BRERWE SESAR1(b- ACETVLPIPERAZIGS)- -2 -BARHEHENFTHO XY )CY CLOHEXANE Or
preventing arrhythma in a warm bl O%ﬁgu?ﬂﬂogﬁ{,om . A conpound or
QH’DOSI'{I on according to any one of alnms 1-TT for use in a nethod for
dul ating ion channel activity in a (GempoBiR®H®d ani mal . 15. A conpound or
conposi tion cording to any one of clains 1-11 for use in a nethod for
nodul ating i on channel activity in vitro. ~. 2 JAN 2003 WD 991 50225
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conposi tion accB
mL). The combined organic layers were dried over sodium sulfate and the solvent was

evaporated in vacuo to yield 7.63 g of the title compound as white crystals (87% yield)
(i) To a chilled (0°C) solution of  (1R,2R)/(18,28)-2-(1-
20 acetylpiperazinyl)-1-cyclohexanol (3.65 g, 16.2 mmol) and triethylamine (3.4 mL, 24
mmol) in dichloromethane (50 mL) was added dropwise a solution of methanesulfonyl
chloride (1.55 mL, 20 mmol) in dichloromethane (50 mL). The reaction mixture was
stirred at 0°C for one hour and then allowed to warm up to ambient temperature. The
reaction mixture was then washed with water (2 x 50 mL) and the combined washings
25 were back-extracted with dichloromethane (50 mL). The combined organic layers were
dried over sodium sulfate and the solvent was evaporated in vacuo to yield the crude
mesylate suitable for the next step without any further purification.
(iii) To a suspension of sodium hydride (0.8 g, 24 mmol, previously
washed with hexanes (2 x 15 mL)) in anhydrous dimethylformamide (50 mL) was
30 added a solution of 2-naphthenethanol in anhydrous dimethylformamide (50 mL). The

resulting mixture was stirred at room temperature for 30 min.
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conposi tion conprising an anount of a conpgund according to any one of
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pharmaceutical ly acceptable carrier. diluent, or excipient. 21. A nmethod
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carrier, diluent) aqr excipient. 25. A netho or treating,or preventing

Par ki nson' s di  ESaRedn g e Bt S5 U st iseiagy B S bvERt K& to a
war m bl ooded ankyBbraiedl iR636ud tw?ﬁmfuﬁ i@ apeuhineathty ehfikatiby dyamaini of a
conpound according to any gne of clainms 1-10 or a conposition according to
claim24. 26. AchspaptpEaRtyof silira gebpsingst mixiie efstin! pestatrgdighorgmstiae (bl |V)
conmpound accg dad1gintfR RENdRNBe Pure krdd Bhse! - CoMvRIsIoRCH 48 Hy@robkiBdde it Rhevent
respiratory disorders in a warm bl ooded ani mal in need of the treatnment or

prevention, and2%cmplishehih ethersal HCIfeleyrd-ty ecrydpllizaipn inyp pxtpe of gthanol-
excipient. 27. &Gt ARG grSfidea R tiNd) Sorfould, BMGRE tHR0e1ErRshi laAdiPMie/ indicied ¢ders in
a war nbl ooded ani mal conprising admnistering to a warm bl ooded animal in
need thereof a ##M® hpeutically effective anmount of a conpound according to
any one of clainms 1-10 or a conposition according to claim 26.

( ) 20 EXAMPLE 17

.
(1R,2R)/(1S,2S)-2-(3-KETOPYRROLIDINYL)-1-(2,6-
DICHLOROPHENETHOXY)CYCLOHEXANE MONOHYDROCHLORIDE
(ComPOUND #17)
25

Compound #17 was prepared in 10 steps according to the procedure

described in Example 16. Steps (i) to (v) was identical to those in Example 16.
(vi) To a chilled (0°C) solution of (1R,2R)/(18S,25)-2-(1,4-dioxa-7-
azaspiro[4.4]non-7-yl)cyclohexanol (27.77 g, 120 mmol) and triethylamine (22 mL, 156
30 mmol) in dichloromethane (240 mL) was added methanesulfonyl chloride (12.32 mL,

156 mmol). The reaction mixture was stirred at 0°C for 45 min. and then at room
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conposition conprising an anount of a conpound according to any one 0
clainms 1-10 effective to treat or prevent cystic fibrosis in a warm bl ooded
animal in need of the treatnent or prevention, and a pharmaceutically
acceptable carrier, diluent, or excipient. 29. A nethod for treating or
preventing cystic fibrosis in a warm bl ooded ani mal conpri sing

adm nistering to a warm bl ooded ani mal in need thereof a therapeutically

ef fecti ve amuntW@¥5828ompound according to any one of cl ai nBCHCA/08180,
conposition according to claim28. 30. A pharnaceutical conposition
conprising an anount of a conpound accordi’Mg to any one of clains 1-10
effective to treat or prevent asthnma in a warm bl ooded ani nmal in need of
the treatnment or prevention) and a pharnaceutically acceptable carrier,

di luent, or exciegipemnture 813 hédurfeTHQeaction mixb@dhs \ghshed Willewaai(@ rgoasil)and i N a
war m bl ooded ani mal -~,. 3ﬁgﬁéising adm ni stering tqQ a rm bl ooded ani nal

in need t her eof thg qombinsd & Pyrechapksextiagted Mlﬁif’hl?ﬁ’m&vﬁ%% meac B¢ di ng

to any one of cl@iiRedlolghhiOl extra@® WRAS idhbP BvaCeRRAN RAIEHO ki ahE BffentS%as A
pharmaceutical conposition conprising an anount of a conmpound according to

any one of cl ai Asparated intdcue td yielditke qradegmesplatesyhichoyas farthey punpidimger high
war m bl ooded @ni [ f reatyrent or prevention, and a

phar maceut i ceﬁal gﬁgié%é%t“ar}%ﬁ%p%aoﬁroﬁgﬁnS%?Hjn;nt, or excipient. 33. A nethod
for treating or preventifgi)a 2.6ijthlg netby] malvohaided anspeesionc oefpr lithiuny

adm nistration gof a therapeutj.gall, fectyve unt .. a .co un
according to any'0 ’é""gﬁyt%ﬁ%kl#éﬁfg’fésgg ngg%jo]rlr]p%lg%?‘gndléggoerm & Egg&t% cl"& m 32.
QZ JAN 2003 WOadisd Sid23bowRerTddd#ien A 20-didifordghenadetia adidi (O, 243175 mmol).

c

mposition COMpe Pclsqungaxréa&r{)gun%(tug w% r%ﬁmg %]rdlé hours and then quenched by slow

10 addition of a sodium sulfate saturated aqueous solution (25 mL). The resulting slurry

‘:
4%

Dlarid ]

was stirred for 3 hours and then filtered, the insoluble was carefully washed with diethyl

ether (2 x 100 mL). The combined ether filtrates were dried over sodium sulfate and the
solvent was evaparated in vacuo to yield 38.6 g (85% yield) of the title compound,

(viii) To sodium hydride (144 mmol, 4.32 g, 80% oil dispersion) in

15 anhydrous ethylene glycol dimethyl ether (80 mL) was added a solution of 2,6-

dichlorophenethy! alcohol (27.65 g, 144 mmol) in anhydrous ethylene glycol dimethyl

ether (80 mL). The resulting mixture was stirred at room temperature under argon

atmosphere for 4 hours.
(%)
! ) 20 dichlorophenetho clohexane: The mesylate (vi) in anhydrous ethylene glycol

dimethyl ether (80 mL) was added quickly to the alkoxide mixture (viii) and the
resulting mixture was readily refluxed for 66 hours. The cooled reaction mixture was
poured into water (200 mL) and the organic solvent was evaporated in vacuo. The
residual aqueous solution was diluted with more water to a volume of 700 mL, acidified

25 topH 0.5 with 6M HCI aqueous solution and extracted with diethyl ether (2 x 600 mL).
The pH of the aqueous layer was adjusted to pH 5.9 and then the aqueous solution was
extracted with diethyl ether (700 mL). The organic extract was dried over sodium
sulfate and the solvent was evaporated in vacuo to yield 34.0 g of the title compound
(70% yield).



according to any one of claims 1-10 effective to treat or prevent - 2 JAN 2003
inflanmation in a warm bl ooded animal in need of the treatnent

prevention, and a pharnaceutically acceptable carrier, diluent, or
excipient. 35. A nethod for treating or preventing inflammation in a
war m bl ooded ani mal conprising adm nistering to a warm bl ooded animal in
need thereof a therapeutically effective anount of a conpound according to
any one of clai igolgdhsor @ conposition according to clai m 34¢cyRbodse
pharmaceutical conposition conprising an anount of a conmpound according to
any one of clains 1-10 effective to treat 4 prevent arthritis in a
war m bl ooded ani mal in need of the treatment or prevention, and a
pharmaceutically acceptable carrier, diluent, or excipient. 37. A nmethod
for treating or preventing arthri t| sina warmbl ooded ani‘mal conpri sing
adm’nisteringtoawarmtf?‘ bod 6HR.2% S : -1426her apeutical |y

effecti ;’e amuntdx&;ﬁor@ght&_%f@ &!)Efglé]ﬁﬁa‘?k%?@Qh%?_bcﬁleﬁdé)ﬂ%?ﬁm@%ﬁ{l@l{%ﬂ%&@b-
conposition according to claim armaceut i cal conposition
cogrl sing an arfédﬁ@oxerﬁ-aaasewEﬂGMWa)dhb(w ﬂ'ghlPF@PM?hWQCYGIOheﬂgg*# rf85.85 10
effective to tr AnLogl ed of
the treatment  orte Bnch ol D udlhORE| Echil Bt ThoLAYIES AR, (bl
di | uent, or eS(cwmsecﬂuxccBQn 16 howssh dtie togled reaciion rngxtore \p:rsedxkatwmgm wbthreﬂgoes in
need thereof a T Rp Al EmS (R UR CoRraRL HetS: TSR R S PR 1o
any one of cl ai niluled 1\0moeraaarc(@0¢)031)tlemazmﬂcwﬁtﬂidighyIOevhéxa(mO381L) and AN 2003
WO 99i 50223 PCT/ 280 0...A ph t t
anbunt of & HACUREARE Gos dON g TiryPeamaret i omiiahape syt Wat el o
eat or preventovganlingi ifRs ahdtle sOiver vk feSapofited Mahélob| VRO distikioh N

need of the treat.nent or , and har maceuti cal.l accept abl e
carrier. dild ntwﬂﬁplu@}&qr ‘P&ﬁttg title compounda WﬁlCh was further dnaed u¥1der h(l:ghpvacuum

for 15 min. The hydrochloride salt was crystallized by triturating in diethyl ether, the

crystals were collected and recrystallized from a mixture of ethanol-diethyl ether to

yield 11.85 g of pure product (77% yield), having the elemental analysis indicated in

Table 1.
15
EXAMPLE 18
(1R,2R)/(18S,25)-2-[1,4-DIOXA-7-AZASPIRO[4.4]NON-7-YL]-1-(1-
NAPHTHENETHOXY )CYCLOHEXANE MONOHYDROCHLORIDE
20 (COMPOUND #18)

o -
U

(1R,2R)/(18,28)-2-[1,4-Dioxa-7-azaspiro[4.4]non-7-y1]-1-(1-
naphthenethoxy)cyclohexane (1.2 g, 3.14 mmol, from Example 15, step (viii)) in
diethy! ether (80 mL) was treated with ethereal HCl. The solvent was evaporated in

25 vacuo and the residue was taken up with diethyl ether, triturating gave a solid, which
was collected and precipitated from a mixture of dichloromethane-diethyl ether to yield

0.85 g of the title compound, having the elemental analysis indicated in Table 1.



41. A nethod for treating or preventing gastrointestinal disordersngq]$h2mn
war m bl ooded ani mal conprising adninistering to a warm bl ooded ani n&l A

need thereof a therapeutically effective anbunt of a conpound according to
_any one of clains 1-10 or a conposition according to claim40. 42. A
pharmaceutical conposition conprising an anount of a conmpound according to
any one of clains |1-10 effective to treat or prevent urinary incontinence
in a warm bl ooded animal in need of the treatnent or prevent| De- %&g

phar naceuti cal | YO2E¥t abl e carrier, diluent, or excipient. » ?ﬁbd
for treating or preventing urinary incontinence in a marn1b|ooded ani mal
conprising admnistering to a war m bl ooded®ani mal i n need thereof a
therapeutically effective amount of a conpound according to any one of
clainms 1-10 or a conposition according to claim42. 44. A-pharnaceuti cal
conposi tion conprising an anount of a ExX#wMBURd9according to any one of
clains 1-10 effective to treat or prevent irritable bowel syndronme in a

war n- bl ooded animal in need o [ pre |on and a

phar maceutical |y acceptabl e ékﬁgﬁ@gzﬁﬁ-@mm%%wﬁg%m 45. A net hod
for treating or preveiuBRomEThyLMNETROWGEYE BREKANERONBHPORGREDORIbH 0ded

ani mal conprising admnistering to a warm bl ooded animal in need thereof a

t herapeuticaPly effective amount of ACOMRPBMM%hccording to any one of
clainms 1-10 or a conposition according to claim44. ~ 2 JAN 2003 WO
991 50225 PCT/ CA99/ 00280 121 46. A pharnaceutlcal conposition conprising an

amount of a conpound acc6?di n@&&@wﬂw_mmﬂola tlotled {-€Q°C) welutieon t r eat
or prevent car axasel o@fdeﬁi&?ﬁﬁ%ﬁﬁr ﬁad’i’éﬁl&[ﬁ%ﬂﬁ{ﬁ% L{%hs dabled GShiRd e

eat ment or preven I on eutlca y acce carrier,
‘d¥'l uent, or exca pilgivn. ofz&ﬁhydﬁouminmﬂhb'lﬁdﬁoxidc €Mt mhg0.48 npt)evdwhlongnethane (50
cardlovascul r diseasgs Ln,a b 00 isin n| ring
to a warnm bl godrn !i)s anqsﬁ]ﬁlmsuumﬁe%lé vev?se% dedaf?ﬁg?nélﬁe%{? %"’Ipfra ee'fﬁj Yi (\?/deoéanount
of a conpound a’mmrachohgoh of elmmﬂes,mS)-z;(ma@hdlm&Dcwrohmaﬁdrtpmss tgg @2 mol)

socordi 19 0 oL o o LR M R ORI DB o
or prevent cer etbihjiératﬁfe wyloear-60°al and the reaction mixture was stired for 15 min.
* Trnethylamine (140 ml) was added dropwise to the reaction mixture, keeping the
15 reaction temperature below -50°C, and then the reaction mixture was allowed to warm
up to room temperature. The reaction mixture was poured into water (600 mL) and the
aqueous layer was separated and extracted with dichloromethane (2 x 500 mL). The
combined organic layers were dried over sodium sulfate and the solvent was removed in
vacuo. Vacuum distillation yielded 35.1 g (96% yield) of the title compound.
p ) 20 (i)  2-(4-Morpholinyl)cyclohexanol: To a chilled (0°C) suspension of
N sodium borohydride (2.14 g, 56 mmol) in isopropanol (120 mL) was added a solution of
2-(4A-morpholinyl)cyclohexanol (24.7 g, 135 mmo], step i) in isopropano! (80 mL). The
resulting reaction mixture was stirred at 0°C for 10 min. and then 30 min. at ambient
temperature. Water (200 mL) was added to the reaction mixture and the organic solvent
25 was evaporated in vacuo. The residual aqueous solution was then exiracted with ethyl
acetate (4 x 50 mL), the combined organic extracts were dried over sodium sulfate and
the solvent was evaporated in vacuo to yield 22.48 g of the title compound suitable for
the next step without any further purification.
(11) (1S2RY(1R.28)-2-(4-Morpholinyl)cyclohexyl

30 2-(trifluoromethyl)phenylacetate: A mixture of 2-(4-morpholinyl)cyclohexanol (7.41 g,
40 mmol, step ii), 2-(trifluoromethyl)phenylacetic acid (10.21 g, 49 mmol) and p-



i schem as in a warm bl ooded animal in need of the treatnent or p[pzqu&gmﬂ3
and a pharnmaceutically acceptable carrier, diluent, or excipient. 49

nmet hod for treating or preventing cerebral or nyocardial ischemas in' a
war m bl ooded ani mal conprising adm nistering to a warm bl ooded ani mal in
need thereof a therapeutically effective anobunt of a conpound according to
any one of clains 1-10 or a conposition according to claim48. 50. A

phannaceuti cal GeyRgelki on conprising an amount of a conpoungdcHeasdiseg t o

any one of clains 1-10 effective to treat or prevent hypertension in a warm
bl ooded aninmal in need of the treatnment orypprevention, and a

phar maceutical ly acceptabl e corner, diluent, or excipient. Sl1. A nethod for
treating or preventing hypertension in a warm bl ooded ani tal corrpri si ng

adm nistering to a warmbl gqded ani need t e ically
effective amounttoiggnesp! B‘Hﬁﬂg &'&Yg&"b{“ﬂﬂ’g@ i?t%lﬁﬁf’cgﬁfemg; WE‘VH u]é ?é‘
conmposi tion accoggk iy gpﬁ'eﬁuscfo?-'mlﬁﬂrs To theZcod B réffish mt&%%mcd saturated

PCT/ CA99100280 122 5 har maceuti cal conpgsition conprising an anmount of

a conmpound accorsafing bc‘@fb&’ﬁye GAeos selptign @0 mldotheranusops Jayet yag pepaipted and
prevent | ong- QT SyeUiQHT ety acefRé @P&(ﬂﬂﬁﬁdrh@@brﬂﬁhed Sehferlydf wtaxla%necr &ak ment

or prevention, and a pharnaceutically acceptable carrier,” diluent, or
exci pi ent. 535 Aodiemhewifateomdt theasalyeyt avas m"wﬂl ngvmyngtoqne@ymdn@w ioh a

v 5 0oded a0 Rbm RS2 P PR IR RRS LA o 1
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aqueous solution (7 mL). The aqueous layer was separated and further extracted with
dichloromethane (2 x 18 mL). The combined organic layers were dried over sodium
sulfate and the solvent was evaporated in vacuo. Recrystallization from a mixture of
15 ethanol-hexanes yielded 2.78 g of the title compound.

@iv) 1S.2R)/(1R,28)-2-(4-Morpholinyl)-1-[(2-
trifluoromethyDphenethoxyloyclohexane _menchydrochloride: To a mixture of
(18,2R)/(1R,28)-2-(4-morpholinyl)cyclohexyl 2-(trifluoromethyl)phenylacetate (1.64 g,

4.28 mmol, step iii) and sodium borohydride (332 mg, 8.70 mmol) in anhydrous

- 20 tetrahydrofuran (35 mL) under reflux was added a solution of boron trifluoride diethyl
\') etherate (8.2 mL, 65 mmol) over 1.5 hour. The reaction mixture was quenched by
addition of water (~70 mL), the organic solvent was evaporated in vacuo and the pH of
the residual aqueous solution was adjusted to pH 9.6. The aqueous layer was extracted
with diethyl ether (2 x 70 mL), the combined organic extracts were dried over sodium
25 sulfate and the solvent was evaporated in vacuo. The residue was then partitioned
between 0.5M HCI aqueous solution (50 mL) and diethyl ether (2 x 50 mL). The
aqueous solution was basified to pH 5.9 and extracted with diethy! ether (50 mL). The
organic layer was collected, dried over sodium suifate and the solvent was evaporated in

vacuo to yield the crude free aminoether. The free base was converted to the

30 hydrochloride salt by partition between 0.5M HCl aqueous solution (10 mL) and



effective anount of a conpound according to any one of clains 1-10 Of ﬁ
conposition according to claimb54. 56. A pharmaceutical conpositiofn N 2003
conprising an amount of a conpound according to any one of clains 1-10
effective to treat or prevent mgraine in a warm bl ooded animal in need of
the treatnment or prevention, and a pharnaceutically acceptable carrier,
difuent, or excipient. 57. A nethod for treating or preventing nigraine in

a war m bl ooded ' onprising adm nistering to a warm bl ooded aninal in
need thereof a ?ﬂke)?%%’é%tical |y effective anount of a conpound*QHEAPEPHE to
any one of clainms 1-10 or a conposition ac 2fﬁrdi ng to cl ai m 56. ~ Z JAN
20D3 WO 99/ 50225 PGI/ CA99100280 123 58. A g armaceuti cal conposition
conprising an amount of a conpound according to any one of clains 1-10
effective to treat or prevent ophthal m c diseases in a warim bl ooded ani nal
in need of the tdiddarerasthang(1pmeyefhs widic aqdows sphitionrwae eitiacel loyiceanereptiabl e

carrier, diluentg | pient. 59 A nethod for treatin . preventing
opht hal mi ¢ di seadécehg&?rﬁégdn%a(?%%)bghcf’e&o "ériﬁll’%a?rgﬁ’ﬂ?‘rﬁf“i‘?fsn&e dgﬁ’ | QY& Py o a
war m bl ooded anisniite am the ealvérievae e¥aparatedan apa! iReatykiilieitfonctdny 8 raRRENSF Of a
conpound accordie t]ﬁlﬁan on 8f cl ai n@ %};}1_0 or a conPosition according to
claim58. 60. ASPRAYHEMAREE Velded GGomgi CF%n Yickhnfi ke Hijleaporapayndt haying, the
conpound accos diefgnehal aalysiofmicaled & Pible. 1- 10 ef fective to treat or prevent
di abetes nellitus in a warm bl ooded animal in need of the treatnment or
prevention, and a pharmaceutically acceptable carrier) diluent, or
excipient. 61. A method for treating ogxRI@YEMo Ng diabetes nellitus in a
war m bl ooded ani mal Conprising adm nistering to a warm bl ooded ani mal in
nged thereof a therapeutically effective anobunt of a conpound according to
any one of claims 1-10 or a@%ﬁ%ﬁ@ﬁb’#(k&tﬂi’dmmmwdﬂaﬂm 60. 62. A

phar maceuti cgd conposi téCQEL&'&WQL}&;PBQY]%QCm%EﬁéN Y%gér%&%ﬁﬂ)gaccordi ng to

any one of clainms 1-10 effective to treat or preven S in a wann
(CoMPOUND #20)

@) 3-Cyclohexyl-1-propyl bromide: To the chilled (0°C) 3-

cyclohexyl-1-propanol (5 g, 35.15 mmol) was added slowly a solution of phosphorus

15  tribromide (1.1 mL, 17.6 mmol) in dichloromethane (2 mL). Upon completion of the

addition, the reaction mixture was allowed to warm up to room temperature and was

stired for 4 hows. The reaction was quenched by addition of saturated sodium

bicarbonate aqueous solution (5 mL) and 10% NaOH (10 mL). The resulting mixture

was extracted with diethy] ether (3 x 50 mL), the combined organic extracts were dried

i ) 20  over sodium sulfate and the solvent was evaporated in vacuo to provide an oil. Vacuum

distillation yielded 3.4 g (47% yield) of the title compound.

(ii) 1R.2ZR)/(1S,28)-2-[1.4-Dioxa-7-azaspiro{4.4Inon-7-y1}-1-[3-
(cyclohexyl)propoxylcyclohexane: To a suspension of sodium hydride (200 mg, 8.33
mmol) in anhydrous dimethylformamide (20 mL) was added a solution of

25 (1R,2R)/(18,28)-2-(1,4-dioxa-7-azaspiro[4.4]non-7-yl)cyclohexanol (1.5 g, 6.6 mmol)
in anhydrous dimethylformamide (10 mL). The resulting mixture was stirred at room
temperature for 30 min. and then a solution of 3-(cyclohexyl)propy! bromide (1.67 g,
8.15 mmols) in anhydrous dimethylformamide was quickly added. The reaction
mixture was stirred at room temperature for 16 hours. The reaction mixture was poured

30  into water (200 mL) and then extracted with ethyl acetate (3 x 50 mL). The combined

organic extracts were back-washed with brine (50 mL) and the solvent was evaporated



bl ooded animal in need of the treatnment or prevention, and a -2 Jﬁ§ 2003
phar maceutically acceptable carrier, diluent, or excipierlt. 63. A nethod
for treating or preventing nyopathies in a warm bl ooded ani mal conpri sing
adm nistering to a warm bl ooded animal in need thereof a therapeutically
effective amount of a conpound according to any one of clainms 1-10 or a
conposition according to claim®62. '- 2 JAN 2003 WO 99150225 124

PCT/ CA99100280 6g¢q of)sga4kar maceuti cal conposition conprising apcaiaadsbonsy a
conmpound according to any one of clainms 1-10 effective to treat or prevent
Becker's nmyotonia in a warm bl ooded ani mal 79 n need of the treatnment or
prevention, and a pharnmaceutically acceptable carrier, diluent, or

exci pient. 65. A nethod for treating or preventing Becker's nyotonia in a

warrn bl ooded ani nal c nlst_ in 0 rm bl ooded animal_ in
need t hereof a t'ﬁé‘?‘éfﬂe ‘gﬁf‘ic‘&ifﬁt“?\‘i"é éfﬁ‘ffgéo a\fg‘%g&r?gh‘ﬁ"f‘ﬁf‘dé‘i?&egr“ﬂl’ﬁg to
any one of clai ngg lwniln(bl\@'H@ aﬁ%ﬁ@wlﬁtioﬁn e GeidR d&GeoTuQ sSlh@dnvEdext@éted Hith

phar maceut i cal con‘?om tion COTTEI’I sing an ampunt of a conpound according to

any one of cl ai ricthyl ethep@ied mlk thep b’ésﬂft?étw BH S8y @ith 5M/%l%@ﬁ SAYCAUYTOMHOoB i n a
war m bl ooded ani Ryl 66 dRihyl Bferl(8 Q%b RRNL TRE cdibiéR Bidahia ’ex@d%@ a@pH 5.0-

phar maceutical |l y acceptable carrier, |l uent, or excipient. t hod
for treating &r WEW@NOHWW&BVMM%PT@W@R@S“P# talewammwémlﬁm ﬂmhext

conpri sing adm %e?)g@{ho&gmwuﬁ%gﬁ?g L.poded animal in need thereof a
nou

t herapeutically effective a corrpound accor d| ng to any one of
claims 1-i0 or a conposit@ijn 3 2R}- ; & phar maceut i cal

conposition conprisi.ng.an a ‘ of aco un (;or '
(\(’:‘gai nms 1-10 ef f e&¥% Lpr celo fack ‘dA gﬂ%&l gﬁ’? [églr]ﬁ

ne- bl ooded ania@hspir]{4vpewh-BH1]-4 ﬂE—(dybbﬁx&Bﬁbpdily]cW]mmiei (ﬁ)‘h,n aafpttude of 6M
phar maceuti c cce table.carrier exci pi ent A hod
for treati ng?b) ﬁb‘?’ ‘{“F AgupdF WW‘SP%H 2‘6[@86&) w‘i‘snreg ’Warfﬂli ggbi’)‘ﬂ%g‘i‘gﬁi nal
conpri sing adni ruoskelrdaagontmlxauu\mmdakamd&d paddiBland thenegdhal BRT6ET sofution
therapeutically effgctive anoun C oupd according to any one of
clains 1-10 or o‘ﬁlﬂﬁ’ |‘Y‘f*bﬁa‘§¥:£:38di‘ﬂg ?‘Eni;p%"l“gﬁ” AgHsQus solution was extracted with

dlethyl ether (50 mL) and then with dichloromethane (3 x 50 mL). The

dichloromethane extracts were dried over sodium sulfate and the solvent was
15 evaporated in vacuo to provide the crude title compound. The hydrochloride salt was
crystallized by triturating in a mixture of diethyl ether-hexanes (1:1, v/v, ~200 mL) and
then precipitated from a mixture of dichloromethane-diethyl ether-hexanes to yield 0.8

g of the title compound, having the elemental analysis indicated in Table 1.

O 20 EXAMPLE 21

(1R,2R)/(18,2S)-2-(3-ACETOXYPYRROLIDINYL)-1-(1-NAPHTHENETHOXY)CYCLOHEXANE
MONOHYDROCHLORIDE
(CoMPOUND #21)
25
@) 1R, 2R)/(1S.28)-2-(3-Hydro olidinyl)-1-(1-
naphthenethoxy)cyclohexane monohydrochloride: To a chilled (0°C) solution of sodium
borohydride in isopropanol (20 mL) was added a solution of (1R,2R)/(1S,2S)-2-(3-
ketopyrrolidinyl)-1-(1 -naphthenethoxy)cyclohexane monohydrochloride (1.4 g, 3.75
30 mmol) in isopropanol (30 mL). The resulting mixture was stirred at 0°C for 15 min.

and then 30 min. at room temperature. The reaction was quenched by addition of water,



2 JAN 2003 WD 991 50225 125 PCT/ CA991 00280 70. A pharnmaceuti cal corrppszﬂhnnzum
conprising an anotint of a conpound according to any one of clains*l-
ef.fective to treat or prevent malignant hypertherm a in a wane-bl ooded
animal in need of the treatnent or prevention, and a pharmaceutically
acceptable carrier, diluent, or excipient. 71. A nmethod for treating or
preventing malignant hypertherm a in a warm bl ooded ani mal conpri sing

adm nistering to a warm bl ooded ani mal in need thereof a the i |y
ef fective amunO¥5%2%onmpound according to any one of clai rrééﬁeg%mg@oa
conposition according to claim70. ?2. A pharmaceutical conposition

conpri sing an anount of a conpound accordisr(?g to any one of clains 1-10
effective to treat or prevent hyperkalem c periodic paralysis in a

war m bl ooded animal in need of the treatnent or prevention, and a

phar maceut i cal | yheareastiph atiikimreC ovay eedporathid| toedryeso unde ¥ei pridud way vaskednwithod
for treating or event.i ng, hyper kal em eriodic ralysis.i.n a .
war m bl ooded anf‘% o f%‘??ggl’%%) ’ﬁgfn ﬁ?es‘ﬁ‘gﬂ?‘?r?@e %’egpag\;ﬁ?ﬁ%ﬁr%%‘rebfvﬁﬁfwni n
need thereof a hhfkcune tHeisclRbdt Wasévaperhied £ om0 lyietf thetitodgapomsl. accor ding to
any one of clains 1-10 or_a conposition according to.claim72. 74. A

phar maceuti cal conpositi c ot B4R -Grhsgioxyoyrobdipdialdlr g accoxding to

any one of clai ﬂ&hih‘e#ﬁbﬁﬂgﬁﬂ ﬂe%ch%nﬁ@éc@"lﬁyﬁ%n&h&%ﬂ&i& WRs MEd T @ in
a warm bl ooded animal 1n need of the treatnent or prevention, and a
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10 sulfate and concentrated in vacuo. The residual oil was dissolved in a small amount of
dichloromethane and a large volume of diethyl ether was added in order to trigger
crystallization of 1.0 g (65% yield) of the title compound, having the elemental analysis

indicated in Table 1.

15 EXAMPLE 22

(1R,2R)/(1S,2S)-2-(4-MORPHOLINYL)-1-[(2,6-
DICHLOROPHENYL)METHOXY JCYCLOHEXANE MONOHYDROCHLORIDE
(COMPOUND #22)

Compound #22 was prepared according to the Williamson ether
synthesis. To a suspension of sodium hydride, 80% oil dispersion (337 mg, 11 mmol)
in ethylene glycol dimethyl ether (20 mL) was added a sohtion of (1R,2R)/(18S,2S)-2-
(4-morpholinyl)-1-cyclohexanol (2.0 g, 10.8 mmol) in ethylene glycol dimethyl ether

25 (10 mL). The resulting reaction mixture was stirred at room temperature under argon
atmosphere for 3 hours, then a solution of 2,6-dichlorobenzyl bromide in ethylene
glycol dimethyl ether (10 mL) was added and the reaction mixture was refluxed for 16
hours. The cooled reaction mixture was poured into water (40 mL) and the organic
solvent was evaporated in vacuo. The residual aqueous solution was diluted with more

30 water (60 mL) and acidified to pH 0.5 with 6M HCI aqueous solution. The acidic
aqueous solution was extracted with diethyl ether (2 x 40 mL) and then the pH was
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an amount of a conpound according to é claims 1-10 effective to
treat or prevent heart failure in a m@%@%&%h ani mal |n need of the

treatnment or prevention, and a pharmaceutically acceptable
Compound #23 was prepared in 7 steps according to the procedure

detailed in Example 15. Steps (i) to (v) was identical to the ones described in Example
15 15. The ether synthesis (step vi) was carried out according to the Williamson ether
synthesis as in Example #22.
(viy (1R.2RY/(18.25)-2-[1.4-Dioxa-7-azaspiro[4.4]non-7-y1]-1-{(2.6-
dichlorophenylimethoxy] cyclohexane: To a suspension of sodium hydride, 80% oil
dispersion (222 mg, 7.25 mmol) in ethyleneglycol dimethyl ether (20 mL) was added a
20 solution of (1R,2R)/(18S,28)-2-(1,4-dioxa-7-azaspiro[4.4]non-7-yl)cyclohexanol (1.5 g,
{\) 6.60 mmol, step (v) of Example 15) in ethylene glycol dimethyl ether (10 mL). The

resulting mixture was stirred at room temperature for 2 hours and then a solution of 2,6-
dichlorobenzyl bromide (1.9 g, 7.9 mmol) in ethylene glycol dimethy! ether (10 mL)
was added. The reaction mixture was refluxed for 16 hours under argon atmosphere,
25 the solvent was evaporated in vacuo and the residue was taken up with water (70 mL).
The aqueous solution was acidified to pH 0.5 with 6M HCl aqueous solution and then
extracted with diethyl ether (2 x 40 mL). Basification of the aqueous solution to pH
4.5-5.5, followed by extraction with diethyl ether (4 x 40 mL), drying of the combined
organic extracts over sodium sulfate and evaporation of the solvent in vacuo provided

30 the intermediate title compound.
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(1R,2R)/(18,25)-2-(3-HYDROXYPYRROLIDINYL)-1-(2,6-
15 DICHLOROPHENETHOXY)CYCLOHEXANE MONOHYDROCHLORIDE
(COMPOUND #24)

To a solution of compound #17 (5.0 g, 12.7 mmol) in isopropanol (120
mL) was added sodium borohydride (2.0 g, 52.8 mmol) as a powder and the resulting
20 mixture was stirred at room temperature until completion of the reaction. The reaction
) was quenched with water (40 mL) and then concentrated to dryness. The residue was
washed with dichloromethane (50 mL); the filtrate was dried over sodium sulfate,
concentrated in vacuo to provide the title compound, which crystallized after 3 hours

under high vacuum, Elemental analysis results of the product is shown in Table 1.

25
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preventing atrialdQ§%p¢ ?(iﬁﬁﬁ) (ﬁggkégqqggqﬂhﬂﬁymﬂ% Rég Yo or
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@ AY, R AFS. AF?. AFa. AFhyVihFo Ty huilled @JW“RP?" °M1?R Z%(ésixg) 2-(la- dmAi' dy. A

. AY, . AFu 10  azaspiro[4.4]non-7-yl)cyclohexanol (2.0 g, 8.8 mmol) and triethylamine (2.1 mL, 15
mmol) in dichloromethane (30 mL) was added methanesulfonyl chloride (0.9 mL, 11.44
mmol). The reaction mixture was stimed at 0°C for 45 min. and then at room
temperature for 3 hours. The reaction mixture was diluted with dichloromethane (25
mL), washed with water (2 x 25 mL) and the combined washings were back-extracted

15 with dichloromethane (25 mL). The combined organic extracts were dried over sodium
sulfate and the solvent was evaporated in vacuo to yield the crude mesylate which was
further pumped under high vacuum for 30 min. prior to use in step ix.

(vil) (2.2-Diphenylethyl _alcohol: To lithium aluminum hydride
(2.85 g, 23.56 mmol) in anhydrous diethyl ether (150 ml) was added, as a powder,

20 diphenylacetic acid (5.0 g, 56 mmol). The resulting reaction mixture was gently
refluxed for one hour. The reaction was quenched with sodium sulfate saturated
agueous solution and the resulting precipitate was filtered off. The filtrate was
concentrated in vacuo to yield 4.0 g (86% yield) of the title compound.

(viii} To sodium hydride, previously washed with hexanes, (253 mg,

25 10.56 mmol) in suspension in ethylene glycol dimethyl ether (15 mL) was added a
solution of 2,2-diphenylethyl alcohol (2.09 g, 10.56 mmol, step vii) in ethylene glycol
dimethyl ether (15 mL). The resulting mixture was stirred at room temperature under
argon atmosphere for 30 min.

(x) (AR.2RV{1S.28)-2-(1 4-Dioxa-7-azaspiro[4.4Jnon-7-yl)-1-(2.2-

30 diphenylethoxy)cveclohexane: The mesylate (vi) in ethylene glycol dimethyl ether (20

mL) was added quickly to the alkoxide (viii) and the reaction mixture was refluxed for
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hydrochloride salt by treatment with ethereal HCI and the resulting salt was
recrystallized from a mixture of acetone-diethyl ether to yield 0.69 g of the title

compound, having the elemental analysis indicated in Table 1.

5 EXAMPLE 27

(1R,2S)/(1S,2R)-2-(3-KETOPYRROLIDINYL)-1-(1-NAPHTHENETHOXY)CYCLOHEXANE
MONOHYDROCHLORIDE
O (CoMPOUND #27)
10

Compound #27 was prepared in 8 steps according to the synthetic
scheme depicted in Figure 3. Steps (i) to (iv) was identical to those described in
Example 15.

)  (1R.2R)/(1S.25)-1-(1-Naphthenethoxy)-2-cyclohexanol: To

15 anhydrous magnesium perchlorate (270 mg, 1.2 mmeol) in anhydrous acetonitrile (1.7
ml) was added cyclohexene oxide (0.12 g, 1.2 mmol). The resulting mixture was
stirred for 15 min. at room temperature and then 1-naphthenethanol (2.7 g, 10.15 mmol)
was added. The reaction mixture was refluxed and more cyclohexene oxide (2.0 mL,
2.0 g, 20 mmol) was added to the refluxing reaction mixture at a rate of 0.4 mL/hour.

l\ ) 20 Reflux was stopped after 16 hours and the cooled reaction mixture was partitioned
between diethyl ether (50 mL) and saturated sodium bicarbonate aqueous solution (30
mL). The aqueous layer was separated and extracted twice more with diethyl ether (2 x
40 mL). The combined organic extracts were back-washed with water (15 mL), brine
(15 mL) and dried over sodium sulfate. Evaporation of the solvent in vacuo yielded the
25 crude title compound suitable for the next step without any further purification.

(vi)  1-(1-Naphthenethoxy)-2-cyclohexanone: To a solution of
(1R,2R)/(15,2S)-2-(1-naphthenethoxy)-1-cyclohexanol (1.0 g, step v) in
dimethylformamide (20 mL) was added pyridinium dichromate (5.0 g, 13.2 mmol) in
small portions and the resulting reaction mixture was stirred at room temperature for 16

30 hours. The reaction mixture was poured into water (100 mL) and the resulting shurry

was extracted with diethyl ether (3 x 50 mL). The combined organic extracts were
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suitable for the next step of the reaction.
(vii) (1R.2S)/(1S.2R)-2-(1,4-Dioxa-7-azaspiro[4.4]non-7-y}-1-(1-
5 naphthenethoxy)cyclohexane: To a solution of 1,4-dioxa-7-azaspiro[4.4]nonane (5.17 g,
40 mmol) and 1-(1-naphthenethoxy)-2-cyclohexanone (1.79 g, 6.58 mmol, step vi, 77%

pure) in anhydrous methanol (10 mL) was added SN HC! methanolic solution (2.7 mL)

and then sodium cyanoborohydride (397 mg, 6 mmol). The reaction mixture was
(‘) forther diluted with anhydrous methanol (7 mL) and stirred at room temperature for 16
10 hours. The reaction mixture was quenched by addition of 6M HCl aqueous solution (40
mL), the organic solvent was evaporated in vacuo, the residual aqueous solution was
diluted to 100 mL with water and the pH was adjusted to pH 0.5 with 6M HCl aqueous
solution. The acid aqueous layer was extracted with diethyl ether (100 mL); the
aqueous layer was separated and basified to pH 6.7 with 5M NaOH aqueous solution.
15 Extraction with diethyl ether (100 mL), followed by drying over sodium sulfate and
evaporation of the solvent in vacuo provided, after purification by dry-column
chromatography with mixtures of ethyl acetate-hexanes (1:9 to 1:6, v/v, +0.5% v/v
isopropylamine) as eluents, 128 g of crude (1R,28)/(1S,2R)-2-(1,4-dioxa-7-
azaspiro[4.4]non-7-yI)-1-(1-naphthenethoxy)cyclohexane and (1R,2R)/(1S,25)-2-(1,4-
,“) 20 dioxa-7-azaspiro[4.4]non-7-yl)-1-(1-naphthenethoxy)cyclohexane. Separation of
(1R,25)/(15,2R)-2-(1,4-dioxa-7-azaspiro[4.4]non-7-yl)-1-(1-
naphthenethoxy)cyclohexane from (1R,2R)/(18,2S)-2-(1,4-dioxa-7-azaspiro[4.4]non-7-
yl)-1-(1-naphthenethoxy)cyclohexane was performed by preparative HPLC (Waters
Delta Prep 4000, PrePak cartridge 40 x 100 mm, isopropanol-hexanes (2:98, v/v, +
25 0.05% v/v diethylamine)) to yield 590 mg of the title compound.

viii) -(1R,2S)/(1S 2R)-2-(3-Ketopyrrolidiny!)-1-(1-
naphthenethoxy)cyclohexane monohydrochloride: A mixture of (1R,2S)/(1S,2R)-2-
(1,4-dioxa-7-azaspiro[4.4]non-7-yl)-1-(1-naphthenethoxy)cyclohexane (480 mg, 1.23
mmol, step vii) in 6M HCI aqueous solution-butanone (1:4, v/v, 40 mL) was refluxed

30 for 2 hours. The organic solvent was evaporated in vacuo, the residual aqueous solution
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then thrice with dichloromethane (3 x 50 mL). The combined dichloromethane extracts
were dried over sodium sulfate and the solvent was evaporated in vacuo, the residual oil
was further dried by azeotropic distillation of toluene. The title compound was

5 crystallized by triturating in hexanes (430 mg, 93% yield), and has elemental analysis
indicated in Table 1.
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#12 C,,H,; NO,Cl C 63.06, H 8.57, N 3.50% C62.45,H8.43, N 3.45%
#14 C,sH,;,NOCl, C 54,77, H 6.64, N 3.55% C 58.80, H 6.85, N 3.51%
#15 C,,H,,NO,Cl C 70.67, H 7.55, N 3.75% C70.12,H7.55,N3.73%
#16 C,,H,;N20,C1H,0 C63.63, H 823, N6.18% C 62,93, H 8.56, N 6.05%
#17 C,sH,,NO,ClLy C 55.05,H 6.16, N 3.57% C 54.39, H 6.30, N 3.49%
#18 C,,H;;NO,C] C 68.97,H7.72, N3.35% C68.49,H7.64,N331%
,r") #19 C,:H,,NO.CIF, C 5794, H 691, N 3.56% C 57.75,H 6.91, N 3.56%
~ #20 C,sH, NO,CI C 66.35, H 9.96, N 4.07% C 66.22, H9.72, N 4.12%
#21 C,.H,,NO,Cl C 68.97, H7.72, N3.35% C67.52, H7.99,N 3.17%
#22 CH,JNOCL. H,0 { C51.21,H6.57,N351% C51.03,H 6.57, N 3.36%
#23 C,;H,;,NO,Cl, C53.91,H 5.86,N 3.70% C 53,88, H5.79, N 13.59%
#24 C, H,(NO,CH,. H, 0 C52.38,H6.84, N3.39% C 53,98, H7.24, N333%
#25 C, H, NO,Cl C 72.07, H 7.56, N 3.50% C71.87,H7.57,N3.51%
#26 CH,NOCLS C51.46, H 6.10, N 3.53% C 51.48, H 5.86, N 3.44%
#27 C,.H,,NO,Cl C70.67,H7.55,N375% C70.63, H7.53, N3.65%

EXAMPLE 28
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(') left femoral vein was also cannulated for injection of drugs. The thoracic cavity was
‘ opened and a polyethylene occluder loosely placed around the left anterior descending
10 coronary artery. The thoracic cavity was then closed. ECG was recorded by insertion
of electrodes placed along the anatomical axis of the heart. All cannulae and electrode
leads were exteriorized in the mid scapular region. In a random and double-blind
manner, about 0.5 to 2 hours post-surgery, an infusion of vehicle, or the compound to
be tested was given. After 15 minutes infusion, the occluder was pulled so as to
15 produce coronary artery occlusion. ECG, arthythmias, blood pressure, heart rate and
mortality were monitored for 30 minutes after occlusion. Arrhythmias were recorded as
ventricular tachycardia (VT) and ventricular fibrillation (VF) and scored according to
Curtis, M.J. and Walker, M.J.A., Cardiovasc. Res. 22:656 (1988) (see Table 2).

) Table 2

re | Description
0-49 VPBs
50-499 VPBs

>499 VPBs and/or 1 episode of spontaneocusly reverting VT or VF
>1 episode of VT or VF or both (>60s total combined duration)
VT or VF or both (60-119s total combined duration)

VT or VF or both (> 119s total combined duration)

fatal VF starting at > 15 min after occlusion

fatal VF starting at between 4 min and 14 min 59s after occlusion
fatal VF starting at between 1 min and 3 min 59s after occlusion
fatal VF starting < 1 min after occlusion

0

Wil W N]—]O

Where: VPB = ventricular premature beats
20 VT = ventricular tachycardia
VF = ventricular fibrillation
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associated with increases in R-wave hejght and "S-T" segment elevation; and an
occluded zone (measured after death by cardiogreen dye perfusion) in the range of
5  25%-50% of total left-ventricular weight.
Table 3 describes the result of tests of the compounds described therein
as values of a given infusion rate in micromolkg/min. (ED,,AA) which will reduce the
O arrhythmia score in treated animals to 50% of that shown by animals treated only with
the vehicle in which the test drug(s) is dissolved.

Table 3
Compound ED5gAA

A 0.8

42 1.0

#3 2.1

#4 2.0

45 3.0

%6 4.0

#7 4.0

43 1.0

#9 1.0

. #10 2.0
) #11 1.0
#14 15
#15 0.43
#17 1.1
#19 1.4
#21 1.4
422 1.8
#23 2.1
424 0.6
#25 2.5
#26 6.5

10
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EXAMPLE 29

MEASUREMENT OF ECG PARAMETERS

Rats weighing 200-250 gms were used in this example. Animals were

anesthetized with 60 mg/kg pentobarbitone i.p. The carotid artery and jugular vein

were cannulated for measurement of blood pressure and drug injection, respectively.

ECG was recorded by insertion of electrodes placed along the anatomical axis of the

heart. All compounds were given as bolus injections.

Various ECG parameters were measured. Table 4 describes the results

of the tests as ED,,; (micromol/kg) which are the doses required to produce a 25%

increase in the parameter measured (ne = not estimated). The increases in P-R interval

and QRS interval indicate cardiac sodium channel blockage while the increase in Q-T

interval indicates ancillary cardiac potassium channel blockage which is the property of

a type la antiarrhythmic.
Table 4

Compound PR QRS QT
#1 NE NE 2.5

#2 5.6 8 2.0

#3 32 16 3.0

#6 NE NE NE

#7 1.1 1.5 0.9
#14 - 21.5 14
#15 15.8 7.8 3.4
#17 30 26 4.2
#21 1.7 2.3 1.6
#23 - 17.2 2.7
#24 1.4 1.6 1.0
#26 23 - 10

EXAMPLE 30

ASSESSMENT OF SODIUM CHANNEL BLOCKAGE
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Rats were prepared according to the preceding procedure. Two silver
stimulating electrodes were inserted through the chest wall and implanted in the left
ventricle. Square wave stimulation was used to determine threshold current for capture,
ventricular fibrillation threshold current, and effective refractory period (Howard, P.G.

5 and Walker, M.J.A., Proc. West. Pharmacol. Soc. 33:123-127 (1990)). Table 5 contains
ED,; values for these indices of cardiac sodium channel blockage, where the ED,, is the
infusion rate in micromol/kg/minute of compound required to elicit a 25% increase
0 from control. The increases in refractoriness indicate ancillary blockage of potassium
channels. The threshold current for capture is represented by "It". The fibrillation
10 threshold current is represented by "VFT". The effective refracting period is
represented by "ERP". )

Table 5
Compound It VFT ERP
#1 2.8 1.4 1.5
#2 0.9 0.7 1.3
#3 5.8 NE 4.0
#7 0.7 0.2 0.4
#14 6.4 - 1.7
#15 5 1.2 1.6
#17 6 7.3 7.1
(, #23 7.6 6.2 5
) #24 17 1.2 11
#26 10.5 9 54
EXAMPLE 31
15
CANINE VAGAL-AF MODEL
General methods

Mongrel dogs of either sex weighing 15-49 kg were anesthetized with
morphine (2 mg/kg im initially, followed by 0.5 mg/kg IV every 2 h) and a-chloralose
20 (120 mg/kg IV followed by an infusion of 29.25 mg/kg/h; St.-Georges et al., 1997).
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Dogs were ventilated mechanically with room air supplemented with oxygen via an

endotracheal tube at 20 to 25 breaths/minute with a tidal volume obtained from a

nomogram. Arterial blood gases were measured and kept in the physiological range

(SAO,>90%, pH 7.30-7.45). Catheters were inserted into the femoral artery for blood

5 pressure recording and blood gas measurement, and into both femoral veins for drug

administration and venous sampling. Catheters were kept patent with heparinized 0.9%
saline solution. Body temperature was maintained at 37-40°C with a heating blanket.

() The heart was exposed via a medial thoracotomy and a pericardial cradle

was created. Three bipolar stainiess steel, Teflon™-coated electrodes were inserted into

10 the right atria for recording and stimulation, and one was inserted into the left atrial

appendage for recording. A programmable stimulator (Digital Cardiovascular

Instruments, Berkeley, CA) was used to stimulate the right atrium with 2 ms, twice

diastolic threshold pulses. Two stainless steel, Teflon™-coated electrodes were inserted

into the left ventricle, one for recording and the other for stimulation. A ventricular

15 demand pacemaker (GBM 5880, Medtronics, Minneapolis, MN) was used to stimulate

the ventricles at 90 beats/minute when (particular during vagal-AF) the ventricular rate

became excessively slow. A P23 ID transducer, electrophysiological amplifier (Bloom

Associates, Flying Hills, PA) and paper recorder (Astromed MT-95000, Toronto, ON,

Canada) were used to record ECG leads II and 111, atrial and ventricular electrograms,

i) 20 blood pressure and stimulation artefacts. The vagi were isolated in the neck, doubly-

ligated and divided, and electrodes inserted in each nerve (see below). To block

changes in B-adrenergic effects on the heart, nadolol was administered as an initial dose

of 0.5 mg/kg iv, followed by 0.25 mg/kg TV every two hours.

Atrial fibrillation model

25 Drug effects to terminate sustained AF maintained during continuous
vagal nerve stimulation were assessed. Unipolar hook electrodes (stainless steel
insulated with Teflon™, coated except for the distal 1-2 cm) were inserted via a 21
gauge needle within and parallel to the shaft of each nerve. In most experiments,

unipolar stimmli were applied with a stimulator (model DS-9F, Grass Instruments,
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Quincy, MA) set to deliver 0.1 ms square-wave pulses at 10 Hz and a voltage 60% of
that required to produce asystole. In some experiments, bipolar stimulation was used.
The voltage required to produce asystole ranged between 3-20 volts. Under control
conditions, a short burst of rapid atrial pacing (10 Hz, four times diastolic threshold)
5 was delivered to induce AF which was ordinarily sustained for more than 20 minutes.
The vagal stimulation voltage was adjusted under control conditions, and then
readjusted after each treatment to maintain the same bradycardic effect. AF was defined
as rapid (>500 minute under control conditions), irregular atrial rhythm with varying

{“) electrogram morphology.

10 Measurement of electrophysjological variables and vagal response

Diastolic threshold current was determined at a basic cycle length of 300
ms by increasing the current 0.1 mA incrementally until stable capture was obtained.
For subsequent protocols current was set to twice diastolic threshold. Atrial and
ventricular ERP was measured with the extrastimulus method, over a range of S1S2

15 intervals at a basic cycle length of 300 ms. A premature extrastimulus S2 was
introduced every 15 basic stimuli. The S182 interval was increased in 5 ms increments
unti} capture occurred, with the longest S1S2 interval consistently failing to produce a
propagated response defining ERP. Diastolic threshold and ERP were determined in
duplicate and averaged to give a single value. These values were generally within 5 ms.

"w) 20 The interval between the stimulus artefact and the peak of the local electrogram was
measured as an index of conduction velocity. AF cycle length (AFCL) was measured
during vagal-AF by counting the number of cycles (number of beats -1) over a 2-second
interval at each of the atrial recording sites. The three AFCLs measurements were
averaged to obtain an overall mean AFCL for each experimental condition.

25 The stimulus voltage-heart rate relationship for vagal nerve stimulation
was determined under control conditions in most experiments. The vagal nerves were
stimulated as described above with various voltages to determine the voltage which
caused asystole (defined as a sinus pause greater than 3 seconds). The response to vagal

nerve stimulation was confirmed under each experimental condition and the voltage
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The experimental groups studied are summarized in Table 5. Each dog

0 received only one drug at doses indicated in Table 5. The first series of experiments
were dose ranging studies, followed by blinded study in which 1-3 doses were given.

All drugs were administered IV via an infusion pump, with drug solutions prepared

10 freshly in plastic containers on the day of the experiment. Vagal stimulation parameters
were defined under control conditions as described above, and maintenance of AF
during 20 minutes of vagal nerve stimulation under control conditions was verified.
After the termination of AF, the diastolic threshold and ERP of the atrium and ventricle
were determined. Subsequently, these variables were reassessed in the atrium under

15 vagal nerve stimulation. Electrophysiological testing usually took 15-20 minutes. The
heart rate response to vagal nerve stimulation was confirmed and the vagal-
AF/electrophysiological testing protocol was repeated. A pre-drug blood sample was
obtained and vagal-AF reinstituted. Five minutes later, one of the treatments was

L:) administered at doses shlown in Table 5. The total dose was infused over 5 minutes and
20 a blood sample obtained immediately thereafter. No maintenance infusion was given.
If AF terminated within 15 minutes, the electrophysiological measurements obtained
under control conditions were repeated and a blood sample was obtained. If AF was not
terminated by the first dose (within 15 minutes), a blood sample was obtained and vagal
stimulation was discontinned to allow a return to sinus rhythm. The

25 electrophysiological measurements were repeated and a third and final blood sample for
this dose was obtained. AF was reinitiated and the vagal-AF/dng
infusion/electrophysiological testing protocol was repeated until AF was terminated by

the drug.
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Table 6

EXPERIMENTAL GROUPS AND DOSES OF DRUGS

Dose range Effective doses Mea%n dose Medi.an dose
Drug tested ()t for terminating reqt}lrcd for required for
mol/kg) AF (pmol/kg) termination of | termination of

AF (pmol/kg) | AF (umol/kg)

Flecainide 1.25-10 4-2.5; 1-10 4+2 2.5

10 A single drug was administered to each dog over the dose range
specified until AF was terminated. The number of dogs in which AF was terminated at
each dose is shown (number of dogs-dose, in pmol/kg). The mean & SEM as well as

- the median dose required to terminate AF is shown. Each dog received only one drug.

C

A number of the compounds of the present invention have been

15 evaluated by this method. The results showed that all of the compounds tested are
effective in terminating AF in the canine vagal-AF model. The conversion rates are
similar to those reported for a variety of other class I and III drugs in this model. The
effectiveness of flecainide as a control in the present study was comparable to that
previously reported. All of the drugs prolonged AFCL prior to termination of AF;

20 effects which are globally consistent with the wave length of re-entry model for
termination of AF. The tested compounds of the present invention did not reduce blood
pressure or heart rate at the median dose for termination of vagal-AF. The heart rate

response to vagal nerve stimulation was similar in all groups and was not influenced by
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(") This model has been used to characterize the mechanisms of AF and
N atrial flutter (AFL). Waldo and colleagues have found that AF depends on reentry and
10 that the site of termination is usually an area of slowed conduction. This canine model
is prepared by dusting the exposed atria with talcum powder followed by “burst” pacing
the atria over a period of days after recovery. AF is inducible two days afier surgery,
however, by the fourth day after surgical preparation; sustainable atrial flutter is the
predominant inducible thythm. The inducibility of AF at day 2 is somewhat variable,
15 such that only 50% of dogs may have sustained AF (generally <60 minutes) for a
requisite of 30 minutes. However, the sustainable atrial flutter that evolves by the
fourth day is inducible in most preparations. Atrial flutter is more readily “mapped” for
purposes of determining drug mechanisms. Inducibility of AF subsides after the fourth
day post-surgery, similar to the AF that often develops following cardiac surgery that
af_) 20 the sterile pericarditis model mimics. There may be an inflammatory component
involved in the etiology of post-surgery AF that would provide a degree of selectivity to
an ischaemia or acid selective drug. Similarly, while coronary artery bypass graft
(CABG) surgery is performed to alleviate ventricular ischaemia, such patients may also
be at risk for mild atrial ischaemia due to coronary artery disease (CAD). While atrial
25 infarcts are rare, there has been an association between AV nodal artery stenosus and
risk for AF following CABG surgery. Surgical disruption of the autonomic innervation

of the atria may also play a role in AF following CABG.

Methods

Studies were carried out in a canine model of sterile percarditis to

30 determine the potency and efficacy of Compound 1 in terminating atrial
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after induction of atrial flutter. Afier complete AV block was created, an effective
ventricular rate was maintained by pacing of the ventricles at a rate of 60 to 80 beats per
5 minute with a Medtronic 5375 Pulse Generator (Medtronic Inc.) to deliver stimuli via

the electrodes sutured to the right ventricle during the initial surgery.

0 Determination of Stimulus Thresholds and Refractory Periods During Pacin
For the induction of AF/AFL, one of two previously described methods

was used: (1) introduction of one or two premature atrial beats after a train of 8 paced
10 atrial beats at a cycle length of 400 ms, 300 ms, 200 ms, or 150 ms, or (2) rapid atrial
Pacing for Periods of 1 to 10 seconds at rates incrementally faster by 10 to 50 beats per
minute than the spontaneous sinus rate until atrial flutter was induced or there was a
loss of 1:1 atrial capture. Atrial pacing was performed from either the right atrial
appendage electrodes or the posteroinferior left atrial electrodes. All pacing was
15 performed using stimuli of twice threshold for each basic drive train with a modified
Medtronic 5325 programmable, battery-powered stimulator with a pulse width of
1.8 ms.
) After the induction of stable atrial fib/flutter (lasting longer than 10
O minutes), the atrial fib/flutter cycle length was measured and the initial mapping and
20 analysis were performed to determine the location of the atrial fib/flutter reentrant
circuit. Atrial flutter was defined as a rapid atrial rhythm (rate, >240 beats per minute)
characterized by a constant beat-to-beat cycle length, polarity, morphology, and

amplitude of the recorded bipolar electrograms.

Drug Efficacy Testing Protocol
25 1. Effective refractory periods (ERPs) were measured from three

sites: right atrial appendage (RAA), posterior left atrium (PLA), and Bachman’s
Bundle (BB), at two basic cycle lengths 200 and 400 ms.
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110% & () FF 3. If induced, AF must have been sustained for 10 minutes. Then a

waiting period was allowed for spontaneous termination or 20 minutes,

5 whichever came first.
4, AF was then reinduced and 5 minutes was allowed before starting
drug infusion.
(:' ) 5. Drug was then infused in a bolus over 5 minutes.
6. If AF terminated with the first dose then a blood sample was
10 taken and ERP measurements were repeated.
7. Five minutes was allowed for the drug to terminate. If there was

no termination then the second dose was given over 5 minutes.
8. After termination and ERPs were measured, a second attempt to
reinduce AF was tried for a period of ten minutes.
15 9. If reinduced and sustained for 10 minutes, a biood sample was
taken and the study repeated from #3 above.

10. If no reinduction, then the study was over.
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ASSESSMENT OF PAIN BLOCKAGE

5 Guinea pigs were shaved (backs only) and 6 aliquots (50 ul) of
compound solution (10 mg/ml) were injected just beneath the skin to form 6 blebs
which were outlined with a permanent marker. Pain responses were assessed as above

(‘) on each bleb at regular intervals up to 4 hours post injection and the duration of pain

blockage was recorded for three animals for each test solution.

Table 7

Duration of
Blockage (hours)

1 25
2 3
3 2.5
11 3
Saline 0

Compound

10

A number of the compounds of the present invention have been

,k
@

evaluated by this method. The results showed that all of the compounds tested are
effective in terminating episodes of atrial fibrillation/flutter in this model. There was no
proarrhythmia or cardiovascular adverse events observed during drug treatment.
15
All publications and patent applications mentioned in this specification
are herein incorporated by reference to the same extent as if each individual publication
or patent application was specifically and individually incorporated by reference.
From the foregoing it will be appreciated that, although specific
20 embodiments of the invention have been described herein for purposes of illustration,
various modifications may be made without deviating from the spirit and scope of the

invention. Accordingly, the invention is not limited except as by the appended claims.
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)
wherein, independently at each occurrence,
X is selected from a direct bond, -C(R,,R,,)-Y-, and -C(R,,)=CH-;
Y is selected from a direct bond, O, S, and C,-C,alkylene;
R,, is selected from hydrogen, C,-C,alky), C;-Ccycloalkyl, aryl, and benzyl;
R, and R, are independently selected from
C,-C,alkoxyalkyl, C,-Cyhydroxyalkyl, and C,-C ,aralkyl; or
R, and R,, when taken together with the nitrogen atom to which they are

directly attached in formula (I), form 2 ring depoted by formula (1I):

/Ry

N

AN

I

wherein the ring of formula (I0) is formed from the nitrogen as shown as well as three to nine
additional ring axomls independently selected from carbon, nitrogen, oxygen, and sulfur;
where any two adjacent ring atoms may be joined together by single or double bonds, and
where any one or more of the adtiitional carbon ring atoms may be substituted with one or

two substituents selccted from hydrogen, hydroxy, C,-C,hydroxyalkyl, oxo, C,-C,acyl,
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form a spiro five- or six-membered heterocyclic ring containing one or two heteroatoms
selected from oxygen and sulfur; and any two adjacent additional carbon ring atoms may be
fused to a C;-C,carbocyclic ring, and any one or more of the additional nitrogen ring atoms
may be substituted with substituents selected from hydrogen, C,-Cjalkyl, C,-C,acyl,
C,-C hydroxyalkyl and C,-Calkoxyalkyl; or
R, and R,, when taken together with the nitrogen atom to which they are
('*’) directly attached in formula (I), may form a bicyclic ring system selected from
3-azabicyclo[3.2.2]nonan-3-yl, 2-azabicyclo[2.2.2]octan-2-yl, 3-azabicyclo[3.1.0Jhexan-3-yl,
and 3-azabicyclo[3.2.0]heptan-3-yl;

R, and R, are independently attached to the cyclohexane ring shown in
formula (I) at the 3-, 4-, 5- or 6- positions and are independently selected from hydrogen,
hydroxy, C,-C,alkyl, and C,-C,alkoxy, and, when both R, and R, are attached to the same
cyclohexane ring atom, may together form a spiro five- or six-membered heterocyclic ring
containing one or two heteroatoms selected from oxygen and sulfur;

R;, R, and R, are independently selected from hydrogen, C,-C,alkyl, aryl and
benzyl, or R and R,,, when taken together with the carbon to which they are attached, may
form a spiro C,-C,cycloalkyl;

A is selected from C,-C,alkyl, a C,-C,,carbocyclic ring, and ring systems
() selected from formulae (II1), AV), (V), (VD), (VII) and (VIII):

R
[
Ry

(1
where R, R; and R, are independently selected from bromine, chlorine, fluorine, carboxy,
hydrogen, hydroxy, hydroxymethyl, methanesulfonamido, nitro, sulfamyl, trifluoromethyl,
C,-C,alkanoyloxy, C,-Csalkyl, C,-Csalkoxy, C,-C,alkoxycarbonyl, C,-Cgthioalkyl, aryl and

N([R,;,R,) where R, and R, are independently selected from hydrogen, acetyl,
methanesulfonyl, and C,-C,alkyl;
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FL(10%* & () - d7e7f 757 THISgS FH doveRg 3 &g -
F3s10%*& ()- F 10%*& ()- P &3¥0%* & (hnd 10x* 10Re8NBELTIOV: | [ : A410X*F 7

) 40

where R, and R,, are independently selected from bromine, chlorine, fluorine, carboxy,
hydrogen, hydroxy, hydroxymethyl, methanesulfonamido, nitro, sulfamyl, trifluoromethyt,
O C,-C,alkanoyloxy, C,-C.alkyl, C,-Calkoxy, C,-Cjalkoxycarbonyl, C,-Cthioalkyl, and

N(R,;,R,s) where R;s; and R,, are independently selected from hydrogen, acetyl,

methanesulfonyl, and C,-C,alkyl;

where R,, is selected from bromine, chlorine, fluorine, carboxy, hydrogen, hydroxy,

hydroxymethyl, methahesulfonamido, nitro, sulfamyl, trifluoromethyl, C,-C,alkanoyloxy,

C,-C,alkyl, C,-C.alkoxy, C,-C,jalkoxycarbonyl, C,-Cithioalkyl, and N(R,,,R,) where R, and

R, are independently selected from hydrogen, acetyl, methanesulfonyl, and C,-C,alkyl; and Z

) is selected from CH, CH,, O, N and S, where Z may be directly bonded to "X" as shown in

() formula (I) when Z is CH or N, or Z may be directly bonded to R,, when Z is N, and R, is
selected from hydrogen, C,-Cqalkyl, C,-C,cycloalkyl, aryl and benzyl;

vé
YOI Cee

including isolated enantiomeric, diastereomeric and geometnic isomers thereof,

and mixtures thereof,



lyt' 10%*& ()-g FY 10%*& ()- FY f10%*& ()- F10%*& ()- FI St10%*& ()- Fl
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53%40%vaM& ()-F5GCG-H HH [:vU410 F FY @0%*& ()-F F 10%*& ()- FI

O * R' - O * R' - -
 110%c7& () - Fl 110% 2‘.& Q) A clzlmpound according to claim 1 having formula {IX), or a solvate or

pharmaceutically acceptable salt thereof:

O

R;
Ix)

wherein, independently at each occurrence,

X is selected from a direct bond, -CH=CH- and -C(R.,R,,)-Y-;

Y is selected from a direct bond, O and S; and

R, R, Ry, Ry, Ry, Ry, Ry, Ry, Ry, Ry, Ry Ry, A and Z are defined as in claim 1;
including isolated enantiomeric, diastereomeric and geometric isomers thereof,

and mixtures thereof.
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O
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(X)

wherein, independently at each occurrence,

X is selected from a direct bond, -CH=CH- and -C(R,,R,,)-Y-;

Y is selected from a direct bond, O, and S;

R,, R,, R, and R,, are defined as in claim 1;

R, and R, are independently attached to the cyclohexane ring at the 4- or
5-positions, and are independently selected from hydrogen and C,-C alkoxy; and

A is selected from C,-C,,alkyl, C,-C,cycloalkyl, and any of formulae (III),
(AV), (V), and (VI) as defined in claim 1, wherein Z, R,, R,, R,, Ry, R;, and R, are defined as

Q in claim 1;

and mixtures thereof.

including isolated enantiomeric, diastereomeric and geometric isomers thereof,
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wherein, independently at each occurrence,

R, and R, are defined as in claim 1;

R; and R, are independently attached to the cyclohexane ring at the 4- or
5-positions, and are independently selected from hydrogen and methoxy; and

A is selected from C,-C,jalkyl, C,-C,cycloalkyl, and any of formulae (III),
(IV), (V), and (VI) as defined in claim 1, wherein Z, R,, Ry, Ry, Ry, R, and R, are defined as
in claim 1;

(“_) including isolated enantiomeric, diastereomeric and geometric isomers thereof,

and mixtures thereof.
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wherein, independently at each occurrence,

R, and R, are defined as in claim 1;

R, and R, are independently attached to the cyclohexane ring at the 4- or
5-positions, and are independently selected from hydrogen and methoxy; and

A is selected from C,-C,,alkyl, C,-C,cycloalkyl, and any of formulae (III),
(IV), (V) and (VI) as defined in claim 1, wherein Z, R,, R;, R, R, R,, and R,, are defined as
in claim 1;

O including isolated enantiomeric, diastereomeric and geometric isomers thereof,

and mixtures thereof.
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wherein, independently at each occurrence,

X is selected from a direct bond and -CH=CH-;

R, and R, are defined as in claim 1;

R; and R, are independently attached to the cyclohexane ring at the 4- or
5-positions, and are independently selected from hydrogen and methoxy; and

A is selected from C;-C,cycloalkyl and any of formmlae (I1I), (IV), (V), (VD),
(VII) and (VIII) as defined in claim 1, where R, and R, are defined as in claim 1, R,, R, Ry,

P
L

and R, are hydrogen, and Z is selected from O, S and N-R,; where R,; is sclected from
hydrogen and methyl; with the proviso that A may be selected from formulae (VII) and (VIII)
only when X is 2 direct bond;

including isolated enantiomeric, diastereomeric and geometric isomers thereof,

and mixtures thereof.
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7. A compound of claim ! having formula O(J\i), or a solvate or

pharmaceutically acceptable salt thereof:

(X1V)

wherein, independently at each occurrence,

R, and R, are defined as in claim 1; and

A is selected from any of formulae (III), (IV), (V) and (VI) as defined in claim
1, wherein R,, R, R,, and R,, are hydrogen, R; and R, are independently selected from
hydrogen, hydroxy, fluorine, chlorine, bromine, methanesulfonamido, methanoyloxy,
methoxycarbonyl, nitro, sulfamyl, thiomethyl, trifluoromethyl, methyl, ethyl, methoxy,
ethoxy and NH,, with the proviso that at least one of Ry and R, is not hydrogen; and Z is
selected rom O and S;

including isolated enantiomeric, diastereomeric and geometric isomers thereof,

i\) and mixtures thereof.
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8. A compound of claim 1 having formula (XV),: or a solvate or

pharmacentically acceptable salt thereof:

e
i
1

XV)

wherein, independently at each occurrence,

R, and R, are defined as in claim 1; and

A is selected from any of formulae (III), (IV), (V) and (VI) as defined in claim
1, wherein R, R,,, R,’, and R,, are hydrogen, R; and R, are independently selected from
hydrogen, hydroxy, fluorine, chlorine, bromine, methanesulfonamido, methanoyloxy,
methoxycarbonyl, nitro, salfamyl, thiomethyl, trifluioromethyl, methyl, ethyl, methoxy,
ethoxy and NH,, with the proviso that at least one of R, and R, is not hydrogen; and Z is
selected from O and S;

including isolated enantiomeric, diastereomeric and geometric isomers thereof,

{\ _) and mixtures thereof.
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9. A compound of claim 1 having formula (XVI)i or a solvate or

pharmaceutically acceptable salt thereof:

(XVI)

wherein, independently at each occurrence,

X is selected from a direct bond, trans-CH=CH-, -CH,- and -CH,-O-;

R, and R, are both methoxyethyl or, when taken together with the nitrogen
atom to which they are attached, complete a ring selected from pyrrolidinyl, ketopyrrolidinyl,
acetoxypyrrolidinyl, hydroxypyrrolidinyl, thiazolidinyl, piperidinyl, ketopiperidinyl,
acetylpiperazinyl, 1,4-dioxa-7-azaspiro[4.4Jnon-7-yl, hexahydroazepinyl, morpholinyl,
N-methylpiperazinyl and 3-azabicyclo[3.2.2]nonanyl; and

A is selected from cyclohexyl, monochlorophenyl, 2,6-dichlorophenyl,
3,4-dichlorophenyl, 2-bromophenyl, 2,4-dibromophenyl, 3-bromophenyl, 4-bromophenyl,
. 1-naphthyl, 2-naphthyl, 3-benzo(b)thiophenyl, 4-benzo(b)thiophenyl, (2-
{“) trifluoromethyl)phenyl, 2,4-di(triflnoromethyl)phenyl, and (4-trifluoromethyl)phenyl.

including isolated enantiomeric, diastereomeric and geometric isomers thereof,

and mixtures thereof.
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10. A compound, or mixture comprising compounds,: selected from the
group consisting of:
(+)-trans-[2-(4-morpholinyl)-1-(2-naphthenethoxy)]cyclohexane;
(-)-trans-[2-(4-morpholinyl)-1-(2-naphthenethoxy)]cyclohexane;
(+)-trans-[2-(4-morpholinyl)-1-(1-naphthenethoxy)]cyclohexane;
(-)-trans-[2-(4-morpholinyl)-1-(1-naphthenethoxy)]cyclohexane;
(+)-trans-[2-(4-morpholinyl)-1-(4-bromophenethoxy)]cyclohexane;

O (-)-trans-[2-(4-morpholinyl)- 1-(4-bromophenethoxy)]cyclohexane;
(H)-trans-[2-(4-morpholinyl)-1-[2-(2-naphthoxy)ethoxy)]cyclohexane;
(-)-trans-[2-(4-morpholinyl)-1-[2-(2-naphthoxy)ethoxy)]cyclohexane;
(+)-trans-[2-(4-morpholinyl)-1-[2-(4-bromophenoxy)ethoxy]]jcyclohexane;
(-)-trans-[2-(4-morpholinyl)-1-[2-(4-bromophenoxy)ethoxy]]cyclohexane;
(+)-trans-[2-(4-motpholinyl)-1 -(3,4-dimethoxyphenethoxy)]cyclohexane;
(-)-trans-[2-(4-morpholinyl)-1-(3,4-dimethoxyphenethoxy)Jcyclohexane;
(+)-trans-[2-(1-pyrrolidinyl)- 1-(1-naphthenethoxy)]cyclohexane;
(-)-trans-[2-(1-pyrrolidinyl)-1-(1-naphthenethoxy)]cyclohexane;
(+)-trans-[2-(4-morpholinyl)-1-(2-(benzo[blthiophen-3-yl)ethoxy)]cyclohexane;
(-)-trans-[2-(4-morpholinyl)-1-(2-(benzo[b]thiophen-3-yl)ethoxy)]cyclohexane;
(+)-trans-[2-(4-morpholinyl)-1-(2-(benzo[b]thiophen-4-yl)ethoxy)]cyclohexane;

O (-)-trans-[2-(4-morpholinyl)-1-(2-(benzo[b]thiophen-4-yl)ethoxy)]cyclohexane;
(+)-trans-{2-(4-morpholinyl)-1-(3-bromophenethoxy)]cyclohexane;
(-)-trans-[2-(4-morpholinyl)-1-(3-bromophenethoxy)]cyclohexane;
(+)-trans-[2-(4-morpholinyl)-1-(2-bromophenethoxy)]cyclohexane;
(-)-trans-[2-(4-morpholinyl)-1-(2-bromophenethoxy)]cyclohexane;
(+)-trans-[2-(4-morpholinyl)-1-(3-(3,4-dimethoxyphenyl)- 1-propoxy)]cyciohexane;
(-)-trans-[2-(4-morpholinyl)-1-(3-(3,4-dimethoxyphenyl)-1-propoxy)]cyclohexane;
(+)-trans-[2-[bis(2-methoxyethyl)aminy1}-1-(2-naphthenethoxy)Jcyclohexane;
(-)-trans-[2-[bis(2-methoxyethyl)aminy!]-1-(2-naphthenethoxy)]cyclohexane;
(1R,2R)/(18,2S)-2-(4-morpholinyl)-1-(3,4-dichlorophenethoxy)cyclohexane;
(1R,2R)/(18,25)-2-(3-ketopyrrolidinyl)-1-(1-naphthenethoxy)cyclohexane;
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(1R,2R)/(18,28)-2-(1-acetylpiperazinyl)-1 -(2-naphthenethoxy)cyclohe)éane;
(1R,2R)/(18,28)-2-(3-ketopyrrolidinyl)-1-(2,6-dichlorophenethoxy)cyclohexane;
(1R,2R)/(18,28)-2-[1,4-dioxa-7-azaspiro[4.4Inon-7-yl]-1-(1-naphthenethoxy)cyclohexane;
(1R,28)/(1S,2R)-2-(4-morpholinyl)-1-[(2-triflucromethyl)phenethoxy]cyclohexane;
(1R,2R)/(18S,2S)-2-(3-ketopyrrolidinyl)- 1-[3-(cyclohexyl)propoxy]cyclohexane;
(1R,2R)/(18,28)-2-(3-acetoxypyrrolidinyl)-1-(1-naphthenethoxy)cyclohexane;
(1R,2R)/(18,28)-2-(4-morpholiny})-1-[(2,6-dichlorophenyl)methoxy]cyclohexane;
O (1R,2R)/(18,25)-2-(3-ketopyrrolidinyl)-1-{(2,6-dichlorophenyl)methoxy]cyclohexane;
- (1R,2R)/(18S,25)-2-(3-hydroxypyrrolidinyl)-1-(2,6-dichlorophenethoxy)cyclohexane;
{1R,2R)/(18S,25)-2-(3-ketopyrrolidinyl)-1-(2,2-diphenylethoxy)cyclohexane;
(1R,2R)/(18S,25)-2-(3-yhiazolidinyl)- 1-(2,6-dichlorophenethoxy)cyclohexane; and
(1R,28)/(1S,2R)-2-(3-ketopyrrolidinyl)-1-(1-naphthenethoxy)cyclohexane;

and pharmaceutically acceptable salts thereof.

11. A composition comprising a compound according to any one of claims

1-10 in combination with a pharmaceutically acceptable carrier, excipient or diluent,

12,  Use of a compound according to any one of claims 1-10 in a

manufacture of a medicament.

13. A compound or composition according to any one of claims 1-11 for

use in a method for treating or preventing arrhythmia in a warm-blooded animal.

14. A compound or composition according to any one of claims 1-11 for

use in a method for modulating ion channel activity in a warm-blooded animal.

15. A compound or composition according to any one of claims 1-11 for

use in a method for modulating ion channel activity in vitro.
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17. A method for treating or preventing diseases of the central nervous
system in a warm-blooded animal comprising administering to a warm-blooded animal in
( } need thereof a therapeutically effective amount of a compound according to any one of claims

1-10 or a composition according to claim 16.

18. A pharmaceutical composition comprising an amount of a compound
according to any one of claims 1-10 effective to treat or prevent convulsion in a warm-
blooded animal in need of the treatment or prevention, and a pharmaceutically acceptable

carmrier, diluent, or excipient.

19. A method for treating or preventing convulsion in a warm-blooded
animal comprising administering to a warm-blooded animal in need thereof a therapeutically
effective amount of a compound according to any one of claims 1-10 or a composition

according to claim 18.

20. A pharmaceutical composition comprising an amount of a compound
according to any one of claims 1-10 effective to treat or prevent epileptic spasms in a warm-
blooded animal in need of the treatment or prevention, and a pharmaceutically acceptable

carrier, diluent, or excipient.

21. A method for treating or preventing epileptic spasms in a warm-
blooded animal comprising administering to a warm-blooded animal in need thereof a
therapeutically effective amount of a compound according to any one of claims 1-10 or a

composition according to claim 20.
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according to any one of claims 1-10 effective to treat or prevent depression, anxiety or
schizophrenia, in a warm-blooded animal in need of the treatment or prevention, and a

pharmaceutically acceptable carrier, diluent, or excipient.

23. A method for treating or preventing depression, anxiety or
schizophrenia, in a warm-blooded animal comprising administering to a warm-blooded
O animal in need thereof a therapeutically effective amount of a compound according to any

one of claims 1-10 or a composition according to claim 22.

24. A phammaceutical composition comprising an amount of a compound
according to any one of claims 1-10 effective to treat or prevent Parkinson’s disease in a
warm-blooded animal in need of the treatment or prevention, and a pharmaceutically

acceptable carrier, diluent, or excipient.

25. A method for treating or preventing Parkinson’s disease in a warm-
blooded animal comprising administering to a warm-blooded animal in need thereof a
therapeutically effective amount of a compound according to any one of claims 1-10 or a

composition according to claim 24.

26. A pharmaceutical composition comprising an amount of a compound
according to any one of claims 1-10 effective to treat or prevent respiratory disorders in a
warm-blooded animal in need of the treatment or prevention, and a pharmacentically

acceptable carrier, diluent, or excipient.

27. A method for treating or preventing respiratory disorders in a warm-
blooded animal comprising administering to a warm-blooded animal in need thereof a
therapeutically effective amount of a compound according to any one of claims 1-10 or a

composition according to claim 26.
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29. A method for treating or preventing cystic fibrosis in a warm-blooded
animal comprising administering to a warm-blooded animal in need thereof a therapeutically
() effective amount of a compound according to any one of claims 1-10 or a composition

according to claim 28.

30. A pharmaceutical composition comprising an amount of a compound
according to any one of claims 1-10 effective to treat or prevent asthma in a warm-blooded
animal in need of the treatment or prevention, and a pharmaceutically acceptable carrier,

diluent, or excipient.

31. A method for treating or preventing asthma in a warm-blooded animal
comprising administering to a warm-blooded animal in need thereof a therapeutically
effective amount of a compound according to any one of claims 1-10 or a composition
according to claim 30.

)

32. A pharmaceutical composition comprising an amount of a compound
according to any one of claims 1-10 effective to treat or prevent a cough in a warm-blooded
animal in need of the treatment or prevention, and a pharmaceutically acceptable carrier,

diluent, or excipient.

33. A method for treating or preventing a cough in a warm-blooded animal
comprising administration of a therapeutically effective amount of a compound according to

any one of claims 1-10 or a composition according to claim 32.
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35. A method for treating or preventing inflammation in a warm-blooded

animal comprising administering to a warm-blooded animal in need thereof a therapeutically

{"*) effective amount of a compound according to any one of claims 1-10 or a composition

according to claim 34.

36. A pharmaceutical composition comprising an amount of a compound
according to any one of claims 1-10 effective to treat or prevent arthritis in a warm-blooded
animal in need of the treatment or prevention, and a pharmaceutically acceptable carrier,

diluent, or excipient.

37. A method for treating or preventing arthritis in a warm-blooded animal
comprising administering to a warm-blooded animal in need thereof a therapeutically
effective amount of a compound according to any one of claims 1-10 or a composition

according to claim 36.

Py
¢ ¢

38. A pharmaceutical composition comprising an amount of a compound
according to any one of claims 1-10 effective to treat or prevent allergies in 2 warm-blooded
animal in need of the treatment or prevention, and a pharmaceutically acceptable carrier,

diluent, or excipient.

39. A method for treating or preventing allergies in a warm-blooded
animal comprising administering to 2 warm-blooded animal in need thereof a therapeutically
effective amount of a compound according 1o any one of claims 1-10 or a composition

according to claim 38.
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according to any one of claims 1-10 effective to treat or prevent gastrointestinal disorders in a
warm-blooded animal in need of the treatment or prevention, and a pharmaceutically

acceptable carrier, diluent, or excipient.

41. A method for treating or preventing gastrointestinal disorders in a
warm-blooded animal comprising administering to a warm-blooded animal in need thereof a
’) therapeutically effective amount of a compound according to any one of claims 1-10 or a

composition according to claim 40,

42, A pharmaceutical composition comprising an amount of a compound
according to any one of claims 1-10 effective to treat or prevent urinary incontinence in a
warm-blooded animal in need of the treatment or prevention, and a pharmacentically

acceptable carrier, diluent, or excipient.

43. A method for treating or preventing urinary incontinence in a warm-
blooded animal comprising administering to 2 warm-blooded animal in need thereof a
therapeutically effective ampunt of a compound according to any one of claims 1-10 or a

composition according to claim 42.

44, A pharmaceutical composition comprising an amount of a compound
according to any one of claims 1-10 effective to treat or prevent irritable bowel syndrome in a
warm-blooded animal in need of the freatment or prevention, and a pharmaceutically

acceptable carrier, diluent, or excipient.

45. A method for treating or preventing irritable bowel syndrome in a
warm-blooded animal comprising administering to a warm-blooded animal in need thereof a
therapeutically effective amount of a compound according to any one of claims 1-10 or a

composition according to claim 44.
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blooded animal comprising administering to a warm-blooded animal in need thereof a
O therapeutically effective amount of a compound according to any one of claims 1-10 or a

composition according to claim 46.

48. A pharmaceutical composition comprising an amount of a compound
according to any one of claims 1-10 effective to treat or prevent cerebral or myocardial
ischemias in a warm-blooded animal in need of the treatment or prevention, and a

pharmaceutically acceptable carrier, diluent, or excipient.

49. A method for treating or preventing cerebral or myocardial ischemias
in a warm-blooded animal comprising administering to a warm-blooded animal in need
thereof a therapeutically effective amount of a compound according to any one of claims 1-10

or a composition according to claim 48.

50. A pharmaceutical composition comprising an amount of a compound
according to any one of claims 1-10 effective to treat or prevent hypertension in a warm-
blooded animal in need of the treatment or prevention, and a pharmaceutically acceptable

carrier, diluent, or excipient.

51. A method for treating or preventing hypertenston in a warm-blooded
animal comprising administering to a warm-blooded animal in need thereof a therapeutically
effective amount of a compound according to any one of claims 1-10 or a composition

according to claim 50.
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dilvent, or excipient.

55. A method for treating or preventing stroke in a warm-blooded animal
comprising administering to a warm-blooded animal in need thereof a therapeutically
effective amount of 2 compound according to any one of claims 1-10 or a composition
according to claim 54.

56. A pharmaceutical composition comprising an amount of a compound
according to any one of claims 1-10 effective to treat or prevent migraine in a warm-blooded
animal in need of the treatment or prevention, and a pharmaceutically acceptable carrier,

diluent, or excipient.

57. A method for treating or preventing migraine in a warm-blooded
animal comprising administering to a warm-blooded animal in need thereof a therapeutically
effective amount of a compound according to any one of claims 1-10 or a composition

according 1o claim 56.
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60. A pharmaceuntical composition comprising an amount of a compound
according to any one of claims 1-10 effective to treat or prevent diabetes mellitus in a warm-
blooded animal in need of the treatment or prevention, and a pharmaceutically acceptable

carrier, diluent, or excipient.

61. A method for treating or preventing diabetes mellitus in a warm-
blooded animal comprising administering to a warm-blooded animal in need thereof a
therapeutically effective amount of a compound according to any one of claims 1-10 or a

composition according to claim 60.

62. A pharmaceutical composition comprising an amount of a compound
according to any one of claims 1-10 effective to treat or prevent myopathies in a warm-
blooded animal in need of the treatment or prevention, and a pharmaceutically acceptable

carrier, diluent, or excipient.

63. A method for treating or preventing myopathies in a warm-blooded
animal comprising administering to a warm-blooded animal in need thereof a therapeutically
effective amount of a compound according to any one of claims 1-10 or a composition

according to claim 62.
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composition according to claim 64,

66. A pharmaceutical composition comprising an amount of a compound
according to any one of claims 1-10 effective to treat or prevent myasthenia gravis in a warm-
blooded animal in need of the treatment or prevention, and a pharmaceutically acceptable

carrier, diluent, or excipient.

67. A method for treating or preventing myasthenia gravis in a warm-
blooded animal comprising administering to a warm-blooded animal in need thereof a
therapeutically effective amount of a compound according to any one of claims 1-10 or a

composition according to claim 66.

s
;
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68. A pharmaceutical composition comprising an amount of a compound
according to any one of claims 1-10 effective to treat or prevent paramyotonia congentia in a
warm-blooded animal in need of the treatment or prevention, and a pharmaceutically

acceptable carrier, diluent, or excipient.

69. A method for treating or preventing paramyotonia congentia in a
warm-blooded animal comprising administering to a warm-blooded animal in need thereof a
therapeutically effective amount of a compound according to any one of claims 1-10 or a

composition according to claim 68.
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74. A pharmaceutical composition comprising an amount of a compound

according to any one of claims 1-10 effective to treat or prevent Thomsen’s myotonia in a
warm-blooded animal in need of the treatment or prevention, and a pharmaceutically

acceptable carrier, diluent, or excipient.

75. A method for treating or preventing Thomsen’s myotonia in a warm-
blooded animal comprising administering to a warm-blooded animal in need thereof a
therapeutically effective amount of a compound according to any one of claims 1-10 or a

composition according to claim 74.
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warm-blooded animal in need of the treatmcnt or prevention, and a pharmaceutically

acceptable carrier, diluent, or excipient.

77. A method for treating or preventing autoimmune disorders in a warm-
blooded animal comprising administering to a warm-blooded animal in need thereof a
() therapeutically effective amount of a compound according to any one of claims 1-10 or a

composition according to claim 76.

78. A pharmaceutical composition comprising an amount of a compound
according to any one of claims 1-10 effective to treat or prevent graft rejection in organ
transplantation or bone marrow transplantation in a warm-blooded animal in need of the

treatment or prevention, and a pharmaceutically acceptable carrier, diluent, or excipient.

. 79. A method for ireating or preventing graft rejection in organ
transplantation or bone marrow transplantation in a warm-blooded animal comprising
administering to a warm-blooded animal in need thereof a therapeutically effective amount of
a compound according to any one of claims 1-10 or a composition according to claim 78.

)
80. A pharmaceutical composition comprising an amount of a compound
according to any one of claims 1-10 effective to produce local analgesia or anesthesia in a
warm-blooded animal in need thereof, and a pharmaceutically acceptable carrier, diluent, or

excipient.

81. A method for producing local analgesia or anesthesia in a warm-
blooded animal in need thereof comprising administering to a warm-blooded animal in need
thereof a therapeutically effective amount of a compound according to any one of claims 1-10

or a composition according to claim 80.
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82. A pharmaceutical composition comprising an amonnt of a compound
according to any one of claims 1-10 effective to treat or prevent heart failure in a warm-
blooded animal in need of the treatment or prevention, and a pharmaceutically acceptable

carrier, diluent, or excipient.

83. A method for treating or preventing heart failure in a warm-blooded
animal comprising administering to a warm-blooded animal in need thereof a therapeutically
effective amount of a compound according to any one of claims 1-10 or a composition

according to claim 82.

84. A pharmaceutical composition comprising an amount of a compound
according to any one of claims 1-10 effective to treat or prevent hypotension in a warm-
blooded animal in need of the treatment or prevention, and a pharmaceutically acceptable

carrier, diluent, or excipient.

85. A method for treating or preventing hypotension in a warm-blooded
animal comprising administering to a warm-blooded animal in need thereof a therapeutically
effective amount of a2 compound according to any one of claims 1-10 or a composition

according to claim 84.

86. A pharmaceutical composition comprising an amount of a compound
according to any one of claims 1-10 effective to treat or prevent Alzheimer's disease in a
warm-blooded animal in need of the treatment or prevention, and a pharmaceutically

acceptable carrier, diluent, or excipient.

87. A method for treating or preventing Alzheimer's disease in a warm-
blooded animal comprising administering to a warm-blooded animal in need thereof a
therapeutically effective amount of a compound according to any one of claims 1-10 or a

composition according to claim 86.
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88. A pharmaceutical composition comprising an amount of a compound
according to any one of claims 1-10 effective to treat or prevent dementia in a warm-blooded
animal in need of the treatment or prevention, and a pharmaceutically acceptable carrier,

diluent, or excipient.

89. A method for treating or preventing dementia in a warm-blooded
animal comprising administering to a warm-blooded animal in need thereof a therapeutically
(') effective amount of a compound according to any one of claims 1-10 or a composition

according to claim 88.

90. A pharmaceutical composition comprising an amount of a compound
according to any one of claims 1-10 effective to treat or prevent alopecia in a warm-blooded
animal in need of the treatment or prevention, and a pharmaceutically acceptable carrier,

diluent, or excipient.

91. A method for treating or preventing alopecia in a warm-blooded animal
comprising administering to a warm-blooded animal in need thercof a therapeutically
effective amount of a compound according to any one of claims 1-10 or a composition

according to claim 90.

92. A pharmacentical composition comprising an amount of a compound
according to any one of claims 1-10 effective to enhance libido in a warm-blooded animal in

need thereof, and a pharmaceutically acceptable carrier, diluent, or excipient.

93. A method for enhancing libido in a warm-blooded animal in need
thereof comprising administering to a warm-blooded animal in need thereof an enhancing
amount of a compound according to any one of claims 1-10 or a composition according to

claim 92.
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94. A compound or composition according to any one-of claims 1-11 for

use in a method for treating or preventing atrial arrhythmia in a warm-blooded animal.

95. A compound or composition according to any one of claims 1-11 for

use in a method for treating or preventing ventricular arrhythmia in a warm-blooded animal.

96. A compound or composition according to any one of claims 1-11 for

use in a2 method for treating or preventing atrial fibrillation in a warm-blooded animal.

97. A compound or composition according to any one of claims 1-11 for

use in a method for treating or preventing ventricular fibrillation in a warm-blooded animal.



