HETEROCYCLI C SULFONAM DES, USES AND PHARMACEUTI CAL COWPCSI TI ONS THEREOF
Field of the Invention The present invention relates to a novel class of
conpoundswbavinmgotdre 5 structure of formula | as defi nedthBroai/ns2ard
pharmaceutical conpositions conprising a conpound of fornmula | or a
pharmaceutically acceptable salt thereof, The present invention also
conpri ses nethods of treating a subject 'E)'y adm ni stering a therapeutically
ef fective amount of a conpound of forrmula | or a pharmaceutically
acceptabl e salt thereof to the subject. These 10 compounds are useful for
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conpri sed of any conbi nati on of four no aci d nmononer subunits 25
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t he vast ITB.] ority of excitatory synaptic transm ssions in
brai n and hadmeentmmgfubiben conmyrsesdnetnods fan markireg) tha comnmndatofdbrmhle Ineur al

circuitry that, nedi at es,. co. |t|v rocesses (Bl eaknman, D. and Lodge, D.
(1998) 30 NEUGLGHETHRAS] @%f“eﬁﬁﬁi Sand Kai nate Receptors.

Neur ophar macol ogy 37:1 1 87-1 B@ékarolR8 & iMmahtien of various
heterotetraneric possibilities, tvvog -2Z2- splice torns for each of the four
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di stribution of A C hr oughout rain highliaght th riad of
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Ther apeuti ¢ Pehédibicdl bplkitRes idnowepiMB¥ metabotropic glutamate receptors (GIuR).
lonotropic glutamate receptors (iGIuUR) are comprised of three subtypes

differentiated by their unique responses to the three selective iGluR agonists
o-amino-3-hydroxy-5-methylisoxazole-4-propionic acid (AMPA), N-methyl-D-
20 aspartate (NMDA) and kainate (Parsons, C. G., Danysz, W. and Lodge, D.
(2002), in: lonotropic Glutamate Receptors as Therapeutic Targets (Danysz,
W., Lodge, D. and Parsons, C. G. eds), pp 1-30, F.P. Graham Publishing Co.,
Tennessee). AMPA receptors, proteinaceous homo- or heterotetramers
comprised of any combination of four ca. 900 amino acid monomer subunits
25 each encoded from a distinct gene (Gluai-a4) with each subunit protein
existing as one of two splice variants deemed “flip” and “flop”, mediate the
vast majority of excitatory synaptic transmissions in the mammalian brain and
have long been proposed to be an integral component of the neural circuitry
that mediates cognitive processes (Bleakman, D. and Lodge, D. (1998)
30 Neuropharmacology of AMPA and Kainate Receptors. Neuropharmacology
37:1187-1204). The combination of various heterotetrameric possibilities, two



5 Modul ators and Their Rel ati onship to AMPA Receptor Subunits. A Review of
Preclinical Data. Psychopharmacol ogy 179: 154-163). AM PA nodul at ors have
now becorwoanitasbisge target for drug discovery (see Rogecs/aBBio/esrd27Schm dt,
C., (2006) Novel Approaches for the Treatnent of Schizophrenia, Annual
Reports in Medicinal Chem stry 3-21). 10Summary of the Invention The
present invention is directed to conpounds, including the pharmaceutically
acceptabl e salts of the conpounds, having the structure of fornmula: (R)n
t(1-120 (A -12)s N, X y A/ (R p 15I wherein each Rl and each R2 and
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10 Summary of the Invention
The present invention is directed to compounds, including the
pharmaceutically acceptable salts of the compounds, having the structure of
formula:
(R"n
Y~
(C(R7),),
#\Re
t(H2C) (CHz)s
(R4)p
15 I

wherein each R' and each R? and each R is independently selected

from the group consisting of hydrogen, halogen, hydroxyl, -CFs, -CN,
-(C=0)R®, -0-(C=0)-R?, -(NR?)-(C=0)-R?, -(C=0)-0OR®, -(C=0)-N(R®),, -OR®,
-O-(C=0)-0R?, -0-(C=0)-N(R®)2, -NO2, -N(R%,, -(NR®-SO.-R® -S(O).R%

20 -S0.-N(R?),, (C1-Ce)alkyl, (Cs-Cro)aryl, (C1-Cg)heteroaryl,
(C1-Cg)heterocycloalkyl, and (Cs-Cip)cycloalkyl; wherein said (C4-Cs)alkyl,
(Ce-C1o)aryl, (C4-Co)heteroaryl, (C1-Co)heterocycloalkyl, or (Cs-Co)cycloalkyl

are each independently optionally substituted with one, two, three or four R®;



or four hal ogen, -CN, or -OR9; or two R4 groups on the sane carbon
atom may be taken together to forman oxo (=0) radical or a

( C3- C6) spwvoaewcetsomkkyl ; R5 is hydrogen, or (Cl-C6)al kyl PCIARS10/852827
(C1-C6)al kyl -(C=0)-, [(C1-C6)al kyl]2N(C=0)-, (C1-06)al kyl -S02-,

(03-010) cycl oal kyl -S02-, or [(01-06)al kyl]2N-S02-; wherein said

(C1-Cg) al kyl noieties of said [(01-06)alkyl]2N(C=0)- and

[ (01-06) al kyl ] 2N- SO2- nay optionally be taken together with the nitrogen
atomto which they are attached to forma three to six nenbered

het erocyclic ri ng}P 28e1ach R8 is independently selected fromthe group
consi sting of hy oré -06)al kyl, (06-Clo)aryl, (G - C9) het eroar yl ,
(01-09) het erocyclrgqé k¥lo, oRBItPDSr Qﬂ:@écycl oal kyl ; wherei n sai d (01-06) al Kyl
may be optionally substituted with one, two or three substituents

i ndependent |y selretStwofmﬁntW?d)fdbl@e hal o, -ON, perfluoro(Cl-06)alkyl,
hydr oxy, am no, G -C6 I an (G -06)al kyl]2am no, (G -06)al koxy,
per fl uoro(Cl- 06)68% r?%ég 5}8)0”569[ 06) al ky1-0- (C=0) - fornyl,
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kyl]2N- (C=0) -, (G - C6) al kyl - (C=0) - 0-, H( C=0) - NH-
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(C1- Co) al kylt y be additionally optionally substituted with an optionally
substituted 6-Cio)aryl, (01-09)heteroaryl, (01-09)heterocycloal kyl, or
(03-010) cycl oal kyrR? |s\Mye|r<§gern (G -Opalkyhal substit uent s may be i ndependent |y
substituted with from qne two, three or four radicals independently
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may be optionally substituted with gne, two or three substituents
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(k O| : 56) ?ICI%I)tO(fmﬁ))a thféé\kdﬁx@r)ergb@ed Hpaddyyiid FifgyH) - (C=0) -, [(Cl 06) al
N-
()C/J 06) &%y (GO)eET%g- %% a's dggépéy&(%ﬂo)se%ﬁgfr%) éh%ygrppp copgisting of

Gi - 06) al kyly G S02-
Eo‘ -063 al kyl yégggef K( (Gi - og??ﬁgﬁ‘ W oS 52203V - 06) al kY TPRER8Y"  and
[ (G - C6) al k;&@%)lﬁ;ﬁl@rqcyduaﬂml reraﬁa((?ab C@)Gyjﬁoak}dywmeejn alasb(CEneCa)adqyl mayal | y

?IC)CltI CC):S?lhla%/er r°§9 tH%'&d %ﬁt %tte(gr @ﬁbiﬁ?'gei: Hhiq tu%ﬁ% tH%’%ﬁS&SE?ée{é%Mei n
sai d opti onade|satbgt frérHERYErodRY, PRild, n@ﬂefﬂféﬁﬂﬂidr&i(a -Cg)alkyl, hydroxy, amino,

25  (C4-Ce)alkylamino, [(C4-Cs)alkyl]2amino, (C1-Ce)alkoxy,
oerfluoro(Ci-Ce)alkoxy, ~ HO-(C=0)-,  (Ci-Ce)alkyl-O-(C=0),  formyl,
(C1-Ce)alkyl-(C=O)-, HaN-(C=0)-, (C1-Ca)alkyl]-(NH)-(C=0)-,
[(C1-Ca)alkyl]2N-(C=0)-, (C1-Cs)alkyl-(C=0)-O-, H(C=0)-NH-,
(C1-Ce)alkyl(C=0)-NH-, (C1-Ce)alkyl(C=0)-[N((C:-Ce)alkyl)]-,

30 (C1-Ce)alkyl-SO2-, (C1-Ce)alkyl-SO2-NH-, (C+1-Ce)alkyl-SO2-[N((C1-Ce)alkyl)]-,
HaN-SO,-, [(C1-Ce)alkyl]-NH-SO,-, and [(C1-Ce)alkyl].N-SO,-; wherein said



30substituted fromone, two, three or four radicals independently selected

from hal ogen, hydroxyl, -CF3,-0ON, (G -03)alkyl, (G -03)al koxy, and am no;
-5- wher avoeanhish®ai dR1( C6- C10) aryl , (C1- C9) het er oaryl , PCT/IB2010/052827

(C1- ) het erocycl oal kyl, or (C3-Cl10)cycl oal kyl substituents nay be
optionally additionally substituted with,one, two, three or four radicals
i ndependently sel ected from hal ogen, hydﬁoxyl -CF33 -ON, (01-03)al kyl,
(01-03) al koxy, and 5am no; R11l is hydrogen or (01-06)alkyl; ring "A"
is (06-010)aryl, (Oi 09)heteroary| (04-010) cycl oal kyl, or

(01-09) het er,acycl o mhere of said Rl sybstituents on sai
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Pol y-unsaturated includes nmultiple doubl e bonds_and one or nore trip

bonds. Such S&€Gie@ TiEmdaQaaNiNYArRyYal #3f13: gildis (CuCalgliyval %OCQ?WK¥IarGroup,
has 2 togg6 %’?ﬁi‘ﬁ%” 25 atons. Exanpl es of such saturated substituents

i ncl ude met hyl, "ethyl, propyl (including n-propyl and isopropyl), butyl

(i ncl udi ng n-but ydachi Sbug ylhdepemﬂemtyylsehadmd efrcbmb[th]eylgroupenbyslstlmg;oefarryl

1o openyl . FESESENEIOTR Ty, (o Aoyl “OREORGI % TN SEaEO)-R"
1-butenyl, 2(bsd 10 a((g:(b AR L. J@@ Iesoo(b:'@)k@Ry(P iogtuds- hﬁ(@g@)gynyl
propynyl, bu% 3 -di ne I but and t(p i Ke. - 6-

i nstances muMBr )Df (N )Oﬁoa’c ns S(“O)ath @'@C&beff‘l(%uhstl tuent (e

L, e R AL el foff oo R

car bon atomsh dlrogé]e substl(Cu@g)amy[hus f qCse3pMmErye, " Cl- @51 @gjh\elteroa@/|refers
to an al kyl substltuent containing froml1l to 6 carbon atons. |llustrating

further, C3-(68- Qg>6¢t§éppqwloaﬂl@44 énd Co-GamiGycinaty|cybersa rgid KonEarliyhg'ar om 3
to 6 car bonéglé_%g %{})‘Ssubsttuted itHS&% h@? IoPt fééeﬁbgéstmd%gtgr'Llnggaeré%%r%/

perfl uor o F&rs Y6 an &l |ca
substituted suflédte@nfeomr hyarogeh| tnatad,neCN, lpm:ﬂluuio((g Ca,)@lkyl, hydroliy mah@dot o,

quororrethyI di or onet hyl , r|fI or triflyorgethyl, and
the |ike&d ~ (Cr é gw@ﬁi”ﬁ? “hydr oxy” EQ 85;&‘%8@7’["”% efers to ( W%\b}éﬁy’used

i n conbi nati ter ct re d| cat hat

t he substit ent to Léﬁlxg prefi X(I sb t!toac (g%(; |6m‘§ngjs(t¥lt &ﬁn%ne or

nor e (Cq- Cs)alkyl (C 0O)-, H2:N-(C=0)-, (C4-Cep)alkyl]- (NH) (C=0)-,
[(C4-Ce)alkyl]2N-(C=0)-, (C4-Cep)alkyl-(C=0)-0O-, H(C=0)-NH-,
(C4-Co)alkyl(C=0)-NH-, (C4-Cp)alkyl(C=0)-[N((C+-Cs)alkyl)]-,

25 (Cq1-Ce)alkyl-SO2-, (C1-Cg)alkyl-SO2-NH-, (C4-Cg)alkyl-SO2-[N((C+-Cs)alkyl)]-,
HoN-SO,-, [(Ci-Ce)alkyl]-NH-SO,-, and [(C1-Cs)alkyl]oN-SOz-; wherein said
(C1-Ce)alkyl may also be additionally optionally substituted with an optionally
substituted (Cs-Cqo)aryl, (C4-Cg)heteroaryl, (C1-Co)heterocycloalkyl or
(Cs-Cqo)cycloalkyl; wherein said optional substituents may be independently

30 substituted from one, two, three or four radicals independently selected from
halogen, hydroxyl, -CF;, -CN, (C4-Cs)alkyl, (C4-Cs)alkoxy, and amino;



15 hydroxy substituents. Conpounds bearing a carbon to which one or nore
hydr oxy substituents include, for exanple, alcohols, enols and phenol.

The t er mwoyarnaso9al so referred to as "nitrile") means PCHIBmhi/e$28zl SO may
be depicted as - GEN. The term "carbonyl " nmeans -C(0)-, >C=0,
-(C=0)-, and which al so 20 may be depi ctgd as: 0 \csss The term "am no"
refers to -NH2. The term "oxo" refers to = The term "al koxy"
refers to an alkyl linked to an oxygen, mhrch may 25 al so be represented
as: -0-R wherein the R represents t he al kyl group. Exarrpl es of al koxy

orers to - SOYSIT whaoh B Sb misAbe o ot P dBiiaRls Eé"béﬁr‘#té@”%

exanpl e, aI @{bg?h'éﬁ%%de%‘lRW' or gez @1é)c§/<90§4|kylk¥ubs$(tl9ér?cs%aiﬁde oEﬁ yes of
al kyIsquonyI i ncl ude "net hyl sul fonyl, % Sul fonyl, and propy squonyI

5As used heraﬁdrrlortaﬂy stmsﬁﬁureqwkﬂalqrw t\MOst ke pedoui radichlediedependentyyd or

ursat vt o0 AR Bk DINARSS) B LA EIGEIELLE oo

cycl obut gl , am;rmbopentyl cycl ohexyl cycl oheptyl, cycl ooctyl, cyclononyl,
bi cycl of 2. 2, 1] heptﬁnyl bi cycl ogﬁ. 73 koct anyl and bi cycl o[ 5. 2, 0] nonanyl ,
etc.): 10 opti oAl Ii§hydegentaitEa-Gsyalkyli o 5 suitabl e substituents.

Preferably, the Cr)hcd oe}i kyg éortpﬂ)[é%ﬁh éPC h%?errBQ @lr_s%w % a}ﬁ’”b&d' ment

t he cycl oal kyl may optronal ne WO or tive non
aromatic doqmezg)mteroqycbaluqm;ds wﬁeneiroctwd | of rsartgsRéraJmmemstonubard ki nd
of cycloal kyl_that occurs around one carbon atom as

conmpar ed t o (&+1Goiqysloglky ﬁ@dl Q@rm%@)l@ﬁ%aow%alm maY rRdiopal, Bsnattakheotenon
carbon af,0mgpe same czﬁ%oH oer'n%a dgCP)r%nB@f Pe téﬁ{éﬂ togb?he‘i’% 'b@f,%ot o include

al | -carbon nDnocy Ic or use rin , rrngs i ¢h share
adj acent pairs ofringarn iat cQ@sth)aoprs((ha(Zg)hrgtexoaQﬂrpl(&ﬁm)mmaugdi,t ear

-el ectron m, The group has 6, 8, 9 or 10 carbon atonms in the
r| ng(s). @y C%;Sh%teéqc‘é/rcgﬁfv, the aryl group has 6 or 10 carbon atons in
the ri ng(s) Most«xpliei®rgboly R"t)pe aryl group has 6 carbon atons in the
ring(s). For exanple, as sed erein, the term"(C6- C}o)ar | " means

aromatic radical s cdﬁh%’HRnl nQ\IRrMCGQ)O >(rQarBoar aCRy)2; as phenyl,

napht hyI tetrahy b ht hyl, hr ac i ndanyl and the |ike. The aryI
group i o optr onal ? str @J@y’o? %@6) 5 suitabl e substituents. As
used herein, the Ty terrrhmlwlbaéfws td & |mhekr debrascHatcthie sana;mener
fused-ring poI ycyclic aromatic heteraocyclic groups Wi th one or nore

het er oat ons WisedHatad ﬁﬂ@rﬁqijy ursainpatRditydseearby! sditeantdapd & sHstEyentthe
het er oar yl It ons
-8- i nde%en ?ﬂy %waéw @%?é’rgﬁ{égﬁ’éﬁ%qggrogen%t&nO%n’(@g?ﬁfnﬁI E%S of
ﬁai d het er odycstrx cnagb@mratms,o andtiai anastbehehﬁmdgnems frdi'nea&r&]f ablfgur thdon

et er oar group s 5to, 10 ri ato i ncl udi ng one ur t eroat ons.
Vor e pr er BYS. Mo et ea'wrn%r E?%éb%ttre&t@aﬁﬂgaﬁ%ﬁﬁ«eﬁr@%@a.%@ one.
two or 5 thy egrof LRbARL Offe alMBRYI GHoBbAhE leXist b8GnE rﬁa(e@hrga &Miflo oftgs 6 to

8 ring atom; I ncluding one or t et roat ons. For ed herein,
the term (Gmeqer)neetZer(waymmerﬁaafosn,aroonmy cmb(&dectiﬂese@fontl%wlynungaatraleelast

one ring hete tomr dp elegted fromO0, S a

car bon ot omiGHaR FRUBHRGORTIS A TR sy oF ereniripE Fprtaa choh o eny
furyl, 10 lﬁﬂr@aé@htﬁimn?’ﬁmﬂ'g}fbpsOéagé)'c?éhe& GErllk)ynf/l ?r@ur@xﬁéé?'ﬂ'to 6 carbon

1, 2- oxazolyl) t hi_ azol 1, 2-t hi azol hi azol y1), pyrazolyl,

tetr azo|2\,'5| aternézEmmpdes gf suqh zawrahada&tthsy uents mnalude metayly eihyl,oxeayiazol yl
fqﬁr gol yI |§( %ﬁf"q‘i‘ﬁ %%&h ny(n,ﬂ yé:%% "g?l g'iL'g §8 ||38§%tgﬁ?§ﬁ§ t%Li"t‘Pél The
heteroaryl gireeri- sutﬁ]m bengl,|igo-smig hexgtledrdbmelmteo Eo'(a‘m{blegl@if@nsaturated
alkyl include ethenyl, 1-propenyl, 2-propenyl (allyl), iso-propenyl, 2-methyl-1-
propenyl, 1-butenyl, 2-butenyl, and the like. Examples of alkynyl include
30 ethynyl, propynyl, butynyl, 3,3-dimethylbutynyl and the like.



15substi tuents. As used herein, the term "heterocycloal kyl" is
defined to include a nonocyclic, bridged, polycyclic, spirocyclic or fused
pol ycycl iwosatoumsetoed or unsaturated non-aromatic 3 to 20CwaRa0/e32827 ng
including 1 or nore heteroatons independently selected fromO, S and N. One
or nore of said 20rings of said bridged,  polycyclic or fused heterocyclic
group may contain no heteroatonB.Exaaneg of such heterocycl oal kyl rings

i ncl ude azetidinyl,

t et rahydrof uranyl , i m dazol i di nyl, pyrrolidinyl, piperidinyl, piperazinyl

oxazol i di nyl, thrazolldln razolidinyl, thi holin
et r ahydr ot hi azi ol SOTEL FAANSES. (R AHTABER A CHIEPRHERTI T Sulaiagaroy
t et r ahydr odi ishilent pxazidml, arkaﬁyrozs%rbamyr %ybloalk@ﬂ?ﬂ 'aPM' etd )S@,I ingiebtedy ! .
qui nucl i di nyl, chromanyl, i'soc ronanyl, benzoxazi ny he |1 ke. Further
exanpl es of byaithie rme’@r o@ytﬂyaal\klwrerﬁ ngis the m@rmamwandfmrlanthz glaximum
tetrahydrofuran 3 zol i.di d in-2- .
i dazol 1 ai s StearbBhi PR AR SsinieRl TS, forarmle; Ercsa
pi peri di B- 1-refdrs t@lanemkrdlswubat.wlent BORGIHiAd frodn ylto DERBOAZIOME: Wiustrating
, 301, 3-oxazolidin-3-yl, isothiazolidine,

pi perazin- ny erazin-3-y

1, 3-t hi azol ifdithes Cg:Ce@yQOQVVhﬁeferSdfmsawyated1cy§1q§5lkyé£@ntalumgrfrqmy?1to 6

1, 2-tetrahy 1,3 tetrahydrothiazin yl, 1,2- -9-
tetrahydrodﬁ%@%ﬁﬁgﬁgpﬁiwétetrahydrodiazin-l-yl,1,4-oxazin-2-yl,1,2,5-

oxat hi azi n- 4- yl el udee hekain, The tbehetpreflodroed k ik )alkyly referopbi anaalkyl
substltuted by to 5 sujtable substltuents | f substltuents are descri bed

as being "i rfé@\@@haérﬁqsyr@%@ SOoNg’ sq*qsarrrt%pl vy hg%%rﬁ’r RAENTUQIB § INFYRING s
sel ect ed nd&ﬁerrgﬁ infifedt B, OhlGlomdtagh am%mamgt tth?uc%ﬁ{e?hﬂayz,%z
|dent|cal to or f erent fromthe othér substitu

asymetric deﬂlu@betra/l rﬁrebhbuetllken a corrpound of formula I (herer nafter

under stood to ne | g, rei er 0.
referred to as aaﬂg%ﬁﬁgﬂngwghj Yhe |nO$WFV¥I “g?ﬁb%% ﬁggund ! ERFCtMin the
form of opt i &RhbihGOGTENGit ARIMEORBIRE), tHe %@f.ﬁﬁhgdvo&?ntmdlb%sprr%ﬁeme
i nvention conprises enantioners and m xtures, including racem c m xtures of

t he corrpoun(ﬁlbtsfltufe@t falwhich the predx Herattagbedi ﬁewbStﬂldedcerpdmﬂjQr ahoreor nul a

compri sab o yrERL Sot ey SR TREbs hs N B LsiPE RRrRREh Sk BF 1

t her eof ) Of_mmﬁﬁt%tltd/&rﬂﬁlrﬁ:lmau@@rﬁﬁ)lef alcoHbR, bncr@rarm piserfon. al kenyl

group or nol ety, ﬁeOI’T'EtI’I C Isoners nay aril se. pr esent invention
u

conprises the ta Fb(W@ﬂﬁs(@ﬁodéﬁﬁﬁﬁhE%a%fn*%?ﬂﬂﬂﬁams -Ghlewhich alsex ur a
i soners are I -xja a low energy 20 barrier, tautoneric

i sonmerism (' TQ%?EQﬁgx n@fgcanchcur This can take the fornrof pr ot on
tautonerismin cofmeoterds “oérbooyliiunaahs cQOM, m@0O, FT=O)xampidewhéoh atdono,
ket o, or_ oxine group, .or so-called valence tautomerismin conpounds which
contai n 2&n 4PBYREIAEAIRIPSAS: 1t follows that a single compound may exhibit
nore than one type of isonmerism The vargous ratios 25 of the tautoners in
solid and liquid formis dependent on t vari ous substituents on the

nol ecul e as well as the particular crystjallization technique used to

i sol ate a conpound. Sui t abl e ma ically acceptable acid
addition salts of the conpounds of t pregent invention when possible

i ncl ude those derived from 30i norgani ¢ acids,” such as hydrochl ori c,

hydr obrom c, hydriid wem ‘@miboT iefersftbouNHgbor i ¢, phosphoric, netaphosphori c,
nitric, carbonic,_sulfonic, and sulfuric -10- acids, and organic acids
such as acetic, bEHERBs@POMTRrS tBeifdoic, citric, ethanesulfonic fumari c,
gl uconi c, glycoll 2] tiCanl i

met hanesul f oni c, fhrl ??ﬁﬁ%r%ﬁg{(ﬁarnéééﬁl oﬁ?cﬁﬁi‘l(&@&gﬁl@ ar’i”(-;ti nesul dorf”mcay
tartari @5 aralsad rbe‘ rejresacteti asiaeOdR, wheremblhe & gepieseats tee alkyl group.

Examples of alkoxy include methoxy, ethoxy, propoxy and butoxy.



5generally include, for exanple, aliphatic, cycloaliphatic, aromatic,
aral i phatic, heterocyclylic, carboxylic, and sulfonic classes of organic
aci ds. wO 20fsotyer nor e, where the conpounds of the i neemiBzmo/ez82y an
acidic noiety, suitable pharmaceutically acceptable salts thereof may
include alkali nmetal salts, e.g., sodiumor potassiumsalts; alkaline earth
metal salts, e.g., 10 calciumor magnesiumsalts; and salts forned with
suitabl e organic ligands, e.g., quaternary amonium salts. |In another

enbodi nent, base salts are fornmed from bases which forntnon toxic salts,

i ncluding alumn rginin enzat hi ne, oline, diethyla dlolamne
gl yci ne, |ysine, umfgetl%’%? Uﬁgnﬁ rﬁérs tPorrifHami WRIchHalSo; gb?tge PI$®dn one

enbodi nent, hem aIOs of acids and bases may al so be forned, for exanple,

hem sul phat e and caI ciumsalts. The present invention al so i ncl udes

i sotopically I conpounds which are identical to those recited in
formula I, but t that one or re ato aced b an atom
havi ng an at®hi c rra é‘%JSnur’fB"er XA %fer%h{/]"‘;%?{@ lt'*F‘tEylat d’ﬁﬁf me¥s or

mass number |ntobéo pd 'rEJth%ﬁl%@ @%a%myfs%lfeﬁ I SRHRRRS Whgot oprg}i of

i ncor porate unds e present |nven ion 1nclu
hydr ogen, caaftbyiaulfonyﬂ ragkepropyleptienyl. phosphor ous, sul fur, fluorine and

chl orine, such as, 2H H 1303 1103 14 703 31P3 32P3 35, 181-3
o o e,V 2p? e Herdi R R oAb s Heed I h R s

phar maceut i Qﬂts'aYur@t‘é‘oe@foﬁbarﬁrr%icl) SorfgerirbllyeaROYpRsclicW faSed pBlyRYAlid he

af orementioned i sotopes and/or other isotopées of other atonms are within the

scope of thi¥ tnvédt ingmberma ahydrosatoopi oigsy (eadel DE@IOI@@WburﬂyQO@ﬂtyﬂhe

D 3 and 1EVCIENCor paTaBEE Ay o sBet A  or LSVERRFYL b SRVERENS oo e
30di st ri but lbtcycaa[saA/$]heF5tartyl ,abiegiclo[3.2.1]octhyl aand CtﬂC)lfIﬂbe’éJZlO]nbnenyl 146.);

i sotopes are particular ¥ rred for their ease of preparation and
det ect adiol i t%Pt'OP@HY hetosti @@ﬁstt Uit fnd whyiRbe asukstityeds opdirederahlyasthe

deuterium ig lﬁ)"lgl o p%%fﬂcfec&{rbé‘ﬁ %térﬂ@r RPEHE lmBEARHAGRS cf %’I#&I' ng

from greater or exanpl e rnéreased I'n vi vo
or reduced dnayt@etroreaity canteint mea,rtdrp dnenrnoee nonycubeulgtives pom exdomatrsdoeble

Chvent Lo my EBIRbaRS b %riogggt'réﬁﬁgg B8 GTA Rgisalar 1R i drvlsialiol That
i sol osed | b SpiaenBsnAndl sy HhBuR e ”y@frbang?tege%r@émpaﬁeope aw by

substituting a rea e I sot opi ca abe reagent for
non- i sot1dpi o‘aseq:rrhghmwmdh aeragessrformed through twaOpemerdrochrbentatahst he present

I d h F l a: .| . Anot h
embodi ment of t hdpreeent A AeriiPo ke Tl A de Fo CEONGbIRL SO Fa R o

: 12- Phensdydit est mgeéirmg%érywdnb (ﬁ@Prrﬁ‘glsa\R/ﬁlch@taré%’dj’é?émspéh’fs oor mul a
can exist as alternate stereoi soners inclu the followng: (Rl)n
carbon atoms) groups having a completely conjugated pi-electron system.
The aryl group has 6, 8, 9 or 10 carbon atoms in the ring(s). More
20 preferably, the aryl group has 6 or 10 carbon atoms in the ring(s). Most
preferably, the aryl group has 6 carbon atoms in the ring(s). For example, as
used herein, the term “(Ces-C1p)aryl” means aromatic radicals containing from
6 to 10 carbon atoms such as phenyl, naphthyl, tetrahydronaphthyl,
anthracenyl, indanyl and the like. The aryl group is optionally substituted by 1
25 to 5 suitable substituents.
As used herein, the term “heteroaryl” is defined to include monocyclic
or fused-ring polycyclic aromatic heterocyclic groups with one or more
heteroatoms selected from O, S and N in one or more of said ring(s). The

heteroaryl group has 5 to 12 ring atoms including one to five heteroatoms



to-12c) z(cHos tx (R4)p Anot her enbodi ment of the present

I nvention (the so called ethers) 5relates to conpounds of the Formula | (or
la, |'b, Iwo2bt/do19ke), wherein "Z" is O-. Anot herrCenbudi/near7 of t he
present invention (the so called thioethers) relates to a conpound of the
Formula | (or la, Ib, Ic, Idor le), V\:hEéEIn "Z" is S-. 10Anot her

enbodi nent of the present invention (the so called sulfoxides) relates to a
conpound of the Formula | (or la, |Ib, Ic, Id or le), wherein "Z" is

(S=0)-. -13- Anot her errbodi ment of the present invention (the so

|l ed sulf | at es  t d of the F la | la, Ib, lc, Id
ooy Cuhenasedertdertl Saaded MoMRS: Hoand Noinad Mere Ph Sl i, sAbEnt | on
(the so cal |I’ﬁ§ierfdé§/é‘m§g%up ﬁwd@b’é@rﬁ‘t%)n hslr@éterd&orﬁa@npp%féﬁaaw fheenétersBiyie |
(or la, Ib, Ic, 1d or le), wherein Xis -0-. The present 1nventors have a

particul ar igToep &Ras i% tQ s gingu atonss arrn@luguﬂgaaee plar fausuhetergatamst hdyorean be
segregat ed acc t o, conbi nat i ons her e S _of I ch_the

S e bR e eI BISRE pES S Brilo RERS N RgOnah el 1o

invention (ttheees Betsrba®fhs. LAMEYICprISRIYN, Sther h@nefdawregwm hegl &tte 8 @in 8
conpounds of the Formula | (or la, Ib, I'c, Id or wherein X is >0(R4) 2,

mor e speci f iaiamsyiNGleing ﬁn%élfHWRAlhﬁ?@rQﬁi@%geﬁor EFWQ‘ees?én@SGPdW@Fﬂ'@r@eal o)
have a parti gHjna[%e@t feter ahﬁ” HIRSRE o ﬁ]laﬂqug%!aﬁ €6nt5ﬁﬁmﬂo kBone. ring

particul arly as can segreg ate accor ons %Y ot her

enbodi nent s mitendalt@h mdjepéri'!erﬁlptsmbcﬂedltfmrﬁ@ SfarwaNtamfram mabed catdon
Anot her enbodl nent of the present invention relates to a cogﬂpound of the

Formula | (GOMg, SkEh gg, pvadsdr PERZINYh PRI dTYhg PYRAaZEYRhEHGTY!, e
ficall t R1

SBTect et r AR ool A BolPRE G2 1 bR o1 FRBEIANAR thlesBFTEI T 1o

- ON, (tz{mlolyl 01 6@:@)2098 py(adeB)l - (eD-axphyR8triazO+Q¢-00R8,2,3-triazolyl,

-(C=0)- N(R8 - OR8 0-0-(,C=0)-0R8, -Q-(C=0)-N . -NO2, | -

(NRe) - B0b. K2 A-GEa0HE, oxBlTERNAS B et CeadRy N a0 B B oa) & 4-

(C1-06)al ky|thia%j%%b'lﬂ’ﬁadd|b{ol§luh§éql§|Hél9P| AriZb B8Ry, tb\éﬂzofume%dzﬂwf %Mbl !ﬂ%- The

present I nventors dlso have a partlcu ar interest in these

conpounds pdikei cmearfnestem;arylh@yowtranISb@pge@alb'gau@atw&eﬂ)rtw nb too &@Mﬂﬁé@t i ons

with ot r e ts of which the 25"cycl opentyls" or "cycl ohexyls"
and/ or Szj%%gw?ﬁgﬁ ments are of particular note.

As used herein, the term “heterocycloalkyl” is defined to include a
monocyclic, bridged, polycyclic, spirocyclic or fused polycyclic saturated or
unsaturated non-aromatic 3 to 20 membered ring including 1 or more
heteroatoms independently selected from O, S and N. One or more of said

20 rings of said bridged, polycyclic or fused heterocyclic group may contain no
heteroatoms. Examples of such heterocycloalkyl rings include azetidinyl,
tetrahydrofuranyl, imidazolidinyl, pyrrolidinyl, piperidinyl, piperazinyl,
oxazolidinyl, thiazolidinyl, pyrazolidinyl, thiomorpholinyl, tetrahydrothiazinyl,
tetrahydro-thiadiazinyl, morpholinyl, oxetanyl, tetrahydrodiazinyl, oxazinyl,

25 oxathiazinyl, indolinyl, isoindolinyl, quinuclidinyl, chromanyl, isochromanyl,
benzoxazinyl, and the like. Further examples of said heterocycloalkyl rings
are tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, imidazolidin-1-yl, imidazolidin-2-
yl, imidazolidin-4-yl, pyrrolidin-1-yl, pyrrolidin-2-yl, pyrrolidin-3-yl, piperidin-1-
yl, piperidin-2-yl, piperidin-3-yl, piperazin-1-yl, piperazin-2-yl, piperazin-3-yl,

30 1,3-oxazolidin-3-yl, isothiazolidine, 1,3-thiazolidin-3-yl, 1,2 pyrazolidin-2-yl,
1,3-pyrazolidin-1-yl, 1,2-tetrahydrothiazin-2-yl, 1,3 tetrahydrothiazin-3-yl, 1,2-



Anot her enbodi ment of the present invention relates to a conpound of the
Formula | (or la, Ib, Ic, Idor le), whereinring "A" is (Cl-09)heteroaryl;
nore specwoizeslisyi9herein n is zero, one or two; and noPeTApmai/hHiezd | y
wherein RL is 30sel ected fromthe group consisting of hydrogen, hal ogen,
hydroxyl, -CF3, -ON, (C=0)R8, -0-(C=0)- 5&8 -(NR8)-(C=0)-R8, -(0=0)-0R8,
-(C=0)-N(R8)2, -0R8, -14- O (C=0-0R8, "-0-(C=0)-N(R8)2, -N@2, -N(R8)2,
-(NR8)-S02-R8, -S(0)R8, S02-N(R8)2, and (Cl-C6)al kyl; wherein said
(Cl-C6)al kyl is optionally substituted with one, two, three or four R9. The
pr esent inv ors,also. hav part ar inter IS hes "

(L C0) het orBLROYCIBREEIANE pdrdi dBIEPVGroSBE by dathOa2BegYbgal &5

accor di ng “bx%‘t’rﬂﬁtlﬂaft ypém M rké)t 1I"Iﬁi*éé h%f@@éi/(ﬂ@élk?l r‘iﬁg ié/fbﬁf@)nfah)‘i’suﬁstltuted

"cycl opentyl s” or "cycl ohexyls" and/or th Z" ‘enbodi ments are of

particul ar rhMbt05SUItab|ﬂrﬁ1th$§tue®tﬁ30d| ment of the present invention rel ates
to a conmpound of

o 20°(Ch- coy het e SEyeEevre dibfub8 s heindi yPrRbrefl sERETL IS Be o

two; and 5W0fg?o§PeCea°dhC6§u|b¥t|W@ﬂf €igh sBﬂedtéd Slﬁb%%é@dierftr @M fHee dlh@lup el sting
of oxo, hydrogen, hal ogen, hydroxyl, 0- (0=0) - R8,

(NR8) - ( C=0) - sth(e@i;o;he@efgre (r@yobq\uptg@tzcal g'.Rgor @ffel)@ﬂ_l)) frgpqg the ‘other
0- (C=0) - N(RSS)U%s d&@?() N(R8) 2, -(NR8)-S02-R8, -S(0),R8, -S02-N(R8)2, and 15
(C1-06) al kyl wﬁer elnsaid (Cl-06)al kyl is optionally substituted with one,

two, three or fouNhBA.adhsypnesteiot centegeiy presentsin dasenpoyral bf dornaula |
interest in these " 01-09) het er ocycl oal kyl conpounds particul ar|

t hey can be (Qéﬁﬁ‘@%féﬁreﬂ'g%’ém FRJ”‘L‘%E' SIHaLk dRs Ikni 1on 1Bt Plete)emEERIN ts of
whi ch th >Fef E OBQ%t 36'0?n &WtﬁEQQ?éﬂtko% F'Hédﬁé’rﬁgbl@ﬁd nfay ERBPMH RS

are of partl cu not e. er enbodi nent "o Fesent i mvent | on
relates to aformnpblopdcaif |thmr§o(ermlnaome(’$))r lla, ohd, embodimerdy the)presbrtr ei n

i A 04-010 l.oal kyl ;.. l. i i

Cun? o o SRR 8 i R FREFUL B8 W e STt o
of oxo, hydrtﬁgeébmbéur%he@f OMALRXY! . I 2noffe?: em@b’dlmér@-%rR%om s O R8,
-(NR8)-(C=0)-R8, -(0=0)-0R8, (C=0)-N(R8)2, -0R8, -0-(C=0)-

-0- (C=0) - N Féeyrwla INmt ccw(tm)rzore thﬂnec)nesesymmetmspewle& thesweswtm\)@tmnd

two, e e, oISk EdRieanidie abfng, Urb iR RRlane RpLpid cfiightes” o
interest is th&%? oftonbulds) widnoal dorhpaéhat efmpsrids | sdntaias | bikedgl t hey

can be segregate according to conbinations -15- with other enbodi nents of
whi ch the ">@roui & el gegme@ﬂc IseNEry ABKAMSe. and/ or the "Z" enbodi nments

are of particul ary r pée@# i ion
relates to a corrpomégér%glen Wé’%ﬁ@%ﬁ@pf'g?%% a, %QFI?E&%] d Fe(?&ﬁ%?lfmvaierei n
Rl i s (Cl- C@pahllaxi, Wﬁér&@)r&bk}ﬂal isomes carer intercogeartibled viasai lowt kaexyt ho or
para positiaqn rel aftlve to Y. Anot her . enbodi nent of the rei%ntr@r
inventi ol r &138EeS %toan%%ﬁ@mer'%m (tt%tomﬁrﬁm CRAN (iU a, 'BC takeqt
wherein ri ”%rrﬁ rBRﬁM!autoWr%ﬁpﬁc'cBhﬁﬁJuanV"BPrf%LrﬂH%‘ 'Iscér%%nggi %}e

nore specifically erein i's hydrogen, hal ogen, roxyl,

-(0=0) R8, - (3XaD¥- B minOINRBYO, or oxime group, or so-called valence tautomerism |n
compounds which contain an aromatic moiety. It follows that a single
compound may exhibit more than one type of isomerism. The various ratios

25 of the tautomers in solid and liquid form is dependent on the various
substituents on the molecule as well as the particular crystallization technique
used to isolate a compound.

Suitable pharmaceutically acceptable acid addition salts of the
compounds of the present invention when possible include those derived from

30 inorganic acids, such as hydrochloric, hydrobromic, hydrofluoric, boric,

fluoroboric, phosphoric, metaphosphoric, nitric, carbonic, sulfonic, and sulfuric



10 (C=0)-R8, -(0=0)-0R8, -(C=0)-N(R8)2, -0OR8, -0-(C=0)-0R8, -0-(C=0)-
N(R8)2, -NO2, -N(R8)2, -(NR8)-S02-R8, -S(0),R8, -S02-N(R8)2, and
(01-06) alw9l2p1vtsersei n sai d (01-06)al kyl is optionally sebosuBao/esswi th one,
two, three or four R9. The present inventors al so have a hei ghtened
particular interest in these "B" phenyl 1rc?orrpounds particularly as they can
be segregat ed 15 accordl ng to conbi natl ons with other enbodi nents of which
the "X" "cycl opentyls" or "cycl ohexyls" and/or the "Z" enbodi nents are of
parti cuI ar note. Each of these enbodi nents al so form additi onal errbodi ment s
i ment s descri bed above. K Anoth

f 1 t
Srbodi went | AdAnT BRIl ACESI Sah ) Beel t%e%e@Sﬁﬂ@%a BENZ9ig, (Oifec,
Formul a 1 (QdthadesUifonid, Cfurh&ri®r diddonidheriolic! 1i8&thidRic, Sadtfel- @RidMdmecar vl ;

nmore specifically wherein mis Zero or one; and nore specifically wherein
R2 is hydrogealgihal dggalic, hyﬂemanlesulfcame, tDﬂ,UOCC(FOe:tbl)aRs$U|f(mIQO OJuURAIC,
(NR8) - (C=0) OR8, .- 0-LC=Q)-OR8, . _ .

b ( o) - N RepBeneRAEMIC s, AR oele’ St SaTt oS i p5idsang

25 ((Cl- 06) aldafleraWhpicrioe, S6d Exdrapred@liphsd, dy@:ld%ﬂbh@ﬂ’@'érbrr%ﬂlbsbréllﬂih@dcwth
one, two, three or four R9. The present inventors also have a hei ght ened

particul ar ihgterosyelyii; care@wylicgang gulfeug klasses 8f 9TgadihPeidads particul arly

as they can be s a o) nts
of uhi oh the »x: TUrgRERe "GREEERE. couraltle) B WL Bt ARRBHICTITLE
are of 30parmmety aerultabteeplEmﬂna@‘utlbbngseceemeunenwtssthekeaf rfneynmelddetalmlal

enbodi nents of |nterest with the " i ments descri bed above.
-16- Anetehspltan®di SRAHYMPr pﬂt@Séwegéa{ts,. avakne sarthangtaesaits, g.9-,

conpound,,of ey ,Iﬁ%ﬁﬂ{yﬁ@_nbsﬁj% shifs; Hé’cli ftw‘eﬂﬂ & Wif®) suivdRé ?ir@argbqgangs' s

(C1-C9) het er ocycl oal nor e speci ereln ni1s zer
nore speci f|e:gl | quatdraey rmnRAonBINMs@ttegem ahatr‘@geemboghmemybase Gel®ts ar@N

C=0) R8, 5 0) R8 2, -0R8,
0r (020 - R, FOUTBEq ) Eriera WEh N moR Rassa s, (Gakjdiog Ay aiigihe:
S02- N(R8) 2, t%?ﬁa(rﬂﬂre O‘éh@hrlfé“ dlé’hﬁ)ﬂéﬁhrﬁb S @idlarhhk, 0§Q/éin|é}’|l ﬁ@Ptm@QI@Hlﬁe

&i
substituted wWith one, two, hree’ or four R9. Th e resen%/ inventors al so
have a hei gmlernme ;brmetbawrme and gnessalisn t hese "B" (Cl-09) het er ocycl oal kyl

Conbi nat'eons. w1 in st e N oA 4 a%r&tﬁﬁoab%’es 681 458 Bel Bameq,
"cycl ohexyl sor emhhpre hbmls@phﬁc@bﬁmﬂ hernicaloNig efitsparti cul ar note. Each of
t hese enbodi nents_al so form addi ti onal enbodi nents of interest with the "A"

ring embodi ments e BreIREd IRYRIION @lennlapweeséﬁe@@iqalalmlabe"q%eompegeﬁ%
| nventi on rgkrﬁéﬁsaréq?ggt?c%[m?%%?é’ ?i@ ROt | &ﬁrfolrethe f?\%t Gt ohE & e

wherein rin nor e Spéeci Ffern mis zero
or one and mon'eeatspm:arfel epldoedvihe amantorﬁbavm dhad mtgeic, mhs$ ogearasshyuiosry| |

-OR8 @0( cégﬁfe')@gg frogg t%eg?a(o@yg)m%(s%%rzgn%—q%ogﬁr%bﬂ( &%L%}'y TJ;E&R@) sﬁé? B )2

- S(0) R8, g?%d}%ﬁ%?s Bf i ds@?@peﬁ] hraP M) B¢ Inconbtsaiid &iib&nRggén%gbﬁ h‘@’ére'sént

optlonally stitute one, two, three or our presen
i nvent ors aligeeriimne mclwleghls@rmbqwloﬁ dydewgamt ecarbon nnttmn@ee Bxygen,

04- Cl | ticul th ed
éccordf’%gyfoo‘fpgnﬁp@%ﬁﬁ CuBRoe e Gl aidCe PANCIRE IR N,
"cycl opent yl'8¢) oo "Epctiphéxy | 'Sf andlPa) tdpechvel§MTuH pBIMdEs ermeqﬁresent

particul ar not e. Each of these enbodi ments al so ?or m addi ti onal enbodi ments
of inter2dst invemionhandpharmageetiealyi arpeptabie salts b€ gaighenrapounds or whighher

Cor Va1, eptalf 6 BkGiame PGBy itaes By ' Gudt RRREYY cherstBrigp®'s5 |
cyano or hal\mgﬁn the scope of this invention. Certain isotopically labelled compounds of
the present invention, for example those into which radioactive isotopes such
as *H and 'C are incorporated, are useful in drug and/or substrate tissue
30 distribution assays. Tritiated, i.e., °H, and carbon-14, i.e., '*C, isotopes are
particularly preferred for their ease of preparation and detectability. Further,



-17- Anot her enbodi ment of the present invention relates to a
conpound of the Formula | (or la, Ib, Ic, Id or le), wherein R is

hydr ogen.wo 2010/1581%0t her enbodi ment of the present i nvenPConBr#)/e328% t 0 a
conpound of the Formula | (or la, Ib, Ic, Id or le), wherein R4 is

hydr ogen. 5Anot her enbodi nent of the present invention relates to a
conpound of the Formula | (or la, Ib, Ic, Id or le), wherein p is tw and
both R4 are taken together to form oxo. Anot her enbodi mnent of the
present invention relates to a conpound of the Formula I (or la, Ib, lc, Id
or le), wherein.p.ist and.each R4 is 10(C -C6)al kyl . 2 Anot her
embodi ment o?Ub?H@t'BF‘e\é’& t NS FHRIN{SOLPES PHER A% &%ﬁ%‘ﬁ%«abﬁd &t TRy #8901 a |
(or la, 1Ib, deftaid thérapktic aM08HRLBs FebaltiAg Fom gireaterAf'ﬂ@fefb%ﬂicGﬁT@'&ﬁ'ﬂyW&t of
the present invention relates to a conpound of tThe Fornula I (or Ia, IDb,

lc, |d or | egxampieriscreasedsinaionhalfdifamst resiucedhdasagantreqdiramentsr agént
invention relates to abcorrpc%unddof t he For.mJIatI ar Igérﬂtl b Lyc,l l%l or |e),
wherein Y is@f®: My DEARGREFY elb oG et M A %res 09'9@' nt?% e|del at es
to a compoungbr@podrs beridrthdal | (6Ir thigtinvéhtionc mdyd gehetatly, behgiepared’ bys
>0(R) 2. Anot her enbodi nrent of the present invention relates to_a conpound
of 20t he ForGalTyiNd oyloine| procegurepdisglgsest in tapg Sehames AngEr i the Examples

(C1- 05) al kyl 5 {70k : h ' t_,o [ '
relates to & corrpogﬁaatgpst R?I%r (r%l EHPQ gﬂﬁ a? F%édh&c%?@&g% 's'é}(c?&éé}l&?ei n
R6 is [(Cl- (3hellkiyichgbint for@)non-isbherscallydabelidddeagahal kyl noieties may
optionally be taken together with the nitrogen atomto which they are
attached to form@n¢ @U&W@Pkohﬁ}%@ﬁéénbngé%é‘?'étqsctorW@POU”ds of ot her
enbodi nept qf,hhgg-Present invention relates to a conpound of the Formula |
(or la, I'b, Ic, I'd or le), wherein R6 is (01-05)al kyl -S02-. Anot her

enbodi nent of the pregeht invention relates to a conpound of the Fornula I
(or la, Ib, lc, Id e), wherein R6 is (03-05)cycl oal kyl -S02-. 30Anot her
enbodi nent of the/présenNt invention relat@s)to a conpound of the Fornula I
(or la, Ib, Ic, 1§ ofId wherein R6 is/[(01-03)al kyl ] 2N-S02-; -18-

wherein said (Cl1-& 4 ToR ek gy gpN onal |y be taken together with
the nitrogen atomto which th(g(/ g?s)% attachad to foﬁ%na fl%ﬂr to_si x nmenbered
het erocyclic ring. Anot her enbodi of tHe ingention~also rel ates
to each of the 5individual conpounds\desc NH54 in the

Exanpl es section of this specification, ically acceptable
salts thereof.

Another embodiment of the present invention relates to compounds of

the Formula:
(RM,
(R

TSCR)), R RS RO

= § /

z H 3 NH

t(Hzc> (CHy)s

15 (R*)



Specific preferred conpounds of the invention include:

Pr opane- 2- sul f oni caci d[ (35, 45)-4-(2' - cyano- bi pheny1-4-yl oxy) -

t et r ahydrwof2orezrse®2y1] - am de; PCT/IB2010/052827
10Pr opane- 2-sul f oni caci d[ (35, 45)-4-(2' -cyano-4'-fl uoro- bi phenyl- 4-
yl oxyyt et rahydr o-furan-3-yl]-am de; Propgne-2-sul fonic

aci d[ (35,45)-4-(2',4' -difluoro-bi phenyl-4-yl oxy) -

t et rahydro-furan-3-y1]-am de;

Pr opane- 2- sul f oni caci d{ ( 35, 45) 4-[ 4- (5 cyano-th i ophen- 2 y1) -

15ph tet d I d
(15 2R 1. [ 4- ( oy ABIERTE it i TpOECiate s OERERYE ) b BRI R am de:

Pr opane- 2- swmsoa?}férﬁét@s‘%e%@so?ﬂér& ihSuganAe FGRAARgN- 2- Y1) -

phenoxy] - cycl opent yl | -am de;
20Pr opane- 2- sul f oni caé'?dr{(ls 2R)-2-[3-fl uoro-4-(2-

nmet hanesul f onyl am ne=¢thyl ) - phenoxy] - cycl opent yl | - am de;
35 45) - 4-[ 5- (2- ¢¥8no- phenyl ) - pyrid i n-2-
()

Pr opane- 2- sul f oni
yl oxy] -tetrahydro-{fufan
Pr opane- 2- suI f oni cas

phar maceutl cal ly accept abl e sal ts t hrere v Ot her spedific
conpounds of the invention, and the phar ITB.CEUtI y \30acceptable salts
t hereof, include the followi ng: -19- Propane«®:@yl f/niCtlz)am d

[ 4- (4- benzyl - phenoxy)r',et rahydr o- f uran- 3-y1] - aly/dxe

Propane- 2-sul foni c atid {444-(1 (R

- phenyl -ethyl)-p et r ahydr of ur an-ge2yl | - am de;

5Pr opane- 2-sul fo i{ 4- [ 4- (hydr oxy- henyl net hyl ) - phenoxy] -

t et rahydro-f uran- - anfdeyr hopane-2 sul foang,3 aci d
[ 4- (4- benzoyl - phenoxy) - t et r ahydi'd 3-y1] -

RG

1
(R )n (R4)p
(R?)m

~CR)),

(HO,(CHy),

(RY);
Another embodiment of the present invention (the so called ethers)
5 relates to compounds of the Formula | (or la, Ib, Ic, Id or le), wherein “Z” is
-O-.
Another embodiment of the present invention (the so called thioethers)
relates to a compound of the Formula | (or la, Ib, Ic, Id or le), wherein “Z” is
-S-.
10 Another embodiment of the present invention (the so called sulfoxides)
relates to a compound of the Formula | (or la, Ib, Ic, Id or le), wherein “Z” is
-(S=0)-.

or



am de; Propane-2-sul fonic acid

[ 4- (4- phenoxynet hyl - phenoxy) -t et rahydro- 10furan-3-yl]-am de;

Pr opane- 2veubfoorsdaci d{ 4-[ 4- (pyrrol id ine-1 -carbonyl) Pphanmngps2827
tetrahydro-furan-3-yll-am de; Propane- 2-sul fonic acid
{4-[3-fluoro-4-(2-oxo-pyrrolidin-1-ylmethyl)-

phenoxy] -t et rahydro-furan-3-yl | -ani de; 15Propane-2-sul fonic acid
{4-[4-(1, 1-di oxo- 11lanbda*6*-i sot hi azol i di n- 2-

yl met hyl ) - phenoxy] - tetrahydro furan-3-yl|-am de; Propane-2-sulfonic acid

N (4T 0 (Propane LT BRORTG) ot Hes Birpanb Invertn 4in s PUBhaHyPNeY

benzam de; Reppéde % éd#hﬁ)&ﬁhd:éﬂﬁg F‘oirﬂul@zl‘@%%,pbbr ne! di 6 !e')' wheddin “hgnoxy] -
tetrahydro-furan-3-yll-am de;

242- Fl uor o- 4$0ekr ahydr o- f ur an- 3- yl oxy) - pheny1] -i sot hi azol i di nel, 1-

di oxi de; conpound, W ne-2- s oni ¢ a id am de;

2584 (2 - Oyano- ity SPRPRERG Ot kel BissaRb rivsRnd Jtnpgo called furans or
et hanesyl f giygahsleelate to compounds of the Formula | (or la, Ib, Ic, Id or le), wherein X

344-(2' - Cyano- bi phenyl-4-yl oxy) -t etrahydro-furan- 3- yl]-l
i met hyl sul f dhyiQr edhe present inventors have a particular interest is these furans and

Pr opane- 2- Sglgruraﬁﬁglcﬂh‘}r g%,ycé’aq{“Bef%ggf&’da)tecﬁ’%{g&’ggﬁfec%’é&%ééfn tions with,

30t et r ahydr and onic acid

{445- ( 2- cyarmh@membb&immtsmf dihier2thel ‘@x ghnbddirheatsyalemffparideua- ydte- ani de.
The conpounds of Forpula | and theré)har maceutical |y acceptable salts

t hereof are usef MqtBer + BRLOLHEReMe ey RrepeRl yingentiRLr gNegiscal called s
psychi ati c%'cﬁ)@%ﬁ%@g?éi@&hé&ﬁ ag@ t&EHr‘n?g%Ss GYHéJﬁGMLgB 1 (6NE] W'Ieg

acut e neurol chi I sord such as cere defi C
subsequent tld ou:de);l|vmerbmp>és§s>@(R grmomsp@fadaﬂywmeremmﬂm Réare)mragen

h I t t di a
st hy poll PERERT MG 196 A48 & HemcHEr dEendieRp A tRPRTsade
denenti a), %yéhﬁ‘!e&?l‘s éartléﬂaﬂy 28aR8y ch¥d rég a@d%o‘?@m apRhIRatichs
| ateral sclerosis,  ocular damage, ret| no at cog n|t|ve di sorders

i di opat hi ¢ awith dﬂl@gembaﬂmeatsza‘r\khlﬁb@nﬁ é@@lmenwgfmo’aparélpa@mom

Comvul s Bne. i oAt %ﬁpﬁﬁ@ﬁﬁwtéﬁ?ﬁ%ﬁléﬁ Roy1Ies I AR T afhos
subst ance tqh@rla@@mmsut(ét aaceo Md, hidr @walbg]l%lef‘@huﬂm GIA"sigbphamgesnonech as
opi ates, nicotine, tobacco products al co benzodi azepi nes, cocai ne,

sedati ves, Iﬁ%@tﬂcﬁﬁlé wharein n iﬁs%ﬁoéﬁ”@ O%éWPzﬁiﬂfﬁeW%P'f'C@ﬂh(l\é'ﬂVem ﬁcl di ng

general i zed s%ﬂé% 1
post-traumati c ! Eriérggrﬁ Bfé;gr%rggr an sesﬁ&(yegéjd §1%c?;g've g X&rderf m)od
di sorders (i (‘(C#O()R?]g()i(ﬂ(b#@$ﬂgpF(NRFMC&O)R%O(@#O) DRYi e@:@g,xMRS)z; rOBENi nal
neural gia, h T ni goer Q gnesi s,
brain ed@m, %p@ pﬁ%f 65&@ Qéﬁ(g gadﬂfﬁ% ﬁh? S?a 2}\13 gﬁg.%?'ﬁ ﬁ@w ai n,
I ntractabl e g Oy r QRAL REC-ARFAIRY|; ARAcRAS! s4iHAYERICSal '”Q bRtigha
dyski nesi a, sl eep F(Ejﬁﬁzlsjorﬁerg ?I nﬁ %l ng %arco elpsigﬁ? Gfa W‘ Al b
deficit/ hypembstliu&ed witti e, deo, thaee enfowrR deTheupresBrttmersaaisb beve@ct
di sorder.
particular interest in these “A” phenyl compounds particularly as they can be
segregated according to combinations with other embodiments of which the
25 “cyclopentyls” or “cyclohexyls” and/or the “Z” embodiments are of particular
note.
Another embodiment of the present invention relates to a compound of
the Formula | (or Ia, Ib, Ic, Id or le), wherein ring “A” is (C4-Cg)heteroaryl; more
specifically wherein n is zero, one or two; and more specifically wherein R'is
30 selected from the group consisting of hydrogen, halogen, hydroxyl, -CF3, -CN,

-(C=0)R?, -0-(C=0)-R?, -(NR®)-(C=0)-R?, -(C=0)-OR?, -(C=0)-N(R%);, -OR?,



25 Accordingly, in one enbodinent, the invention provides a nethod for
treating a condition in a mammal, such as a human, selected fromthe

condi t i orsOabovisp19eonpri si ng adm ni stering an effecti vePawoB2u0/052827
conpound of Forrmula | or a pharmaceutically acceptable salt thereof to the
mammal . The manmmal is preferably a ma in need of such treatnent or
prevention. 30The term"treating", as used herein, unless otherw se

i ndi cated, neans reversing, alleviating, nodulating, inhibiting the
progress of, or preventing the -21- disorder or condition to which such

o AP e fi- bR PGB Hlog Ml NSt e ot ne

act of 1 realisesRE"YY et NG @@ant?rlmremmsﬂa.at REY-CRANG. iSAppRenaKaTD! e,

t he invention provides a ne hod 't of treating a condition selected from

m grai ne, arpubstifuted withdwmes twecﬂnreephff@m% ahel pegsant pRyeNtETseaipo aaye anxi ety
di sorders are erallze etV SOCI anxi et ord pani c
di sor der . poarienal, pfes? Jf HSE e dEar Thsig L coR PR Bes A TCURRGiash T Ger
As anot her em@yq@bﬁ beté‘@gre?/a atac%rcmhg\fo@@mbmmbwhtﬁtatﬁe@renﬁmﬁmws of
depression selected from or Depression, Chronic Depression (Dysthym a),

Seasonal DepVliskite ° KSe%@&ﬂﬂnt)A$f @&tqy@@rﬁxﬂ& @adior they¢hgemodmaphissaicon,
and Post part As anot her exanple, the invention provides a
met hod for t#?gﬁ%gzﬁésgeep di sorder selected frominsomia and sl eep
deprivation. 15l mmnehembedmehtrrﬁrthe préseritimastitioprelaiepto aeonmmiunedsf of
treating a condltlon in a such as a human, by adm nisterjng an

ef fective arfbfint Qﬂ'm&aco'npﬁﬁfnd'aof lRor M1l 2l BF aebha"f”ﬁ%r@érht ireg | yA~ IS
accept abl,e S@JC%‘@@F‘&{W | Siibrd %@e&u‘ﬂ&‘&\' gréuﬁ SR f@&egngrawwr oup
consi sting of atherosc erotlc car di ovascu I seases, cerebrovasc

di seases andnom)speclflmdb'r aheegin R ad sdlesomem,m tthe tdroupecarsistinghef oromal i s

preferably in need o uch tr rre or € i on. 1€

condi ti ons %WE %%{h bRelPg e eE]y‘?rc?X}éIcco&?énc' %tﬁ&'ﬁéﬁ%’eseﬁp%cﬂ'\é}iﬁ on

i ncl ude hypey{RrRPSiCHORRE angceg,;@gﬁ s. -lcx@ pp'(ﬂae ert@mﬁ meng). CLI@ OResent
i nvention provi des net Qods of 5 treat| ng neuro i ca and h| atric

di sorders as&a(@a@bﬂl(ﬁh e -NOt MR g, dWRu)ﬁ%@IZ'(R‘I 8 %sir 8@2 DH aner i ng
of Formia (CBiCaliRh WhelelT oy BalTER i ey SPrSMBH uft e BIBY "

treating sucahrgd 60@ERS. The present ifentopsTaRLITthvVef a bartitular ihtefgstan these
phar maceuti cal lt(é acceptabl e salt 30thereof is optionally used in

conbi nati on "W 5%9319@0%6'@?‘%' @@{BHPUn(ﬁj@Wt'&H|aé|dta%@e¥§@ﬁtbwr§€ateﬁor
exanpl e, an I C AVE ent i )
Accordingly, aaégégq ﬁ@ t&%&rﬁ??@%ﬂ é V\m Qil?fpwen%?h%%&bnre&?% dg]ts ‘?}@?hoéhe X
treating neucptiogémtsls” mdcpslpbéxm‘rand/@rabedzr Enasadimieatse dremoff fpagﬂlmﬂamat e
dysfunctl on, conprising adm nistering to a manmal an effective anount of a
compoundof "IQS‘?'rruI al or a pharmaceutically acceptable salt 5t her eof and
further compri i nehGifel BB GNAL s ihehidAGBlates to a coffy f
herein, the term "another active agen refers to any therapeutic agent,
other than tthe fornudal i d(oofla Fio, nal éd ©r)le),ovharaiin ringei ol (G4Hato)dyslaadiefiul  f or
the treatnent of a séﬁ]ect di sorder. ddi ti onal eutl C

agent s i ncl JB8"RYd EADEED N L8 s;%‘ﬁ&r%&’? aaﬁtmorﬁawec'féﬁ@m whergin

Al zhei mer' s RhE Eédte@ POrelite AESUY BondiXHPbESXO hRIRGGEF HA6gEN afRRExyD]
antidepressants that can be used in combination vjith" t he corrpounds o% t he

i nventi @ i n&Fude fdY.epi-eEPIR ne r@ﬂﬁt:@%é?naﬁnhr(bﬁ ol(e= OE)?R ‘ect HEEQePBE oni n

reupt ake i nh 65S N I am n dase
i nhi bitors (ki()@g)l\ﬁR gvsj(gl bl e6| 61% @? or$ o@qtrfﬁ%%ﬁ 2’OX| dse (sl(lﬁ/ﬁ%
serotonin anq\lR%)te@aa?al Lsg)xvaﬁpt HO,-NIRMpj tais (SNBLRIkylCOovheehi r egidn
rel easi ng factor oni sts, a-adrenoreceptor antagonists, and

at ypi cal ant(pd&ﬁr)@'g!é'aﬁt sOthHiaU)ﬁtﬁU@SHE‘ft%lVH@bﬁﬂ?n@”@etﬂﬁ?@l&f fohlﬁl%l t dihe
i ncl ude tertqr éf( Al &ftold alg%ﬁﬂa'v%a ?%'ﬁlcﬁl%?(?rﬂg?ers\’ dﬁﬁe@@ P é@%’ %)gi(lzleg’s@”pl es

of suitable iary amne tric and secon amn

i ncl ude sam tounpqundsq)artlel(nady tamtpewa:anebe skgrepated acnqndlamtoe:pmbimltiqmsam ne,
dot hiepin, butriptyline, iprindole, |ofepramne, nortriptyline,
protriptyline, anoxapine, desipram ne and nmaprotiline. Exanples of suitable
sel ective serotonin reuptake inhibitors include fluoxetine, fluvoxan ne,
paroxetine, and sertraline. Exanples of nonoam ne oxidase inhibitors

i ncl ude isocarboxazid, phenel zine, and 25 tranyl cycl opram ne. Exanpl es of
sui tabl e reversi bl e inhibitors of nbnoam ne oxidase include nocl obem de.
Exanpl es of suitable serotonin and noradrenaline reuptake inhibitors of use
| n the pr esent i nvent| on | ncI ude venI af aX| ne. Exarrpl es of sw tabI e atyp| cal

e Y o o o o o o



5 benzodi azepi nes include al prazol am chl ordi azepoxi de, cl onazepam

chl orazepate, diazepam hal azepam | orazepam oxazepam and prazepam

Sui t abl e WOHIAISOBeept or agoni sts or antagoni sts i ncl udeCbaBmi10/052827

fl esi noxan, gepirone and ipsapirone. Suitable atypical antipsychotics

i ncl ude paliperidone, bifeprunox, zipr as+ done, risperidone, aripiprazole,
ol anzapine, | o and quetiapine. Suitable %hi cot i ne acetyl chol i ne agoni sts
i ncl ude ispronicline, varenicline and MEM 3454. Anti-pain agents include
pregabal i n, gabapenti n, clonidi ne neosti gm ne, bacl of en, m dazol am

ket am ne and 0 nvent,.on qQ di.rected Q,

Shar meceut | i Giee S cmentsy ihinich B X L ENEbRARNET dEariip NI angior
phar maceut i gagly” éﬁ\‘b@@ﬁﬁéﬂt@ a$é‘|oﬁ‘ péﬁkﬁﬁér‘?féfte and a pharnaceutically
acceptable carrier. Detailed Descri Etl on of the Invention The

conpounds of the Awthet ambon”myemieofﬁ @mewtwyverﬁ@nrfetaﬁwéo decornpared ofel ow

together wt nt het in.the ant rgani c e

modi fi cati ontB %&Wﬁq , @%( IPSE& q%nlié \/glp%re+rh%. ¥ g(fr; g@% f@? 82%%‘?% nar y
skill i nstheyahb.or halogeratid ROnany o@%otdiq‘t)ér@'pb@lﬂbﬁgeb‘ayvé hety.c sequences it
may be necessary and/or desirable to protect sensitive or reactive roups

on any of the nolAtathesenbaeisneripf thaipsesei Ineiion relades Ky armoamo

conventi onal n p c 0 c wi

Protective igg(f%ﬁ%slbl : (%E anff% ﬁeﬁ%? ry 51 %eg&@v "H@ %S@nghe%QSF]g%m ch
i's hereby i rspatmaﬂty adh@nemr eheieneeo 48 camor gorat wbdmcetllpemmmeuaaﬁtz tshe use
of Formul a is a convenlence and the _invention LS nderstood 0 | ngl ude

each and evé‘%dr%%bl aaloggn| m&r@%r ebhisterChls ‘ﬂ@o@@;‘ﬁ (i Q)eﬁ @'ﬁﬁ Horth
her ei n. '5hus( _td)eR$ nvg?.td)z ] Z@H@mkﬁﬁgs @?;gﬁh 3@6(@_@) @Fpar @ ﬁd;yﬁznd any

and all conbl nat| ons Mor é specifi'ca

Schenme that NE@E)ows-N®, tW(ﬁ?@h RmR F8n; R8p fs(csz% vﬁSOé\N(BS)zX and and Z
are as defi

Compounds. of CUHeIRBY e ein Sai 46 GriTon "Scaninbely surc et wlih 8. Bho "

Formula I'l, tWheyr e Aol R°S Tﬁé’%reQér‘i’cmhv@ﬁto?s tenéd hat& a %}grﬁ@né@ rt%bléro a
suitably substituted aryl boronic acid of structure setﬁle n- Ar B( 2, wherein

Ar 1 epr esentigtesesiun thasey B uhenyt cersgoangs particuriyetseinerogn tgarsﬁgfesat@ds is

condi 11 da astPrng o p@%ﬁi‘aﬁwiaﬁﬁh Kk BRI o8t "Ik 3 02X ne
conpound of “toslopéityls’ dr3dgdlshexyls” ad@mr naé “@f dRigrnowatsabld of Paetasan y,
576, 147-169 199%ﬁasoﬁaura an Suzukl Cheni cal Reviews, 95, 2457-2483

(1995).] Thé'®¥®np thess rﬁmn%pd"meﬁﬁ%/ CUsY HQ%a@‘EHt'QW%n@mﬁ@dmﬁﬁp@funds
0 ooy ™o st 5L PR Blalna L B doqy be halo, -0502G°3
Another embodiment of the present invention relates to a compound of
20 the Formula | (or la, Ib, Ic, Id or le), wherein ring “B” is (C1-Cg)heteroaryl; more
specifically wherein m is zero or one; and more specifically wherein R? is
hydrogen, halogen, hydroxyl, -CFs, -CN, -(C=0)R® -O-(C=0)-R’,
-(NR®)-(C=0)-R®, -(C=0)-OR®, -(C=0)-N(R®),;, -OR® -O-(C=0)-OR®
-O-(C=0)-N(R®), -NO2, -N(R®)2, -(NR®)-S0,-R?, -S(O),R®, -S0O2-N(R®)2, and
25 (C4-Ce)alkyl; wherein said (C4-Ce)alkyl is optionally substituted with one, two,
three or four R®. The present inventors also have a heightened particular
interest in these “B” (C4-Cg)heteroaryl compounds particularly as they can be
segregated according to combinations with other embodiments of which the
“X” “cyclopentyls” or “cyclohexyls” and/or the “Z” embodiments are of
30 particular note. Each of these embodiments also form additional
embodiments of interest with the “A” ring embodiments described above.



wherein Zis 0 or S. Typical conditions involve reaction in an organic
sol vent such as acetonitrile in the presence of a base such as cesium
car bonat evatowdiselsevat ed t enperature such as 150C. I n tireTaBRZB0/42827% Z iS S

the product Il or I may be further oxidized to afford >S=0 or >S02 with a
reagent such as a peroxide (such as nCPBA) in a solvent such as nethyl ene
chloride at roomtenperature. Alternately, the conpound of Fornula Il nmay
be converted to a 20 conpound of Fornmula Il, wherein L2 is ZH and Zis 0O or

S, by nucl eophilic aromatic substitution (such as reaction with an aryl
tin, such as SnAr) reaction wt appropri.ately substituted aryl reagent
(/" 55 sy dniBRcemPogten Ay R RBesn e b TERigs i gtbotind S
Cross- Coupl itRg Argrhgat iongor Q9. IBT 0¢essigResr ey . wR&Rin 1¥inﬁ4893"48%-

Typi cal conditions involve reaction in an organic solvent such as ethanol
in the presdfacaheteranysoaiythmase ppecificallymvhgidinoRiiseera ot angl ged Mmeigch as

| | adi h Pd2 3), dali d h _
L F% [bi ot eFELHCelT RSty preBben "aolb88h hdhl. 18, bag=OR"
(bi ppyphes) ,-cA{CLOPRAL ed-(INRgCaADYR®, suclC29)8FC,  -(C=ORN(RPpati veRy, a
compound of Formula | smay be prepaged from a cqnmpound of Formula |1, .
wherein L1 i-©-€CsPHAR gr&rﬁcf&k&ﬁ%b,tﬂ%t MRS, yINRSY SQrBE. c2kReREi ng

the silyl grewp._ hal jydee S cLian Mt 10, ha i ng

r eagent suchgg% %@%ﬁ%s%b% gqr:ém(izg]e/kﬂl’- c\&?{%ﬁeﬁr@u%écllani(% %)%K%S)S i nbgﬂgﬁ%b)esence
of an acid (substituted adtbtore, awbdhréebt eaedRbyThe preddn mahtoesalso bade above.
Suitabl e solvents for the hal ogenation include al cohols such as net hanol or

et hanol . Thd'§'@HENEe Rty Iy Nt RRiUBBES®t B alG chpbeiararycleg kY rampaies; o
about 6 f u i i ; ound
of For mida (Pafendly o ey X2 be bedsdled Sbcordiny & BRERANRISTwiR AR
reacti on of emiotpwnts obfwHich tud aXT Fowdiaparityls br i‘sydibitexyts” Gidigr treatL’i on

with an aryl halide in the _presence of a_catalyst. Al ternatiyvely,
when g 15 L VETBPITRNLR ar L Ha T APl  Fachra” BePe SIppRUieaie alpatorm
numer ous CouR|ditithdl ABIAMENES of Metdt WAl e YuCkih@RAMBIRHAL abkoHbedr oups
may afford the conmpounds of Formula I. Such reactions are within the skill

of the art. above. The conpound of Fornmula Il may be prepared froma

&ignardin an ovhirbat cRbfBIE e e Sadhe e AR eResls bt oo
t enper at ur e.thé Egthally 9t (or 485U Ncasd pallepdvhenedt riagP1Bris (GAYClgsicladiatie t he

reaction. The conpounds of Forrmula Il are comrercjally availl abLJbe or
nmay be made BYreneReicalevheriblihist eeroHys@neiand g@re sreqiéicalit whereiayRbe

prepared by .LOHtl t n N thegart (Sych,@s se _pethgdsos

di scl osed | Héshg%@gre?r@gg%ﬁcg%{% ls’ sgg f asc:‘?ﬁ’e @%I UI\%%NI C 30
SYNTHETI C MEINRBSCAB)-R® 1- VACEOMHDRE hed(@s50 )W RY),,| nt-ORi endgDFO)-OR8-

The conpound 0 a | jay eparated into Lh anti o iscal |y pure
i somers 280cdbﬂ&tﬁ)&'m*ldﬁ@%\fé}?&gﬁ%dmﬁ%)ogpﬁ%ge 'ék(SMPFiI}d 'éﬁ)Zt ngr ta’énd
descri bed i et ahihy - Fggaq(qr?d; } I BStta PR 0 hi s

i nvention nacqf)%;}%lgg(’jwﬁnepiéne fo m?g?%gig){lﬁés] %fﬁg?y&g%@t}gtﬁom [ ﬁ@%@ghmé’or
organi ¢ aci dbreeThe fagi B’ addne ipvasent! inveotors ladsh hswe o Metghiesed foartiduar

i nvention ar.e, readil repared by treating the base co und with a
subst ant i al ItERI0AIEMR Enore ropagl RBEmpURR APy A AReY. CaBiog i n an
aqueous sol iredmeEl WBcBFdihG t8 mhBbiaBliGhL WitANbthes ehtidimershoR Bkt thenol or
et hanol . Upon “careful evaporation of the solvent, the 1l0desired solid salt
i s obtaidded.”X” “cyclopentyls™ or “cyclohexyls” and/or the “Z” embodiments are of
particular note. Each of these embodiments also form additional
embodiments of interest with the “A” ring embodiments described above.
Another embodiment of the present invention relates to a compound of
the Formula | (or la, Ib, Ic, Id or le), wherein R? is (C1-Ce)alkoxy, (C1-Ce)alkyl,

30 cyano or halogen.



Base salts can easily be prepared by treating the corresponding acidic
conpounds with an aqueous sol ution containing the desired pharnmaceutically
accept ablwocatwsn®? and t hen evaporating the resulting ®oraB2m0i282r yness,
preferably under reduced pressure. Alternatively, they may al so be prepared
15 by m xing | ower al kanolic solutions q{ t he acidic conpounds and the
desired al kali netal al koxi de together,'ghd then evaporating the resulting
solution to dryness in the sanme manner as before. In either case,
stoichionetric quantities of reagents are preferably enployed in order to

ensure conpl eteness of the react.i and maxi.mum product vyields. 20Were a
salt is intended AWBE" SHEPAINERQldne Sreseilimstiiopdeaies I dsapoing of
exanpl e, beitRg Fep@eid f‘gd’?“l'a,' 1B, ¥, 1d Br EMWBXFein RPN h§@ldgeRr ef erably is
pharmaceutically acceptable. The term "pharmaceutically acceptable salt”

refers to a salt Avnaibar eaboginentofihegreserdnpw@nidoncelates imbcompaurtd eh aci d
whose anion,,, or— a basge, Whos atian, \i s, general.l onsidered suitable for
25 hunman corf@ﬁrﬁ?{rinb'fﬁ Fqgﬁé?n@c&uﬁq 85[%)yWQ%Eeé’b§§5? éyé@lgteg are particularly
useful ag productmdthet 8@ bBEINMGSISOfAhe thesdltesRiHtionMeRNéS e aRpaitsitdodf t heir
greater aqueous solubility relative to the parent conpound. Fpr use in

nedi ci ne, tHBedArmulai (ehk. denisolth@s 1ok Wharein pieiwe @ndabethidnateiaken

"phar naceut i t e salts.” 30Typically, a conpound of the

i nvention is?sg%ﬂ%}éﬂlﬁgfogﬁle%'n an amount effective to treat or prevent a
condi tion as descAndther eibedimentiaf thempesardsnverzidn refatédeo arooemioonl off e
adm ni stered by_any sujtable route in the formof a pharnmaceutical_, .
conposi ti on B8aREREMIRC! deichRaltolet dd @nde) nVREgHL P & ftwer Ale 93N Fhels

treat meng, or(@r@egﬁlﬂ%|i_on i ntended. Therapeutically effective doses of the
conpounds requir o treat or prevent the progress of the nedical 5
condition are readidtheasmbotmerddiihe pnesarft iovatitioarrglatés td aiconpourar of usi ng

preclinical and clinical apprpaches faniliar to the medicinal arts.
e compoundBeSoTHE [ Ri4ATBoR: g I WhRISH SUS7EM-oral |y, Ora

adm ni strati on mMgndtA¥PENBOANREMAINtRE pFesdritahyvdMBnGRIREs Bl a idnSsSuridnss
gastrointestinal tract, or buccal or sublingual adm nistration may be

enpl oyed 10 the¢ Rerimela t (9s la.dbptautdioele)ewberdie Yos @bsest.r eam directly fromthe

nam i s'8red di r TS RrEORREAd she s FesYERR et Lo preafR 67 O
i nt ernal orgag.Foﬁtmiutaab(de laEank, idor [eg,rwh"eﬁ;‘.@h( igda-ni stration include

intravenous, intraarterial, Intraperitoneal, intrathecal, intraventricular,
intraurethral, ¥9other axpedimagnt ofibe acegantdnventionrrelaies i@ arcogmpund of

subcut aneous[he%rﬁ]%%i Esoq%{’! Iﬁefcoflc%r @;ﬁﬁ%@ﬁy ié%(ﬁé7 2t ration i nclude needle

(i ncluding mcronee i njettors, ree injectors and i nfusion
t echni ques. Andtheaambbdimemiafdhepnéserithevertiopaetadss ¢ atdoenpourendf on

may be adm nj stered, t opi cal to the skin or cosa, that is, dermally or
20yt r ansder P ﬁrmp}@ b&’éﬁ@réwl&w&ef_ n‘f"be'fe_r'l'é Rc%u&rgi1aﬁé0§ﬂi¥$-(¢ﬁ9)1- nvent i )c/)n may
be adm ni st ered 'Aﬁdtﬁ@raér%'bblﬂinﬁ’éntgi'f éﬁ@!ﬁé@édt%dedtﬁn%ﬁtéﬁo el of the

conpounds of the invention nmay b mnistered rectally or vaginally. In
anot her enbdbefeormmula He(oc dapbunids Idbfortlag wherem iR?risn[é&-Be)adkar]izN'r(Q@)e,d

directly to th . .25The . ' f h d d/
composi 11 onsVRIRILSAEHS (realShBRIRES TevisIiiobn 18 (AkFh JOgoBeT ity O,
i ncl udi ng_t hatréyére até@cio Whidintheys are aEcRBEit6 abrRoadbll @) st nidiibeRid ent ;

the severity of the condition;, the route of admi nistration; and the
acti vi t y25of heterosseid ing.ar conmpound enpl oyed. Thus, the dosage regimen may

mg per ki1 var am o ou0ey SREBLR Al e PR AR s X p Rl 1

prevention dhetFeemalov@r la-1B0tc, Iddi kHf wHerm @Ctd E(nﬁcs)bn(yos@ze.nbodi ment, the
total daily dose of a conpound of the invention (admnistered in single or
di vi ded doses) i fASpecamopdimehefibarresent inveribpue!ated torg/aegPaundadibot her

enbodi ment i S - f el i1ONehs_from about
0.1 o about"EG PR r i, Ry 14 0F ARG £ e IeCHRYERENISE 6 o, about
30 ng/ kgo(i .e., mMnabepembddoherthaf thepeesendnnyettiokgelately tovai aimpoundiofone
enbodi nent, dosing is fromO0.01 to 10 kg/ day. L&, anot her inent,
dosing is frtg?n '!69'%“%'6 Il(%nl?gllggllﬂa{ﬂl Obggggg(hﬁ%lﬂ of‘?p&&féﬁﬁ@%‘ it ai n
such anounts or subrultiples thereof to nmake up the daily dose. In many

i nstances, the adm nistration of the



10 conpound will be repeated a plurality of tinmes in a day (typically no
greater than 4 tines). Miltiple doses per day typically my be used to

i ncr ease wbeotoatsedo2dai |y dose, if desired. For or aCTagminbs27at i on,
the conpositions may be provided in the formof tablets containing 0.01,
0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.Q, 25.0, 50.0, 15 75.0, 100, 125,
150, 175, 200, 250 or 500 nilligrans of “he active i ngredi ent for the
synptomati ¢ adj ustnment of the dosage to the patient. A medicanent typically
contains fromabout 0.01 ng to about 500 ng of the active ingredient, or in

anot her enbodi nent, fr out 1 t o about 100 of ~active, i ngr.edjent.
T v enous ngheTaRL saic 5 G iltkie3B8) GpneLy Deotak SR SossheT UG o
during a congfrgdén Ab@ ioN{widOthey are attgehé@lbSofrbh a6liS ta&HOEMBele t he

present invention include manmal i"an subjects. Manmmal s according to the
present i nvdate@eychictingle, but are not linmited to, canine, feline, bovine,

caprine, equine, pvinpe rci.ne, . r nts. | agonorphs rimates, and, the

l'i ke, and en_conpég otﬁg%inﬁ%ocalweijg &Sﬁker dhvgrﬁ%ang"sg’nﬁ%@ﬁ#‘eﬁ?,e sthgr e

sui t abl e ssubh@ivtdeial bWPBuﬁ@@h@%rﬂod@é(s BRagipléd 115arindes $antlés aéctistyost age
of devel opnent . . In another enbodi ment, the invention conprises the
use of one dhisnesificatipouaitspPodrmaneutisalbnreceaptale sels therephr ati on of a

medi canent for t : r ' (o} j{lons recited

herei n. 30For the ér('re'a rrr]egrﬁ %@E:%&g\%ﬁ?%gﬁm()eflhyﬁﬂﬁ%rgﬁgﬂd%ns referred to
above, a conpouncPropahbe@-sulfadid i onacian be(3BIABMHISRECpah@biphieeaycdyxyid per
se. -31- Alternativel pharmaceutical ly acceptable salts of the conpounds

are suitabl éefahygredH "3é/ﬂp@mt§‘§t’i ons because of their greater aqueous
sol ubi lify relati 1oh -ent o] <\ (Al 71K 1i _Ahe
pr esent 1itonventi onw@g%rg?i{%ém@ﬁ%hara%awggut{?gé S)Cﬁgg%bﬁéngwggﬁﬁ%yl 4
phar maceut i gadxyjdetpalsydrodnsarcdiyjrarsiglea conpound of the invention or a

pharmaceutically acceptaple_salt there present.ed with a.

har maceut i cal | 3-0PBRE ZaPas « 40 TheSemr 1 Sedubt-Birberyirt viomqui o,
or both, andefranydie-ieiiElyAtadide: th the conpound as a unit-dose
conposition, for” exanple, "a tablet, which can contain fromO0.05%to |l o 95%

by wei ght of the Rropane-Zeawianimhds. asict onpd(dFddBi-4tlAd5Siayasntthiophany2-pd-

coupl ed with, sui | 0 r [ able drug carriers. Qher
phar nac&\lg"ogip%%p%?ﬁtgﬁ’ria@gbPéogﬁjﬁgﬁggi-gggﬁé,al so be present. The
conpounds of the Priopars2-sulieid aerl gne,2REe2 a5 ensesthiophéy-2aay-satuobd-e

salts thereof nay be admi nistered by any suitable route, 15 preferably in
the form of RDEMPZYhexRReEY}-apdd@osi ti on adapted to such a route, and in a

dose effective f t or eventi { Bt : '
conpounds, phar ngf:rgh?ﬁ%g_?@%dﬁé;ept z%ﬂa sal %L?Jggggﬁéngg@&@@%b%m for
exanpl e, mayHsmoagptyulspentyilaoriad] y, rectally, parenterally, or topically.

200ral adm nistration of . a solid dose form may be, l e, pr nt ed
in discrdte units, ORARK2a8UING or sof t 2€¥psul es, p&%@%%@t‘%‘%‘ﬁgbnges,

or tablets, Nite a4 3 ( 3,10 Wﬂ_ @t | east one conpound
of the preserﬁtéﬁi%rqggw?@(ﬂl%rg?]o:etﬁmgﬁl%gg&]{@gll y ac%gg{%%l e salt thereof. In
anot her enbodi nerRropahe-Zesw@foracini wicit r a{([BEmM Jpd-[B€2-icpamopbradyl)-pREdine?-
granul e for m Ig %n%% hcgr ferrbogi Hent i the oral dose formis sub-Ilingual,
such as, forY WA IVALO] YA AN %uch solid dosage forms, the conpounds
of formula | or errgpanaBceuidrial | Yadid cenf #hoR)sal6-(2-Bparknl-Riofo-phehpgr i |y

conbined with one or nore adjuvants. Sug& capsul es or” tablets may contain a
cont r ol 125d- reirigins3-ienheyalohexy!-amideicanshse of capsul es, tablets, and

br epared with entaPPE ey e d06 PSR FIGHELEN i aREN 2. Bho Py o7

adm ni st r at i dgloxglycyastongxys-drnigiei d dose form Liquid dosage forns for oral
adm ni stration include, for exanple, pharnmaceutically acceptable enulsions,
sol utions, susperiRhamasouligally ageari@bissalts Bereefi ni ng inert diluents
commonl y used in éﬂh%r%rg%cﬁi%-é’orp;[)eﬂﬁr’i&r bi tt%‘?rﬁben%oﬁ?%ﬂ&sthé'pﬁbgr BicEY
conpri se adjuvantsS, such as wetting, enmulsityrng, suspending, flavori'ng
(e.g., Soecetareptpble aalis thereef; indudegthedeldwsing: I n anot her enbodi nent,
the present invention conprises a parenteral dose form "Parenteral

adm ni stration" includes, for exanple, subcutaneous injections, intravenous
injections, intraperitoneally, intranuscular injections, 10 intrasternal
injections, and infusion. Injectable preparations (e.g., sterile injectable
aqueous or ol eagi nous suspensions) may be fornul ated according to the known
art using suitable dispersing, wetting agents, and/or suspending agents. In
anot her enbodi nent, the present invention conprises a topical dose



15 form "Topical admnistration" includes, for exanple, transdernal

adm ni stration, such as via transdermal patches or iontophoresis devices,
i nt raocul O 2a0nMisMi93t rati on, or intranasal or inhal ati onPaumBMi16032827 on.
Conpositions for topical admnistration also include, for exanple, topical
gel s, sprays, ointnents, and creans. A t_1%pi cal formulation may include a
20 conpound whi ch enhances absorption or “penetration of the active

i ngredi ent through the skin or other affected areas. Wen the conpounds of
this invention and the pharmaceutically acceptable salts thereof are

adm ni stered by g, transdernal .devi.ce, mnistration w.ll be acconplished
Giho o patch o (HOPADE S HATANS cpols 14 Sbepey Rttt e d R By
solid matrixgnf@et ety. 25 Typical formulations for this purpose include
gels, hydrogels, lotions, solutions, creans, ointnments, dusting powders,
dressi ngs, foans,Propane-2-sifanipatastiés, {4ndt@rshenyinetam-ghernmpyhiriahydrer es,
bandages ang m cg&gmﬂ sd ons. Liposones may al so be used. Typical carriers

i ncl ude al coHEANWelt@M% i neral oil, Iiquid petrolatum white petrol atum

gl ycering pol yet IBropage P-y@fdni@nd azpr or{nl[er(aywoxzcﬁhenzeﬁ@uﬁgmp@éhcﬁwancer S
may be incorporated - see, for -33- exanple, Pharm Sci, 88 (10),

955- 958, by tefrafRydroddeenvBrjadimdest ober 1999) . Formul ati ons suitable

f i cal adnin i 1 he. eye i nelude.
wherein the compauRREar 2Ry on, FEit HE 4 BErabR oo GERIR Pl 2, o1

sal t thereofarmiglegli ssol ved or suspended in suitable carrier. A typical
formul ation suitable for ocular or aural admnistration nmay be in the form
of drops of a mi cT'ORPEER-SW/EHihsi 3%l or [4sut-pbermvimenkloRReNEY)Hiralydiet ed,
sterile gali rimul ations suitable for ocular and aural

adm ni st1r%at if[(])ﬁanl %)e/:nﬁéc@fd%f nt ments, bi odegradable (e.g. absorbable gel 10
sponges, col | agerfropade+Zesulfinitiegr aciebl e {4-4¢4-goyrsolidireshearibomi pplhanoxydkf er s,

| enses and ﬂa{ﬁt%\%’l te Oé Yesi %_ar systens, such as niosonmes or |iposones.
A pol ynmer suER2REIOTHAEGN THRE®: pol yacrylic acid, pol yvinyl al cohol ,

hyal uroni c acid, propghkil-OgichiP0l i@ ,{t4f-f3'1ﬂlﬁ%émptzeoxo-pyrrolidin-1-ylmethyll)-
hydr oxypr opyl net hyl cel | ul ose, hydroxyet hyl cel | ul ose, or nethyl " cellul ose,
or a 15 het edhgpoxyktetehsdiadtiranidyyteemideir exanpl e, gel an gum may be

i ncor porated tog [\ eservati sych Konium chl ot i de.
Such forﬁul at i on?@?né\ﬁ%gu'ﬁoéﬁ%e?ﬁgera{gdxggl’1i'§fr¢f(8%ﬁ%$§§%§é -|88th%zo'ﬁa|8?é-
intranasal agmiiethystpedrnoxy]-traxgaterfirbna-yianiidej nhal ation, the active
conpounds of the invention or the pharnaceutically acceptable salts thereof
20 are conveni entfPPaeeideylEni¢ acidnid-Eophenaxyphesiaxy)-airaglyderiansi-yir f r om
a punp spray,gant ai ner that is squeezed or punped by the patient or as an
aerosol spray présentation froma pressurized container or a nebulizer,

w th the use of aN§4i[4-gBtapapecdslifemilamira)telrathydrosusan-83tdxg]-bhenylht r anasal
adm nistration are typically admnistered in the formof a dry powder
(ei t her 2025 RANGABNISs a ni xture, for exanple, in a dry blend with |actose,
or as a mxed co fEd Gk €, fQiq exanalig. oA vee L\Johds,
such as phosphat mpgﬂgl?ﬁg?rﬁ om aéz{ljdry pmgr(zirar;ﬁgﬂ/errwgpq g?ﬁgﬁﬁg@r ol
spray from depakydrorfurad3¢bfiramidesr, punp, spray, atoniser (preferably an

atom ser using el hydr.odynam stopog%c fine m.st)..or nehuliser,
G oh or withoot - tH2-EBONE ORERDS e Vi p By BeliStdiant "
1,1, 1, 2- t et Ibkiser @FHPAIRI Rith brdpdne23u¥oRic acid4mi@ipt af | uor opr opane. For
intranasal use, the powder nmay conprise a bioadhesive agent, for exanple,

chi t osa®Bor cycl d¥4A(2'1Gyano-biphenyl-4iytsodyteteattyddv-fwran;3-yie present

i nvention c i tal dose form Such rectal dose formmay be in the
f orm of, foﬁﬁgﬂbgﬁg%él?o@%@gwpposi tory. Cocoa butter is a traditional

supposi tory base,3-pu2"\Gyanodsiphén g npbkyetizhydRefuised-dh 1 Apginmhylat e.

O her carrier materials and nodes of adm nistration known in the

phar maceut i cMlfoRVIUredy al so be used. Pharmaceutical conpositions of the

i nventi on may be ed y of .the Ik -kr t hJues;: 0b_ macy,
| o such as effect%@gﬁ%rnﬁ gotrﬁ(gn a%l%lhadmwﬁi[ét(rbar@?@% @%@?QW@@Q he “above
consi der3at i desahydroefgeard3tyt}-arhfdectande f or nul ati ons and adm ni stration
procedures are well known in the art and are described in standard

t ext books. Formul ation of drugs is discussed in, for exanple, Hoover, John
E., Rem ngton's Pharnaceutical Sciences, Mack Publishing Co., Easton, 15
Pennsyl vani a, 1975; Liberman, et al., Eds., Pharnmaceutical Dosage For s,
Marcel Decker, New York, N. Y., 1980; and Ki bbe, et al., Eds., Handbook of
Phar maceuti cal Excipients (3rd Ed.), Anmerican Pharmaceutical Association,
Washi ngton, 1999. The conpounds of the present invention and the
pharmaceutically 20 acceptable salts thereof can be used, alone or in

oy o, . S -



30conpounds may be adm ni stered sinul taneously, concurrently or
sequentially in any order. Additionally, sinultaneous adm nistration may be
carried owD20W/15882 m xi ng the conmpounds prior to adm nPETABR21ENS2827 by

adm ni stering the conmpounds at the sanme point in time but at different
anatom c sites or using different routes,of adm nistration.

Thephrases”concurrentadm ni stration,"” " cadni ni strati on," 5 "sinultaneous
adm ni stration,” and "adm ni stered sinultaneously" nean that the conpounds
are adm ni stered in conbi nati on. The present invention further

conprises kits that are suitable for use in performng the hods of

ront mont or  pr eVaRPRDR Zeulde S s e - AnBR s Rt SV ks
contains a fipfrghydiesaesh-8noameEri sing one or nmore of 10 the conpounds of
the present invention or a pharmaceutically acceptable salt thereof and a
cont ai ner for thelltsagwoundsqabiiormutss |sand itbe gpharmacedtiesllyoaccepiableet hods
of the present,. i pventd on. | n_anot her .emhodi nent., the kit of the
bresent | | nvarPoleLsipaic bsebhdob el sl e 0t e ibicsh Hoe o
phar maceut i qRlykhia®s aRoAdEre sbtiatdd wilhegie@imate dysfuldiore isslo@iagndseutef the
invention were subjected to single crystal X-ray structure determination to

el uci dat e t HEWolgBissl and Psyehiabedirpisiers such pstceretygl deficis bsgauenblcovi ded

bel ow. Repr tatl r r v ( (-0 0 20
bel ow for ol deEase! To8h” alif Srelife! SERs! PRRUFCIRthelEs. SRR oo
pai rs were arddrest atbddn toawtas, tperraatal iHyploxid, hearthaer airest, i bppodlytdraic
absolute confiqguration. Atom c scatterjng factors were taken fromthe

| nt er nat i ond1€UTaRedanage.cieraeniia sgckising AllgP-induced, demegtial oy zhiMgiesy
Academi ¢, Puly;d I t A I | r

Fao |1t aled st s HARRGe CHIES., ArvRbBRE B Seloflel St Gymage

di f f r act onetretinalzdthy weognitive | disortrat idiopathtce apdr diugr- eindPeed i Pankinsonisst al |
data coll ectj.on, and refinenent ar u rized i able | for each. .
Comound. - adisesse Busiar Saaes Bhe sfefiten Amocaled Rl atsclr SBaicty

conpound.  Theggding! atirerﬁbféﬂCFe'fb'iléés%LEfdoWQIsI'd?Iét,i Ragdaind BhewamgPOmidraprs wer e
cal cul ated 30 wherever possible. "The nethyl hydrogens were |ocated b
di f ference Fwmadashe}, atnairyirgoniingnceesubisients ialeransay supsteoge ngtheinawak r ogen

et e e st S inbEy S66h =8 Bhifles. FUCHHRE S3n R0, Plooplf s Conol,
cal cul at | onsodnzbdwmepines! T esianesl,  Beelaited ! s raphotbsit edté)) L iiythass,

t
cycles of |east squares refinenent were all less than 0.1 of t .
cor r espondi rifhFZORAERIA, aexiety (inFlading; gpneralizedsanxigiycdisordes. gpeiahamgetyeach
structure. 1 itfer (o] U1 g -] AN s I i SS) 1 d
el ectron de'r?jsllg(%rggl;’ogjagki c@?&ftﬁﬁg,sgfdss?-rtrggﬁaﬁg:s%‘?regg @Iﬁg%?uﬂd (I;Q())n |S§ﬁ;r%ati ons
wer e det er mgudcpulyive heisonefehp anobd FdisordersA¢inalu@ings tieptesgion, Mada, AjHlarB876.
Coor di nat es, ..ani sotr%oi c tenperature factors, djstances a%cg ngl es are

shown below {SBFEY. Fiagmingt hewdg'at heakng &0ss, dBikpEs: MRt Setafions
Exper i ment's yefie goaeEAldsis Crain Whets, HaRe(inbilaig BEMRSBAGT GrbRict pagen or

ar gon) , partl cul ar ?y I N case_s ere oxygen- or m_)l st qre- sensitive eagent S
or i nt er nedisiates, wevereeppinpyietraci@brargaci, ahewopathit Padmdane guestitauneate

enerally used without further rificatipn, including anhydrous 5
SoTvent s uha BN hBRENS | dysitSia, Pfkep, it drARTndIb oo BORERY Ry BitertRiuy § ch
Cheni cal Coraai@w_ha/bbeavafWIsdﬁﬂé@@Ifénﬂbn déIet EHeekF oaRd tndadtadissrdeppor t ed
fromeither |iquid chromatography-nmass spectronetry (LCMS), atnospheric

pr essur €5chétaoatiinglyniny ane @mipopoent, dhe garerdionaprey 6ligs & Methes forstratindonet ry
(GOVB) i nst ré”é%%ﬁi%oiﬂ' a%gmn?éﬁl, sﬁghféss af Rﬁm%H?ls%?écted from the conditions
above, comprising administering an effective amount of a compound of
Formula | or a pharmaceutically acceptable salt thereof to the mammal. The
mammal is preferably a mammal in need of such treatment or prevention.
30 The term "treating", as used herein, unless otherwise indicated, means
reversing, alleviating, modulating, inhibiting the progress of, or preventing the



20 magnetic resonance (NVMR) data are expressed in parts per mllion (ppm
6) referenced to residual peaks fromthe deuterated solvents enpl oyed.

For synt hweesiwsb®eenci ng procedures in other Exanpl es, PPTAR2NG052821S Or

Met hods, reaction conditions (length of reaction and tenperature) may vary.
In general, reactions were followed by f/# n | ayer chromatography or 25 mass
spectronmetry, and subjected to work-up wWhen appropriate. |If non-product
solids were present in the crude reaction mxture, filtration through
Celite(r) may be enployed. Purifications nmay vary between experinents: in

I, I t dth t f I ts/ di ent
Chosen 1o prdisaier Bhpeeiod fe Wi 5n BRakEndlies: Proas 7 o Sredama fon 1

Synt hesi s 0fsuch disorder or condition. The term "treatment" as used herein, unless
ci s- N-{44(6-bronopyridi n-3-v1)oxyl t et rahydr of uran- 3-yl | pr opane-

2- sul f onani ddherstisg |md|cg§ed, hegders &f the act of treating as "treating" is defined
trans-4-[(6- bro %%Vyadtl)n yl ) oxy] t et rahydr of uran- 53-ol. The title
conmpound of '@tné% d ?)\feepar ed according to the general procedure for the

synthesi g of transs 4n 4ahiphrapen@ntibheiroates aaheta Br Qleatnﬁ'g Bcmaiten,
except that 6-bronopyridin-3-ol was used in place of 4- bro Ehenol and

the crude prisdR@ed waeMpuUPioraieg. BENxety| disogears, 1@Wﬁ®mlagr yerilepayi ent :

(500 e, CBCIyPRASRHEY, AiCERs 2GR oofifpfierpielionBup Fhktg

1H), 4.00 (disordes. ﬁbanfb Edlwrdeﬂ,H)pos#tréGr’r(aﬁd sﬂreé@ élsor’de? Hnd bld‘sesév& (br
m 1H), 4.59 (br s, |_2 14 (dd, J=8.7, 3.2
Hz, 1H), 7. ??”@%SWQJ% grdep, ﬁsi—ﬁn‘)ti‘ﬂ)’ exgn'(pie tb? 'HVe'itG?J"-QrOI"q'%S al’Pﬂ?thOd

Step 2. gy ”thﬁﬁ‘eétn% deb ?éh%# Eé@cFEoOFFBHV M D%p%tskw]ér%ﬁ%hwgbr%fsgfo%”:”'yl

met hanesul fonate e co was prepare
accordi ng tdnybmygma)ar&eaqmnm@nmesglom (Sleeselyaithﬁects/eoDlsorder) Psychotic

t -2- 4 20net h | t i t
that i ans. PUBSHPOnARY HAHRAIMISHIS5T OB rim por Ben exAmRle) ARgavetion™

i nstead of tﬂr@ﬂ@eg | f‘netl'%d)Wﬁéﬁﬁ’rﬁ@’b@éé@%r@@%ele&& roRIWEonYRS SRt ai ned
as a solid. Yield: 5.95 g, 6 mol 1H NWVR (400 WHz, CDCI3) 6 3.07

(s 3H), 3. Hegmdepdvatipnln. 5, 1.8 Hz, 4.00 (m 1H), 4.11 (dd, J=11. 1

4.1 2 =1
513 (briPa ' ao3 gnigotgyeodiiety,fhe 'nS%ﬂ}t'ol@amﬁg%ﬁhﬁjéthgd%éffr&ét'ﬁ%ae
0.5 Hz, 1H),cohdiibn(#d.a Jﬁ&néhalosﬁcﬂrlzas BHhumSine foy3 -a9viilhResting ah effective
ci s- N-{4 [ (6- brormg]yrldln yI)ox ]tetrahydro-

f ur an- 3- yl | (ATBPEMeODaseAMBRRIH @ Formula | or a pharmaceutically acceptable salt

30T 1 t t
Co0n 0% o L ieRiofrarb il B Ot} 1 LA0MERP b tnd- drbfit RBRGistiG ot ©
cezI [ umbcar bc%tlaer@s(:%&lmgcarmcﬁ/%sgmk) dea{@esggberebcbvascaleet ggndgwﬁ el mc_i)
an SuU ecte 1 mcCr ve lrradlati on or ut es at ! cruae
et orzor SHerPBelRl T oA, ROLBOMAMBR [TAP FeRTALRS PRAIArABMAE 1 he
sae_condi ¢ intdoh Hesd o S4cHOt BRI H858hIdn S2ing oS dySKS HETElah and

shaken with saturated aqueous sodi um bi carbonate solution (100 niL The
agueous | aydre trasgtegxinrancoethngiet Witle tihg presset inventiandnelhide dstyp’e'rteeslooragmim c

| ayers were dried over sodiumsulfate, filtered and concentrated in vacuo.
The residue %%O%msﬁ ed via silica gel chromatography (Gadient: 5% to 40%

et hyl acetate in |Re e i 2 Ny,
1.046 nmol, 23% I?H@ﬁN(I,i‘/Eé% frﬁodﬁlﬁl‘é'nthChljé))p?é%lrﬁéﬁb%ﬂ&g%méasz\(hgﬂ%@dsi& 36 (d,

J=6.8 H25 3iyeatiBg1 neriegicel, apdepsychiatriciyisoslera aerpciated, wiih Hglutarpgte 3. 94
(g 3510, sk, Bhoginbd ot f drephiy gt sigifecy *°
J=8.8, 3.2 himedliHeredf, 40 ddoud=6f & ddrnpduid oBF@ﬂmﬂlI!é( Hor aghatntdteutitilly
acceptable salt thereof effective in treating such disorders.
The compound of Formula | or a pharmaceutically acceptable salt
30 thereof is optionally used in combination with another active agent. Such an
active agent may be, for example, an atypical antipsychotic or an AMPA



Preparation 2 Synthesis of mnethyl

3-cyano-4-(4,4,5,5-tetranet hyl-1, 3, 2-di oxaborol an-2- vl)benzoate

Step 1. Syothsgissisef mnet hyl 3-cyano-4-{[(trifl uoromet hyPLsaBioaeryizBoxyl 20
benzoat e. A sol ution of methyl 3-cyano-4-hydroxybenzoate [see P.
Madsen et al, J. Medicinal Chem stry 2002, 45, 5755-5775] (4.18 g, 23.6
mol ) in dichloronethane (81 nlL) was tredted with 4-(dinethyl am no) pyri di ne
(432 ng, 3.54 mml) and cooled to 0 C. After addition of triethylam ne

(4.93 nmL, 25 35.4 mmol), the sol ution wastreated drop W se with
trifluoroneth neslfon r de 4 allowed, to warm
o room ¢ emRRSREAIEr- AACEONGb AEot R SFBREITEH RLaTesiERtPa: BPFSacuo.

and repeti t'rﬁ@ﬂhbdéré‘ﬁiirégtl trfelﬁ'bl%lc@f ARt PthiANE GISHERRAS rRLBEIatY Withl 7
grans of material remaine his Was subjected to silica gel chronatography

(G adient: @uhamaie%@tfwwtmommmsmg adnepistaTeg (@ aprrmmmel @nodfiectives a

colorless oil. Yield;, 6. .50 9- nmnol ., 89% 50 CDCl 3)
6 4.00 (s, FHFOUH @oa PME ‘%‘%OHiporTHf I3 p(*l?&ma?ﬂ"‘e%“ ‘(1 abwl%a' 8. 45
(d, J=2.3 Hahedddf and furtherSEcﬁﬁprZ&n@ﬁﬂhﬂﬁ@t@n@farﬁﬂw@e

3-cyano-4-(4,4,5,5-tetranmethyl 1 2-d ioxaborol an- 2-yl )benzoate
54,4,4',4' 5,5, SA% usgst diesetiy 1 f@ dermi “angher qr@iveb@ggnhnéefers to any

(Pl e L roce.abekdbie ey, Sl o o ol RSO 0300 et

acetate (99% seftl for e 4reament afida Isubject disorder. Examples of additional

[ bi s(di pheny| phosphi no) f errocene] di ¢chl or opal | adi un 1.40 1.91 mol)
lo were conﬁhg@@eﬂﬁcd@éfd?%e'ﬂc%llﬂ@xa%dft%gsgﬁf) =F ﬁ”HW g%\;a?r‘etﬂ)aﬂréaé'ﬂﬁ'

flask. The r S d for oIy n
treated \r/Qn t hﬁgﬁél ors\g%rréghgﬁe%?lo , tg'ti ?%Xgﬁ%l r?éﬁ | I te?’?gggﬁr%fu h
Celite(r). Tnidepressantattatwas beé nsed imcmmbimaHIﬂthﬁhbaawnm@ndstthﬂ_)
and the conhine f||tr|at svverecncentrateﬂln \1651 uo and su jet%

chr omat ogr agRYETBIeN 18CIUAE | pArepiNeRE gy BHPLEKB ol EOHHS, RASTIVEC PR 8”i”

hept ane) . Frr@@bla‘RBSmﬁFb"tbﬁH (semggrmcftre\eeﬁter%wlét@t Rbrfathise x@sdsed to
recrystallization from 2- ;)ro panol provide the title conpound as a white

sol i d. Y| el dnhiBitass (YAQls szemlble elzl%bltqws RMonoemMire , oxiteses) (RIMASL1 (s,

S B8 Sty nd bl et ke 1siRTsP odnotiBpint -

N-1( 18 2R) - Zelehshigoncrf |(GRAY phersyonisty C| @perdndrepestornantagonid,f emam de
Step 1. Synthesis of trans-2-(4-bronp-3-fluorophenoxy @(@cl opent anol .

4- Br ono- 3- flajm'ﬁﬁlh@‘ﬂme(%emt%lwgﬁ @.W@@mepbﬂn@(&ldp |'6[‘@'t9r3)]n|¢&@&ne
(8.25 nL, 93 ﬁ.a@ﬂ%hﬁm%&gﬁ&%h@%@gbﬂd?ﬁé{r’h ttrlc Lifes( SEQarﬂé %utlt B ted

with SOdI um car actl on

m crowave i rtegihinatantine ftoicydickcands satoridﬁry: arhimentrrbyd:ltoer diuder amghpt(yehet e( r).
The filter ce?ke was . washed with, eth acetate, then é}helororret han and
t he comﬁonecF?mlptr?%‘ﬂ%es ﬂ@?‘@p'@on&“%'ﬁf 'Bt”@d KpieFargthice dde P e sUIFRLY ige,

provi de pro (ﬂé I%I]‘%ﬁéllﬁlr% )LlrneTgkétnB?fhﬁé'%P)@@ﬁnéS@ dWatnﬁHé'tand

addi ti onal | cat Yi e assune

quantitati vemametlmw ( &xamytes mlaa)bles seledtive. serqtomin5rgyptake AnRibitars( m
con oto. STl adotb e kaniic) oayetind o dnd séiing: * EXamiel of 73
Synt hesi s ofmgAdardRe 20>(|&a§1=5 OTAMiEitdrs Ui QRAE N BOChEHa2RE NoenaBiRe, atahd

The title conmpound in Step 2 was pr eggr ed according to the general

procedur2d f dranyteycpiamns. s Expmpies oRpuitella reyersiie énolkiyors yailropregmingc et at e
was used | naPRET L. BT aHE n RBLIFES BN SR broe SRS 8l ar
noradrenallne reuptake inhibitors of use in the present invention include
venlafaxine. Examples of suitable atypical anti-depressants include
bupropion, lithium, nefazodone, trazodone and viloxazine. Examples of anti-
30 Alheimer's agents include Dimebon, NMDA receptor antagonists such as

memantine; and cholinesterase inhibitors such as donepezil and galantamine.



10 material fromthe chromatographic purification on silica gel provided (1
R, 2R)- 2-(4-bronp-3-fl uorophenoxy)cycl opentyl acetate as an oil. Yield:
6.42 g, 280201vm5b19248% over 2 steps. 1H NMR (400 MHz, CPCIr3B2060/05287+ 1. 75
(m 1H), 1.79-1.92 (m 3H), 2.05-2.20 (m 2H), 2.08 (s, 3H), 4.60 (m 1H),
5.14 (m 1H), 6.66 (ddd, J=8.9, 2.8, 1.1 Hz, 1H), 6.78 (dd, J=10.5, 2.8 Hz,
1H), 7.40 (dd, 15J=8.8, 8.1 Hz, 1H). St€p 3. Synthesis of

(1R, 2R) - 2- ( 4- br ono- 3-f | uor ophenoxy) - cycl opent anol . The title conpound
in Step 3 was pr epar ed accor d| ng to the general procedure for the synthesis

f 1R 2R) - 2- h | oh | 20 Ex t that
CIR 20 5 { ARG T Bt GESsS & sanen” 2Bt hafacan e Brd: Bay of
(1R 2R) - 2- (%&ﬁ@WWW}I@%bWHSa&ﬁf@ ﬁveﬁh@n?ﬁ@gblétbé’%dﬁ%%?m&d as a

yellow oil. Yield 9 g, 2 mol, 95% 1H N
1.62-1.68 (randzwrotanrﬂAl(SsaBT(lﬁq) agelwstsaooanmg@mls(t$nesp|e|)2la"2 51512Azzar(|ah 1H),

4. 30 1 ddd 25Hz 73 (dd,
J=10. gm 2. ED C’l%’”'siﬁ) (an}? EEIéPtEC&ﬁO ge'ﬁasﬁ‘gl?ﬁﬁg"r %E%F) a”tagogi%% E)S udel egi s
of (1R 2B) - Ddrrollzeepmdsf | idledeengisiazeysh opettiordidrebbrides ul flongtepam,

The title conmpound in Step 4 was prepared according to the general
procedure f@'@rﬁée@@tﬁt séaziepapt, halazrpam lorazenaspnexessPaey.caiop &hezepam.

30mret hanesul e o]

fl uor ophenoxéy %&c open &gFége u(s)redl5 @ﬁétgd tran%@% 'F@EBE rB?JSBIFOI‘]e

br onophenoxylesjixapegepinohe aﬁhapwmrhm Baialolbtatypied| aatumycboﬂlcs inelucle was

t aken ontothefollovx,in%Qﬁe wthout@gurlflcatlon 63 m z 352, 354
(M1) . 1H NWRIIPSEEORR DIfeRsNgY. &irfagdone obSPeRAans) arﬂo'ﬁr@ZQ'ez lapganing, 3. 04

o, 7a (4, Fhgouetline; SUlpEB nitline cRRIqRiRg A oligs tekolfine .
_5|_h8y?t P?SI s m?emlmléi;asmdg\AEM a%@cmpqmny?genm mntud@u;zrbg;aﬁalopmbﬁlpleetlner

e | e CO Qun A ep. al, e accC (0] e ner a
o ocedur o { HOTHECs pRRRER 58, Pagpten; PSR RIETE ReseRi s Aot Reny et her
| n 10Exanpl e 5, epfepinvehién ( KR AS)- et oD-phdirikeanban vemisshicHeNt y!

nmet hanesul f onat e was enpl oyed Slgj’ace of trans-2-(4-
br omophenox Yoy isipg it 9om@9tm@rté mufatleor FEhasmegauticaliisaceapiahlecsalls a

br own 0|I t i the follow ng step. 1H
NVR (400 oM é'%%&m%fd %iﬁggﬁa‘&‘g@% VAL E%iét%%&s st o (m 5H), 3.74 (m 1H),
@651&05( l\/l7 iIZ-D dg 65) édgd 8D8€a|l%d Qeéi:npluoﬁdﬁlhe fventién 75 (dd, J=10.4, 2.8
St ep6: Synt hesi softfpscgpz)oo@n@a qfrmothmhﬂlaubmﬁphbﬁowpasﬁq bycheamsthads. The
title conpo r

procedure f('BHrE% Chge‘?;b%")% wgaﬂgr%ﬂ{ gﬂztggg(?f)’fﬂég@ﬁ%%@é @Q@ﬁ@%e &%larqg in
Exanpl e 5, eteepstryhat middﬁlc%ﬂbng ax cdmlyailsmmtsyﬂhaﬂebedamlaaffﬂoutbrosphemyl
et her was um i nst ead ci s-2-azi docycl opentyl 4-bronmophenyl ether, and
ci s-2- (&0%r B‘ﬁ@h%&'@j%&@ dent anani ne” was taken on to the fol | owi ng step
b ?Sugrpgmlcatmm 1%f%é fg'lﬁ?”'%g( 1eté%§%%%&%091 AN e )Sa'l@l
3.36 (m 1H)and40r4ﬁe(swabIBH)50 Bro&ect ( ddnlslt|\Je:85r9 react®e graupdz onHny ©f7the( dd
J=10. 5, ynt hesi.s of

N RIS oR- 5. ategiilsk cdncarnbdls . ThiC . Belafpuct iy e o sCa bRl e

protecting groups, such as those described in T. W. Greene, Protective

25 Groups in Organic Chemistry, John Wiley & Sons, 1999, which is hereby
incorporated by reference.

As appreciated by the artisan, the use of Formula | is a convenience
and the invention is understood to include each and every species falling
thereunder as though individually set forth herein. Thus, the invention

30 contemplates each species separately and any and all combinations of such



30The title conpound of Step 7 was prepared according to the general
procedur ef ort hesynt hesi sofci s-N-[2-(4- -42-

br onophensy)oyisbopent yl ] pr opane- 2- sul f onam de i n ExanplP€TAB20awe®p27 t hat
(1S, 2R) - 2- (4- brono- 3-f | uor ophenoxy) cycl opent anam ne was used i nstead of
ci s- 2- (4- bronophenoxy) cycl opent anam ne, gnd the chromatographic
purification was carried out with a gradient of 0%to 10% nethanol in
5di chl oronmet hane, to provide the title conpound as an off-white solid.
Yield: 4.15 g, 10.9 mol, 54%from(1R 2R) - 2- (4- br ono- 3-

L0y 2Rne eSS Rioes Spadfishl. i ke SehBkitabdltas. I thididn RrSmango ™ ( o

3H), 1.92- 2;9Q1 %”1 v@'ﬂ Ble‘p a%dléa(r@”lasjd@ﬁneéa%véseptet J=6.8 Hz, 1H), 10
3.86 (m 1H), 6 61 (ddd, J=8.9. 2.8, 1.1 Hz, 1H). 6. 70

(dd, J=10.3, 2. 8 Ft lkb 7 43 (dd J 8 8, 8.1 Ft 1H). The absolute
configuration of

N[ (1S, 2R) - 2- (4- br ono- 3-f | uor ophenoxy) cycl opent yl ] pr opane- 2- sul f onam de was
assigned by analogy to the stereochem stry of conpounds in Exanple 7 and
Preparation 6. 15Preparation 4 Synthesis of
(2-cyano- 4-fl uorophenyl ) boronic acid 2- Brono-5-fl uorobenzonitrile
(6.00 g, 30.0 nmol) and triisopropyl borate (8.28 nL, 36.0 mMmmvl) were

di ssolved in a mxture of toluene (48 nL) and tetrahydrofuran (12 niL), and
the solution was cooled in a dry ice/acetone 20 bath. A solution of
n-butyllithiumin hexanes (2.5M 14.4 nL, 36.0 mmol ) was added drop-w se
over 1 hour, and the reaction was then allowed to warmto roomtenperature
with stirring over 18 hours. The m xture was cooled in an ice bath and
treated with a 2N aqueous hydrochloric acid solution until the pH reached
1, then allowed to warmto roomtenperature, at which tinme the 25 | ayers
wer e separated, and the aqueous | ayer was extracted twi ce with ethyl
acetate. The conbined organic |ayers were washed twice with water, once

w th saturated aqueous sodium chloride solution, dried over magnesium
sulfate, filtered and concentrated in vacuo. The resulting solid was
recrystallized fromethyl acetate-heptane to provide (2-cyano-4-

30f | uorophenyl )boronic acid as a white solid. Yield: 2.20 g, 13.3 mol,
44% -43- 1H NWR (400 MHz, CD30D) 6 7.43 (ddd, J=8.6, 8.6, 2.5 Hz, 1H)
7.55 (dd, J=8.8, 2.5 Hz, 1H), 7.69 (br s, 1H). Preparation 5

Synt hesis of N-{244-(4,4,5,5-tetranethyl-1, 3, 2-di oxabor ol an- 2-

5yl ) phenyl | et hyl | met hanesul fonam de Step 1. Synthesis of tert-butyl

(et hyl sul fonyl){2-[4-(4,4,5,5-

tetranet hyl-1, 3, 2-di oxabor ol an- 2-yl ) phenyl ] et hyl | car bamat e.
4,4,5,5-Tetranet hyl-1, 3, 2-di oxaborol ane (4.29 niL, 29.6 mml) was

addeds!l owl yt oam xtureoftert-butyl[2-(4- 10

i odophenyl ) et hyl ] (net hyl sul fonyl ) carbamate (see J.P. Gardner and W D.
MIler, PCT Pat. Appl. Publ. WO 2001090055, 2001) (8.39 g, 19.7 mmol),
triethylamne (9.64 nL, 69.1 mvol) and 1,1 -

[ bi s(di phenyl phosphi no) ferrocene] di chl oropal | adiun(I1) (217 ng, 0.296 nmol)
in acetonitrile (50 nL), and the reaction m xture was heated at 75 C for 4
15 hours. After renoval of solvent, the residue was m xed with water (240
m.) and extracted with nethyl tert-butyl ether. The conbi ned organic |ayers
were washed with saturated aqueous sodi um chloride solution and with water,
then dried over magnesiumsul fate, filtered and concentrated in vacuo to
provi de synthesis of tert-butyl (nmethylsu

| fonyl){2-[4-(4,4,5, 5-tetramethyl-1,3,2- 20

di oxabor ol an- 2-yl ) phenyl ] et hyl | car banat e, whi ch was used w t hout additional
purification. Yield: assuned quantitative. LCMS mz 326.1 (M+l). 1H NWR
(400 MHz, CDCI3) 6 1.35 (s, 12H), 2.84 (s, 3H), 2.90 (t, J=6.8 Hz, 2H)

3.42 (dt, J=6.6, 6.6 Hz, 2H), 4.18 (br t, J=6 Hz, 1H), 7.23 (d, J=8.1 Hz,
2H), 7.78 (d, J=8.1 Hz, 2H). 25Step 2. Synthesis of
N-{2-[4-(4,4,5, 5-tetranet hyl-1, 3, 2-di oxaborol an- 2-

yl ) phenyl ] et hyl | met hanesul f onam de. Trifluoroacetic acid (10 nL) was
added to a OC solution of tert-butyl (nethylsu

| fonyl){2-[4-(4,4,5, 5-tetranethyl-1, 3, 2-d i oxaborol an- 2-

yl ) phenyl ] et hyl | carbamate (fromthe previous step, assunmed 19.7 mol) in



30 dichl oronmet hane (100 nL). The reaction mxture was allowed to warmto
roomtenperature and stir for 18 hours. It was then cooled to O C and -44-
brought twopbioBGo®2wi th a 4N aqueous sodi um hydroxi de s®eCutiB©M0/05E8E or gani c
| ayer was washed with saturated aqueous sodium chloride solution, dried
over magnesiumsul fate, filtered and congentrated in vacuo. The residue was
purified via silica gel chromatography (Gadient: 0%to 5% 5 nmethanol in
di chl oronet hane) to provide the title conmpound as an off-white solid.

Yield: 2.5 g, 7.7 mol, 39% over two steps. LCM5S nmz 326.1 (M+l). 1H NWR
(400 MHz, CDCI3) 6 1.35 (s, 12H), 2.84 (s H, 2. 90 (t, J=6.8 Hz, 2H)

3.42 (dt, J=6.6, 6.6 Hz, 2H), 4.18 (bﬂi%is 7.23 (d, J=8.1 Hz,
2H), 7.78 (d, J=8.1 Hz, 2H). 10Preparatgen 6 Synthe5|s of

N-1( 1S, 2R) - 2- (4- br ono- 3- f1 uor ophenoxy) cjycl oh TTpROpane- 2-  sul f onani de
The title conpound was prepared a t he general procedure for the
synthesis of cis-N[2-(4-bronophenoxy)fy ] propane-2- 15

sul fonam de in Exanple 5, except that/(1S, 2 ) - 2- ( 4- br ono- 3-

f I uor ophenoxy) cycl ohexanam ne was p&ﬁﬂ in ploage of cis-2-(4-

br onophenoxy) cycl opent anam ne, and t éﬁigr6natograph|c urification

enpl oyed 0% to 1% net hanol in dlcgl hane as gradi dht. (1S, 2R)-2-(4-

Br ono- 3-f | uor ophenoxy) cycl ohexanam n€ was synt hesi zed accordlng to the 20
general procedures described for synthesis of (1S, 2R)-2-(4-

br onophenoxy) cycl ohexanam ne in Exanple 7, except for the use of 4-

br ono- 3-fl uor ophenol in place of 4-bronophepol. The title conpound was
obtained as a white solid. 1H NWVR (400 MHz, |CDCI3) 6 1.33-1.53 (m 4H),
1.35-1.38 (m 6H), 1.78-1.89 (m 3H), 2.04-P.10 (m 1H), 3.12 (septet,
J=6.8 25 Hz, 1H), 3.54 (m 1H), 4.44 (d, J£9.6 Hz, 1H), 4.55 (m 1H), 6.67
(br dd, J=8.9, 2.8 Hz, 1H), 6.75 (dgk?)J=10.®, 2.7 Hz, 1H), 7.43 (dd, J=8.5,
8.5 Hz, 1H). The absol ut e configurgtion of the title conpound was
established via X-ray crystall ggrZpky. -45- Preparation 7 Synthesis of
N-{ (1S, 2R) - 24( 6- br onopyrid B-yl) oxxl cycl ohexysl propane-2-  sul f onam de
Step 1. Synthesis of trans-2- [(6lbr0r-pyr|d|n- TCyB?ohexanoI. 5The
he general procedure
for the synthesis of trans-2-(24~k £ycl opentanol in
Preparation 3, except that 6-bronopyridin-3- i nst ead of

4- br onmo- 3-f | uor ophenol , and 7- oxabi cycl of ¢4,t) 0] heptaag in place of

6- oxabi cycl o[ 3. 1. O]hexane The crude producté}preﬁaratlon run in |o four
bat ches) was recrystallized fron]heptane( a, grovi de trans-2-[(6-

br onopyri di n- 3-yl ) oxy] cycl ohexanol as an ‘0 Fowhite solidll Yield 11.09 g,
40.75 nmmol, 46% 1H NMR (500 MHz, 13) 6 1.27-1.46 (m 4H), 1.76-1.80 (m
2H), 2.09-2.13 (m 2H), 2.41 (d, J=4.6 Hz, 1H), 3.74 (m 1H), 4.00 (m 1H),
7.17 (dd, J=8.7, 3.1 Hz, 1H), 7.37 (|d, J=8.5 Hz, 1H), 8.10 (d, J=3.0 Hz,
1H). 15Step 2. Synthesis of

ci s-2-[(6-bronmopyridi n-3-yl)oxy] cycllohexanam ne.

Cs-5-[(2- a2|docycloﬂ%%yl)oxy] 2- br dnopyri di ne, prepared fromtrans-2-

[ (6- bronopyri di n- 3=yj80xy] cycl ohexanol by the general procedures descri bed
in Exanple 5 for anver si on of trans-@%,4- br onophenoxy)cycl opentanol to
ci s-2-azi docycl op 4- bronophenyl ether) (13.5 g, 45.4 mmol) was 20

di ssolved in tet Of Ut ¥n gﬁf y ater (23 mL), and the solution
was treated with trlphenylphgéb 3). The reacgtion was
stirred for 18 hours at roomtenper i
acetate (500 nL) and water (200 ni).
et hyl acetate, and the conbi ned organte b4 h water (2 X
25 200 nmL) and saturated agpeous sodi um chloride s¢lutio 0 m). The
organic |l ayer was then extracted wth aqueous 1“Hh¥drochknﬁgc acid (4 x 150
m.), and the conbi ned agueous | ayers were mashed hyI acetate (150
m.). The aqueous | ayer was then cooled in an i h and slowy treated

wi th an aqueous 2N sol ution of sodiun1hydroxide unt|I the m xture was a
30cl oudy white; it was then extracted with ethyl acetate (3 x 150 nL), and
the conbi ned organic | ayers were washed with saturated aqueous sodi um

extracted with



-46- chloride solution (150 nmL), dried over sodiumsulfate, filtered and
concentrated in vacuo. Ci s-2-[(6-bronopyridin-3-yl)oxy]cycl ohexanam ne was
obt ai ned W 2a1ysb1%0w oi |l . Yield: 8.00 g, 29.5 muol, 65%PCTHBNWR{28D0 MHz,
CDCl3) 6 1.34 (d, J=6.8 Hz, 3H), 1.35 (d, J=6.7 Hz, 3H), 1.35-1.52 (m 4H),
51.79-1.85 (m 3H), 2.02 (m 1H), 3.11 (septet, J=6.8 Hz, 1H), 3.53 (m
1H), 4.59 (br s, 1H, 4.68 (m 1H), 7.197(dd, J=8.7, 3.1 Hz, 1H), 7.38 (d,
J=8.7 Hz, 1H), 8.07 (d, J=3.2 Hz, 1H). Step 3. Synthesis of

Cci s-N-{2-[(6-bronopyri di n-3-yl)oxy]cycl ohexyl | propane- 2- sulfonam i de. 10The

title co oundo t e epar ed acc rdi to the
procedurgFort hes @So\fz\%égsp&p F@e (pﬁepara lon or}gcompoundsgo??he Formula |I.

br Om)phenOXM?@ﬁé%r@@"Sé’tﬁdrﬁéqp%ea gr ﬁaﬂofé)@@mm% 3, %r{e¥e|h4_1 is iodo, bromo
br onophenoxy) cycl opent yl | pr opane- 2- sul fonam de 1 n anpl e 5, except that
ci s- 2- [ ( 6- brasnapyifiatei may \oe) @w;plesicﬂooamt@@m rsebs\tetgtasdsawluborpn@cemdfofcu S- 2-

15 (4- brom)phen ) n nd the 4 di net hyl am n. i ne was
oni tted. T SR EARy B AT s BhP i AT R elic Aulaly SRRUEY A &F  hoan
el uant ofs 2%d1eidaayiadroup 4HdCBl isrissrehhanger s@npaRY beRadilar dhtbRzetbeross-

br onopyri di n- 3- gl )oxy] cycl ohexyl | propane- 2- sul fonam de as a bei ge foam

Yi el d: 7. 96 QUPHNG TeaRHAN condilionHWaURT®VD taene eberddyary skilkin mﬁ ant=®. 8 20

(m i %1 %@spfﬁetcgraﬁﬁ %@Hl’%m%% 35urhi. &g doundbof pfGaldhepit, 2,02
(m 1H, 7. @hérd@iry,]586714'8169P(12999)-|)\4I|yé’u@83nid18uia& Chldmlcéll-ﬂ)tewéw@?%d

J=3.2 Hz, Step4d. | sol ationof N-{ (1S, ZR'Z'[ﬁ - bromopyrid

25yl ) oxy] cy We%ﬁp?r EHRad e The SoMRAvARS &, Formua”saa&rbétﬁ)@ﬁafﬁd frﬁ@,ﬂ the
enanti ong W n { 6 -2

yl ) oxy] cycl ohexy q@rso%faﬁgﬁamguﬁ {cl)lga?ﬁgg%@?@?é@%qg?' hereln II') m\/\a/sb%ararl? ‘ed out
by chiral chQSfiCds apivs), Qot@ED.CERn(+CGilfpakith Alhaactaﬁt 1 x 25 cm 5 pm

Mobi | e phase: 70:30 carbon di oxide: nethanol; Flow rate: 65 g/mn. The
30first-eluting conpound was enantioner [N "(izjlﬂ 2S) - 2-[ (6- br onmopyri di n- 3-
yl ) oxy] cycl ohexyl | propane- 2- sul f onam del —eapd t he second-el uting peak -47-
provi deddesi redproduct N-{ (1S, 2R) - 2-[ (67/br dnopyri d i n- 3-

yl ) oxy] cycl ohexyl | pr opane- 2- sul f oz pval,of solvent in vacuo.
Yield: 3.13 g, 8.30 nmmol, 39% The absa ereochem stry of these
enantionmers was assigned by analogy to BExanple 5. SPreparation 8 Synt hesi S

The title coMRIEAVRS BF ShavEltenesBhBbHS Mol e BaRB B orgellt pAURE “Fre
synt hesi s ofsuehsadNatdton(tAtebinotiiepyricisdhoe df ¥ basey klieh raahyslighucaboldate 410
yl | propane-2-sul fonam de in Preparation 1, except that trans-4-(4-

br onopheifox glewatedtigmpsraiuemsiactyas 0Mands dihw 6Ase avheie ZiiscD the pppdiss llof

and the chr StDaY Sei RABLPF BRI ST o St g S LA 2,7 150

to 35% acet mokldef(gcréhﬁ@@ mUPHA): in238oV@nt uéld agmakthyBsis cHJUrl%/lﬁt(ré@l@n 15
Mz, CDOI3) 6 1.30 (d, J=6.8 Hz, 3H), 1. 33 (d, 3=6.8 Hz. 3H). 3.11 (septet,

J=6.8 Hz, 1I-tb3mp§r%t9erd J=9.1, 8.4 Hz, 389(dd J=10. 7, 17Hz 1H),

407413(m2H) 1 6.75

(4, 120.0 ti, 2nidhna@nt gheyChmpbubt %K%F YL p el &

N-{1- 14-20r arconﬁ;ﬁahnu oB6prrapia BuWhermlnaLr’n isaf eetrrchﬁyldrCOforrSnbgi nucleophilic
aromatic substitution (such as reaction with an aryl tin, such as SnAr) reaction

with an appropriately substituted aryl reagent
(R®)m

wherein L? is halo or -OSO.CFs (-OTf) according to methods analogous to
25 those described in Withbroe, G. J.; Singer, R. A_; Sieser, J. E. "Streamlined



vl }oxy) phenyl I pyrrol id i n-3-yllacetamide Step 1. Synthesis of
trans- N- (4- hydr oxyt et r ahydr of ur an- 3-yl ) pr opane2- sul f onam de.

253, 6- D oxakzooyishbop 3. 1. 0] hexane (1.90 g, 22.1 mmol ), prepanB2i26/0x282T onam de
(prepared according to the nethod of D.C. Johnson, Il and T.S. Wdl anski,
Tetrahedron Letters 2004, 45, 8483-8487) (3 13 g, 25.4 mmol ), potassium
carbonate (584 ng, 4.23 mmol) and benzyf%rlethylannnnlun1 -48- chloride
(963 ny, 4.23 mmol) were suspended in dioxane (10 nL) and heated at reflux
for 120 hours. The reaction was cooled to roomtenperature, filtered,

concentrated,in vacuo_and rifi y-silica,g r omat og aphy G.adi ent :
5006 to. Bove eMHReSE ess e FR8) Fabivat by GioARGh o AN 40 O COUBIG
hydr oxyt et ra&wfcgwﬁ@ %ybbﬁggm %évlimmﬂ%amags‘%.ém c){sr%htqbns? 76
g, 18.0 mml, 81% 1H N 8 (d,

(d, J=6.7 Hznvqivs reaction i, aumgmleizsolmen)t su@hzas (eifeqncétln tbeaorsseizc;e QH)B
3.67- 3.71

557 b oot dpbekBut el Bl on il (¢

71.47, 1G73.5dR (dBZ)s$4and a ligarkd,esuch aSynihfsiseerebutyl) hosphlno]phen%/I] -3,5-
trans-4-[(isopr opyI sul fonyl ) am no] t et rahﬁdr of uran3-yl met hanesul onat e.

Tri et hyl ani reépitenydd Hrpyrazale3(bippyphogh st d terapeyetiresuch as)8®6l.ut i on of
t N- (4- hyd { dr qf 3- yl Lf 9 d 5.(1.99 g,
o 55 mmoty 10t KICPBME A CpBBoR SRERRANE T Fiy PR Rcifarad "roteds ot
11. 4 mmol ) vesnpdieid edeeen@ad, iserepact Isoélsﬂ\ﬂsgréﬁpr(élﬁﬂw a$ timetHymilyd®

m nut es. Sat urated aqueous sodi um bi car bonate sol ution (10 nmL) was added,
and the aqudtsls cPRyeiingateealylagreur Pt B hakidssl sveh caf d1i deactihe Wibnsi ned

n vacudCand T CH 50e FietP B8 PoB ek e Bmida s S OB IRE Eoge

et hyl acet atip the b@@'eaoe)oft@n realy i(dech rasnaedtic acid) followed by arylation as
[ (i sopropyl sul fongl ) am no]t et rah dr of uran 3-y1l net hanesul fopate. Yield:

2.27 g, 7. 96ieReoPed gaipver  SwiRbIG GOMARS feniehaloaenaiondnchids gloapolsapy
(ad. (o, e %@“a%%r(é%ﬁ?%d e FR nay e gl og o

2H), 4.21 (ddmp@:ailuraof 5bdut|—’|zO°C]Ib|)aboalt B0°C dor aloeRit A OHip abDH) 128 rmﬁu(em, 1H).
égogym 100 I\Sﬂt_lzeﬁAltoerngg, Iﬁé%gm&pung o?zll-“ormula thgﬁelr%% |3529erg'%hd \} 8 71 87,

trans- N-[4- (RDHIPBE PRéparbhaly Adacdon iofrrBodpoihd B FRARE!LH Sthdrapar Fé,e

30In a mcrowave vial, a solution of trans-4-[(isopropylsulfonyl)anino]
t et r ahydr of INEHnoBOJ byregacivaswitti apnary habde imi)e presenaenof i datalystet onitril e

(8 -49- nlL) was . ned w 4- br.o heno 7% 4 and
cesi um car bonat e '@%Egéwgeqyz%nm%l'ﬁ V\%né’r;I gﬁég cé)ﬁ]ew%'”garg]dltﬁge%ﬁmwn

M crowave refprecia®l tHAOMIMERIUSZ chgpIiry rédi@ions oo Beb tsuittbyTUrRDAsIRddr € and
treated with saturated aqueous sodi um bi carbonate solution (10 nL). The 5

react i oROwaAledltgrappednay taifosd Hoe carepeundsantl FORAULEL i Pueh 623RIRNS #rgyer s
were dried e, filtered, and concentrated in vacua The
resi due vvasq'\\émlfl ékﬁg@ﬁ%%a gel chromatography (Gradient: 20%to 50%
ethyl acetate in 'ﬁfqoben@bundoofa%nmalatlﬂanay el prefplred from a compound of

br onophenoxy)tetra rof uran-3-yl]pro -sul fopa Yi el d: 26 10
it TS LA w't%wl%l e i

J=6.9 Hz, 3 6 t , 82
(o0 . 3. ooy Sy JHE: & doydBbscdo b PR fepiRfatinst A Solgiyst, 7,
(dd, J:m.5,3u¢h7asl-fzallatllrtbm o#c&bp(arbrm@yfab#maté thlz reéd'dbon 4.95 (br d, J=8.3 Hz,
1H), 6.88 (d, J= 130 100 MHz,
CDCl 3) 6 15 16.4H1€ %mPPF?‘@ﬁ Oijporg'w'@é” afe. QPé‘,“m?i' gy aé@'utﬁe(ol 132 pe
117. 20, 132
L1720, 152 (5Rge 19 5ndRoaSUN oI 1eSES oRlied n he o o may be prepared by
ran- 3- yl | oxypptiesyheihodsoknowni mmqlaradeudnnasjéhose methods disclosed in
standard reference books such as the COMPENDIUM OF ORGANIC

30 SYNTHETIC METHODS, Vol. I-VI (published by Wiley-Interscience)).



To 2-met hyl butan-2-o0l (2.0 nL) was added 2'-(di cycl ohexyl phosphi no)- 20
N, N- di net hyl bi phenyl-2-amne (3.2 ng, 0.008 mvol) and
tris(di benoybicdesn®acet one) di pal | adi um(0) (2.7 ng, 0.003powaBlol10/a32827pur pl e
reaction m xture was then degassed for 20 mnutes and trans-N-[4-(4-
br onophenoxy) t et r ahydr of ur an- 3-yl | pr opa%%: 2-sul fonam de (95 ny, 0.26 nmol)
and N-pyrrolidin-3-ylacetamde (67 ng, 0.52 mmol) were added. Next, 25
pot assi um hydroxi de (32 ng, 0.57 mmol) was added and the reaction was
degassed for an additional 20 m nutes. The brown reaction m xture was
heated to refl ux ynder nitrogen ngF%rur ed yell ow., The reaction wa

C

d
noni tored by GG MGngCWNRENHRe Fe ands MpI e e SeRFAIRS ¢ é'atanhh@ous
sodi um bi cardpnibmerRbH ifhe (Boffels WRSORIAG 0 HRSh G QRYS KhWAT to3thawas

extracted with ethyl acetate and the conbinhed organics were dried over

sodi um sul f @kdledfinithe pecandcdesasiveddn detainnvbe xampiel spatiort hergimy silica gel
-50- chromat ograpﬂ{vﬁ%@adi eBt: f5 % t. O 7(%.% ethyl acet %te i,N 3e tar}e%%} to

af ford thedi ast er PIMHAUREE S_L-“'[“Q?-r} 'Pgngla%{gg Lﬁq sgbttrb% PENIY o ‘S) am

i noj t etr ghyigrived fr@-idonganix ) BREMIE beids! 0Thé Gdid additivh| Rmetsinthdepaze a gum
Yield: 97.5 ng, 0.236 mmol, 91% 1H NWR (400 5 MHz, CDCI3) 6 1.31 (d,

J=6.8 Hz, 3HpPMpowEs @f this igveptionzigre '?.GQ*BV(BEGDQF?C! by dreqting g basess (br

s, 1H), 3.07; : : ; 34- :

Jo.0 15 1oy yiRch sybstihily silvalehodnduitol Bie Sbsed feifilor , o
(m 1H), 4. agébic acid ilan agqesouddsoNeht thediumldd) in & stiialbld, ordmBiBsdizent2H) ,
6.46 (1H, pattern obscured by aromatic signal), 6.84 (d, J=9.0 Hz, 2H).
10130 NVR ( BN\ Methana osetwngtk  Urprngaresyl ggaposation of Jge solvens, B¢

53. 61, 5%(853 sr8dhiid Ghit4S obtalndly, 82.80, 112.72, 117.00, 143.13, 147.98,
170. 23. arrpﬁ e g '

N[ (3S, 4S) - 4- ( bi Basey$alts gdrorgsityebe apngrhret uryatnedting ther cpragspaddng dodeom de
15Step 1. Synthesis, of. trans-4-(4-brqnophenoxy)tetrahydrof.uran-3-ol.

3.6- B oxabi TR WitheR b coks SAUTON saaing e GRsABTcEslsaly o
1.39 nmol), %%bldfﬁtﬁé‘rc%ﬂaﬁé,eavﬁd*%e@,ev%péﬂatﬁ%! fhea!’@'sumﬁfgz%bhﬁibﬁttbwl%‘ﬁéﬁﬁ,' um
chloride (52.9 g, 0.23 nol) were suspended™i n dioxane (1 L) and heated at
reflux for IBefesably unhes redecad presakEs. c Aiewatively2 theyomay taisp beqraparesnd

car bonatls saperho TRe afianblECoUPRR feihé debfe LERFREASERRPSRN R, ana
the conbi nedhikalDAtE FROXIHONSGSREE gltd efbrPeespe@dhyhe kes@tieg soldtioar@ed and
concentrated in vacuo, to provide crude product, ich solidified on

standi ng. THINENGRS INsW@ RAMEomRana’i AFcReiosd i M teitheRekasest BiQiCIgMeria d:

354 g, >100% : tiye. il spal -scal
expe?i ment c@ra?l?@gggl{}{ q@i‘%@% Igrgf g&%&@a{]ﬂl EH&E)(ISQI% e@abé/rﬁé |rI ?‘?:‘agaéﬁ"e
chr omat ogr apdoynpletenebaétrieerdactivn @md(reasdiuaniprodutoyiedd35% et hyl acetate in

hept ane), to aff trans- 4- (4- bronophenoxy)t et rahydr of uran- 3-ol as
Col & 512 1 WRe(esa0sak s intsmees) oo B EIeray. . paliat (45 poPcaeRs ( m

1H), 3.91 , f—= cdaiFE, i = , 126
(5?1, leo.g#gh.f%rggé'%fﬁz’,g%hglu%{# '@,Aarﬁ} ,(‘gﬁ%%b'%émht}’lt ,g%'.ﬁé%reﬁ?ablﬁbs.z 0 He,
2H), 7.40 (dqhamaceuttally2adcepthlep 2lhesyermmépharnadceutically acceptable salt”

t -4-(4-b h t et dr of -3-y1 meth | f ) .

T Ot gl o RS BG S8 bR SO @Mhaa i LS gt R, ap acis

(4- br omophengpgd ahlorh s #fodsennBosd datieR) w%aﬁé@ngoe&wsﬂ@@d(ﬁ%wa f@ssumed

300.6 g, 1.16 nol) in nmethylene chloride (2 , and the reaction was |o
cool ed t25 0 fwman agpnssen@ionh. Rbaraaesificabyyacesptable dsalisi care3 patticutartyl nol )

and the reactidl] SReMd s B REERLY 2R RN BT B BRI iR s
L) was addedyreaedl dfecqsusolbilltpyrerativasteexihe asdredt Wontporeidhy | eeve uebl ior i de.

The organics were conbined and dried over sodiumsulfate, filtered and 15
concent r at edNE@CNge uber SalBf 6F dther S@TROUSISa Oy BUR Bivention earg: nppetogicy,

1.18 nmol, quant] i i f »xa smal |l er-scal e experinent carried
out in siml gﬁgérgs élt}éﬁza%wg&%ét?%lreﬁag%‘. wi th ethanol for characterization. 1H
NMR (40BoMHz, CDAWjicaly3al€orfipouddHof the GBvdritiondid, admilstdredlirDabizamaidt, 4. 07
(m 1H, 4.1 d, J=11,1, 3.9 Hz, 1H), 4.23 (dd, J=10.5, 4.6 Hz, 1%, 4.98
(br d, J=4. ee% e tq fiat 8t PEEVER! al@%”@'@%ﬁs(d&,gcdi‘l@]ﬁer n." JAf compeunds,
J=9.0 Hz, 2H). Step 3. Synthesis of

ci s- 3-azi do- 4- (4- br onophenoxy) t et r ahydr of ur an.



To a solution of trans-4-(4-bronophenoxy)tetrahydrofuran-3-yl

nmet hanesul fonate (133.2 g, 0.395 nol) in dinethylformam de (3 L) was added
sodi um azw0eo0(018219¢ g, 2.96 nol) and the reacti on was hearas200/0328000 for
25 66 hours. The reaction was cooled to roomtenperature and water (12 L)
was added. This reaction was carried out @ tot al of three tinmes on the sane
scal e, and the conbi ned batches were exi?acted with tert-butyl nethyl

ether. The organic |layers were then dried over sodiumsul fate and
concentrated in vacuo to afford product as a red-brown oil, contam nated

i th 18% 30di et hyl f or.mani de. Cor.rect ield: 286.7 g, L. |, 85% 1H
AVR (400, VB! BT e HOR. arg. a0G TS cS iy Ry osmime Trlte i dge (RN SLd 7
5.8 Hz, 1H) phar@écedtide] doftbostioalaptedGotduchlditoutd; 8Rd (8 ¢ddoskefféetive 4
4.4 H, 1H), 6.83 (d, J=9.1 Hz, 2H), 7.41 (d, J=9.0 Hz, 2H). Step 4.

Synt hesi s offocithe frepimentoan preveoxioh tistendeddr bhereaautcallyi eféectinesdoagsi oh of

ci s-3-azi do-4-(4-hbronophenox. t rahydrof uran (286. 7 5 01 mol.) in

et r ahydr of UancqipSuny Tradtad dbcAooon Wl i afelass cof e medita

tri phenylsphagpiititt 6ry Feddilyl a8ber@hdd Dy@nkeatidr@inanp skl InowRsl dro ugmigm t o
roomtenperature and stirred for 18 hours. Water (53 nL) was added and the
reacti on wasPreeiiniead@ngtcling@hrapergashgs familippto e medicinal essvent was renoved
under reduced Pr egaur e j 1 i i y he The |l o
super nat ant was decar??g?&gjﬂygc%ﬂﬁén%tn%ﬁirﬁbgg%%gotrﬁpg&/%pnéragh egralue,
whi ch was fiddreingstrationoogly nvehe tswallogimf soi thatatrgelcotipoumide ehter %hico 5%
nmet hanol in nethylene chloride) to afford cis-4-(

br ogophenoxﬁqsgpﬂrﬁﬁ%}%ﬁr@tcérpr ugepher guljingypl ﬁﬂ'ﬁi"é:ﬁtéat@?‘hﬁc?@ycﬁe eRRRYed I
D5 b ovi di neYaichiiAe ool areroiAg chotid Sttty oy W pMbN ™, 0 Toi

68% over four stdpsandtHeNNENDEOINavVHz th€DBpotdnds &f( the I)enti®n7 nfan beH) ,

3.9 1H), 4.0. 1 4.1 4 6 .1 6. 8 n,2H),. 7.3
o, S ep b adgyisters ety Be Bidan Sreathriathbistie cii ghinkial "
am ne. 20A 1Brib @ SpftaleS miodrtt RO BRRIRBGIAdhIsHAYEH Ol TftVeheus 191 0.

0.74 mol) and (1S)-(+)-10-canphorsul fonic acid (154.2 g, 6 nol) was
di ssol ved i rinPagitesjginolin{raperitopealnd wiradrecgh 00 intigveatriquddn, uxintrahectbradar

Fesul 1 orgCosillerartflal TurARRnEEr ShE WebufRRus:  SPIPTR AN s
canphor sul f gof passtitéras abnivibtrash #Rlude hHdedleqimunieng xiicictcealw)dnjettorgn- 3-

amne (139.2 g, 0.284 nol) with an e.e. (enantionmeric excess) of 85%
Recryst al | i Zigadigrireedneotops apdmyusion. techniaee® water (70 nL) afforded the
(-F)- canphorsul figni | d : : :
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rodents, lagomorphs, primates, and the like, and encompass mammals in
25 utero. In one embodiment, humans are suitable subjects. Human subjects
may be of either gender and at any stage of development.

In another embodiment, the invention comprises the use of one or
more compounds of the invention for the preparation of a medicament for the
treatment or prevention of the conditions recited herein.

30 For the treatment or prevention of the conditions referred to above, a
compound of the invention can be administered as the compound per se.
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In another embodiment, the present invention comprises

5 pharmaceutical compositions. Such pharmaceutical compositions comprise a
compound of the invention or a pharmaceutically acceptable salt thereof
presented with a pharmaceutically-acceptable carrier. The carrier can be a
solid, a liquid, or both, and may be formulated with the compound as a unit-
dose composition, for example, a tablet, which can contain from 0.05% to

10  95% by weight of the active compounds. A compound of the invention may
be coupled with suitable polymers as targetable drug carriers. Other
pharmacologically active substances can also be present.

The compounds of the present invention and the pharmaceutically
acceptable salts thereof may be administered by any suitable route,

15  preferably in the form of a pharmaceutical composition adapted to such a
route, and in a dose effective for the treatment or prevention intended. The
active compounds, pharmaceutically acceptable salts thereof and
compositions, for example, may be administered orally, rectally, parenterally,
or topically.

20 Oral administration of a solid dose form may be, for example,
presented in discrete units, such as hard or soft capsules, pills, cachets,
lozenges, or tablets, each containing a predetermined amount of at least one
compound of the present invention or a pharmaceutically acceptable salt
thereof. In another embodiment, the oral administration may be in a powder

25 or granule form. In another embodiment, the oral dose form is sub-lingual,
such as, for example, a lozenge. In such solid dosage forms, the compounds
of formula | or a pharmaceutically acceptable salt thereof are ordinarily
combined with one or more adjuvants. Such capsules or tablets may contain
a controlled-release formulation. In the case of capsules, tablets, and pills,

30 the dosage forms also may comprise buffering agents or may be prepared

with enteric coatings.
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In another embodiment, oral administration may be in a liquid dose
form. Liquid dosage forms for oral administration include, for example,
pharmaceutically acceptable emulsions, solutions, suspensions, syrups, and
elixirs containing inert diluents commonly used in the art (e.g., water). Such

5 compositions also may comprise adjuvants, such as wetting, emulsifying,
suspending, flavoring (e.g., sweetening), and/or perfuming agents.

In another embodiment, the present invention comprises a parenteral
dose form. "Parenteral administration" includes, for example, subcutaneous
injections, intravenous injections, intraperitoneally, intramuscular injections,

10  intrasternal injections, and infusion. Injectable preparations (e.g., sterile
injectable aqueous or oleaginous suspensions) may be formulated according
to the known art using suitable dispersing, wetting agents, and/or suspending
agents.

In another embodiment, the present invention comprises a topical dose

15  form. "Topical administration" includes, for example, transdermal
administration, such as via transdermal patches or iontophoresis devices,
intraocular administration, or intranasal or inhalation administration.
Compositions for topical administration also include, for example, topical gels,
sprays, ointments, and creams. A topical formulation may include a

20 compound which enhances absorption or penetration of the active ingredient
through the skin or other affected areas. When the compounds of this
invention and the pharmaceutically acceptable salts thereof are administered
by a transdermal device, administration will be accomplished using a patch
either of the reservoir and porous membrane type or of a solid matrix variety.

25 Typical formulations for this purpose include gels, hydrogels, lotions,
solutions, creams, ointments, dusting powders, dressings, foams, films, skin
patches, wafers, implants, sponges, fibres, bandages and microemulsions.
Liposomes may also be used. Typical carriers include alcohol, water, mineral
oil, liquid petrolatum, white petrolatum, glycerin, polyethylene glycol and

30 propylene glycol. Penetration enhancers may be incorporated - see, for
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example, J Pharm Sci, 88 (10), 955-958, by Finnin and Morgan (October
1999).

Formulations suitable for topical administration to the eye include, for
example, eye drops wherein the compound of this invention or a
pharmaceutically acceptable salt thereof is dissolved or suspended in suitable
carrier. A typical formulation suitable for ocular or aural administration may be
in the form of drops of a micronised suspension or solution in isotonic, pH-
adjusted, sterile saline. Other formulations suitable for ocular and aural
administration include ointments, biodegradable (e.g. absorbable gel
sponges, collagen) and non-biodegradable (e.g. silicone) implants, wafers,
lenses and particulate or vesicular systems, such as niosomes or liposomes.
A polymer such as crossed-linked polyacrylic acid, polyvinylalcohol,
hyaluronic acid, a cellulosic polymer, for example,
hydroxypropylmethylcellulose, hydroxyethylcellulose, or methyl cellulose, or a
heteropolysaccharide polymer, for example, gelan gum, may be incorporated
together with a preservative, such as benzalkonium chloride.  Such
formulations may also be delivered by iontophoresis.

For intranasal administration or administration by inhalation, the active
compounds of the invention or the pharmaceutically acceptable salts thereof
are conveniently delivered in the form of a solution or suspension from a
pump spray container that is squeezed or pumped by the patient or as an
aerosol spray presentation from a pressurized container or a nebulizer, with
the use of a suitable propellant. Formulations suitable for intranasal
administration are typically administered in the form of a dry powder (either
alone, as a mixture, for example, in a dry blend with lactose, or as a mixed
component particle, for example, mixed with phospholipids, such as
phosphatidylcholine) from a dry powder inhaler or as an aerosol spray from a
pressurized container, pump, spray, atomiser (preferably an atomiser using
electrohydrodynamics to produce a fine mist), or nebuliser, with or without the
use of a suitable propellant, such as 1,1,1,2-tetrafluoroethane or 1,1,1,2,3,3,3-

0(7)
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heptafluoropropane. For intranasal use, the powder may comprise a
bioadhesive agent, for example, chitosan or cyclodextrin.

In another embodiment, the present invention comprises a rectal dose
form. Such rectal dose form may be in the form of, for example, a

5 suppository. Cocoa butter is a traditional suppository base, but various
alternatives may be used as appropriate.

Other carrier materials and modes of administration known in the
pharmaceutical art may also be used. Pharmaceutical compositions of the
invention may be prepared by any of the well-known techniques of pharmacy,

10 such as effective formulation and administration procedures. The above
considerations in regard to effective formulations and administration
procedures are well known in the art and are described in standard textbooks.
Formulation of drugs is discussed in, for example, Hoover, John E.,
Remington’s Pharmaceutical Sciences, Mack Publishing Co., Easton,

15  Pennsylvania, 1975; Liberman, et al., Eds., Pharmaceutical Dosage Forms,
Marcel Decker, New York, N.Y., 1980; and Kibbe, et al., Eds., Handbook of
Pharmaceutical Excipients (3" Ed.), American Pharmaceutical Association,
Washington, 1999.

The compounds of the present invention and the pharmaceutically

20 acceptable salts thereof can be used, alone or in combination with other
therapeutic agents, in the treatment or prevention of various conditions or
disease states. The compound(s) of the present invention, pharmaceutically
acceptable salts thereof and other therapeutic agent(s) may be may be
administered simultaneously (either in the same dosage form or in separate

25 dosage forms) or sequentially in any order. An exemplary therapeutic agent
may be, for example, a metabotropic glutamate receptor agonist.

The administration of two or more compounds “in combination” means
that the two compounds are administered closely enough in time that the
presence of one alters the biological effects of the other. The two or more

30 compounds may be administered simultaneously, concurrently or sequentially

in any order. Additionally, simultaneous administration may be carried out by
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mixing the compounds prior to administration or by administering the
compounds at the same point in time but at different anatomic sites or using
different routes of administration.

The phrases “concurrent administration,” “co-administration,”

5 “simultaneous administration,” and “administered simultaneously” mean that
the compounds are administered in combination.

The present invention further comprises kits that are suitable for use in
performing the methods of treatment or prevention described above. In one
embodiment, the kit contains a first dosage form comprising one or more of

10  the compounds of the present invention or a pharmaceutically acceptable salt
thereof and a container for the dosage, in quantities sufficient to carry out the
methods of the present invention.

In another embodiment, the kit of the present invention comprises one
or more compounds of the invention or a pharmaceutically acceptable salt

15  thereof.

Three compounds of the invention were subjected to single crystal X-
ray structure determination to elucidate their absolute stereochemistry.
Crystallographic data is provided below.

Representative crystals were surveyed (see individual compounds

20 below for characterization of data sets and diffractometers used). Friedel
pairs were collected in order to facilitate the determination of the absolute
configuration. Atomic scattering factors were taken from the International
Tables for Crystallography, Vol. C, pp. 219, 500, Kluwer Academic
Publishers,1992. All crystallographic calculations were facilitated by the

25 SHELXTL system, Version 5.1, Bruker AXS, 1997. All diffractometer data
were collected at room temperature. Pertinent crystal, data collection, and
refinement are summarized in Table | for each compound.

A trial structure was obtained by direct methods for each compound.
These trial structures refined routinely. Hydrogen positions were calculated

30 wherever possible. The methyl hydrogens were located by difference Fourier
techniques and then idealized. Any hydrogens on nitrogen were located by
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difference Fourier techniqgues and allowed to refine. The hydrogen
parameters were added to the structure factor calculations but were not
refined. The shifts calculated in the final cycles of least squares refinement
were all less than 0.1 of the corresponding standard deviations. Final R-
indices are given for each structure. A final difference Fourier revealed no
missing or misplaced electron density for any of these structures.

Absolute configurations were determined by the method of Flack, Acta
Crystallogr., 1983 A39, 876. Coordinates, anisotropic temperature factors,
distances and angles are shown below (Tables 1-5) for each structure.

Experimental Procedures

Experiments were generally carried out under inert atmosphere
(nitrogen or argon), particularly in cases where oxygen- or moisture-sensitive
reagents or intermediates were employed.  Commercial solvents and
reagents were generally used without further purification, including anhydrous

solvents where appropriate (generally Sure-Seal™

products from the Aldrich
Chemical Company, Milwaukee, Wisconsin). Mass spectrometry data is
reported from either liquid chromatography-mass spectrometry (LCMS),
atmospheric pressure chemical ionization (APCI) or gas chromatography-
mass spectrometry (GCMS) instrumentation. Chemical shifts for nuclear
magnetic resonance (NMR) data are expressed in parts per million (ppm, 3)
referenced to residual peaks from the deuterated solvents employed.

For syntheses referencing procedures in other Examples, Preparations
or Methods, reaction conditions (length of reaction and temperature) may
vary. In general, reactions were followed by thin layer chromatography or
mass spectrometry, and subjected to work-up when appropriate. [If non-
product solids were present in the crude reaction mixture, filtration through
Celite® may be employed. Purifications may vary between experiments: in
general, solvents and the solvent ratios used for eluants/gradients were

chosen to provide appropriate Rss or retention times.
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Preparation 1

Synthesis of cis-N-{4-[(6-bromopyridin-3-yloxyltetrahydrofuran-3-yllpropane-

2-sulfonamide

Step 1. Synthesis of trans-4-[(6-bromopyridin-3-yl)oxy]tetrahydrofuran-
3-ol.

The title compound of Step 1 was prepared according to the general
procedure for the synthesis of frans-4-(4-bromophenoxy)tetrahydrofuran-3-ol
in Example 2, except that 6-bromopyridin-3-ol was used in place of 4-
bromophenol, and the crude product was purified by silica gel
chromatography (Gradient: 20% to 70% ethyl acetate in heptane). Yield:
5.24 g, 20.2 mmol, 61%. 'H NMR (500 MHz, CDCI3) & 3.79 (dd, J=9.9, 1.9
Hz, 1H), 3.87 (dd, J=10.4, 1.8 Hz, 1H), 4.00 (dd, J=9.9, 4.3 Hz, 1H), 4.19 (dd,
J=10.4, 4.7 Hz, 1H), 4.38 (br m, 1H), 4.59 (br s, 1H), 4.68 (br d, J=4.4 Hz,
1H), 7.14 (dd, J=8.7, 3.2 Hz, 1H), 7.32 (dd, J=8.7, 0.5 Hz, 1H), 8.01 (br d,
J=3.1 Hz, 1H).

Step 2. Synthesis of trans-4-[(6-bromopyridin-3-yl)oxy]tetrahydrofuran-
3-yl methanesulfonate.

The title compound of Step 2 was prepared according to the general
procedure for the synthesis of {trans-2-(4-bromophenoxy)cyclopentyl
methanesulfonate in Example 5, except that frans-4-[(6-bromopyridin-3-
yhoxy]tetrahydrofuran-3-ol was used instead of trans-2-(4-
bromophenoxy)cyclopentanol. The product was obtained as a solid. Yield:
5.95 g, 17.6 mmol, 87%. '"H NMR (400 MHz, CDCI3) & 3.07 (s, 3H), 3.94 (br
dd, J=10.5, 1.8 Hz, 1H), 4.00 (m, 1H), 4.11 (dd, J=11.1, 4.1 Hz, 1H), 4.18 (dd,
J=10.6, 4.5 Hz, 1H), 4.97 (br d, J=4.4 Hz, 1H), 5.13 (br d, J=3.8 Hz, 1H), 7.19
(dd, J=8.7, 3.2 Hz, 1H), 7.35 (dd, J=8.7, 0.5 Hz, 1H), 8.04 (dd, J=3.2, 0.5 Hz,
1H).

Step 3. Synthesis of cis-N-{4-[(6-bromopyridin-3-yl)oxy]tetrahydro-
furan-3-yl}propane-2-sulfonamide.

Trans-4-[(6-bromopyridin-3-yl)oxy]tetrahydrofuran-3-yl methane
sulfonate (591.7 mg, 1.75 mmol), propane-2-sulfonamide (647 mg, 5.25
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mmol) and cesium carbonate (855 mg, 2.62 mmol) were combined in
acetonitrile (8 mL) and subjected to microwave irradiation for 55 minutes at
150 °C. The crude reaction mixture was combined with several similar
reactions run under the same conditions (total starting material used: 1.527 g,
5 4.515 mmol) and shaken with saturated aqueous sodium bicarbonate solution
(100 mL). The aqueous layer was extracted with ethyl acetate, and the
combined organic layers were dried over sodium sulfate, filtered and
concentrated in vacuo. The residue was purified via silica gel
chromatography (Gradient: 5% to 40% ethyl acetate in heptane) to provide
10  the title compound. Yield: 382 mg, 1.046 mmol, 23%. 'H NMR (400 MHz,
CDClI3) 6 1.34 (d, J=6.8 Hz, 3H), 1.36 (d, J=6.8 Hz, 3H), 3.17 (septet, J=6.8
Hz, 1H), 3.74 (dd, J=9, 9 Hz, 1H), 3.94 (dd, J=10.9, 1.5 Hz, 1H), 4.14 (dd,
J=8, 8 Hz, 1H), 4.19 (dd, J=10.9, 4.3 Hz, 1H), 4.27 (m, 1H), 4.84 (m, 1H), 5.66
(d, J=9.9 Hz, 1H), 7.20 (dd, J=8.8, 3.2 Hz, 1H), 7.40 (d, J=8.8 Hz, 1H), 8.01
15 (d, J=3.2 Hz, 1H).
Preparation 2

Svnthesis of methyl 3-cyano-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yhbenzoate
Step 1. Synthesis of methyl 3-cyano-4-{[(trifluoromethyl)sulfonyljoxy}-

20 benzoate.
A solution of methyl 3-cyano-4-hydroxybenzoate [see P. Madsen et al,
J. Medicinal Chemistry 2002, 45, 5755-5775] (4.18 g, 23.6 mmol) in
dichloromethane (81 mL) was treated with 4-(dimethylamino)pyridine (432
mg, 3.54 mmol) and cooled to 0 °C. After addition of triethylamine (4.93 mL,
25 35.4 mmol), the solution was treated drop-wise with trifluoromethanesulfonic
anhydride (5.96 mL, 35.4 mmol) and allowed to warm to room temperature.
After 2 hours, the reaction was concentrated in vacuo, and repetitively treated
with dichloromethane and concentrated until 17 grams of material remained.
This was subjected to silica gel chromatography (Gradient: 0% to 10% ethyl
30 acetate in heptane) to provide product as a colorless oil. Yield: 6.50 g, 21.0
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mmol, 89%. 'H NMR (500 MHz, CDCl3) & 4.00 (s, 3H), 7.60 (d, J=8.8 Hz,
1H), 8.39 (dd, J=8.8, 2.1 Hz, 1H), 8.45 (d, J=2.2 Hz, 1H).

Step 2. Synthesis of compound methyl 3-cyano-4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)benzoate.

5 4.4,4'4' 555" 5 -Octamethyl-2,2'-bi-1,3,2-dioxaborolane
(bis(pinacolato)diboron, 5.81 g, 229 mmol), methyl 3-cyano-4-
{[(trifluoromethyl)sulfonyl]Joxy}benzoate (590 g, 19.1 mmol), potassium
acetate (99%, 9.46 g, 95.4 mmol) and 1,1-
[bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (1.40 g, 1.91 mmol)

10  were combined in degassed dioxane (83 mL) in a thick-walled reaction flask.
The reaction was sealed and heated at 100°C for 18 hours, then treated with
dichloromethane (100 mL), stirred well and filtered through Celite®. The filter
cake was rinsed with dichloromethane (2 x 100 mL), and the combined
filtrates were concentrated in vacuo and subjected to chromatography on

15 silica gel (Gradient: 0% to 30% ethyl acetate in heptane). Fractions
containing product were concentrated and subjected to recrystallization from
2-propanol to provide the title compound as a white solid. Yield: 3.395 g,
11.82 mmol, 62%. 'H NMR (400 MHz, CDCls) & 1.41 (s, 12H), 3.97 (s, 3H),
7.98 (d, J=7.8 Hz, 1H), 8.20 (dd, J=7.8, 1.6 Hz, 1H), 8.35 (br d, J=1.6 Hz, 1H).

20 Preparation 3

Svnthesis of N-[(1S.2R)-2-(4-bromo-3-fluorophenoxy)cyclopentyllpropane-2-

sulfonamide

Step 1. Synthesis of frans-2-(4-bromo-3-fluorophenoxy)cyclopentanol.
4-Bromo-3-fluorophenol (800 g, 419 mmol) and 6-

25 oxabicyclo[3.1.0]hexane (8.25 mL, 95.2 mmol) were combined in butyronitrile
(5.0 mL) and treated with sodium carbonate (4.04 g, 38.1 mmol). The
reaction was subjected to microwave irradiation for 2 hours at 175°C, then
filtered through Celite®. The filter cake was washed with ethyl acetate, then
dichloromethane, and the combined filtrates were concentrated under

30 reduced pressure to provide product as a dark brown oil. This material was

used without additional purification. Yield: 11.59 g, >41.9 mmol, assumed
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quantitative. 'H NMR (400 MHz, CDCls) & 1.61-1.89 (m, 5H), 2.02-2.24 (m,
2H), 4.30 (m, 1H), 4.46 (m, 1H), 6.63 (ddd, J=8.9, 2.8, 1.1 Hz, 1H), 6.73 (dd,
J=10.5, 2.8 Hz, 1H), 7.40 (dd, J=8.9, 8.0 Hz, 1H).

Step 2. Synthesis of (1R,2R)-2-(4-bromo-3-fluorophenoxy)cyclopentyl

5 acetate.

The title compound in Step 2 was prepared according to the general
procedure for the synthesis of (1R,2R)-2-(4-bromophenoxy)cyclohexyl acetate
in Example 7, except that trans-2-(4-bromo-3-fluorophenoxy)cyclopentanol
was used instead of trans-2-(4-bromophenoxy)cyclohexanol. The less polar

10  material from the chromatographic purification on silica gel provided (1R,2R)-
2-(4-bromo-3-fluorophenoxy)cyclopentyl acetate as an oil. Yield: 6.42 g, 20.2
mmol, 48% over 2 steps. '"H NMR (400 MHz, CDCl3) 6 1.67-1.75 (m, 1H),
1.79-1.92 (m, 3H), 2.05-2.20 (m, 2H), 2.08 (s, 3H), 4.60 (m, 1H), 5.14 (m, 1H),
6.66 (ddd, J=8.9, 2.8, 1.1 Hz, 1H), 6.78 (dd, J=10.5, 2.8 Hz, 1H), 7.40 (dd,

15 J=8.8, 8.1 Hz, 1H).

Step 3. Synthesis of (1R,2R)-2-(4-bromo-3-fluorophenoxy)-
cyclopentanol.

The title compound in Step 3 was prepared according to the general
procedure for the synthesis of (1R,2R)-2-(4-bromophenoxy)cyclohexanol in

20 Example 7, except that (1R,2R)-2-(4-bromo-3-fluorophenoxy)cyclopentyl
acetate was used instead of (1R,2R)-2-(4-bromophenoxy)cyclohexyl acetate.
The product was obtained as a yellow oil. Yield: 5.29 g, 19.2 mmol, 95%. 'H
NMR (500 MHz, CDCls) 6 1.62-1.68 (m, 2H), 1.71-1.90 (m, 3H), 2.04-2.11 (m,
1H), 2.15-2.22 (m, 1H), 4.30 (m, 1H), 4.47 (m, 1H), 6.63 (ddd, J=8.9, 2.8, 1.1

25 Hz, 1H), 6.73 (dd, J=10.5, 2.8 Hz, 1H), 7.40 (dd, J=8.9, 8.1 Hz, 1H).

Step 4. Synthesis of (1R,2R)-2-(4-bromo-3-fluorophenoxy)cyclopentyl
methanesulfonate.

The title compound in Step 4 was prepared according to the general
procedure for the synthesis of {trans-2-(4-bromophenoxy)cyclopentyl

30 methanesulfonate in Example 5, except that (1R,2R)-2-(4-bromo-3-
fluorophenoxy)cyclopentanol was used instead of  trans-2-(4-
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bromophenoxy)cyclopentanol. The product was obtained as an oil, which was
taken on to the following step without purification. MS (GCMS) m/z 352, 354
(M+1). "H NMR (500 MHz, CDCls) & 1.81-2.00 (m, 4H), 2.16-2.26 (m, 2H),
3.04 (s, 3H), 4.77 (m, 1H), 5.07 (m, 1H), 6.65 (ddd, J=8.9, 2.8, 1.1 Hz, 1H),
5 6.74 (dd, J=10.2, 2.8 Hz, 1H), 7.43 (dd, J=8.9, 8.0 Hz, 1H).
Step 5. Synthesis of (1R,2S)-2-azidocyclopentyl 4-bromo-3-
fluorophenyl ether.
The title compound in Step 5 was prepared according to the general
procedure for the synthesis of cis-2-azidocyclopentyl 4-bromophenyl ether in
10 Example 5, except that (1R,2R)-2-(4-bromo-3-fluorophenoxy)cyclopentyl
methanesulfonate was employed in place of trans-2-(4-
bromophenoxy)cyclopentyl methanesulfonate. The product was isolated as a
brown oil, which was used without purification in the following step. "H NMR
(400 MHz, CDCl3) 8 1.66-1.75 (m, 1H), 1.88-2.08 (m, 5H), 3.74 (m, 1H), 4.65
15 (m, 1H), 6.66 (ddd, J=8.9, 2.8, 1.1 Hz, 1H), 6.75 (dd, J=10.4, 2.8 Hz, 1H),
7.42 (dd, J=8.8, 8.0 Hz, 1H).
Step 6: Synthesis of (1S,2R)-2-(4-bromo-3-
fluorophenoxy)cyclopentanamine.

The title compound in Step 6 was prepared according to the general
20 procedure for the synthesis of cis-2-(4-bromophenoxy)cyclopentanamine in
Example 5, except that (1R,2S)-2-azidocyclopentyl 4-bromo-3-fluorophenyl
ether was used instead of cis-2-azidocyclopentyl 4-bromophenyl ether, and
cis-2-(4-bromophenoxy)cyclopentanamine was taken on to the following step
without purification. LCMS m/z 276.2 (M+1). "H NMR (500 MHz, CDCls) & 1.5
25 (vbrs, 2H), 1.57-1.66 (m, 2H), 1.80-1.87 (m, 2H), 1.93-2.01 (m, 2H), 3.36 (m,
1H), 4.41 (m, 1H), 6.63 (ddd, J=8.9, 2.8, 1.1 Hz, 1H), 6.71 (dd, J=10.5, 2.8
Hz, 1H), 7.40 (dd, J=8.8, 8.0 Hz, 1H).
Step 7. Synthesis of N-[(1S,2R)-2-(4-bromo-3-fluorophenoxy)-
cyclopentyl]propane-2-sulfonamide.
30 The title compound of Step 7 was prepared according to the general
procedure for the synthesis of cis-N-[2-(4-
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bromophenoxy)cyclopentyl]propane-2-sulfonamide in Example 5, except that
(1S,2R)-2-(4-bromo-3-fluorophenoxy)cyclopentanamine was used instead of
cis-2-(4-bromophenoxy)cyclopentanamine, and the  chromatographic
purification was carried out with a gradient of 0% to 10% methanol in
dichloromethane, to provide the title compound as an off-white solid. Yield:
4.15 g, 10.9 mmol, 54% from (1R,2R)-2-(4-bromo-3-
fluorophenoxy)cyclopentyl acetate (5 steps). 'H NMR (500 MHz, CDCls) &
1.36 (d, J=6.7 Hz, 3H), 1.39 (d, J=6.8 Hz, 3H), 1.62-1.69 (m, 1H), 1.77-1.90
(m, 3H), 1.92-2.00 (m, 1H), 2.10-2.15 (m, 1H), 3.14 (septet, J=6.8 Hz, 1H),
3.86 (m, 1H), 4.56-4.60 (m, 2H), 6.61 (ddd, J=8.9, 2.8, 1.1 Hz, 1H), 6.70 (dd,
J=10.3, 2.8 Hz, 1H), 7.43 (dd, J=8.8, 8.1 Hz, 1H). The absolute configuration
of N-[(15,2R)-2-(4-bromo-3-fluorophenoxy)cyclopentyl]propane-2-sulfonamide
was assigned by analogy to the stereochemistry of compounds in Example 7
and Preparation 6.

Preparation 4

Synthesis of (2-cyano-4-fluorophenyl)boronic acid

2-Bromo-5-fluorobenzonitrile (6.00 g, 30.0 mmol) and triisopropyl
borate (8.28 mL, 36.0 mmol) were dissolved in a mixture of toluene (48 mL)
and tetrahydrofuran (12 mL), and the solution was cooled in a dry ice/acetone
bath. A solution of n-butyllithium in hexanes (2.5M, 14.4 mL, 36.0 mmol) was
added drop-wise over 1 hour, and the reaction was then allowed to warm to
room temperature with stirring over 18 hours. The mixture was cooled in an
ice bath and treated with a 2N aqueous hydrochloric acid solution until the pH
reached 1, then allowed to warm to room temperature, at which time the
layers were separated, and the aqueous layer was extracted twice with ethyl
acetate. The combined organic layers were washed twice with water, once
with saturated aqueous sodium chloride solution, dried over magnesium
sulfate, filtered and concentrated in vacuo. The resulting solid was
recrystallized from ethyl acetate-heptane to provide (2-cyano-4-
fluorophenyl)boronic acid as a white solid. Yield: 2.20 g, 13.3 mmol, 44%.
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'H NMR (400 MHz, CDsOD) & 7.43 (ddd, J=8.6, 8.6, 2.5 Hz, 1H), 7.55 (dd,
J=8.8, 2.5 Hz, 1H), 7.69 (br s, 1H).
Preparation 5
Synthesis of N-{2-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
5 ylphenyllethylimethanesulfonamide

Step 1. Synthesis of ftert-butyl (methylsulfonyl){2-[4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenyllethyl}carbamate.

4,4,5,5-Tetramethyl-1,3,2-dioxaborolane (4.29 mL, 29.6 mmol) was
added slowly to a mixture of tert-butyl [2-(4-

10  iodophenyl)ethyl](methylsulfonyl)carbamate (see J.P. Gardner and W.D.
Miller, PCT Pat. Appl. Publ. WO 2001090055, 2001) (8.39 g, 19.7 mmol),
triethylamine (9.64 mL, 69.1 mmol) and 1,1'-
[bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (217 mg, 0.296 mmol)
in acetonitrile (50 mL), and the reaction mixture was heated at 75 °C for 4

15  hours. After removal of solvent, the residue was mixed with water (240 mL)
and extracted with methyl fert-butyl ether. The combined organic layers were
washed with saturated aqueous sodium chloride solution and with water, then
dried over magnesium sulfate, filtered and concentrated in vacuo to provide
synthesis of terf-butyl  (methylsulfonyl){2-[4-(4,4,5,5-tetramethyl-1,3,2-

20 dioxaborolan-2-yl)phenyllethyl}carbamate, which was used without additional
purification. Yield: assumed quantitative. LCMS m/z 326.1 (M+1). '"H NMR
(400 MHz, CDCI3) 6 1.35 (s, 12H), 2.84 (s, 3H), 2.90 (t, J=6.8 Hz, 2H), 3.42
(dt, J=6.6, 6.6 Hz, 2H), 4.18 (br t, J=6 Hz, 1H), 7.23 (d, J=8.1 Hz, 2H), 7.78 (d,
J=8.1 Hz, 2H).

25 Step 2. Synthesis of N-{2-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenyllethyl}methanesulfonamide.

Trifluoroacetic acid (10 mL) was added to a 0°C solution of fert-butyl
(methylsulfonyl){2-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenyllethyl}carbamate (from the previous step, assumed 19.7 mmol) in

30 dichloromethane (100 mL). The reaction mixture was allowed to warm to

room temperature and stir for 18 hours. It was then cooled to 0 °C and
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brought to pH 10.5 with a 4N aqueous sodium hydroxide solution. The
organic layer was washed with saturated aqueous sodium chloride solution,
dried over magnesium sulfate, filtered and concentrated in vacuo. The
residue was purified via silica gel chromatography (Gradient: 0% to 5%
methanol in dichloromethane) to provide the title compound as an off-white
solid. Yield: 2.5 g, 7.7 mmol, 39% over two steps. LCMS m/z 326.1 (M+1).
'H NMR (400 MHz, CDCl3) & 1.35 (s, 12H), 2.84 (s, 3H), 2.90 (t, J=6.8 Hz,
2H), 3.42 (dt, J=6.6, 6.6 Hz, 2H), 4.18 (br t, J=6 Hz, 1H), 7.23 (d, J=8.1 Hz,
2H), 7.78 (d, J=8.1 Hz, 2H).
Preparation 6

Svnthesis of N-[(1S,2R)-2-(4-bromo-3-fluorophenoxy)cyclohexyllpropane-2-

sulfonamide

The title compound was prepared according to the general procedure
for the synthesis of cis-N-[2-(4-bromophenoxy)cyclopentyl]propane-2-
sulfonamide in Example 5, except that (1S,2R)-2-(4-bromo-3-
fluorophenoxy)cyclohexanamine was used in place of cis-2-(4-
bromophenoxy)cyclopentanamine, and the chromatographic purification
employed 0% to 1% methanol in dichloromethane as gradient. (1S,2R)-2-(4-
Bromo-3-fluorophenoxy)cyclohexanamine was synthesized according to the
general  procedures described for synthesis of (1S,2R)-2-(4-
bromophenoxy)cyclohexanamine in Example 7, except for the use of 4-
bromo-3-fluorophenol in place of 4-bromophenol. The title compound was
obtained as a white solid. 'H NMR (400 MHz, CDCl3) § 1.33-1.53 (m, 4H),
1.35-1.38 (m, 6H), 1.78-1.89 (m, 3H), 2.04-2.10 (m, 1H), 3.12 (septet, J=6.8
Hz, 1H), 3.54 (m, 1H), 4.44 (d, J=9.6 Hz, 1H), 4.55 (m, 1H), 6.67 (br dd,
J=8.9, 2.8 Hz, 1H), 6.75 (dd, J=10.2, 2.7 Hz, 1H), 7.43 (dd, J=8.5, 8.5 Hz,
1H). The absolute configuration of the title compound was established via X-

ray crystallography.
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Preparation 7

Synthesis of N-{(1S,2R)-2-[(6-bromopyridin-3-yoxy]lcyclohexylipropane-2-

sulfonamide
Step 1. Synthesis of trans-2-[(6-bromopyridin-3-yl)oxy]cyclohexanol.

5 The title compound of Step 1 was prepared according to the general
procedure for the synthesis of trans-2-(4-bromo-3-
fluorophenoxy)cyclopentanol in Preparation 3, except that 6-bromopyridin-3-ol
was used instead of 4-bromo-3-fluorophenol, and 7-oxabicyclo[4.1.0]heptane
in place of 6-oxabicyclo[3.1.0]hexane. The crude product (preparation run in

10 four batches) was recrystallized from heptane to provide {trans-2-[(6-
bromopyridin-3-yl)oxy]cyclohexanol as an off-white solid. Yield: 11.09 g,
40.75 mmol, 46%. "H NMR (500 MHz, CDCls) & 1.27-1.46 (m, 4H), 1.76-1.80
(m, 2H), 2.09-2.13 (m, 2H), 2.41 (d, J=2.6 Hz, 1H), 3.74 (m, 1H), 4.00 (m, 1H),
7.17 (dd, J=8.7, 3.1 Hz, 1H), 7.37 (d, J=8.5 Hz, 1H), 8.10 (d, J=3.0 Hz, 1H).

15 Step 2. Synthesis of cis-2-[(6-bromopyridin-3-yl)oxy]cyclohexanamine.

Cis-5-[(2-azidocyclohexyl)oxy]-2-bromopyridine, prepared from frans-2-
[(6-bromopyridin-3-yl)oxy]cyclohexanol by the general procedures described
in Example 5 for the conversion of trans-2-(4-bromophenoxy)cyclopentanol to
cis-2-azidocyclopentyl 4-bromophenyl ether) (13.5 g, 454 mmol) was

20 dissolved in tetrahydrofuran (292 mL) and water (23 mL), and the solution
was treated with triphenylphosphine (23.8 g, 90.7 mmol). The reaction was
stired for 18 hours at room temperature, then partitioned between ethyl
acetate (500 mL) and water (200 mL). The aqueous layer was extracted with
ethyl acetate, and the combined organic layers were washed with water (2 x

25 200 mL) and saturated aqueous sodium chloride solution (200 mL). The
organic layer was then extracted with aqueous 1N hydrochloric acid (4 x 150
mL), and the combined aqueous layers were washed with ethyl acetate (150
mL). The aqueous layer was then cooled in an ice bath and slowly treated
with an aqueous 2N solution of sodium hydroxide, until the mixture was a

30 cloudy white; it was then extracted with ethyl acetate (3 x 150 mL), and the

combined organic layers were washed with saturated aqueous sodium
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chloride solution (150 mL), dried over sodium sulfate, filtered and
concentrated in vacuo. Cis-2-[(6-bromopyridin-3-yl)oxy]cyclohexanamine was
obtained as a yellow oil. Yield: 8.00 g, 29.5 mmol, 65%. 'H NMR (500 MHz,
CDCl3) 8 1.34 (d, J=6.8 Hz, 3H), 1.35 (d, J=6.7 Hz, 3H), 1.35-1.52 (m, 4H),
5 1.79-1.85 (m, 3H), 2.02 (m, 1H), 3.11 (septet, J=6.8 Hz, 1H), 3.53 (m, 1H),
4.59 (brs, 1H), 4.68 (m, 1H), 7.19 (dd, J=8.7, 3.1 Hz, 1H), 7.38 (d, J=8.7 Hz,
1H), 8.07 (d, J=3.2 Hz, 1H).
Step 3. Synthesis of cis-N-{2-[(6-bromopyridin-3-yl)oxy]cyclohexyl}-
propane-2-sulfonamide.

10 The title compound of Step 3 was prepared according to the general
procedure for the synthesis of cis-N-[2-(4-
bromophenoxy)cyclopentyl]propane-2-sulfonamide cis-N-[2-(4-

bromophenoxy)cyclopentyl]propane-2-sulfonamide in Example 5, except that
cis-2-[(6-bromopyridin-3-yl)oxy]lcyclohexanamine was used in place of cis-2-

15  (4-bromophenoxy)cyclopentanamine, and the 4-(dimethylamino)pyridine was
omitted. The silica gel chromatography in this case was carried out with an
eluant of 2% methanol in dichloromethane, to provide cis-N-{2-[(6-
bromopyridin-3-yl)oxy]cyclohexyl}propane-2-sulfonamide as a beige foam.
Yield: 7.96 g, 21.1 mmol, 72%. "H NMR (500 MHz, CDCl3) & 1.34 (d, J=6.8

20 Hz, 3H), 1.35 (d, J=6.7 Hz, 3H), 1.35-1.52 (m, 4H), 1.79-1.85 (m, 3H), 2.02
(m, 1H), 3.11 (septet, J=6.8 Hz, 1H), 3.53 (m, 1H), 4.59 (br s, 1H), 4.68 (m,
1H), 7.19 (dd, J=8.7, 3.1 Hz, 1H), 7.38 (d, J=8.7 Hz, 1H), 8.07 (d, J=3.2 Hz,
1H).

Step 4. Isolation of N-{(1S,2R)-2-[(6-bromopyridin-3-

25  yl)oxy]cyclohexyl}propane-2-sulfonamide.

Separation of the enantiomers comprising cis-N-{2-[(6-bromopyridin-3-
yhoxy]cyclohexyl}propane-2-sulfonamide (7.96 g, 21.1 mmol) was carried out
by chiral chromatography. Column: Chiralpak® AD-H, 2.1 x 25 cm, 5 um;
Mobile phase: 70:30 carbon dioxide: methanol; Flow rate: 65 g/min. The

30 first-eluting compound was enantiomer [N-{(1R,2S)-2-[(6-bromopyridin-3-

yhoxy]cyclohexyl}propane-2-sulfonamide] and the second-eluting peak
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provided desired product N-{(1S,2R)-2-[(6-bromopyridin-3-

yl)oxy]cyclohexyl}propane-2-sulfonamide upon removal of solvent in vacuo.
Yield: 3.13 g, 8.30 mmol, 39%. The absolute stereochemistry of these
enantiomers was assigned by analogy to Example 5.

5 Preparation 8

Synthesis of cis-N-[4-(4-bromophenoxy)tetrahydrofuran-3-yllpropane-2-

sulfonamide
The title compound was prepared according to the general procedure
for the synthesis of cis-N-{4-[(6-bromopyridin-3-yl)oxy]tetrahydrofuran-3-
10  yl}propane-2-sulfonamide in Preparation 1, except that {frans-4-(4-
bromophenoxy)tetrahydrofuran-3-yl methanesulfonate was used in place of
trans-4-[(6-bromopyridin-3-yl)oxy]tetrahydrofuran-3-yl methanesulfonate, and
the chromatographic purification was carried out with a gradient of 15% to
35% acetone in heptane. Yield: 238 mg, 0.65 mmol, 31%. 'H NMR (400
15  MHz, CDCI3) 6 1.30 (d, J=6.8 Hz, 3H), 1.33 (d, J=6.8 Hz, 3H), 3.11 (septet,
J=6.8 Hz, 1H), 3.66 (dd, J=9.1, 8.4 Hz, 1H), 3.89 (dd, J=10.7, 1.7 Hz, 1H),
4.07-4.13 (m, 2H), 4.19 (m, 1H), 4.71 (m, 1H), 5.12 (d, J=9.6 Hz, 1H), 6.75 (d,
J=9.0 Hz, 2H), 7.36 (d, J=9.0 Hz, 2H).
Example 1
20 Synthesis of N-{1-[4-trans-({4-[(isopropylsulfonyl)amino]tetrahydrofuran-3-

vlloxy)phenyl]pyrrol idin-3-vl}acetamide

Q@b

(+-)

Step 1. Synthesis of trans-N-(4-hydroxytetrahydrofuran-3-yl)propane-
2-sulfonamide.

25 3,6-Dioxabicyclo[3.1.0lhexane (1.90 g, 22.1 mmol), propane-2-
sulfonamide (prepared according to the method of D.C. Johnson, Il and T.S.
Widlanski, Tetrahedron Letters 2004, 45, 8483-8487) (3.13 g, 25.4 mmol),
potassium carbonate (584 mg, 4.23 mmol) and benzyltriethylammonium
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chloride (963 mg, 4.23 mmol) were suspended in dioxane (10 mL) and heated
at reflux for 120 hours. The reaction was cooled to room temperature, filtered,
concentrated in vacuo and purified by silica gel chromatography (Gradient:
40% to 80% ethyl acetate in heptane), to afford {frans-N-(4-
5 hydroxytetrahydrofuran-3-yl)propane-2-sulfonamide as a solid. Yield: 3.76 g,
18.0 mmol, 81%. "H NMR (400 MHz, CDCl3) & 1.38 (d, J=6.7 Hz, 3H), 1.40
(d, J=6.7 Hz, 3H) 2.91 (d, J=3.6 Hz, 1H), 3.22 (septet, J=6.8 Hz, 1H), 3.67-
3.71 (m, 2H), 3.82 (m, 1H), 4.08-4.12 (m, 2H), 4.40 (m, 1H), 4.77 (d, J=8.4
Hz, 1H), "*C NMR (100 MHz, CDCl3) & 16.44, 16.69, 54.18, 62.06, 71.47,
10 73.50, 77.64.
Step 2. Synthesis of trans-4-[(isopropylsulfonyl)amino]tetrahydrofuran-
3-yl methanesulfonate.
Triethylamine (1.99 mL, 14.3 mmol) was added to a cooled (0 °C)
solution of frans-N-(4-hydroxytetrahydrofuran-3-yl)propane-2-sulfonamide
15 (1.99 g, 9.52 mmol) in dichloromethane (20 mL). Methanesulfonyl chloride
(0.885 mL, 11.4 mmol) was then added and the reaction was stirred at 0 °C
for 50 minutes. Saturated aqueous sodium bicarbonate solution (10 mL) was
added, and the aqueous layer was extracted with methylene chloride. The
combined organic layers were dried over sodium sulfate, filtered,
20 concentrated in vacuo and purified by silica gel chromatography (Gradient:
10% to 50% ethyl acetate in heptane) to provide trans-4-
[(isopropylsulfonyl)amino]tetrahydrofuran-3-yl methanesulfonate. Yield: 2.27
g, 7.90 mmol, 83%. 'H NMR (400 MHz, CDCl3) & 1.40 (d, J=6.8 Hz, 3H), 1.41
(d, J=6.8 Hz, 3H), 3.14 (s, 3H), 3.25 (septet, J=6.8 Hz, 1H), 3.77 (dd, J=9.5,
25 2.4 Hz, 1H), 3.96 (dd, J=11.3, 2.2 Hz, 1H), 4.08-4.16 (m, 2H), 4.21 (dd,
J=11.3, 5.1 Hz, 1H), 4.77 (d, J=8.0 Hz, 1H), 5.15 (m, 1H). '*C NMR (100
MHz, CDCls3) 6 16.48, 16.54, 38.28, 54.28, 59.49, 71.83, 71.87, 83.97.
Step 3. Synthesis of trans-N-[4-(4-bromophenoxy)tetrahydrofuran-3-
yllpropane-2-sulfonamide.
30 In a microwave vial, a solution of trans-4-[(isopropylsulfonyl)amino]
tetrahydrofuran-3-yl methanesulfonate (546 mg, 1.90 mmol) in acetonitrile (8
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mL) was combined with 4-bromophenol (97%, 407 mg, 2.28 mmol) and
cesium carbonate (929 mg, 2.85 mmol). The reaction was irradiated in a
microwave reactor at 160 °C for 2 hours, then cooled to room temperature and
treated with saturated aqueous sodium bicarbonate solution (10 mL). The
5 reaction was extracted with ethyl acetate and the combined organic layers
were dried over sodium sulfate, filtered, and concentrated in vacuo. The
residue was purified by silica gel chromatography (Gradient: 20% to 50%
ethyl acetate in heptane), to afford trans-N-[4-(4-
bromophenoxy)tetrahydrofuran-3-yljpropane-2-sulfonamide. Yield: 626 mg,
10 1.72 mmol, 91%. LCMS n/z 361.9 (M-1). "H NMR (400 MHz, CDCl3) & 1.38
(d, J=6.9 Hz, 3H), 1.40 (d, J=6.8 Hz, 3H), 3.19 (septet, J=6.8 Hz, 1H), 3.82 (br
d, J=8.0, 1H), 3.91 (dd, J=10.6, 1.7 Hz, 1H), 4.02-4.08 (m, 2H), 4.24 (dd,
J=10.5, 4.7 Hz, 1H), 4.85 (br d, J=4.7 Hz, 1H), 4.95 (br d, J=8.3 Hz, 1H), 6.88
(d, J=9.0 Hz, 2H), 7.40 (d, J=9.0 Hz, 2H). "C NMR (100 MHz, CDCl3) &
15 16.45, 16.71, 54.14, 58.70, 71.45, 71.81, 82.07, 113.97, 117.20, 132.52,
155.75.
Step 4. Synthesis of N-{1-[4-trans-({4-[(isopropylsulfonyl)amino]-
tetrahydrofuran-3-yl}oxy)phenyl]pyrrolidin-3-yl}acetamide.
To 2-methylbutan-2-ol (2.0 mL) was added 2'-(dicyclohexylphosphino)-
20  N,N-dimethylbiphenyl-2-amine (3.2 mg, 0.008 mmol) and
tris(dibenzylideneacetone)dipalladium(0) (2.7 mg, 0.003 mmol). The purple
reaction mixture was then degassed for 20 minutes and frans-N-[4-(4-
bromophenoxy)tetrahydrofuran-3-ylJpropane-2-sulfonamide (95 mg, 0.26
mmol) and N-pyrrolidin-3-ylacetamide (67 mg, 0.52 mmol) were added. Next,
25 potassium hydroxide (32 mg, 0.57 mmol) was added and the reaction was
degassed for an additional 20 minutes. The brown reaction mixture was
heated to reflux under nitrogen and turned yellow. The reaction was
monitored by GC-MS and when the reaction was complete, saturated
aqueous sodium bicarbonate solution (5 mL) was added. The aqueous layer
30 was extracted with ethyl acetate and the combined organics were dried over

sodium sulfate, filtered, concentrated in vacuo, and purified by silica gel
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chromatography (Gradient: 50% to 70% ethyl acetate in heptane), to afford
the diastereomeric mixture N-{1-[4-trans-({4-
[(isopropylsulfonyl)amino]tetrahydrofuran-3-ylloxy)phenyl]pyrrolidin-3-
yllacetamide as a gum Yield: 97.5 mg, 0.236 mmol, 91%. 'H NMR (400
5 MHz, CDCI3) ¢ 1.31 (d, J=6.8 Hz, 3H), 1.32 (d, J=6.8 Hz, 3H), 1.93 (s, 3H),
2.22 (m, 1H), 2.64 (br s, 1H), 3.07-3.13 (m, 2H), 3.19 (m, 1H), 3.34-3.43 (m,
2H), 3.74 (dd, J=9.0, 1.8 Hz, 1H), 3.85 (dd, J=10.3, 1.7 Hz, 1H), 4.00-4.13 (m,
3H), 4.53 (m, 1H), 4.69 (br s, 1H), 5.67 (d, J=8.0 Hz, 1H), 6.46 (d, J=8.8 Hz,
2H), 6.46 (1H, pattern obscured by aromatic signal), 6.84 (d, J=9.0 Hz, 2H).
10 "C NMR (100 MHz, CDCls) 5 16.37, 16.46, 22.98, 31.44, 46.32, 49.31, 53.61,
53.88, 58.67, 71.45, 71.87, 82.80, 112.72, 117.00, 143.13, 147.98, 170.23.

Example 2
N-[(3S,4S)-4-(biphenyl-4-yloxy)tetrahydrofuran-3-yllJpropane-2-sulfonamide

O\\)\

o Z_§N/S\‘o

@)

15 Step 1. Synthesis of trans-4-(4-bromophenoxy)tetrahydrofuran-3-ol.
3,6-Dioxabicyclo[3.1.0]lhexane (100 g, 1.16 mol), 4-bromophenol
(2411 g, 139 mol), cesium carbonate (492 g, 1.51 mol) and
benzyltriethylammonium chloride (52.9 g, 0.23 mol) were suspended in
dioxane (1 L) and heated at reflux for 18 hours. The reaction was cooled to
20 room temperature and diluted with ethyl acetate, then washed with saturated
aqueous sodium carbonate solution. The aqueous layer was extracted with
ethyl acetate, and the combined organic portions were dried over sodium
sulfate, filtered and concentrated in vacuo, to provide crude product, which
solidified on standing. This was used without purification in the next step.
25 Yield: 354 g, >100%, assumed quantitative. Material from a smaller-scale
experiment carried out in similar fashion was purified by silica gel
chromatography for characterization (Gradient: 10% to 35% ethyl acetate in
heptane), to afford trans-4-(4-bromophenoxy)tetrahydrofuran-3-ol as a solid.
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"H NMR (400 MHz, CDCI3) & 2.09 (br d, J=4.5 Hz, 1H), 3.83 (m, 1H), 3.91 (dd,
J=10.3, 2.1 Hz, 1H), 4.05 (dd, J=10.1, 4.0 Hz, 1H), 4.26 (dd, J=10.4, 4.9 Hz,
1H), 4.41 (br s, 1H), 4.67 (m, 1H), 6.81 (d, J=9.0 Hz, 2H), 7.40 (d, J=9.1 Hz,
2H).

5 Step 2. Synthesis of frans-4-(4-bromophenoxy)tetrahydrofuran-3-yl
methanesulfonate.

Triethylamine (181.9 mL, 1.31 mol) was added to a solution of trans-4-
(4-bromophenoxy)tetrahydrofuran-3-ol from the previous step (354 g,
assumed 300.6 g, 1.16 mol) in methylene chloride (2 L), and the reaction was

10 cooled to 0 °C in an ice bath. Methanesulfonyl chloride (101.3 mL, 1.31 mol)
was then added drop-wise, while keeping the reaction temperature below 5
°C, and the reaction was stirred at room temperature for 18 hours. Water (1.5
L) was added, and the aqueous layer was extracted with methylene chloride.
The organics were combined and dried over sodium sulfate, filtered and

15  concentrated in vacuo to afford product as a brown oil. Yield: 399.6 g, 1.18
mol, quantitative. Material from a smaller-scale experiment carried out in
similar fashion was triturated with ethanol for characterization. 'H NMR (400
MHz, CDCIs3) & 3.10 (s, 3H), 4.00 (br dd, J=10.4, 1.9 Hz, 1H), 4.07 (m, 1H),
416 (dd, J=11.1, 3.9 Hz, 1H), 4.23 (dd, J=10.5, 4.6 Hz, 1H), 4.98 (br d, J=4.6

20 Hz, 1H), 5.20 (m, 1H), 6.85 (d, J=9.1 Hz, 2H), 7.42 (d, J=9.0 Hz, 2H).

Step 3. Synthesis of cis-3-azido-4-(4-bromophenoxy)tetrahydrofuran.

To a solution of trans-4-(4-bromophenoxy)tetrahydrofuran-3-yl
methanesulfonate (133.2 g, 0.395 mol) in dimethylformamide (3 L) was added
sodium azide (192.6 g, 2.96 mol) and the reaction was heated at 110 °C for

25 66 hours. The reaction was cooled to room temperature and water (12 L) was
added. This reaction was carried out a total of three times on the same scale,
and the combined batches were extracted with fert-butyl methyl ether. The
organic layers were then dried over sodium sulfate and concentrated in vacuo
to afford product as a red-brown oil, contaminated with 18%

30 dimethylformamide. Corrected yield: 286.7 g, 1.01 mol, 85%. "H NMR (400
MHz, CDCl3) 6 3.93-3.97 (m, 2H), 4.00 (m, 1H), 4.09 (dd, J=8.7, 5.8 Hz, 1H),
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9.18 nmmol ) in tetrahygrofuran (63 nmL) and water (5.0 nmL) was treated wlth

pol yrer -25uppor t edlhe Metken/iqes syAs e_rnqedtiates /yvacuol wvasheg, with 28l sediumn.  The

i iter pad JEToRRE ol ied Bl Wi ity LG4 I PNG b b
net hyl ene chhpsrisdeepe ddred hevep! sodiomh tshﬁat@omhdnednéedttated egnd&@T eeduced
concentrated 1 n vacuo, and azeotroped with ethanol. The residue was

purified by RIBFOHALEQOLIAR Bixtie oTdaSebs)-4-tHompmaphenoxistrabysiaiueandt i n

555 mol - IIoNe S BEEIa BE 1L 70 5 26 HPRwr PlS et A1 %
Eg(rj S, cariharsr{ackH(54.5 @’8012488an911thiﬁ-l)natérléllvvias%lssmedhm 23. 35

(d, J=9.0 Hzprogﬂyol @@@t %)?I;stw%é{gd&d%m at t?"eﬁl(}x.( dTheJ ?:?e'a(l)’ sl_glhtiozn%as7' 37

Cci s-N-[ 2- (4- bronophenoxy) cycl opent yl ] pr opane- 2-



sul f onam de. To a slurry of cis-2-(4-bronophenoxy)cycl opent anam ne
(1.43 g, 5.58 mml)inmet hyl enechl ori de(38. 5nlL) wasaddedl, 8-

di azabi cywbapB/¥oBpundec- 7- ene( 1. 40nL, 9. 36mmol ), t hen4- PCT/IB2010/052827

30(di met hyl am no) pyridine (915 ng, 7.49 mmol ). The reaction m xture was

cooled to 0 C and propane- 2-sul fonyl Chuﬁflde (0.937 nmL, 8.38 nmol) was
-64- added drop-w se. The nmixture was then allowed to marn1to room

tenperature and stir for 18 hours. The reaction was treated with 1N agueous
hydrochl oric acid, and the organic | ayer was washed with saturated aqueous

sodi um chl ori de sol utio drl?d over caIC|u Ifate ltered and

concent r at ec/IOW/EIn0, ERATH rOPRL, ‘?@QﬁrettwﬁgoY%rs U&%é”ﬂd%?f@éﬁ'%? QY$tRlsa gel
chromat ogr apkre( @steantwadiéd %an%@HhWhlgcgﬁ@mdl %dBﬁlBhﬁPE(BStLFB)M oy de

product as a colorless gum Yield:
6.1sol ation biorrmphespw))etmr(ydr@‘uc&m@mmﬁ&-yam@b@rﬁwfppm acnd salt (48 0 g

propane- 2-s nam 0Separ at nant L oner.sconpri si

bt onophenoxy ey A SbUn P 3 Gokr e 89830 R A a0 J8S AN f
carried gut &Mnﬁphéﬁbx tﬁtmmﬁmaaahs anﬁ-’lﬂbt(m}lcaﬁp'hb?élﬂ@hfb & Halt448.0¢4q; 25 cm
5 pm Mbbil e phase: : 25 carbon di oxi de: nmethanol; Flow rate: 65 g/m n.

The first- el&wﬁ@n@b@ssw@aam%mm aam# of PPt 25) - 2- (4- 15

br onophenoxy) cycl y % 399 and
t he second-el uti n%ggerga é lhglggrebg I%L %’n@%% %@B@ﬁ%yé%t%gy%uran@

br ormphenoxM]@y@;ba)memswlfbmmWe 2- sul fonam de upon renoval of solvent in
vacuo. Yield: 758 48% The absol ute stereochem stry of these

enanti oners was a-E%lagﬁ@@‘t'BQ %fnQ%éy’i)ﬁo(%r@monhe@ﬁév)t%@mfd@%%n@ ine
Exanpl e 46) . @B% t4 t '()52529%8 Nth rﬁéﬁﬁ&ﬂﬁ% Z&fbride t(@@OLfAeJO‘OGd%Q sl 1psoved

5|gn|f|cantl more potent t an its énantiomner re in the same way
fromNJ[ (1R, daaatﬂey(db[ﬁmmmpdeoﬂxgr)e:@IBUpéBtnylL]Q)BEpmiaa Zhe uedctimsmingdureOn

br onopnenoxy &% EPIBEAPA TR NS -FOTe GEIoTRE (HEeTLh 26 53l 365
(Mr1). 1H N'\d@o@éio@rdyt@rse@ﬂw@)m&t&%%aé thery Fﬁrr@d'ﬁ ro8H) tenlpé%tlﬁr@ fod 4G

8 Hz,
3H), 1.64 (m . 3.13 (septet, J=6.8 Hz,
1H) 3 86 (rhOUI$-I) The seagtion wag mamtme(icby pegion NKR: 1 |yiditenaBp(apane=2. 0 Hz,

2. 738 (s diboe 2% Dot le MIEES) fa e muxire was stseg ot

30364. 2 (Mkbonﬂ&bmwera(taﬁé) fM-IZan Fditnab 18 IoUrs. J‘Fgﬁalﬂ te, rédr@twnlmﬁa% (d
J=6.8 Hz, 3H), 1.58-1 1.78-1.97

"85 Septcthonirsd s W) b il e ot ioraolp fahLaZs s v
DS inhiids Hgedt) ande 3% i T fodltiondiib comoletsShegbrding to

yl ) oxy] cycl dpliR ghalgsispavéater GO0 nﬂj)rwabeadaédjeartd tHeelayerpwene sepafiite. 7 was
prepared ac rdln to the eneral Mtgure f e synthesis of nple 2,
except Hat Tegys layen Wag RSV 5P R B e CmP GRar do
was used i n%r@%ﬁlcolfa grs_wer drled puer ?dlum squatF filtered and conc?ntrated in

NR3S, 4S)-4- (4 rom)z enoxy) t et rahydr of uran- | pr opane- 2 onam de, and

(2- cyanophersdcubor dhe oeaiciu¢ was diskbdved im mgtby!eoe qJTlmq& lmodowashextivdth Af t er
10 the reaction mxture S._conce at ed was directl urified
by siti e g ERPsnaSBetRRe FHTr i “2e8 Sdbariohrariesh aVeE At R cedledel

hept ane), tgitd®r dahdie BoRELHFatEs amstl g foe famu TW [(gsatsmgmth
hexanes gave product as a white powder. Yield: 53 ngy

(APCl) 185z SB’QWPDWDQW)’[QIF@WﬁFDfQZﬂIG3M-]@r0F@D@1%-ﬁUEﬁorlaf':%ie(d NE:Ol Hzan3H)

315 (sept or2008 By o) vid®ogoB o id s yfer e’ i Wl fadp il 37
gtl)i) ; gi Eﬁ%m%g@s (6 61-71H% ISIH) 1@8 (d7 £ 3H)+) 3.16 %p&ét J~Jc-7‘8H§ Hz
20N- { (1S, 2R)1H), 8469 @ldcylaﬁdi 23@ MZeﬁyi))@ﬁar{dsdyUtyQ;éobédﬂyl ), én&wé -28-(m,
sul fonam de 3,y 4 754 81 (m, 2H), 6.77 (d, J=9.1 Hz, 2H), 7.41 (d, J=9.1 Hz, 2H). The

30 absolute configuration of this material was established via X-ray

crystallographic analysis of a crystal of N-[(3S,4S)-4-(4-



Toam cr owavevi al wasaddedN- R1S, 2R) - 2- ( 4-

br omophenoxy) cycl opent yl ] propane- 2- sul f onam de (150.0 ng, 0.414 nmol), 25
(5- cyano-weotnioersyiopboroni ¢ acid (95.0 ny, 0.621 mol), PCT/IB2010/052827

di cycl ohexyl (2',4',6'- triisopropyl bi phenyl-2-yl)phosphine (20.2 ng, 0.0410
mmol ), palladiunm(ll) acetate (7.4 ng, 0.033 nmmol) and potassiumfluoride
(120 ny, 2.07 mmol ). Dinethoxyethane (1.5 nlL) was added and the reaction

m xture was purged -66- three tines with nitrogen/vacuum The reaction was
subjected to mcrowave irradiation at 120 C for 2 hours, then solvent was

d dt d tit d _bet t t at d
ot ur at ed aquegensaa B AN R B CanRr A ne S UERATRE | SN wZobxr act ed
wi th ethyl aegiate; offflacsiald SolBlisRNIfe YRS BreBEScARPbaH, dried over

calciumsul fate, filtéred, and concentrated in vacuo. The residue was
purified by prepak &9V datarseta(ynaxmhmarat@/@r—@pﬁ@ was solléated @al a @EUkemt

40% et hy! to afford th d X |
AR e Al G bl oo B ©
391.0 (Ml). 1H NMR (50 Hz, 3H), 1.39 (d,
J=6.8 I(-lz %),H), 1.66 Em@_}%%éi Eg%t% % 31”% %F\f&“%q"ﬁgﬂ?%ﬁ , 2.H)14 (m 1I(-|),

3.15 (septet, J:G.Enlﬂzlrlcéllﬂ)rmBI389 (m ﬂ:I-BH18NlOi$B¢d J=9.5 Hz, 1H), 4.69 (m
05 3 ok e B (6 ST

) . ) = . arrp e
15N-{ (1S, 2R)-2-1(2' - nyl-4-yl cl ohexyl } propane- 2- sul f onam de
Step 1. Synthesis of g)%Pétgh,ﬁ rom)pE %ﬂx%/cycl ohexanol . Sodi um
metal (2.58 g, 112 nwa\)elwag;thconbl ned w&4h7abikol ute ethanol (200 nL) and
all owed to react CO@&%%F?%%Q% Brom)ph% lg 4 g, 112 20 mmol ) was added,
and the reaction wa or 20 m t which point
7- oxabi cycl o[ 4. 1. 0] thg,@é\ rdu]é) 0 g, 10252(m)t)l) was added, and the sol ution
was heated at refl ux 5 hours. After renoval of solvent in vacuo, the
resi due was parti tUniteall disepsonswat er 8309.9368(Af et ﬁ?l90éicet ate (100 nl).

The aqueous |ayer was extracted with e h_y X 0. nd the 25
conbi ned organic | ayers were washed w \/\%$§?5® 28(_) 1#%726@(;]83 over
magnesi um sul fate, filtered, and conceat:rqazedw(@e%( redug@d pressure. The
resulting light tan solid was recrystal I | ze pm heptane (roughly 200 ni)
to provide trans-2-(4-¥P6MHhenoxy) cycl/8h M as a fluffy white solid.
Yield: -67- 12.5 g, 46. 45% 1K NVMR (400 MHz, CDCI3) 6 1.26-1.46
(m 4H), 1.75-1.79 (m 2R, 208214?m 2H), 2.52 (d, J=2.1 Hz, 1H), 3.72
(m 1H), 3.96 (ddCDenkFtchﬁculateGd) 4.4 HZ539-I)’Ig/rﬁ3 84 (d, J=9.0 Hz, 2H), 7.37

(d, J=9.0 Hz, 5Ste nt hesi s

(TR 2Ry 2- (4. br oWARSRRERY Fos By | - af SR am

trans- 2- (4- Bronophenoxy é@(y@l ohexanol (87805 g, 19.56 nmol) was dissolved in
ethyl acetate (196 nlL) and treated with vinyl acetate (3 37 g, 39.1 mol),

followed by Iipase erfzyst@l sizem Candi daOdifta030 xa. 4eNovozyne 435, Signa
L4777, Ilpase mmbi | i zed o lic r The reaction was 10
capped and sti rf}eé%rqqge%édﬁgqugl élctt'ﬁan S%i]@r%jslf_’hrough Celite(r) and rinsed
with ethyl acetat grefie8forg-dollecrizrent ragpgn of the filtrate in vacuo

provided a pale yellow oil, which was purified via silica gel
chr omat ogr aphy ( aeent Biecion% et W93é'3@|ﬂta\t=e0-pa5ﬁ]ept ane) to afford

1R 2R) - 2- (4- L J t he | I duct,

Col or I ss of | COMHBRHERGIVBRYEZIESY B8R = 3306 Data For (1R 2R)-2: (4 -
br onophenoxy) CyclAbmhoﬁ@@tr@bﬁOn 1H NNEn(;ﬂﬂ@alMthor@lEﬁ GbrrécﬂorBZdéd59 (m
e e Syt
2H). Enanti onephg, Al ts éﬁﬁte?s(ﬁ%gyrqgr?@xy) cycl ohexanol , the nore

20 pol ar product, was o a white sol 3.57 g). Data for
(1S,2S)-2-(4- br oﬁopbeemwm Eﬁexanoh 059—| NVR (400 MHz, CDCl3) 6

1.26-1.46 (m 2 50 (br s, 1H),
3.72 (ddd, J= 1%'%@'06@ L@%égm@fhﬁ 6 ?93]61H)Nra?6‘@0?@ J=9.0 Hz, 2H),
7.38 (d, J=9.0 Hz, R2khiced (41 dRap! ute cmh oWFS VI 2fp ddese corrpounds wer e
assi gned on the baS| s 25 of an X-ray crystal structure of the enantioner
of N-RI1S, 2R) - 2Abaolute sinugitirenpananter oh8X04(3pr opane- 2- sul f onani de (see step
7 below). Step 3. Synthesis of (1R 2R)-2-(4-bronophenoxy)cycl ohexanol .

A solution of (1R, 2R)-2-(4-bronophenoxy)cycl ohexyl acetate (2.047 g, 6.54
nmmol ) in nethanol (12.2 nL) and water (0.32 nL) was cooled to 0OC and

30treated with lithium hydroxide hydrate (95% 1.73 g, 39.2 mol ). The
reaction



was stirred at OC for 15 mnutes, then allowed to warmand stir at room
-68- tenperature for 18 hours. The nethanol was renoved under reduced

pr essur e,wandiwtiervaqueous resi due was partitioned bet weeaTaBIM)/0RSEL at e
(200 nL) and water (100 mL). After extraction of the aqueous |layer with
ethyl acetate (100 nL), the conbined organics were washed with saturated

5aqueous sodi um chloride solution (100 nL), dried over magnesi um sul f ate,
filtered and concentrated in vacuo to provide (1R 2R)-2-(4-
br onophenoxy) cycl ohexanol as a yellow oil. Yield: 1.76 g, 6.49 mmol, 99%

1H NVR (400 Mz, 13) 6 1.26-1.46 (m. 4H).. 1.74-1.79 (m 2H), 2.08-2.14
(m 2H), 3.72 (ddEXINCigy epefeignt 4 7 @;01%@3.96 (m 1H), 6.84 (d, J=9.0

Hz, 102H), 7.37 4@estdd®. Behik andlble St € XY e § A3
(1R, 2R) - 2-(4-br orrrg;phenox?/) cycl ohexyl n@t#&n%ﬁ:ﬁ%Li?é& The title
conpound of Step 4 was prepared according to the general procedure for the

synthesi s of trans-2-(4-bronophenoxy)cycl opentyl , . . .
15met hanesul f onat ei A8REnA| eSl@RICepPONiRAtaR 2Ry -19-) and equivalent isotropic

br onophenoxy) c )rﬂq"é?ﬂl LNgL th - ;

br onophenoxy) cé%lrog%gn anc§| . ;@%ﬁ%ﬁ;{ﬁ;gﬂ?gr éﬁ%%%n%% egy%? 8H8xt§‘/'|rd of the

met hanesul f onatracava$ thebdrhogahatized Ujitgidorgol den oil . Yield: 3.60 g, 10.3
mmol, quantitative. 1H NWR (400 MHz, CDCI3) 6 1.26-1.51 (m 3H), 1.64-1.84
20 (m 3H), 2.19 (m—iHy—2330(m—tH)y—297+(s—3H)y—422(dde;— I=10. 2,
8.5, 4.6 Hz, 1H), 4.64 (ddd, J=%0.6, 8.4,y4.9 Hz, 1H), 6.82 |{@q)J=9.1 Hz,
2H), 7.39 (d, J=9.1 Hz, 2H). Step 5. Synthesis of

(1R, 2S) - 2-azi docycl ohexy}l—4-bronophenyl ether —

Toasol uti onof (1R, 2Ry %y (4- bqﬁmg noxy)gyghohexygs3z45) met hanggyl f onat e
(3.55 g, 10.2 mmol) i(ny di et hyl fofmam' deyf(zg.S mL g(n()j wat e:@(s(2543 m.) was
added sodi um azi de C8Bpq 2. 089698(8) 30. 5136h(P) and8tdf4) eact i d3(Mps heat ed at

120 C for, 23 hours. e reacgt) S C tor nper at di |l uted
with wat'@r (400 ni) CB;‘:)d ext ?é%@amth?ﬂﬁ% aceggﬁe(%& X 40285@{). The
conbi ned organic | agedys wer ¢3g@;_s(l;{ﬁd V\A_deo(ﬁggeousgyg(h) um 30c4y(qy i de _
solution (1N, 400 nL), washed wth water (400 nL and dried over magnesi um

sulfate. Filtration &2 r emo¥32528) sol vaHE5) n va82@3(4) f or dedd1(dpo-

1R, 2S) - 2- azi docycl | 4 hen r as ange oj whi ch was
t(Jsed i)n t he nextystg%gi:\nyt hoa?é%?ti oyﬁgﬂﬂgfi fi 0761%3325 Y?el dJ:'é(a.)85 g, 9.62
nmrol , 94% 1H NVR (@Q0) MHz, 105%83(3) 6 11088(4)48 (691748), 1.623d(1Y6 (m 4H),

1.96-2. 07 2H), 3.63 1 4.43 1H), 6.85 (d, J=9.0 Hz, 2H), 7.39
R VA ORI -2 LT gt YT LR 77t MR TG Sl

1S, 2R)-2-(4-b m ti
glR, 28% -2- giZi d:)g;/rgr)o x§ly) Zygéf))ﬂ%ﬁlgﬁm {%(Ezar frﬁ?’m???(rb]r L)?gv?éo%g) step (2.85
, 9.62 1) int Hh)ydr of 8224(10p9 nlL)5GbH t8049(4)6 nL 4)t ted
\?vith pol mrzshgpof% ){rirgh ?g( Egsphi) Qz(%g Vrr\?mééé( )7 87 )lgm ) r2§<-316e
mol ). The reaction ) sti?&g (B r 18 % , th Htered SH?t\)ugh
Celite0. The filtercppsh was113ng8¢l W th gebyahyds@isman (25051k), then with

et hyl acetate (400 ni),” and the conbi ned fi ?trat es were concentfrated in
vacuo, &0d azeotropbdI®it h &18&3H06) . The232ZH@due WASOHUB) i fi ed 43(1)

S(14)  11933(2)  -2739(1)  11126(1) 44(1)
O(15)  14164(7)  -3235(4)  11567(3) 68(1)
0(16) 9939(7)  -3478(4)  11111(3) 71(1)
C(17)  11817(10) -1310(5)  11862(4) 60(1)
25 C(18)  11798(15) -1658(9)  13017(5) 91(2)
C(19) 9823(14)  -497(8)  11370(6) 94(2)

Br(20)  6647(1) 861(1) 3780(1) 84(1)




chromat ography on silica gel (Gadient:0%to 10% net hanol in 15

di chl oronet hane) to afford (1S, 2R)-2-(4-bronophenoxy) cycl ohexanam ne as a
yel | ow 0iwoO 2viogisat921. 82 g, 6.74 nmol, 70% 1H NVR (400 RHI/IBODUDRR276
1.33-1.55 (m 4H), 1.66-1.75 (m 3H), 2.00 (m 1H), 2.07 (br s, 2H), 2.97

(m 1H, 4.39 (m 1H), 6.85 (d, J=9.0 Hz_ 2H), 7.36 (d, J=9.0 Hz, 2H).
Step 7. Synthesis of N[ (1S, 2R) - 2-(4-bronmophenoxy)cycl ohexyl] 20
pr opane- 2- sul f onami de. The title conpound of Step 7 was prepared

according to the general procedure for the synt hesis of cis-N[2-(4-
br onophenoxy) cycl opent yl | =xanp] e 5, except that
(1S, 2R) - 2- (4- br onophenoxy R—Bl ace of cis-2-(4-

25 br onmophenoxy C ent an nd t ur| fi i was carried
out using a gra pc{;?%f O%tomlrh)%ﬁ met ha o?ieg Ior orrg?%a @

N[ (1S, 2R) - 2- phenoxy) ¢ volsedexy!l N(ps g@m)ec sul f onagi

obt ai ned as a Wmte oam Yield: 1.67 g, Ag 4)31 nmol @5)75% 1H l\2I(I€I/4E\2 (400 MHz,

CDCI3) 6 1.36 (G(2EE)9 Hz, 3H) 509(63)7 (dC(3)=6(49) &) 3H) 1087(4) 48 (m 4H),
1.77-1.88 (m 3H), 302.06 (m ;)2 pLet, J=6.8 Hz, 1H), 3.54 (

1H), 4.48 (d JE63)% @ 1H), 8(%) 1 (1 Qﬁﬁ)@éﬂ)J 9.01P8.2(4H), 7. 39 (d,
J=9.0 Hz,

enant i oner of N- [ %i% %ﬁ)) 2 (4-br 8%ﬁ@noxy%%péﬁ)e§ﬁ)] pr opaﬁégé(:s)sul f onam de

was prepared uspp | ar che Cgf)s gyped abgy this Ste
7, bgt grrpl oyi ng(?)l@ Eﬁg 2-(4- lﬁ;?% %heno%?cy ﬁgQanol ag gt ZII’:})tI ng P
materl al instead(#f Cg] R 2R) - 2- § 430( p)rmph@gg)cmpygfm)exanohgom) 5 absol ute

stereochem stry of t he enantioner of N-R 2R)-2-(4-
br onophenoxy) cyﬁl(@}a@(@)l ] pr opané-378¢dil f on&NBPE(ARE(EYt abl | $BéD(4) a X-ray

tall h St ep8. th fN-{(1S, 2R -[ (2 - 1-4-
;[yzxi] c;c/)glrgﬁei T)p(s&ﬁangnz gﬁh?ﬁ@é@ﬁ{ ((:Ie Cﬁ;l‘ﬁé&{'ﬁgﬁ)ecggggaaa Q\gs pr epar ed

di toth t f t
fhat. N R1S, 27) - PICTHonbphensRIrEEl ol Wﬁ . 2- sul PR G was- used
I f
IN%SE Zg)e ?1 (4- bré)n)DpF]gnoxy)tetpgr%%rofurc% Pp?r oggne 21ga]of(onam de, and

t he m crowave |(;91)dq;@to)on was ¢J83(&d out;(aﬂ)q;(lﬂ))CB (2@&551@@4 es. The
crude 15 reaction mxture was then filtered through lite(r) and rinsed
wi th net hanol . ¢hYvE(119f sol vér&73|(71) vact(id9}36(ﬂ/0)eléld2@) br oM9&¢4) d, which
was di ssolved in et)?\%rlr(%acet ate m.) and washed with water (2 x 75 nmL).

Threrbaqugous Ia_y@K%O Okxt r act 4\(\)7’)th etq{ﬂ/@) GtEDLE2 75 A29.1(@hd t2|e Ny
Corutron (72 SO B R PR P g o e

concentrated in uQ.141he resuldai coI S pu by
NY ;%?14} ggﬂég%y @rh 1®'$ M?E | u 24 zﬁz met hanol in

preparative thin hr omat on SI a ge ant :

di chl or onet haneB(14H-Q(1®yi de t he 4i5(4)e com:(cbey;S(’a@ Q@(\g)i te1Po@B) Yield: 72
mg, 0.18 nmmol, 34% LCM5 m'z 399 (Mrl1l). 1H NMR (400 MHz, CDCI3) 6 1.37 (d,

J=7.2 Hz, 3H), $(BY-Q5)J=7.0 2317kf), 3HQ(16)-3(14):-883)m 46§.4(4) 79-1.94 (m

%’ STl 15@@@(3?%(36“6 g84& S0 ab a0 "o kel 325 76,

1.4 Hz, 1H) 7. 521';)”@3(1% The%ﬁl%gi(go)éjl ga (H—% S\%“%) Cgﬁfhgq'ﬁigtol( (7:or7rp03ng
was >150 tines C flql;gover t hag3208) |tsd§Q5§a3@m)L@ﬂar) Whpg(yRs prepared

in the sanme way enant i omer ‘of

N[ (1S, 2R) - 2- ( 4- @(@p@m@@y) cy¢09i¢Xy | ] piINgpayIS( )T 1i7pnani 06.4(2) 71-
Exanpl es 8-54 Method A Aryl coupling, exenplified by synthesis of
trans- N-{4-f (2" O(1)-C(2)-C(3) 107.8(4) C(19)-C(17)-C(18)  111.7(6)

Crans? R Fas 4. BOMIEERNGIT « ot f ahpidor or GBI TR GRS oah 2% ¢
O(6)-C(3)-C(4)  105.5(3)  C(18)-C(17)-S(14)  108.5(5)
C(2)-C(3)-C(4)  102.3(4)

Symmetry transformations used to generate equivalent atoms



5sul fonam de (91.1 ng, 0.250 mmol ), (2-ethoxyphenyl)boronic acid (49.8 ny,
0.300 mml ), [1, 1 -bis(di phenyl phosphi no)ferrocene]dichl oropal | adi un(11)
(95% 38.%O0rmg10/B30P30 mMmol ), and sodi um carbonate (63. 6 rGT/IB206Q0528201 ) wer e
conbined in dioxane (3.2 nL) and water (0.8 nL) and subjected to m crowave
irradiation for 20 mnutes at 150 C. The reaction was then filtered 10
through Celite(r) and partitioned betweenm water (10 nlL) and diethyl ether
(10 nmL). The aqueous |ayer was extracted with additional diethyl ether (2 X
10 m.), and the organi c layers were conbined, dried over sodiumsulfate,

filtered, c nt r at ac and purified b 'bli g chro raphy
(& adi ont :  sipRe 4 SsiispRobeatBpiata Rt amBRig (R xaf Py aiehanserpat
conpound 15étﬁsaa9é+ﬁbnt\/fa%kd} @Jpoﬂehfetafkéaqﬁé%ﬁn 1%?6[ WOa*20) g41...mméh K% See
Table 1 for characterization data. Method B Coupling of bronparonmatic and
boroni ¢ aci d'rkédilat ed by tetrakis(triphenyl phosphine)palladiun{0) 20A
Suzuki coupling was carried via a nethod simlar to that reported by K
Kawaguchi et—at——,Jourmalof Oganic Chemstry 2007, 72, 5119-5128 and
correspordi ng suppobhi ng i nter mati otdassMet hodJ€ Coupbing of &hkne to
bronoaromatic, nediated by 25tris(di benzylideneacetone)di pall adi un(0)

An am nati on—FeaeH—eﬂ—was—c—aFH—ed—eﬁt—as—deseH—bed—bﬁ%H&aﬁg—e{ al .

Journal of tohe)AresgEan Chqm(z)al S(gzl(g)y 209@(2)125 36653- 665«&)(2L 72- I\/Et hod
D Ester hydrolysis is of the al kyI ester to the
cor respondi g(2dar b®&4d)i c aéi463)was c’%lﬂ(i?’) ed odBlnder 19{&Andar d-8ahdi ti ons,

for instanc th ous m 5 xi de. t hod 2y Prepal on of
ci s- I\l-{4-f(j,C-cs§l)Jbst|§ ed) p%g'géo?xyl tg‘?ﬂiﬁydrof n- 3- }propa‘:’gé sul f onam des
Thle {oor ol ]9 Ca(@h)d (93(12)2mgl bgw)sh welme;itl nthcﬁ(a) ¥I al 2@l lt]reaigeﬁ) Wi t2h a 10
solution o CI ro enox etra uran-3- rgpane- 2-
sul f onam de %@ 0. 055%&) ré%é asse%g@t hanol13?%9y8 ﬁL%F )Next a
sol ution of ?@I um4§ bonat4g(2( 26. 5 2)0 25 4 m |n1 ter (9o )m_) was

ed twic th

added, and t react n vi al S pur vacuum the refilled
with nitroger(7)Tet 8ad)s(tr 4gdnyl priagBhi ne) g42) adi urﬂ(@) (2.908), 0.0025
nmmol) in 15 ass ol ue 0 1 s th added d the action was
heated to 8 ffL%(zhoursg'(jr rT4%2}N:actlﬁ2)was t?‘@gt ed Wl7ll’(£) an aqueous
sol uti onsof @@gl um;@oggr oxi ¢g(3) 1N Raeyl) amopthyl _gegtate (op nl) and

the reaction vial was shaken and extracted three times wth ethyl acetate.
The conbi necﬁ(dl%anﬁl(a)ayer STre pa¥ddl thr$(d) sol i d@hase extIaction

'n vacuo. TRE dsi 6@ was FoCol ved 9@ ai met sul 180 de (IR and

purified by (p(ﬂepar agqaye HPI5@(:{)CoI urgy(2)XBr i dg¢2)C18, @(I m 19 (2P0 mMm

Sol vent A roxide in wate v/v); Solvent B_ 0.1% anmoni um
hydr oxi de i rN(éé”ét oﬁ?@r)l I e @\7)(3/)) usi4/d2hn ap&&%)prl at e2@) adi ent’2) 25Met hod F
20 S(14) 48(1)  46(1)  38(1) 9(1) 8(1) 0(1)
O(15) 57(2)  88(3)  53(2)  19(2)  -1(2)  23(2)
O(16) 69(2)  92(3)  522)  102)  15Q2)  -34(2)
C(7) 72(3)  68(4)  40(2)  -2(3)  123)  -2(3)
C(18) 116(5) 108(6)  48(3)  -7(4)  17(3)  -9(5)
25 C(19) 106(6) 93(5)  76(4)  -10(4)  7(4) 36(4)

Br(20) 100(1)  84(1) 56(1) 25(1)  -10(1) 3(1)

Table 5. Hydrogen coordinates (x 10%) and isotropic displacement
parameters (A?x 10°).
30



Preparation of N-f(1 S, 2R)-2-(N ,N -disubstituted-4- am

i nophenoxy) cycl ohexyl | propane-2-sul fonam i des The am ne (0.35 mol)
was wei ghwo 20miisom2vial . In a dry box was added degasse®CZARBIOGI282- but anol
(0.4 nL), a spatula tip of

30di cycl ohexyl (2',4',6'-triisopropyl bi phenyl-2-yl)phosphi ne (XPhos, 0.7 nyg,
0.0015 mmol ), a spatula tip of tris(dibenzylideneacetone)di pall adi un{0)
(0.14 -73- ng, 0.00025 mmol ) and one pot assi um hydroxi de pellet. The
reaction was then fl ooded with nitrogen, evacuated using a vacuum and
refilled with nitrogen. After the m xture was shaken at roomtenperature
for 15 mnutes, it was treated wth a solution of N[(1S,2R)-2-(4- 5

br onophenoxy) cycl ohexyl ] pr opane- 2-sul fonam de (26.3 ng, 0.7 mol) in
degassed 2-net hyl -2-butanol (0.4 nL) and shaken at 100 C for, 618 hours. The
reaction was then treated with %ater (1.5Ym) and eftracted YWefh et hyl
acetate (3 x 2.5 nL). The organic | ayers were conbi ned, passed thru a solid
phase extr action cartridge |oaded with sodiumsulfate, and concentrated in
10 vacuo.” {Note: to renobve any tert-butoxycarbonyl protecting groups
present after the cbl(Ph) ng, 13347 xt ure-o408: 1 tri74Ubroaceti c80

aci d/ di chl or onet han 5 s added the a priate rgactions, and
then they were shakgr(élgi r:)%%rﬁ%nperat Gqsé:é)for 2 ﬁg{é’)s and coritentrated in
vacuo.} The residuepygg) di ssgpyed in dipgg hyl sugimxide (1 ngg, and
purified by preparative HPLC 15 (Columm: XBridge 018, 5 pm 19 x 50 mm

Sol vent A: 0. 1% tri H(4®) oact49@9 aci d -ttt er (V07 Sol vent8®B: 0. 1%

trifluorqacetic acig,ip, ace igdrile ( usi ng approprigte gradient).
TABLE 1 1%Ex # StrucF'&$'§) thliﬁﬁjbé | UPAC'%# 1H N 200 MHz, 1 3), 13C NWVR
(100 Mz, CDCI3) (upi(sBp ot hergd se inddegged): ofprgved peakgy 6 (ppm;

Mass spectrum observed ion mz; additional data 8 40 (+0Si o]

H(8A) 8225 2452 6477 80
H(9A) 6268 -1504 4900 80
H(11A) 10730 1387 5450 80

15 H(12A) 12656 462 7058 80
H(13A) 10543 -2290 9454 80
H(17A) 13237 -832 11873 80
H(18A) 11746 -902 13423 80
H(18B) 13173 -2126 13328 80

20 H(18C) 10462 -2166 13025 80
H(19A) 9846 254 11792 80
H(19B) 8408 -949 11342 80
H(19C) 9924 -270 10659 80

25 Step 7. Synthesis of N-[(3S,4S)-4-(biphenyl-4-yloxy)tetrahydrofuran-3-

yllpropane-2-sulfonamide.

To a microwave vial was added N-[(3S,4S)-4-(4-
bromophenoxy)tetrahydrofuran-3-yljpropane-2-sulfonamide (124 mg, 0.340
mmol), phenylboronic acid (63.5 mg, 0.521 mmol), dicyclohexyl(2',4',6'-

30 triisopropylbiphenyl-2-yl)phosphine  (XPhos, 16.2 mg, 0.034 mmol),
palladium(ll) acetate (5.2 mg, 0.023 mmol) and potassium fluoride (99.6 mg,
1.71 mmol). The vial was capped, and purged three times with



[----..... - 0 NH 1 o=s=0 Xsulfonam de A trans-N-{4- [(2' -ethoxy biphenyl-4-
yl )oxy] tetrahydro furan-3- yl|propane- 2- 1HNMR61.39(m 9H), 3.22 (septet,
J=6.8 Hz,woMp10/B3088 (m 1H), 3.98 (dd, J=10.4, 1.9 Hz, PHr/IB210B5287y, J=6.9
Hz, 2H), 4.14 (m 2H), 4.29 (dd, J=10.4, 4.8 Hz, 1H), 4.93 (m 1H), 5.02
(br d, J=8.5 Hz, 1H), 6.96- 7.03 (m 2H),, 7.01 (d, J=8.9 Hz, 2H), 7.26-7.33
(m 2H), 7.53 (d, J=8.9 Hz, 2H). LCM5 M 406. 1 (Mt1). WO

2010/ 150192PCT/ 1B2010/ 052827 -74- 401 or--"'so | o=s=0 /c Il NHS B
cis-N-{4-[(4'- cyano bi phenyl-4- yl)oxy]tetra hydrofuran- 3- 2- yll propane-

(septor. Jogrgoggtvagyims 437 mixUie o7 guatisd pietiaoiialos (43 MLHgs, 1.7
Hz, added and the reaction was subjected to microwave irradiation at 130°C for
30 minutes. The solvent was removed in vacuo and the residue was
partitioned between ethyl acetate and saturated aqueous sodium chloride
5 solution. The aqueous layer was extracted twice with ethyl acetate, and the
organic layers were combined, dried over sodium sulfate, filtered, and
concentrated in vacuo. The residue was purified by silica gel chromatography
(Gradient: 10% to 25% ethyl acetate in heptane), to afford the title compound
as a solid. Yield: 90 mg, 0.25 mmol, 73%. 'H NMR (400 MHz, CDCls) & 1.37
10  (d, J=6.8 Hz, 3H), 1.40 (d, J=6.8 Hz, 3H), 3.17 (septet, J=6.8 Hz, 1H), 3.76
(dd, J=8.6, 8.6 Hz, 1H), 4.01 (dd, J=10.6, 1.6 Hz, 1H), 4.16-4.30 (m, 3H), 4.84
(m, 1H), 5.09 (d, J=9.4 Hz, 1H), 6.97 (d, J=8.7 Hz, 2H), 7.34 (t, J=7.4 Hz,
1H), 7.44 (dd, J=7.6, 7.6 Hz, 2H), 7.55 (m, 4H). *C NMR (100 MHz, CDCl;) &
16.48, 16.55, 54.27, 55.35, 70.29, 71.96, 75.87, 115.85, 126.65, 126.88,
15  128.34, 128.68, 135.11, 140.25, 155.93.

Example 3
N-{(3S.4S5)-4-[(2'-cyanobiphenyl-4-y)oxy]tetrahydrofuran-3-ylipropane-2-

sulfonamide

/l;l Q )\

O O o, HN"0
8

20 The title compound was prepared according to the general procedure
for the synthesis of Example 2, except that (2-cyanophenyl)boronic acid was
used in place of phenylboronic acid, affording product as a solid. Yield: 675.3
mg, 1.75 mmol, 85%. LCMS m/z 387.0 (M+1). 'H NMR (500 MHz, CDCls) &
1.36 (d, J=6.8 Hz, 3H), 1.39 (d, J=6.8 Hz, 3H), 3.19 (septet, J=6.8 Hz, 1H),

25 3.77 (dd, J=8.8, 8.8 Hz, 1H), 3.98 (dd, J=10.6, 1.6 Hz, 1H), 4.16 (dd, J=7.9,
7.9 Hz, 1H), 4.21 (dd, J=10.6, 4.3 Hz, 1H) 4.30 (m, 1H), 4.82 (m, 1H), 5.53 (d,
J=9.6 Hz, 1H), 7.03 (d, J=8.8 Hz, 2H), 7.43 (ddd, J=7.7, 7.7, 1.1 Hz, 1H),
7.48 (br d, J=7.9 Hz, 1H), 7.51 (d, J=8.8 Hz, 2H), 7.63 (ddd, J=7.7, 7.7, 1.4



1H), 4.14-4.30 (m 3H), 4.86 (m 1H), 5.00 (d, J=9.6 Hz, 1H), 6.99 (d,
J=8.8 Hz, 2H), 7.54 (d, J=8.9 Hz, 2H), 7.62 (d, half of AB quartet, J=8.6
Hz, 2H), woefiodpiskal f of AB quartet, J=8.7 Hz, 2H). 13ECH¥BR060/052827

16. 53, 54. 33, 55.42,70. 12, 71. 95, 75.94,110.33,116.08, 118. 90,

127.12,128. 58, 132. 52, 132. 83, 144.63, 156,99. 10 (+1-)I. /-ss0 Ol 0=S=0 )\
NH N B cis-N-[4-(4- pyr|d|n 3- vl phenoxe) tetrahydro furan-3- yl]propane2-
sul fonam de 1H NVR 6 1.35 (d, J=6.8 Hz, 3H) 1.37 (d, J=6.8 Hz, 3H), 3.15
(septet, J=6.8 Hz, 1H), 3.74 (dd, J=8. 8 8.8 Hz, 1H), 3.99 (dd J=10.7, 1.7

32,8 1o, ‘i Hod enioreld, S5, Wza THD, 2R 5T Back 80 (¢
81 (490, Jeod, sed, ok Gatba bt 6B E4pIpIER. B15 306 e el oy 877 (o

116. 14, 123. 529128 . 120, .86 1131326,132.88, 1BH355144432, 7876146 96, 156. 63. 11
(+/-)1101 or--"so o0=s=0 NH
Example 4

5 N-{(3S,45)-4-[4-(5-cyano-2-thienyl)phenoxyltetrahydrofuran-3-ylipropane-2-

O\\)\

NS s o HN"Xg

W,

sulfonamide

O

The title compound was prepared according to the general procedure
for the synthesis of Example 2, except that (5-cyano-2-thienyl)boronic acid
10  was used in place of phenylboronic acid, affording product as a solid. Yield:
365 mg, 0.93 mmol, 58%. LCMS m/z 393.5 (M+1). 'H NMR (500 MHz,
CDCI3) 6 1.39 (d, J=6.8 Hz, 3H), 1.41 (d, J=6.8 Hz, 3H), 3.21 (septet, J=6.8
Hz, 1H), 3.77 (dd, J=8.8, 8.8 Hz, 1H), 3.99 (dd, J=10.7, 1.6 Hz, 1H), 4.18 (dd,
J=7.8, 7.8 Hz, 1H), 4.23 (dd, J=10.7, 4.3 Hz, 1H), 4.30 (m, 1H), 4.88 (m, 1H),
15  5.31 (d, J=9.8 Hz, 1H), 6.97 (d, J=8.9 Hz, 2H), 7.19 (d, J=3.9 Hz, 1H), 7.53 (d,
J=8.8 Hz, 2H), 7.58 (d, J=3.9 Hz, 1H). C NMR (125 MHz, CDCl;) & 16.35,
54.07, 55.26, 69.84, 71.73, 75.84, 107.00, 114.23, 116.02, 122.36, 125.87,

127.67, 138.35, 151.01, 157.40.

Example 5
20 N-{(1S,2R)-2-[(2'-cyanobiphenyl-4-y)oxy]cyclopentyllpropane-2-sulfonamide

N
) Q /k

OO
Step 1. Synthesis of frans-2-(4-bromophenoxy)cyclopentanol.
6-Oxabicyclo[3.1.0]lhexane (2.04 mL, 23.5 mmol), 4-bromophenol

(4.49 g, 26.0 mmol), cesium carbonate (99%, 8.93 g, 27.1 mmol) and
25  benzyltriethylammonium chloride (99%, 1.09 g, 4.74 mmol) were suspended




| X B cis-N{4[4- (2-thienyl) phenoxy] tetrahydro furan-3- yllpropane- 2-
sul fonam de 1H NMR 6 1.36 (d, J=6.8 Hz, 3H), 1.39 (d, J=6.8 Hz, 3H), 3.16
(septet, WweanB/isa1921H), 3.73 (dd, J=8.5, 9 Hz, 1H), 3.98cCfdsE0106826, 1.8
Hz, 1H), 4.14-4.28(m 3H),4.82(m 1H), 4.90(d, J=9.5Hz, 1H), 6. 89(d, J=8.9 Hz,
2H), 7.07 (dd, J=5.1, 3.6 Hz, 1H), 7.22(dd,J=3.6, 1. 2Hz,
1H), 7. 25(dd, J=5. 1, 1. 1Hz, 1H), 7.55 (d, J=¥. 9 Hz, 2H).13C NMR
observedpeaks: 616. 57, 16. 61, 54. 39, 55. 42, 70. 35, 71. 99, 75. 97,
115.97,122. 51, 124. 30, 127. 43, 127.98, 143.61, 155.90. WO
2010/ 150192RCTI A 82000160 282) ani® hested” &t e for 18 Hodrd!  Addiidnal %5570 B
oxabicyclo[3.1.0]hexane (0.50 mL, 5.8 mmol) was added, and heating was
continued for 66 hours. Again, 6-oxabicyclo[3.1.0]hexane (0.50 mL, 5.8
mmol) was added, and the reaction mixture was heated at reflux for an
5 additional 18 hours. The reaction was then cooled to room temperature,
concentrated in vacuo and partitioned between saturated aqueous sodium
bicarbonate solution and ethyl acetate. The organic layer was washed with
saturated aqueous sodium chloride solution, dried over calcium sulfate,
filtered and concentrated under reduced pressure to afford a golden oil, which
10  was purified via chromatography on silica gel (Gradient: 0% to 20% ethyl
acetate in heptane) to provide product as an oil. Yield: 3.21 g, 12.5 mmol,
48%. GCMS m/z 256, 258 (M*). "H NMR (400 MHz, CDCls) & 1.64 (d, J=3.7
Hz, 1H), 1.60-1.68 (m, 1H), 1.70-1.88 (m, 3H), 2.07 (m, 1H), 2.17 (m, 1H),
4.30 (m, 1H), 4.48 (m, 1H), 6.80 (d, J=9.0 Hz, 2H), 7.37 (d, J=9.0 Hz, 2H).
15 Step 2. Synthesis of trans-2-(4-bromophenoxy)cyclopentyl
methanesulfonate.

The title compound of Step 2 was prepared according to the general
procedure for the synthesis of frans-4-(4-bromophenoxy)tetrahydrofuran-3-yl
methanesulfonate in Example 2, except that trans-2-(4-

20 bromophenoxy)cyclopentanol was used in place of trans-4-(4-
bromophenoxy)tetrahydrofuran-3-ol, and the reaction mixture was quenched
by addition of saturated aqueous ammonium chloride solution. The organic
layer was then washed with saturated aqueous ammonium chloride solution,
washed with saturated agueous sodium chloride solution, dried over sodium

25 sulfate, filtered and concentrated in vacuo to provide product as a brown oil.
Yield: 3.86 g, 11.5 mmol, 98%. 'H NMR (400 MHz, CDCl3) & 1.79-2.00 (m,
4H), 2.14-2.26 (m, 2H), 3.03 (s, 3H), 4.78 (m, 1H), 5.07 (m, 1H), 6.82 (d,
J=9.0 Hz, 2H), 7.39 (d, J=9.1 Hz, 2H).

Step 3. Synthesis of cis-2-azidocyclopentyl 4-bromophenyl ether.

30 To a solution of trans-2-(4-bromophenoxy)cyclopentyl

methanesulfonate (3.52 g, 10.5 mmol) in dimethylformamide (22 mL) was



2 X380.9 cis-N-{4[4- (6-fluoro pyridin-3-yl) phenoxy] tetrahydro furan-3-
yl | propane 2-- sulfonamde 1H NWR 6 1.35 (d, J=6.8 Hz, 3H), 1.37 (d, J=6.7
Hz, 3H), wo6iosepret, J=6.8 Hz, 1H), 3.73 (dd, J=9.0, &Ce/1BI10/034827 3. 98
(dd, J=10.7, 1.7 Hz, 1H), 4.15 (dd, J=8, 8 Hz, 1H), 4.19 (dd, J=10.7, 4.3
Hz, 1H), 4.25 (m 1H), 4.85 (m 1H), 516%(d J=9.6 Hz, 1H), 6.97 (d, J=8.8

Hz, 2H), 6.97 (m 1H), 7.45 (d, J=8.8 Hz, 790(ddd J=8.5, 7.7, 2.7
Hz, 1H), 8.32 (br d, J=2.6 Hz, 1H). LCIVB'[I‘I/Z(I\/H‘l) 13 NI (+1-)is ,o0
of----." NH I o=s=0 Ex 2 X8.31 cis-N-{4-[4- (6-nethoxy pyridin-3-

{1 Pheneo PR G M TR, B BB Rl £
(dd, J=8.9, ﬁ)déc"'?or 18")h0l§396T(1é re%'d}lon3w8§ &dﬂﬂ'ed t08ro|32m 1t|e_|)mperature and

assuned, parti al | yobscuredby nethyl group, :
partitioned between ethyl acetate and 1N aqueous lithium chloride solution.

The aqueous layer was extracted with ethyl acetate, and the combined
5 organic layers were washed with saturated aqueous sodium chloride solution,
dried over calcium sulfate, filtered and concentrated in vacuo to provide
product as a brown oil, which was used in the next step without additional
purification. Yield: 2.59 g, 9.18 mmol, 87%. 'H NMR (400 MHz, CDCls) &
1.65-1.73 (m, 1H), 1.89-2.05 (m, 5H), 3.74 (m, 1H), 4.66 (m, 1H), 6.83 (d,
10  J=9.0 Hz, 2H), 7.39 (d, J=9.0 Hz, 2H).
Step 4. Synthesis of cis-2-(4-bromophenoxy)cyclopentanamine.
A solution of cis-2-azidocyclopentyl 4-bromophenyl ether from the
previous step (2.59 g, 9.18 mmol) in tetrahydrofuran (63 mL) and water (5.0
mL) was treated with polymer-supported triphenylphosphine (3 mmol/g, 7.15
15 g, 21.5 mmol). The reaction was stirred for 18 hours, then filtered through
Celite®. The filter pad was rinsed with tetrahydrofuran, then with a mixture of
methylene chloride and methanol, and the combined filtrates were
concentrated in vacuo, and azeotroped with ethanol. The residue was
purified by chromatography on silica gel (Gradient: 0% to 10% methanol in
20 ethyl acetate) to afford product as a light brown oil. Yield: 1.43 g, 5.58 mmol,
61%. MS (APCI) m/z 257.9 (M+1). 'H NMR (400 MHz, CDCls) & 1.47 (br s,
2H), 1.56-1.68 (m, 2H), 1.78-1.88 (m, 2H), 1.91-1.99 (m, 2H), 3.35 (ddd,
J=8.6, 7.0, 4.7 Hz, 1H), 4.42 (m, 1H), 6.80 (d, J=9.0 Hz, 2H), 7.37 (d, J=9.0
Hz, 2H).
25 Step 5. Synthesis of cis-N-[2-(4-bromophenoxy)cyclopentyl]propane-2-
sulfonamide.
To a slurry of cis-2-(4-bromophenoxy)cyclopentanamine (1.43 g, 5.58
mmol) in  methylene chloride (385 mL) was added 1,8-
diazabicyclo[5.4.0]lundec-7-ene  (1.40 mL, 9.36 mmol), then 4-
30 (dimethylamino)pyridine (915 mg, 7.49 mmol). The reaction mixture was

cooled to 0 °C and propane-2-sulfonyl chloride (0.937 mL, 8.38 mmol) was



4.14dd (" J=8 8 Hz, 1H), 4.18 (dd, J=10.7, 4.2 Hz, 1H), 4.24 (m 1H),

4.82 (m 1H), 5.03 (d, J=9.5 Hz, 1H), 6.79 (dd, J=8.6, 0.7 Hz, 1H), 6.94
(d, J=8. swbzp102t%1927. 44 (d, J=8.8 Hz, 2H), 7.72 (dd, J=8CE®/IBRA1G034327 1H),

(dd, J=2.6, 0.7 Hz, 1H).LCMS tri/z 393.4 (Mtl). 14 (+/-)lel f ---"0 0 NH I
0=s=0 )\ Ex 2 cis-N-{4[4- (3-furyl) pheng(}oxy] tetraydro furan-3-

| | propane2- sul fonamide 1H NVR 6 1.35 (d, J=6.7 Hz, 3H), 1.38 (d, J=6.8
Hz, 3H), 3.15 (septet, J=6.8 Hz, 1H), 3.72 (dd, J=8.7, 8.7 Hz, 1H), 3.97

(dd, J=10.7, 1.8 Hz, 1H),4.13-4.19(m 2H),4.23(m 1H), 4.80 (m 1H) A 4.98
d, J=9.3 Hz 6. 65(dd, J=1.9, 0. 9Hz, 1 6.89 (d. J=8.8 Hz, 2H). 7.42
Ed, J=8.8 Hzafddgwb ,d6r9P' S?-dd,-}ﬁe:lw),‘tuﬁé Al ,t*ﬁfb,a'ﬁf’."‘@ﬁ](ted,waﬂ_ﬁl.t@,mr@?@ Hz,
1H) . LOVB tribhdedtdrd ahdtsti) for MOh8KE0/ RO IENER W2 B HR0RAZ AN dQueckz N

hydrochloric acid, and the organic layer was washed with saturated aqueous
sodium chloride solution, dried over calcium sulfate, filtered and concentrated
5 in vacuo. The resulting residue was purified by silica gel chromatography
(Gradient: 0% to 15% ethyl acetate in heptane) to provide product as a
colorless gum. Yield: 1.586 g, 4.38 mmol, 78%.
Step 6. Isolation of N-[(1S,2R)-2-(4-bromophenoxy)cyclopentyl]-
propane-2-sulfonamide.

10 Separation of the enantiomers  comprising cis-N-[2-(4-
bromophenoxy)cyclopentyl]propane-2-sulfonamide (1.586 g, 4.38 mmol) was
carried out by chiral chromatography. Column: Chiralpak® AD-H, 2.1 x 25
cm, 5 um; Mobile phase: 75:25 carbon dioxide: methanol; Flow rate: 65
g/min. The first-eluting compound was enantiomer N-[(1R,2S)-2-(4-

15  bromophenoxy)cyclopentyl]propane-2-sulfonamide (767 mg, 2.12 mmol, 48%)
and the second-eluting peak provided desired product N-[(1S,2R)-2-(4-
bromophenoxy)cyclopentyl]propane-2-sulfonamide upon removal of solvent in
vacuo. Yield: 758 mg, 2.09 mmol, 48%. The absolute stereochemistry of
these enantiomers was assigned by analogy to their higher homologues (see

20 Example 7). The title compound, synthesized in the following step, proved
significantly more potent than its enantiomer (prepared in the same way from
N-[(1R,2S)-2-(4-bromophenoxy)cyclopentyl]propane-2-sulfonamide. On this
basis, the (1S5,2R) configuration was assigned to N-[(1S,2R)-2-(4-
bromophenoxy)cyclopentyl]propane-2-sulfonamide. MS (APCIl) m/z 364.2

25  (M+1). '"H NMR (500 MHz, CDCl3) 6 1.35 (d, J=6.8 Hz, 3H), 1.38 (d, J=6.8 Hz,
3H), 1.64 (m, 1H), 1.79-1.98 (m, 4H), 2.12 (m, 1H), 3.13 (septet, J=6.8 Hz,
1H), 3.86 (m, 1H), 4.59 (m, 1H), 4.63 (d, J=9.5 Hz, 1H), 6.78 (d, J=9.0 Hz,
2H), 739 (d, J=9.1 Hz, 2H). Data for N-[(1R,2S)-2-(4-
bromophenoxy)cyclopentyl]propane-2-sulfonamide: MS (APCI) m/z 362.2,

30 364.2 (M+1). '"H NMR (500 MHz, CDCl3) & 1.35 (d, J=6.8 Hz, 3H), 1.38 (d,
J=6.8 Hz, 3H), 1.58-1.68 (m, 1H), 1.78-1.97 (m, 4H), 2.12 (m, 1H), 3.13



+/-)lel so /----" O NHI 0=s=0 Ex 2 cis-N-{4[4- (2-fluoro pyridin-3-

| ) phenoxy] tetrahydrofu ran-3- yllpropane- 2- sulfonam de 1H NVR 6 1.35
d, J=6. Swb201031%1921. 37 (d, J=6.8 Hz, 3H), 3.15 (septet pCTAB2080/B528271H),
.73 (dd, J=8.7, 8.7 Hz, 1H), 3.98 (dd, J=10.7, 1.5 Hz, 1H), 4.15 (dd,
J=7.8, 7.8 Hz, 1H), 4.20 (dd, J=10.8, 4.2 Hz, 1H), 4.25 (m 1H), 4.85 (m
1H, 5.04 (m 1H), 6.96 (d, J=8.6 Hz, 2H), 7.26 (m 1H), 7.51 (br d, J=8.8
Hz, 2H), 7.83 (m 1H), 8.16 (br d, J=4.8 Hz, 1H). 13C NWR 6 16.53, 16. 56,
54.36, 55.42, 70.21, 71.98, 75.89, 115 74, 121.82 (d, J=4 Hz), 123.05 (d,

70 ) 308 e ATl 38 AR B 6P 0SB S

Ex 2 N-{ (3S,6+78 {d A4 2 HL Y807 38 (of 89 0HBiAenyl -4- yl)oxy]tetra
hydr of ur an-

(
y
(
3

Step 7. Synthesis of compound N-{(1S,2R)-2-[(2'-cyanobiphenyl-4-
yl)oxy]cyclopentyl}propane-2-sulfonamide.

5 The title compound of Step 7 was prepared according to the general
procedure for the synthesis of Example 2, except that N-[(1S,2R)-2-(4-
bromophenoxy)cyclopentyl]propane-2-sulfonamide was used instead of N-
[(3S,4S)-4-(4-bromophenoxy)tetrahydrofuran-3-yl]propane-2-sulfonamide, and
(2-cyanophenyl)boronic acid was added in place of phenylboronic acid. After

10 the reaction mixture was concentrated in vacuo, it was directly purified by
silica gel chromatography in this case (Eluant: 25% ethyl acetate in heptane),
to afford the product as a sticky white foam. Trituration with hexanes gave
product as a white powder. Yield: 53 mg, 0.14 mmol, 82%. MS (APCI) m/z
382.9 (M-1). "H NMR (400 MHz, CDCls) & 1.36 (d, J=6.7 Hz, 3H), 1.40 (d,

15  J=6.8 Hz, 3H), 1.66 (m, 1H), 1.82-2.03 (m, 4H), 2.15 (m, 1H), 3.15 (septet,
J=6.8 Hz, 1H), 3.90 (m, 1H), 4.70 (m, 2H), 7.01 (d, J=8.8 Hz, 2H), 7.42 (ddd,
J=7.6,7.6,1.2 Hz, 1H), 7.50 (m, 1H), 7.52 (d, J=8.8 Hz, 2H), 7.64 (ddd, J=7.7,
7.7,1.4 Hz, 1H), 7.76 (m, 1H).

Example 6
20 N-{(1S.2R)-2-[4-(5-cyano-2-thienyl)phenoxylcyclopentyllpropane-2-
sulfonamide
O\\)\
Ns__s 0 HN" g

To a microwave vial was added N-[(1S,2R)-2-(4-
bromophenoxy)cyclopentyl]propane-2-sulfonamide (150.0 mg, 0.414 mmol),

25  (5-cyano-2-thienyl)boronic acid (95.0 mg, 0.621 mmol), dicyclohexyl(2',4',6'-
triisopropylbiphenyl-2-yl)phosphine (20.2 mg, 0.0410 mmol), palladium(Il)
acetate (7.4 mg, 0.033 mmol) and potassium fluoride (120 mg, 2.07 mmol).

Dimethoxyethane (1.5 mL) was added and the reaction mixture was purged



- yll propane- 2- sulfonamde 1H NVMR 6 1.38 (d, J=6.8 Hz, 3H), 1.41 (d,
.8 Hz, 3H), 3.20 (septet, J=6.8 Hz, 1H), 3.77 (dd, J=8.8, 8.8 Hz, 1H),
0 (dd,wo0=2001/180192. 6 Hz, 1H), 4.17 (dd, J=7.9, 7.9 Hz, pCHIB20d0/228%1d,
0.7, 4.2 Hz, 1H, 4.30 (m 1H, 4.82 (m 1H, 5.51 (d, J=9.4 Hz, 1H)),
3 (d, J=8.8 Hz, 2H), 7.39 (m 1H), 7.46-7.51 (m 4H). LCMS tniz 404.9
(I\/H) HPLC:. Chiral pak AD-H colum; 75:25 CO2: propanol; second-el uting
enantionmer. 17 lel 401 7--- , 0 O \---NNH I 0=s=0 A Ex 2 N-{(3S,4S)-
4-[(4'-fluoro biphenyl-4- yl)oxy]tetra hydrofuran- 3- yllpropane- 2-

sul f onam de

(septet, ellzlgReﬁU'th Q't"%DEe(‘ZJ}/@CUH“B ?he 9%1 Wfig!) biefgégé%m'ﬁro"‘ﬁé”fg' é6

Hz, 1H), 4 lﬁaﬁ%‘hoﬁ@t 12@) 2l35fc§r”2 héh% tHe@%o(v@ht Wé)s reﬁwol/éd(/mval:ﬁb arﬁi e (d,
J=8.7 Hz, 2H), LCVS tniz

379.9 (M+1) FBIS’IId(le(WﬁS‘ aattt@b@ed lbetmmth%azeta@andtmﬂrated e@@mus g0ditinng

enanti oner. chloride solution. The aqueous layer was extracted with ethyl acetate, and

5 the organic layers were combined, dried over calcium sulfate, filtered, and
concentrated in vacuo. The residue was purified by preparative thin layer
chromatography on silica gel (Eluant: 40% ethyl acetate in heptane), to afford
the title compound as a yellow oil which subsequently solidified. Yield: 104
mg, 0.266 mmol, 64%. LCMS m/z 391.0 (M+1). "H NMR (500 MHz, CDCl3) &

10 1.36 (d, J=6.8 Hz, 3H), 1.39 (d, J=6.8 Hz, 3H), 1.66 (m, 1H), 1.81-1.94 (m,
3H), 1.99 (m, 1H), 2.14 (m, 1H), 3.15 (septet, J=6.8 Hz, 1H), 3.89 (m, 1H),
4.64 (d, J=9.5 Hz, 1H), 4.69 (m, 1H), 6.95 (d, J=8.7 Hz, 2H), 7.18 (d, J=4.0
Hz, 1H), 7.54 (d, J=8.7 Hz, 2H), 7.57 (d, J=3.9 Hz, 1H).

Example 7
15 N-{(1S.2R)-2-[(2'-cyanobiphenyl-4-yl)oxy]cyclohexyl}propane-2-sulfonamide

/'/\l O\\S\)\
O O OZ:H§N o

Step 1. Synthesis of trans-2-(4-bromophenoxy)cyclohexanol.

Sodium metal (2.58 g, 112 mmol) was combined with absolute ethanol

(200 mL) and allowed to react completely. 4-Bromophenol (19.4 g, 112

20 mmol) was added, and the reaction was stirred for 20 minutes, at which point
7-oxabicyclo[4.1.0]heptane (10.0 g, 102 mmol) was added, and the solution

was heated at reflux for 15 hours. After removal of solvent in vacuo, the
residue was partitioned between water (300 mL) and ethyl acetate (100 mL).

The aqueous layer was extracted with ethyl acetate (2 x 100 mL), and the

25 combined organic layers were washed with water (2 x 200 mL), dried over
magnesium sulfate, filtered, and concentrated under reduced pressure. The
resulting light tan solid was recrystallized from heptane (roughly 200 mL) to
provide frans-2-(4-bromophenoxy)cyclohexanol as a fluffy white solid. Yield:



WO 2010/ 150192PCT/ 1B2010/ 052827 -77- 18 OH* 0 o \---N NH 1 o=s=0 A Ex 2
N-{(3S,4S)- 4-[(4'- hydroxy biphenyl-4- yl)oxy]tetra hydrofuran- 3-

yl | pr oparweo 28t0/s0i92onam de 1H NVR (400 MHz, CD30D) 6 1. P6T(1B2010/6®@88 Hz,
3H), 1.30 (d, J=6.8 Hz, 3H), 3.16(septet,J=6.7Hz,1H), 3.73 (dd, J=8.6,8.6
Hz, 1H), 3. 93 (dd, J=10.4, 1.6 Hz, 1H), 4.Q8 (dd, J=7.9, 7.9 Hz, 1H), 4.17
(dd, J=10.4, 4.2 Hz, 1H), 4.26 (m 1H), 4.9 (1H, assuned, obscured by water
signal), 6.83 (d, J=8.6 Hz, 2H), 7.00 (d, J=8.7 Hz, 2H), 7.39 (d, J=8.6 Hz,
2H), 7.47 (d, J=8.7 Hz, 2H). LCM5s mz 376.5 (M1). 19 101 0 O_\, o

12.5 g, 46.1 mmol, 45%. 'H NMR (400 MHz, CDCl3) & 1.26-1.46 (m, 4H),
1.75-1.79 (m, 2H), 2.08-2.14 (m, 2H), 2.52 (d, J=2.1 Hz, 1H), 3.72 (m, 1H),
3.96 (ddd, J=10.3, 8.6, 4.4 Hz, 1H), 6.84 (d, J=9.0 Hz, 2H), 7.37 (d, J=9.0 Hz,
2H).
5 Step 2. Synthesis of (1R,2R)-2-(4-bromophenoxy)cyclohexyl acetate.
trans-2-(4-Bromophenoxy)cyclohexanol (5.305 g, 19.56 mmol) was
dissolved in ethyl acetate (196 mL) and treated with vinyl acetate (3.37 g, 39.1
mmol), followed by lipase enzyme from Candida antarctica (Novozyme 435,
Sigma L4777, lipase immobilized on acrylic resin, 5.3 g). The reaction was
10  capped and stirred for 18 hours, then filtered through Celite® and rinsed with
ethyl acetate (500 mL). Concentration of the filtrate in vacuo provided a pale
yellow oil, which was purified via silica gel chromatography (Gradient: 0% to
10% ethyl acetate in heptane) to afford (1R,2R)-2-(4-
bromophenoxy)cyclohexyl acetate, the less polar product, as a colorless oil.
15  Yield: 2047 g, 6.54 mmol, 33%. Data for (1R,2R)-2-(4-
bromophenoxy)cyclohexyl acetate: 'H NMR (400 MHz, CDCls) & 1.32-1.59
(m, 4H), 1.71-1.80 (m, 2H), 1.95 (s, 3H), 2.02-2.14 (m, 2H), 4.17 (ddd, J=9.6,
8.1, 4.4 Hz, 1H), 4.96 (m, 1H), 6.84 (d, J=9.0 Hz, 2H), 7.36 (d, J=9.1 Hz, 2H).
Enantiomeric alcohol (1S,2S)-2-(4-bromophenoxy)cyclohexanol, the more
20  polar product, was obtained as a white solid (3.57 g). Data for (1S,2S)-2-(4-
bromophenoxy)cyclohexanol: 'H NMR (400 MHz, CDCls) & 1.26-1.46 (m,
4H), 1.74-1.79 (m, 2H), 2.08-2.15 (m, 2H), 2.50 (br s, 1H), 3.72 (ddd, J=10.6,
8.5, 4.6 Hz, 1H), 3.96 (m, 1H), 6.84 (d, J=9.0 Hz, 2H), 7.38 (d, J=9.0 Hz, 2H).
The absolute configurations of these compounds were assigned on the basis
25 of an X-ray crystal structure of the enantiomer of N-[(1S,2R)-2-(4-
bromophenoxy)cyclohexyl]propane-2-sulfonamide (see step 7 below).
Step 3. Synthesis of (1R,2R)-2-(4-bromophenoxy)cyclohexanol.
A solution of (1R,2R)-2-(4-bromophenoxy)cyclohexyl acetate (2.047 g,
6.54 mmol) in methanol (12.2 mL) and water (0.32 mL) was cooled to 0°C and
30 treated with lithium hydroxide hydrate (95%, 1.73 g, 39.2 mmol). The reaction

was stirred at 0°C for 15 minutes, then allowed to warm and stir at room



HN 1 o=s=0 )\ Ex 2 N-{(3S,4S)- 4-[(2'- ethoxy-4'- fluoro biphenyl-4-

yl )oxy]tetra hydrofuran- 3- yllpropane- 2- sul fonam de 1H NVR (500 MHz,
CDCl 3) 6 WO2610/150¥0 (m 9H), 3.17 (septet, J=6.8 Hz, PCT/IB2010/052827

1H), 3. 75(dd, J=8.7,8. 7Hz, 1H), 4.01-4.05 (m 3H), 4.15-4.21 (m 2H), 4.24 (m
1H), 4.84 (m 1H), 4.88 (d, J=9.4 Hz, 1F o 6.68-6.73 (m 2H), 6.91 (d,
J=8.8 Hz, 2H), 7.23 (dd, J=8.3,6.8 Hz, 1H), 7.46 (d,J=8.9 Hz, 2H). LCMB niz
424.0 (Mtl). 20 el el o, o HN 1 o=s=0 )\ Ex 2

temperature for 18 hours. The methanol was removed under reduced
pressure, and the aqueous residue was partitioned between ethyl acetate
(200 mL) and water (100 mL). After extraction of the aqueous layer with ethyl
acetate (100 mL), the combined organics were washed with saturated
5 aqueous sodium chloride solution (100 mL), dried over magnesium sulfate,
fitered and concentrated Jin vacuo to provide (1R,2R)-2-(4-
bromophenoxy)cyclohexanol as a yellow oil. Yield: 1.76 g, 6.49 mmol, 99%.
'H NMR (400 MHz, CDCl3) & 1.26-1.46 (m, 4H), 1.74-1.79 (m, 2H), 2.08-2.14
(m, 2H), 3.72 (ddd, J=10.5, 8.4, 4.7 Hz, 1H), 3.96 (m, 1H), 6.84 (d, J=9.0 Hz,
10 2H), 7.37 (d, J=9.0 Hz, 2H).
Step 4. Synthesis of (1R,2R)-2-(4-bromophenoxy)cyclohexyl
methanesulfonate.
The title compound of Step 4 was prepared according to the general
procedure for the synthesis of {trans-2-(4-bromophenoxy)cyclopentyl
15 methanesulfonate  in Example 5, except that (1R,2R)-2-(4-
bromophenoxy)cyclohexanol was used instead of  trans-2-(4-
bromophenoxy)cyclopentanol. (1R,2R)-2-(4-bromophenoxy)cyclohexyl
methanesulfonate was obtained as a light golden oil. Yield: 3.60 g, 10.3
mmol, quantitative. "H NMR (400 MHz, CDCls) & 1.26-1.51 (m, 3H), 1.64-1.84
20 (m, 3H), 2.19 (m, 1H), 2.30 (m, 1H), 2.97 (s, 3H), 4.22 (ddd, J=10.2, 8.5, 4.6
Hz, 1H), 4.64 (ddd, J=10.6, 8.4, 4.9 Hz, 1H), 6.82 (d, J=9.1 Hz, 2H), 7.39 (d,
J=9.1 Hz, 2H).
Step 5. Synthesis of (1R,2S)-2-azidocyclohexyl 4-bromophenyl ether.
To a solution of (1R,2R)-2-(4-bromophenoxy)cyclohexyl
25 methanesulfonate (3.55 g, 10.2 mmol) in dimethylformamide (21.8 mL) and
water (2.43 mL) was added sodium azide (95%, 2.09 mg, 30.5 mmol) and the
reaction was heated at 120 °C for 23 hours. The reaction was cooled to room
temperature, diluted with water (400 mL) and extracted with ethyl acetate (4 x
400 mL). The combined organic layers were washed with aqueous lithium
30 chloride solution (1N, 400 mL), washed with water (400 mL), and dried over

magnesium sulfate. Filtration and removal of solvents in vacuo afforded



N-{(3S,4S)- 4-[(4'-fluoro- 2'-methyl biphenyl-4- yl)oxy]tetra hydrofuran-
3- yll propane- 2- sulfonam de 1H NWVR (500 MHz, CDCI3) 6 1.37 (d, J=6.7 Hz,
3H), 1.40wOp10t86198 Hz, 3H), 2.25 (s, 3H), 3.18 (septet pCTAB2080/b28271H) ,
3.75 (dd, J=8.7, 8.7 Hz, 1H), 4.03 (dd, J=10.6,1.8 Hz, 1H), 4.17

(dd, J=7.9,7.9Hz, 1H), 4. 21 (dd, J=10.6, 4.4 Hz, 1H), 4.25 (m 1H), 4.85 (m
1H), 4.94 (d, J=9.5 Hz, 1H), 6.90-6.94 (m 3H), 6.97 (dd, J=9.8, 2.7 Hz,
1H), 7.14 (dd, J=8.4, 6.0 Hz, 1H), 7.22 (d, J=8.8 Hz, 2H). LCVMS mz 394.1
(Mt1). WD 2010/ 150192PCT/ 1B2010/ 052827 -78- 21 0 001 o, o HN 1 o=s=0 A Ex

2 1035 995 42 il e RS s 4930 458 Y btz >
J=6. 8Hz, 3H) , Jsed9In tHe Helt $BB without additional purification. Yield: 2.85 g, 9.62 mmol,
94%. 'H NMR (400 MHz, CDCls) & 1.36-1.48 (m, 2H), 1.62-1.76 (m, 4H),
1.96-2.07 (m, 2H), 3.63 (m, 1H), 4.43 (m, 1H), 6.85 (d, J=9.0 Hz, 2H), 7.39 (d,
5 J=8.9 Hz, 2H).
Step 6. Synthesis of (1S,2R)-2-(4-bromophenoxy)cyclohexanamine.
A solution of (1R,2S5)-2-azidocyclohexyl 4-bromophenyl ether from the
previous step (2.85 g, 9.62 mmol) in tetrahydrofuran (59 mL) and water (4.6
mL) was treated with polymer-supported triphenylphosphine (3 mmol/g, 7.87
10 g, 23.6 mmol). The reaction was stirred for 18 hours, then filtered through
Celite®. The filter pad was rinsed with tetrahydrofuran (250 mL), then with
ethyl acetate (400 mL), and the combined filtrates were concentrated in
vacuo, and azeotroped with ethanol. The residue was purified by
chromatography on silica gel (Gradient: 0% to 10% methanol in
15  dichloromethane) to afford (1S,2R)-2-(4-bromophenoxy)cyclohexanamine as
a yellow oil. Yield: 1.82 g, 6.74 mmol, 70%. 'H NMR (400 MHz, CDCls) &
1.33-1.55 (m, 4H), 1.66-1.75 (m, 3H), 2.00 (m, 1H), 2.07 (br s, 2H), 2.97 (m,
1H), 4.39 (m, 1H), 6.85 (d, J=9.0 Hz, 2H), 7.36 (d, J=9.0 Hz, 2H).
Step 7. Synthesis of N-[(1S,2R)-2-(4-bromophenoxy)cyclohexyl]
20  propane-2-sulfonamide.

The title compound of Step 7 was prepared according to the general
procedure for the synthesis of cis-N-[2-(4-
bromophenoxy)cyclopentyl]propane-2-sulfonamide in Example 5, except that
(1S,2R)-2-(4-bromophenoxy) cyclohexanamine was used in place of cis-2-(4-

25 bromophenoxy)cyclopentan-amine, and the product purification was carried
out using a gradient of 0% to 1% methanol in dichloromethane. N-[(1S,2R)-2-
(4-bromophenoxy)cyclohexyl] propane-2-sulfonamide was obtained as a white
foam. Yield: 1.67 g, 4.44 mmol, 75%. "H NMR (400 MHz, CDCl3) & 1.36 (d,
J=6.9 Hz, 3H), 1.37 (d, J=6.9 Hz, 3H), 1.37-1.48 (m, 4H), 1.77-1.88 (m, 3H),

30 2.06 (m, 1H), 3.12 (septet, J=6.8 Hz, 1H), 3.54 (m, 1H), 4.48 (d, J=9.5 Hz,
1H), 4.54 (m, 1H), 6.84 (d, J=9.0 Hz, 2H), 7.39 (d, J=9.0 Hz, 2H). The



3H), 3. 16(septet, J=6.8Hz, 1H), 3.74 (dd, J=8.7,8.7 Hz,1H), 4.00 (dd, J=10.7,
1.8 Hz, 1H), 4.15-4.22 (m 2H), 4.25 (m 1H), 4.84 (m 1H), 4.97 (d, J=9.5
Hz, 1H), wo&8t6.58iP2(m 4H), 7.36 (ddd, J=8.7, 8.7, 6.4 Perignonszid (dd,

J=8.8, 1.6 Hz, 2H). LOMS tniz 398.5 (Mt1). 22 0 0, .----\ 0 HN | o=s=o Ex 2
XLCVS N-[(3S,4S)- 4-(4- pyrimdin-5- ylphenoxy) tetrahydro furan-3-

yl ] propane- 2- sul fonam de 1H NMR (500 MHz, CDCI3) 6 1.37 (d,

J=6.8Hz, 3H), 1. 40 (d, J=6.8Hz, 3H), 3. 19(sept et J68Hz 1H), 3.79
(de8888Hle)401(dd J=10.7, 1.5 Hz 4.19 (dd, J=7.9, 79Hz

ll;i) 4. 23 (d@rian%lo%%rzd 4 I\{qﬂ(H?Sﬁ.é) g—%4%1%r(185?1gn@<y31¥_égﬁexymﬁopane2

2H), 88( s, AilfoRards \Aﬂalé)prebﬁfe%l d8iflg it MirleherABtd) to\thaPdedcribedNibove in

this Step 7, but employing (1S,2S)-2-(4-bromophenoxy)cyclohexanol as

starting material instead of (1R,2R)-2-(4-bromophenoxy)cyclohexanol. The

5 absolute stereochemistry of the enantiomer of N-[(1S,2R)-2-(4-

bromophenoxy)cyclohexyl]propane-2-sulfonamide was established via X-ray

crystallography.

Step 8. Synthesis  of  N-{(1S,2R)-2-[(2'-cyanobiphenyl-4-
yl)oxy]cyclohexyl}propane-2-sulfonamide.

10 The title compound was prepared according to the general procedure
for the synthesis of Example 2, except that N-[(1S,2R)-2-(4-
bromophenoxy)cyclohexyl]propane-2-sulfonamide was used in place of N-
[(3S,4S)-4-(4-bromophenoxy)tetrahydrofuran-3-yl]propane-2-sulfonamide, and
the microwave irradiation was carried out at 140 °C for 55 minutes. The crude

15  reaction mixture was then filtered through Celite® and rinsed with methanol.
Removal of solvent in vacuo provided a brown solid, which was dissolved in
ethyl acetate (100 mL) and washed with water (2 x 75 mL). The aqueous
layers were extracted with ethyl acetate (75 mL), and the combined organic
layers were washed with saturated aqueous sodium chloride solution (75 mL),

20 dried over magnesium sulfate, filtered and concentrated in vacuo. The
resulting colorless oil was purified by preparative thin layer chromatography
on silica gel (Eluant: 1% methanol in dichloromethane) to provide the title
compound as a white foam. Yield: 72 mg, 0.18 mmol, 34%. LCMS m/z 399
(M+1). 'H NMR (400 MHz, CDCl3) & 1.37 (d, J=7.2 Hz, 3H), 1.39 (d, J=7.0

25 Hz, 3H), 1.41-1.55 (m, 4H), 1.79-1.94 (m, 3H), 2.16 (m, 1H), 3.14 (septet,
J=6.8 Hz, 1H), 3.59 (m, 1H), 4.52 (d, J=9.4 Hz, 1H), 4.66 (m, 1H), 7.06 (d,
J=8.7 Hz, 2H), 7.42 (ddd, J=7.6, 7.6, 1.2 Hz, 1H), 7.50 (m, 1H), 7.52 (d, J=8.6
Hz, 2H), 7.64 (ddd, J=7.7, 7.7, 1.4 Hz, 1H), 7.76 (m, 1H). The biological
activity of the title compound was >150 times improved over that of its

30 enantiomer, which was prepared in the same way from the enantiomer of N-

[(1S,2R)-2-(4-bromophenoxy)cyclohexyl]propane-2-sulfonamide.



00.,,,0 1 "Ns7) Ex 2 cis-N44-{[6- (5-cyano-2- thienyl) pyridin-3-

yl Joxyltetra hydrofuran- 3- yl]propane- 2- sulfonam de 1H NVR (500 MHz,
CDCl 3) 6 W0O2610/150832 (m 6H), 3.18 (septet, J=6.8 Hz, PCT/IB2010/052827
1H),3.71(dd, J=9. 2, 8. 7THz, 1H), 3.98 (dd, J=10.9,1.6 Hz, 1H), 4.16

(dd, J=8, 8Hz, 1H), 420(dd J=10. 9, 42Hz71|H) 4.27 (m 1H),

4.88(m 1H), 4. 92(d, J=10. OHz, 1H),7.29(dd,J=8.7,2.9Hz,1H), 7.38 (d, J=4.0 Hz,
1H), 7.57 (d, J=4.0 Hz, 1H) 7.63 (dd, J88 0.6 Hz, 1H), 8.25 (dd, J=2.9,
0.5 Hz, 1H). LCVMS tniz 394.0 (M+l). VO 2010/ 150192PCT/ 1B2010/ 052827

- 79- 24 Examples 8-54

Method A: Aryl coupling, exemplified by synthesis of trans-N-{4-[(2'-

ethoxybiphenyl-4-vloxyltetrahydrofuran-3-yllpropane-2-sulfonamide

trans-N-[4-(4-Bromophenoxy)tetrahydrofuran-3-yl]propane-2-

5 sulfonamide (91.1 mg, 0.250 mmol), (2-ethoxyphenyl)boronic acid (49.8 mg,
0.300 mmol), [1,1-bis(diphenylphosphino)ferrocene]dichloropalladium(ll)
(95%, 38.5 mg, 0.050 mmol), and sodium carbonate (63.6 mg, 0.600 mmol)
were combined in dioxane (3.2 mL) and water (0.8 mL) and subjected to
microwave irradiation for 20 minutes at 150 °C. The reaction was then filtered

10  through Celite® and partitioned between water (10 mL) and diethyl ether (10
mL). The aqueous layer was extracted with additional diethyl ether (2 x 10
mL), and the organic layers were combined, dried over sodium sulfate,
filtered, concentrated in vacuo, and purified by silica gel chromatography
(Gradient: 15% to 35% ethyl acetate in heptane), to afford the title compound
15 as a gum. Yield of pure fractions: 16.6 mg, 0.041 mmol, 16%. See Table 1
for characterization data.
Method B

Coupling of bromoaromatic and boronic acid mediated by

tetrakis(triphenylphosphine)palladium(Q)

20 A Suzuki coupling was carried via a method similar to that reported by
K. Kawaguchi et al., Journal of Organic Chemistry 2007, 72, 5119-5128 and
corresponding supporting information.

Method C
Coupling of amine to bromoaromatic, mediated by

25 tris(dibenzylideneacetone)dipalladium(Q)

An amination reaction was carried out as described by X. Huang et al,,
Journal of the American Chemical Society 2003, 125, 6653-6655.



(+/-)10 ,0 0/----." NH1
phenoxy] tetrahydro fura n-3-
J=6.8 Hz,wBHp10/150B39 (d, J= 6 8
(dd, J=8.6, 8.6 Hz, 1H), 99
4.24 (m 1H), 482(m lH) 4.

=s=0 A Ex 2 cis-N-{4[4- (3-thienyl)

| | propane2- sulfonamde 1H NWR 6 1.36 (d,
H)y, 3.16 (septet, J=0C3/1B10/034827 3. 73
J=10.6, 1.6 Hz, 1H), 4.14-4.20 (m 2H),
, J=9. 4 Hz, 1H), 691(d, J=8.8 Hz, 2H),
7.33- 7.39 (m 3H), 7.54 (d, J= Hz, |2|5 LOMS m z 368. 0 (Mt1). 25 0 * O
i-,0.< W o Ex 6 N{(1S, 2R) - 2- [( '-ethoxy bi phenyl -4- yl )oxy] cyc

| opentyl} propane-2- sul fonam de 1H NI\/R (500 MHz, CDCI3) 6 1.36 (d, J=7 Hz,
3H), 1.37 (t, J=7.1 Hz, 3H), 1.40 (d,,J=6.8 Hz, 3H), 1.65 (m 1H),
1.83-1.93 (m 2H), 196200(m 2H)Mt m 1H), 3.15 (septet,
I, 3.89 (m 1H, 4.05 (a. J=7 0 HstePharofsB (m 1H). 473 (d,
1H), 6.92 (d, J=8.8 5% Hz, 1H), 7.01 (ddd, J=7.4,
7.4, 1.1 Hz, 1H), Hy,drgtys(sd the]aigylzesterm ih@cazregppndlrzggzrboxylic acid was

(dd, J=7.5, 1. cZa'F'rzled“_guJur?&ér *standaro9 cdndH?on (fofclzrhgtancez Vﬂ] 4a?ﬁu %%) $0 um

5 hydroxide.

J=6.8 Hz,
J=9.3 Hz,

Method E
Preparation of cis-N-{4-[(4-substituted)phenoxy]tetrahydrofuran-3-

vlipropanesulfonamides

The boronic acid (0.1 mmol) was weighed into a vial and treated with a
10  solution of cis-N-[4-(4-bromophenoxy)tetrahydrofuran-3-yl]propane-2-
sulfonamide (18.2 mg, 0.05 mmol) in degassed ethanol (0.8 mL). Next, a
solution of sodium carbonate (26.5 mg, 0.25 mmol) in water (0.1 mL) was
added, and the reaction vial was purged twice with vacuum, then refilled with
nitrogen. Tetrakis(triphenylphosphine)palladium(0) (2.9 mg, 0.0025 mmol) in
15 degassed toluene (0.1 mL) was then added and the reaction was heated to
80°C for 16 hours. Next, the reaction was treated with an aqueous solution of
sodium hydroxide (1N, 1.5 mL) and ethyl acetate (2.3 mL) and the reaction
vial was shaken and extracted three times with ethyl acetate. The combined
organic layers were passed thru a solid phase extraction cartridge loaded with
20 sodium sulfate, and the filtrate was concentrated in vacuo. The residue was
dissolved in dimethyl sulfoxide (1 mL) and purified by preparative HPLC
(Column: XBridge Cis, 5 ym, 19 x 100 mm; Solvent A: 0.1% ammonium
hydroxide in water (v/v); Solvent B: 0.1% ammonium hydroxide in acetonitrile
(v/v) using an appropriate gradient).
25 Method F
Preparation of N-[(1S,2R)-2-(N’,N-disubstituted-4-
aminophenoxy)cyclohexyllpropane-2-sulfonamides

The amine (0.35 mmol) was weighed into a vial. In a dry box was

added degassed 2-methyl-2-butanol (0.4 mL), a spatula tip of

30 dicyclohexyl(2',4',6'-triisopropylbiphenyl-2-yl)phosphine  (XPhos, 0.7 mg,
0.0015 mmol), a spatula tip of tris(dibenzylideneacetone)dipalladium(0) (0.14



O* * 0 zi-cnil-/ U\\W \ 0 Ex 6 N[(1S,2R)- 2-(bi phenyl - 4-yl oxy)

cycl opentyl] propane-2- sul fonam de 1H NMR (500 MHz, CDCI3) 6 1.36 (d,

J=6. 8Hz, 3wWP,201046019d, J=6. 8Hz, 3H), 1. 65(m 1H), 1. 84- 1. 91( mPCT/1B2010/052827
2H),1.94-2.00(m 2H), 2. 15(m 1H) 3 15 (septet, J=6.8 Hz, 1H), 3.89 (m 1H),
4.68 (ddd, J=4.5, 4.5, 2.2 Hz, 4. 7é(d J=9.3 Hz, 1H), 6.97 (d, J=8.7
Hz, 2H), 7.32 (m 1H), 743(m 2H) Z'f(d J=8.7 Hz 2H), 7.56 (m 2H).
LCMS nfz 360.1 (MF1). 27 QO * z/ Z1 |1 0=c0=0 C N-[(18,2R)- 2-(4-

pyrrolidin-1- yl phenoxy) cyclopentyl] propane- 2 suI fonam de 1H NVR (500
MHz, CDCl3) 6 1.39 (d,J=6

3H), 1. 60(m 179, 9%?39(2% @mqﬁ GE@)O” PBESEiY Ji‘#ﬁ’roxzd%@et'?ﬁ 1pg regcien wWaspt et
J=6.8 Hz,

1Hhen 3f|c?dtie@”‘wﬂ‘f'1"')utroée$l3 é\mcu%t@d u%wfb8a( %c&m‘fﬂt ého%eﬁntad i 2 He,
6. 52 (d, J=8 Hz, (M+1).
nitrogen. After the mixture was shaken at room temperature for 15 mlnutes it

N-[(1S,2R)-2-(4-
5 bromophenoxy)cyclohexyl]propane-2-sulfonamide (26.3 mg, 0.7 mmol) in
degassed 2-methyl-2-butanol (0.4 mL) and shaken at 100 °C for 18 hours.
The reaction was then treated with water (1.5 mL) and extracted with ethyl

1H),

was treated with a solution of

acetate (3 x 2.5 mL). The organic layers were combined, passed thru a solid

phase extraction cartridge loaded with sodium sulfate, and concentrated in
10 vacuo. {Note: to remove any fert-butoxycarbonyl protecting groups present
after the coupling, a mixture of 1:1 trifluoroacetic acid/dichloromethane (0.5
mL) was added to the appropriate reactions, and then they were shaken at
room temperature for 2 hours and concentrated in vacuo.} The residue was
dissolved in dimethyl sulfoxide (1 mL), and purified by preparative HPLC
15  (Column: XBridge C1s, 5 ym, 19 x 50 mm; Solvent A: 0.1% trifluoroacetic acid

in water (v/v); Solvent B: 0.1% trifluoroacetic acid in acetonitrile (v/v) using an

appropriate gradient).
TABLE 1
"H NMR (400 MHz, CDCls), °C NMR
(100 MHz, CDClIs) (unless otherwise
Ex Structure Met IUPAC indicated): observed peaks, & (ppm);
# hod Name ] : )
Mass spectrum: observed ion m/z;
additional data
| trans-N-{4- |'"H NMR & 1.39 (m, 9H), 3.22
[(2'-ethoxy (septet, J=6.8 Hz, 1H), 3.86 (m, 1H),
O biphenyl-4- | 3.98 (dd, J=10.4, 1.9 Hz, 1H), 4.05
(+/) yl)oxy] (9, J=6.9 Hz, 2H), 4.14 (m, 2H), 4.29
8 o A | tetrahydro (dd, J=10.4, 4.8 Hz, 1H), 4.93 (m,
o<:|/ furan-3- 1H), 5.02 (br d, J=8.5 Hz, 1H), 6.96-
" NH yl}propane- | 7.03 (m, 2H), 7.01 (d, J=8.9 Hz, 2H),
o=4=0 2- 7.26-7.33 (m, 2H), 7.53 (d, J=8.9 Hz,
sulfonamide | 2H). LCMS m/z 406.1 (M+1).




WO 2010/ 150192PCT/ 1B2010/ 052827 -80- 28 00 * * 0 z-U) | //_/ \\U\\ \ O 0
1z Ex 6 D 2-cyano-4,- ({(1R 2S)-2- [(isopropyl sulfonyl) am no]

cycl opentwbDRomxayd19pi phenyl - 4- carboxylic acid 1H NVR ( 50O0TABR10/GD8273) 6
1.38 (d, J=6.8Hz,3H),1.41(d, J=6.8Hz, 3H),1.68(m 1H), 1. 84-1.92(m

2H), 1. 94-2.05(m 2H), 2. 16(m 1H),
4.73 (m 1H), 4.80 (d, J=9.5 Hz,
7.62 (d, J=8.2 Hz,
1H) .

J=8.8 Hz, 2H),
(d, J=1.7 Hz,

3.17 (
1H),

1H), 8.30 (dd, J=8.2, 1.8 Hz, 1H),

LCVB tniz 429.1 (M1).

29 u_

I "H NMR & 1.36 (J=6.8 Hz, 3H), 1.38
(d, J=6.8 Hz, 3H), 3.17 (septet,
. . | J=6.8 Hz, 1H), 3.73 (dd, J=9.0, 8.6
O g’se:r':‘c'){“'[(“' Hz, 1H), 3.99 (dd, J=10.7, 1.7 Hz,
b?’ borvia. | 1H), 4.14-4.30 (m, 3H), 4.86 (m,
ylg)oxy]tye | 1H), 5.00 (d, J=9.6 Hz, 1H), 6.99 (d,
o O Y rofuan. | J=8:8 Hz, 2H), 7.54 (d, J=8.9 Hz,
(+-) 3y 2H), 7.62 (d, half of AB quartet,
.0 yl'}propane_ J=8.6 Hz, 2H), 7.69 (d, half of AB
o(:[ . quartet, J=8.7 Hz, 2H). "*C NMR &
N fonamide | 16:53. 54.33, 55.42, 70.12, 71.95,
L 75.94, 110.33, 116.08, 118.90,
0=$=0 127.12, 128.58, 132.52, 132.83,
)\ 144.63, 156.99.
"H NMR & 1.35 (d, J=6.8 Hz, 3H),
~ 1.37 (d, J=6.8 Hz, 3H), 3.15 (septet,
| J=6.8 Hz, 1H), 3.74 (dd, J=8.8, 8.8
Z GisNd-4- | HZ 1H). 399 (dd, J=107, 17 Hz,
oyiding. | 1H) 414-430 (m, 3H), 485 (m,
iohenoxy) | 1H): 5:38 (d: J=9.5 Hz, 1H), 6.96 (d,
(+1) %’e'frahy o) | J=8.8 Hz, 2H), 7.34 (br dd, J=7.9,
10 ! foran . 4.8 Hz, 1H), 7.50 (d, J=8.8 Hz, 2H),
Toropane- | 781 (ddd, J=7.9, 2.2, 1.7 Hz, 1H),
O@ yprop 8.55 (dd, J=4.8, 1.6 Hz, 1H), 8.77 (br
NH tonamide | & Y=2 Hz, 1H). °C NMR 5 16.55,
0=$=0 sutionamide | 54 32 55.47, 70.15, 71.99, 76.00,
/K 116.14, 123.50, 128.44, 131.53,
133.89, 135.75, 147.78, 147.96,
156.63.
"H NMR & 1.36 (d, J=6.8 Hz, 3H),
g 1.39 (d, J=6.8 Hz, 3H), 3.16 (septet,
= J=6.8 Hz, 1H), 3.73 (dd, J=8.5, 9 Hz,
cis-N-{4-[4- | 1H), 3.98 (dd, J=10.6, 1.8 Hz, 1H),
(2-thienyl) | 4.14-4.28 (m, 3H), 4.82 (m, 1H),
(+1-) phenoxy] 490 (d, J=9.5 Hz, 1H), 6.89 (d,
11 tetrahydro J=8.9 Hz, 2H), 7.07 (dd, J=5.1, 3.6
.0 furan-3- Hz, 1H), 7.22 (dd, J=3.6, 1.2 Hz
o<j yl}propane- | 1H), 7.25 (dd, J=5.1, 1.1 Hz, 1H),
" NH 2- 7.55 (d, J=8.9 Hz, 2H). "C NMR
o:é:o sulfonamide | observed peaks: & 16.57, 16.61,
54.39, 55.42, 70.35, 71.99, 75.97,
/K 115.97, 122.51, 124.30, 127.43,
127.98, 143.61, 155.90.

sgptet, J=6.8 Hz, 1H), 3.92 (m 1H),
7.04 (d, J=8.8 Hz, 2H), 7.56 (d,



Zi |
pr opane- 2-

0=u)=0 /I\ B N-{(1S,2R)-

4.69 (d,

2:[(2-fluoro biphenyl -
sul fonam de 1H NMR 6 1.37 (d, J=6.7 Hz, 3H),
3H), 1.6AWO0rp10ltH1921. 81-2. 05(m 4H), 2. 14(m 1H),
1H), 4.65 (m 1H),
6.77 (dd, J=8.7, 2.6 Hz, 1H),
(m 2H).LCM5S tniz 378.6 (M1).

=9.6 Hz, 1H),
7.33-"
30 LLz\\~

Z1

1.40 (d, J=6.

0=c0=0 ---1I

2-[(2'- cyano-2,4,- difluoro biphenyl -
F
X 'H NMR & 1.35 (d, J=6.8 Hz, 3H),
| . 1.37 (d, J=6.7 Hz, 3H), 3.16 (septet,
= Céi:lN'{r‘"[“' J=6.8 Hz, 1H), 3.73 (dd, J=9.0, 8.6
I(Oyrigi‘r’]_%_yl) Hz, 1H), 3.98 (dd, J=10.7, 1.7 Hz,
(+1) honoxy] | 1H). 415 (dd, J=8, 8 Hz, 1H), 4.19
12 Ex 'toetrahy 3o | (dd, J=10.7, 4.3 Hz, 1H), 4.25 (m,
! 2 | oy 1H), 4.85 (m, 1H), 5.14 (d, J=9.6 Hz,
o o | 1H), 6.97 (d, J=8.8 Hz, 2H), 6.97 (m,
0<:[, g_}p P 1H), 7.45 (d, J=8.8 Hz, 2H), 7.90
“NH ifonamide | (ddd, J=8.5, 7.7, 2.7 Hz, 1H), 8.32
o=4=0 (br d, J=2.6 Hz, 1H). LCMS m/z
)\ 380.9 (M+1).
N "™H NMR b 1.34 (d, J=6.7 Hz, 3H),
1.37 (d, J=6.8 Hz, 3H), 3.15 (septet,
NN sisN-(d4-[4- | /=68 Hz 1H), 372 (dd, J=89, 85
L & eino | Hzo 1H), 3.96 (s, 3H), 3.98 (dd,
(+14) E)yrid(ian-:?-y assumed, partially obscured by
yi)phenoxy] methyl group, J=10.8, 1.8 Hz, 1H),
1 EX | dotiamydro | 414 (dd, J=8, 8 Hz, 1H), 4.18 (dd,
2 | o J=10.7, 4.2 Hz, 1H), 4.24 (m, 1H),
Re Soropane- | 4-82 (m. 1H), 5.03 (d, J=9.5 Hz, 1H)
0<:[" g_p P 6.79 (dd, J=8.8, 0.7 Hz, 1H), 6.94 (d,
"N ifonamide | /=88 Hz, 2H), 7.44 (d, J=8.8 Hz,
0=$=0 2H), 7.72 (dd, J=8.6, 2.6 Hz, 1H),
8.31 (dd, J=2.6, 0.7 Hz, 1H). LCMS
m/z 393.4 (M+1).
O
) "H NMR & 1.35 (d, J=6.7 Hz, 3H),
sisNgaf4- | 138 (d J=6.8 Hz, 3H), 3.15 (septet
(3furyh) J=6.8 Hz, 1H), 3.72 (dd, J=8.7, 8.7
henowy] | HZ TH). 3.97 (dd, =107, 18 Hz,
(+-) e 'tot hé’ 1H), 4.13-4.19 (m, 2H), 4.23 (m,
14 5 2" f‘jr;an_g_ro 1H), 4.80 (m, 1H), 4.98 (d, J=9.3 Hz,
o@ Mioropane- | 1), 665 (dd, J=1.9, 0.9 Hz, 1H),
) 6.89 (d, J=8.8 Hz, 2H), 7.42 (d,
NH | J=8.8 Hz, 2H), 7.47 (dd, J=1.7, 1.7
sulfonamide

Hz, 1H), 7.67 (dd, J=1.5, 0.8 Hz
1H). LCMS m/z 352.0 (M+1).

4- yl)oxy]cyclo pentyl}

3. 15(m J26TAB1U/bH2385. 89(m
6.72 (dd, J=12.3, 2.5 Hz, 1H),
7 39(m 2H),7.42-7.46(m 2H), 7.50-7.53

Ex 2 N-{(1S, 2R)-




y yl)oxy]cyclo pentyll propa ne-2- sulfonam de 1H NVR 6 1.37 (d, J=6.8 Hz,
3H), 1.40 (d, J=6.8 Hz, 3H), 1.63-1.72 (m 1H),1.80-2.07(m 4H), 2. 15(m
1H), 3. 16(wepomr150t8. 8Hz, 1H), 3.89(m 1H), 4. 63- 4. 68( m 2H) pCoABB1(/052827]=11. 7,
2.5 Hz, 1H), 6.81 (br dd, J=8.5, 2.5 Hz, 1H) 7.32 (dd, J=8.6, 8.6 Hz, 1H),
7.37 (ddd, J=8.8, 80" 2.6 Hz, 1H), 7.4 49 (m 2H). LCMS tniz 418.7
(M1). 31 /- U 0i I 0=co=0---108B IQ-{(ls 2R)- 2-[(2'- ethoxy-2-
fluoro bi phenyl-4- yl )oxy] cycl opentyl} propane-2- sul fonam de 1H NVR 6
133(tJ70Hz,3H),13(dJ ,3H)140(d
J=6. 8Hz, 3H) 62—+ —FHmIH—1-84% 1.92(m2H)1+ 24t
1H), 3.15 ($eptpt, J=6.8 Hz, |1H),| 3.89 (m N’%@g 76'§I—ET'@H,
4.64-4.68 (In 2H), 6. d, |J=11.5, 2.5 Hz,1-_7 ) 2.5
Hz, 1H), 6.96-7/03 (m] 28}, T1.26 [(m 1H), 7.5 d ( 7H,
7.33 (ddd, J=8.p, 7.5 “F8 Hr, 1H)cis-NGME rli 4 15(3 e 8 HZ 1H)
D - - , 4. s 1. ) )
2010/ 150192pPCT/ 1LB2010/ 052827 |- 81 (3;|(;J.Ur_%z_ 4.20 (dd. J= 108 42 Hz, 1H) 4.25
(+/-) plyr'h'” (m, 1H), 4.85 (m, 1H), 5.04 (m, 1H),
15 Ex %’e)tfaﬁ;‘;’éﬂj 6.96 (d, J=8.6 Hz, 2H), 7.26 (m, 1H),
.0 2 | anes. 7.51 (br d, J=8.8 Hz, 2H), 7.83 (m,
o ylipropane- 1H), 8.16 (br d, J=4.8 Hz, 1H). °C
“NH 5. NMR & 16.53, 16.56, 54.36, 55.42,
L sulfonamide 70.21, 71.98, 75.89, 115.74, 121.82
0=5=0 (d, J=4 Hz), 123.05 (d, J=28 Hz),
127.52 (d, J=4 Hz), 130.26, 140.23
(d, J=4 Hz), 145.90 (d, J=15 Hz),
156.63, 160.21 (d, J=240 Hz).
'H NMR & 1.38 (d, J=6.8 Hz, 3H),
N-{(3S,4S)- | 1.41 (d, J=6.8 Hz, 3H), 3.20 (septet,
4-[(2'-cyano | J=6.8 Hz, 1H), 3.77 (dd, J=8.8, 8.8
-4'fluoro Hz, 1H), 4.00 (dd, J=10.7, 1.6 Hz,
biphenyl-4- | 1H), 4.17 (dd, J=7.9, 7.9 Hz, 1H),
Ex | yl)oxyltetra | 4.23 (dd, J=10.7, 4.2 Hz, 1H), 4.30
2 | hydrofuran- | (m, 1H), 4.82 (m, 1H), 5.51 (d, J=9.4
3- Hz, 1H), 7.03 (d, J=8.8 Hz, 2H), 7.39
yl}propane- | (m, 1H), 7.46-7.51 (m, 4H). LCMS
2- m/z 404.9 (M+1). HPLC: Chiralpak
sulfonamide | AD-H column; 75:25 CO,: propanol;
second-eluting enantiomer.
'H NMR & 1.36 (d, J=6.6 Hz, 3H),
N-{(3S,4S)- | 1.39 (d, J=6.8 Hz, 3H), 3.16 (septet,
4-[(4'fluoro | J=6.8 Hz, 1H), 3.74 (dd, J=8.7, 8.7
biphenyl-4- | Hz, 1H), 3.99 (br d, J=10.8 Hz, 1H),
Ex yhoxyltetra | 4.18 (m, 2H), 4.25 (m, 1H), 4.83 (m,
> hydrofuran- | 1H), 5.10 (m, 1H), 6.94 (d, J=8.7 Hz,
3- 2H), 7.10 (dd, J=8.6, 8.6 Hz, 2H),
yl}propane- | 7.46-7.49 (m, 4H). LCMS m/z 379.9
2- (M+1). HPLC: Chiralcel OJ-H
'T‘H sulfonamide | column; 75:25 CO,. methanol;
O:/SCO second-eluting enantiomer.




V, co |Zl
cycl opentyl} propane-2-
(d, J=6. 8Wbl2p103IH1921. 64-1.72 (m 1H),
2.14 (m 1H), 3.15 (septet, J=6.8 Hz, 1H),
1H, 4.67 (m 1H), 6.72- 6.79 (m 2H),7.
Hz, 1H), 7. 54(dd, J=8. 7, 8. 7Hz, 1H)' 7' 60(dd,
(M1). 33 SZu_ 0 Z2ZS 1 0=c0=0 ./"
({(1R, 2S) - 2- [(|sopropyl
carbox am de—3H-NVR-60

0=0=0 ---J\ Ex 6 cyano-2-

sul fonyl ) am no]

t hi enyl) - 3-
sul fonam de 1H NMR 6 1.37 (d, J=6.8 Hz, 3H),
1.80-1.95 (m 3H) pCcTaB2@oR421m 1H),
3.89 (m 1H), 4.57 (d, J=9.6 Hz,
4 (dd,J=4.0,0.9
=4.0, 1. OHz, 1H).
.L. B Ncycl opropyl -
cyclopentyl} oXxy) blphenyl

fl uoro phenoxy]

2' -fluoro-4'-

1Q7lrl RQI-I—;

LCVS nfz 407

65 (m 21N 0
S L L] T A\

-1.71(m

[00]
©
o~

O

1.40 (d, J=6.8Hz, 3H), 1.
N-{(3S,4S)-
4-[(4-
hydroxy
biphenyl-4-
yhoxyltetra
2 | hydrofuran-

o) 3.
O<I yl}propane-
2-

sulfonamide

18

; l_lll, = =" LA \J Tz

'"H NMR (400 MHz, CDsOD) & 1.26
(d, J=6.8 Hz, 3H), 1.30 (d, J=6.8 Hz,
3H), 3.16 (septet, J=6.7 Hz, 1H),
3.73 (dd, J=8.6, 8.6 Hz, 1H), 3.93
(dd, J=10.4, 1.6 Hz, 1H), 4.08 (dd,
J=7.9, 7.9 Hz, 1H), 4.17 (dd, J=10.4,
4.2 Hz, 1H), 4.26 (m, 1H), 4.9 (1H,
assumed, obscured by water signal),
6.83 (d, J=8.6 Hz, 2H), 7.00 (d,
J=8.7 Hz, 2H), 7.39 (d, J=8.6 Hz,
2H), 7.47 (d, J=8.7 Hz, 2H). LCMS
m/z 376.5 (M-1).

N-{(3S,4S)-
4-[(2-
ethoxy-4'-
fluoro
biphenyl-4-
> yhoxyltetra
hydrofuran-
LR 3-
HN® yl}propane-
S=0 2-
sulfonamide

19

'"H NMR (500 MHz, CDCl3) & 1.36-
1.40 (m, 9H), 3.17 (septet, J=6.8 Hz,
1H), 3.75 (dd, J=8.7, 8.7 Hz, 1H),
4.01-4.05 (m, 3H), 4.154.21 (m,
2H), 4.24 (m, 1H), 4.84 (m, 1H), 4.88
(d, J=9.4 Hz, 1H), 6.68-6.73 (m, 2H),
6.91 (d, J=8.8 Hz, 2H), 7.23 (dd,
J=8.3, 6.8 Hz, 1H), 7.46 (d, J=8.9
Hz, 2H). LCMS m/z 424.0 (M+1).

N-{(3S,4S)-
4-[(4'-fluoro-
2'-methyl
biphenyl-4-
yhoxyltetra
hydrofuran-
3-

0 yl}propane-
2-
sulfonamide

20

"H NMR (500 MHz, CDCl3) 8 1.37 (d,
J=6.7 Hz, 3H), 1.40 (d, J=6.8 Hz,
3H), 2.25 (s, 3H), 3.18 (septet, J=6.8
Hz, 1H), 3.75 (dd, J=8.7, 8.7 Hz,
1H), 4.03 (dd, J=10.6, 1.8 Hz, 1H),
417 (dd, J=7.9, 7.9 Hz, 1H), 4.21
(dd, J=10.6, 4.4 Hz, 1H), 4.25 (m,
1H), 4.85 (m, 1H), 4.94 (d, J=9.5 Hz,
1H), 6.90-6.94 (m, 3H), 6.97 (dd,
J=9.8, 2.7 Hz, 1H), 7.14 (dd, J=8.4,
6.0 Hz, 1H), 7.22 (d, J=8.8 Hz, 2H).
LCMS m/z 394.1 (M+1).

1.40

3-

H),



1.81-2.04(m4H),2.14(m1H), 2'93 (mM 1H)' 3.15 (septet, J=6.8 Hz,
1H),3.89(m 1H), 4. 63-4.67(m 2H),6.30(brs, 1H),6.72(dd, J=12.2, 2.5 Hz, 1H),
6.78 (br wo 200480082 2.5 Hz, 1H), 7.37 (dd, J=8.8, 8. 8 HeCTABYO10/75288 (br dd,
J=7.8, 7.8 Hz, , 7.63(m 1H), 7.70 (ddd, J=7.7,1.8,1.2Hz,1H), 7. 85(m
1H). LCVs mz 461 (M+l). 34 U_2 z \ Z22Q=0 I/1\ 0=0)=00 ' Ex 2 N-{(1S, 2R)-
2-[(2-fluoro- 4'-{2- [(methyl sulfonyl) & no] et hyl I bi phenyl -4- yl )oxy]
cycl opentyl} propane-2- sulfonamde 1H NVR 6 1.37 (d, J=6.8 Hz, 3H), 1.40
(d, J=6.8 Hz, 3H), 1 63-1.71 (m 1H), 1.82-2.04 (m 4H), 2 14 (m 1H), 2.88
(s, 3H), 2.93¢ 2H 316 {(septet—J3=6-8Hz; 3—46—(d{,
J=6.6, 6.6 | 1H),| 4.25 (br |t, J:65Hz, 1H) 464 437(m
2H), 6.71 (¢ 7z, 1H), 6.77(l:r J=8.6, 2. ?1 /.28
(d, J=8.4 Hz J=8.|N-{8SgDz, MWMRXM@WﬂdCD@&ﬁZ 361(d6 | Hz,
2H). LCVB bz \A1(g4- 0 .| J=B:8 bizo 3H).11,39E, J=6.8 Hz,
difluoro 3H), 3.16 (septet J=6.8 Hz, 1H),
biphenyl-4- | 3.74 (dd, J=8.7, 8.7 Hz, 1H), 4.00
Ex | yl)oxyltetra | (dd, J=10.7, 1.8 Hz, 1H), 4.15-4.22
2 | hydrofuran- | (m, 2H), 4.25 (m, 1H), 4.84 (m, 1H),
3- 4.97 (d, J=9.5 Hz, 1H), 6.88-6.97 (m,
yl}propane- | 4H), 7.36 (ddd, J=8.7, 8.7, 6.4 Hz,
2- 1H), 7.44 (dd, J=8.8, 1.6 Hz, 2H).
sulfonamide | LCMS m/z 398.5 (M+1).
NP N
~ I "H NMR (500 MHz, CDCls) 8 1.37 (d,
N-[(3S,4S)- | J=6.8 Hz, 3H), 1.40 (d, J=6.8 Hz,
4-(4- 3H), 3.19 (septet, J=6.8 Hz, 1H),
pyrimidin-5- | 3.79 (dd, J=8.8, 8.8 Hz, 1H), 4.01
Ex ylphenoxy) | (dd, J=10.7, 1.5 Hz, 1H), 4.19 (dd,
22 5 5 tetrahydro J=7.9, 7.9 Hz, 1H), 4.23 (dd, J=10.7,
furan-3- 4.3 Hz, 1H), 4.32 (m, 1H), 4.91 (m,
J:)O yllpropane- | 1H), 5.88 (d, J=9.6 Hz, 1H), 7.03 (d,
HrTJ“ 2- J=8.8 Hz, 2H), 7.51 (d, J=8.8 Hz,
0=S=0 sulfonamide | 2H), 8.88 (s, 2H), 9.16 (s, 1H).
LCMS m/z 364.5 (M+1).
S\S)\ 'H NMR (500 MHz, CDCl;) 5 1.36-
0= cis-N-[4-{[6- | 1.39 (m, 6H), 3.18 (septet, J=6.8 Hz,
~NH (5-cyano-2- | 1H), 3.71 (dd, J=9.2, 8.7 Hz, 1H),
o@, thienyl) 3.98 (dd, J=10.9, 1.6 Hz, 1H), 4.16
“0 pyridin-3- (dd, J=8, 8 Hz, 1H), 4.20 (dd,
23 . Ex | ylloxy}tetra | J=10.9, 4.2 Hz, 1H), 4.27 (m, 1H),
(+1-) | 2 hydrofuran- | 4.88 (m, 1H), 4.92 (d, J=10.0 Hz,
N 3- 1H), 7.29 (dd, J=8.7, 2.9 Hz, 1H),
yllpropane- | 7.38 (d, J=4.0 Hz, 1H), 7.57 (d,
X 2- J=4.0 Hz, 1H), 7.63 (dd, J=8.8, 0.6
— sulfonamide | Hz, 1H), 8.25 (dd, J=2.9, 0.5 Hz,
Y 1H). LCMS m/z 394.0 (M+1).
N




2 N-{(1S, 2R)-

pr opane- 2-

2-

[(2-

cyano- 2-

fluoro bi phenyl
sul fonamde 1H NMR 6 1.36-1.40 (m 6H), 1. 4-

-4- yl)oxy]cyclo hexyl}
1.56 (m 4H),

1. 80- 1. 9IWOEP103iH1922. 16 (m 1H), 3.14 (septet, J=6.8 HzpCTHB201G08821m 1H),
4.49 (d, J=9.5 Hz, 1H), 4.64 (m 1H), 6 81 (dd, J=11.7, 2.4 Hz, 1H), 6.86
(dd, J=8.5, 2.4 Hz, 1H), 7.36 (dd J= %9 8.6 Hz, 1H), 7.44-7.50 (m 2H),
7.65 (ddd, J=7.7, 7'7" 1'4 Hz' 7 77%br d, J=7.8 Hz, 1H). LOVB m z
415.3 (M1). WO 2010/ 150192PCT/ 182010/ 052827 -82- 3 | '.. EX?2
N-{(1S,2R)- 2-[(2'- cyano-2,4"- difluoro biphenyl-4-yl)oxy] cycl ohexyl}
pr opane- 2- v.\‘=1.’151 I—{m—6eH-—1+4 l.RQ(m 4H)-
1.79-1.90 (m 3H), 2. 1% Wwn 1H), |3.13 (septlet, J68Hz 3.57 (m 1H),
4.54 (d, J=9.5 Hz, 1H)4.63|(m |1H), 6.80 (1% .85
(dd, J=8.5, |2.4|Hz, 1H) | 7.31 (dd,cisINgaH4- gG @ ﬁg% H\;,;%
| > ,
7.36(m 1H), 7. 44} 7. 48( . Lovs t([rg.gfﬁ)a ( 8 HZ 1;% jﬁ% d(ﬁ fgﬁ&%G
(+1-) e P y Hz. 1H), 3.99 (dd, J=10.6, 1.6 Hz,
24 x| tetrahydro | 4 ) 4947420 (m, 2H), 4.24 (m
.0 2 | furan-3- ’ X . ’
O(j- Jipropane. | 1H)> 4:82 (m, 1H), 4.99 (d, J=9.4 Hz,
. 1H), 6.91 (d, J=8.8 Hz, 2H), 7.33-
NH ifonamide | 7:39 (M, 3H), 7.54 (d, J=8.8 Hz, 2H).
o:/s(o LCMS m/z 368.0 (M+1).
"H NMR (500 MHz, CDCl3) 5 1.36 (d,
J=7 Hz, 3H), 1.37 (t, J=7.1 Hz, 3H),
o~ 1.40 (d, J=6.8 Hz, 3H), 1.65 (m, 1H),
0 N{(1S.2R). | 1:83-1.93 (m, 2H) 196-2.00 (m,
2. [(2-ethoxy | 2H) 214 (m, 1H). 3.15 (septet,
O oiphonyl.d. | =68 Hz, 1H), 3.89 (m, 1H), 4.05 (g,
o5 EX | o] J=7.0 Hz, 2H), 4.68 (m, 1H), 4.73 (d,
o 6 | tyolopentyly | /=93 Hz 1H), 6.92 (d, J=8.8 Hz
<I 3r’o apne_g_ 2H), 6.97 (br d, J=8.2 Hz, 1H), 7.01
" gulfgnamide (ddd, J=7.4, 7.4, 1.1 Hz, 1H), 7.28
L (ddd, J=8.2, 7.4, 1.8 Hz, 1H), 7.32
0=Y=0 (dd, J=7.5, 1.7 Hz, 1H), 7.51 (d,
)\ J=8.9 Hz, 2H). MS (APCl) m/z
404.3 (M+1).
O "H NMR (500 MHz, CDCl3) 3 1.36 (d,
J=6.8 Hz, 3H), 1.40 (d, J=6.8 Hz,
3H), 1.65 (m, 1H), 1.84-1.91 (m,
O g([éjpshgizl 2H), 1.94-2.00 (m, 2H), 2.15 (m,
Ex | 4-yloxy) 1H), 3.15 (septet, J=6.8 Hz, 1H),
26 6 | oyclopentyl] | 3-89 (m. 1H), 4.68 (ddd, J=4.5, 4.5,
O yclop 2y 2.2 Hz, 1H), 4.72 (d, J=9.3 Hz, 1H),
O: prcl’fpa”e'.(; 6.97 (d, J=8.7 Hz, 2H), 7.32 (m, 1H),
NH suttonamiae | 7 43 (m, 2H), 7.54 (d, J=8.7 Hz, 2H),
=50 7.56 (m, 2H). LCMS m/z 360.1
/K (M+1).
o "H NMR (500 MHz, CDCl3) 3 1.36 (d,
}g_N/Q N-{(1S,2R)- | J=6.8 Hz, 3H), 1.39 (d, J=6.8 Hz,
I 2-(4- 3H), 1.60 (m, 1H), 1.79-1.91 (m,
pyrrolidin-1- | 4H), 2.00 (m, 4H), 2.09 (m, 1H), 3.15
27 C | ylphenoxy) | (septet, J=6.8 Hz, 1H), 3.24 (m, 4H),
cyclopentyl] | 3.83 (m, 1H), 4.48 (m, 1H), 4.82 (d,
propane-2- | J=9.2 Hz, 1H), 6.52 (d, J=8.9 Hz,
@ sulfonamide | 2H), 6.82 (d, J=9.0 Hz, 2H). LCMS
m/z 353 (M+1).




Ex 2 N-{(1S, 2R)-

pr opane- 2-
3H),
3.57 (m 1H),

sul f onam de

4.42 (d, J=9.5 Hz,

1H),

2-[4-(5- cyano-2- thienyl)-3- fluoro phenoxy] cycl ohexyl}
1H NVR 6 1.37 (d, J=6.7 Hz, 3H),
1. 4-w03810(159194H) , 1. 80- 1. 90(m 3H), 2. 12(m 1H), 3. 13( #epiB2010/6R88Hz, 1H) ,
4.65(m 1H),6.77-6.84(m 2H),

J=4.0,0.9 Hz, 1H),7.54 (dd, J=8.7, 8.7 1H), 7.60 (dd, J=4.0, 1.0 Hz,
1H). LCVB tniz 423.5 (M+l). \\ N " "zx 1 C N[(1S,2R) - 2-(4-
pyrrolidin-1- yl phenoxy) cycl ohexyl] propane-2- sulfonam de 1H NVR 6 1. 36
(m 2H, assuned,
HO O
2-cyano-4'- 'H NMR (500 MHz, CDCls) & 1.38 (d,
O (1R 29).2. | J=6:8 Hz, 3H), 1.41 (d, J=6.8 Hz,
> isopropyt | 3H) 188 (m, 1H), 1.84-1.92 (m,
N o |)y 2H), 1.94-2.05 (m, 2H), 2.16 (m,
O Ex S‘r’nini’ 1H), 3.17 (septet, J=6.8 Hz, 1H),
28 6 2ydogentyl} 3.92 (m, 1H), 4.73 (m, 1H), 4.80 (d,
! D | o) J=9.5 Hz, 1H), 7.04 (d, J=8.8 Hz,
bighenyl_ 4. | 2H), 7.56 (d, J=8.8 Hz, 2H), 7.62 (d,
b | J=8.2 Hz, 1H), 8.30 (dd, J=8.2, 1.8
NH . y Hz, 1H), 8.48 (d, J=1.7 Hz, 1H).
oi:o acl LCMS m/z 429.1 (M+1).
R ™H NMR b 1.37 (d, J=6.7 Hz, 3H),
e L) 1.40 (d, J=6.7 Hz, 3H), 1.67 (m, 1H),
>‘%ﬂ DAS2R)- | 1.812.05 (m, 4H), 214 (m, 1H)
° " 0 b.'[(h' U 315 (m, J=6.8 Hz, 1H), 3.89 (m,
- 5 yl")oox‘;r]‘é’y'd;) 1H), 4.65 (m, 1H), 4.69 (d, J=9.6 Hz,
O i) 1H), 6.72 (dd, J=12.3, 2.5 Hz, 1H),
F benty ,. | 877 (dd, J=8.7, 2.6 Hz, 1H), 7.33-
gﬂ?fgig?ﬁiée 7.39 (m, 2H), 7.42-7.46 (m, 2H),
O 7.50-7.53 (m, 2H). LCMS m/z 378.6
(M+1).
Q 'H NMR & 1.37 (d, J=6.8 Hz, 3H),
} ﬁ\N/Q PA2RY | 1.40 (d, J=6.8 Hz, 3H), 1.63-1.72 (m,
oH I g | ) 1.80-207 (m, 4H), 2.15 (m.
%?uno%’ © | 1H), 3.16 (septet, J=6.8 Hz, 1H),
30 O - | EX | piphenyla. | 389 (m. 1H), 463-4.68 (m, 2H)
2| 2 | ioloyolo | 676 (dd, J=11.7, 25 Hz, 1H), 6.81
O y ntyl 3; (br dd, J=8.5, 2.5 Hz, 1H), 7.32 (dd,
EZ-QY Propa | - 68 6 Hz, 1H), 7.37 (ddd, J=8.8,
: Sorfonamide | 80 2:6 Hz, 1H), 7.45-7.49 (m, 2H).
LCMS m/z 418.7 (M-1).
™H NMR & 1.33 (t, J=7.0 Hz, 3H),
1.37 (d, J=6.7 Hz, 3H), 1.40 (d,
i N-{(1S,2R)- | J=6.8 Hz, 3H), 1.62-1.71 (m, 1H),
}ﬁ\N/Q 2-[(2- 1.81-1.92 (m, 2H), 1.95-2.01 (m,
°© " 5 ethoxy-2- 2H), 2.14 (m, 1H), 3.15 (septet,
fluoro J=6.8 Hz, 1H), 3.89 (m, 1H), 4.06 (q,
31 ‘ B | biphenyl-4- | J=7.0 Hz, 2H), 4.64-4.68 (m, 2H),
’ yl)oxy] 6.68 (dd, J=11.5, 2.5 Hz, 1H), 6.73
‘ W cyclopentyl} | (br dd, J=8.4, 2.5 Hz, 1H), 6.96-7.03
propane-2- (m, 2H), 7.26 (m, 1H), 7.29 (dd,
sulfonamide | J=8.4, 8.4 Hz, 1H), 7.33 (ddd, J=8.2,
7.5, 1.8 Hz, 1H). LCMS m/z 422
(M+1).

1.38 (d, J=6.8 Hz,
7.34 (dd,




obscured by net hyl
1.51-1.63 (m 2H),

groups),
1.76-1.90 (m 3H),

obscur ed W9 2pwrrseid2di ne signal),

2.00 (m 4H),
3.14 (septet,

1.38 (d, J=6.8Hz,3H),1.39 (d,J=6.8Hz, 3H),
2.03 (m 1H, assuned,
J=6. 8 Hz pCTHB201G02821m 4H),

3.52 (m 1H), 4.34 (m 1H), 4.68 (d, J=9.2 Hz, 1H), 6.52 (br d, J=8.8 Hz,
2H), 6.89 (d, J=9.0 Hz, 2H). LCMB tniz qa 7 (MF1). 39\ (:) go * 172
0=(/)=C ----- 1% Ex 2 N{(1S,2R) - 2-[( et hoxy bi phenyl -4- yl )oxy]
cycl ohexyl } propane-2- sulfonamde 1HNWR 6 1.36-1.39 (m 9H), 1.36- 1.58
(m 4H, assuned, obscured by nethyl groups), 1 78-1. 98 (m 3H) 2 16 (m
1H), 3.14 (septet, 1 68 FE, 1Hy —3-58 (m q 4 05 (g Hz. ,
) i by (d,Jj%
4.58 (d, J=9.3 HZMX-*T @ (M | (1 SBRIA-|7 ?(g@n 7/ (%
J=8.2,7.5,1[8H Qo J=7.|®-[l-(B- Hz, 1 yﬁ _CNB
tniz 415.6 (M1 2 0/ 130192RGAAG.82010/ 682 % t
N-[ (1S, 2R) - | 2- (] 6-[ 2- 2] rifthigﬁymsethdj{sé) h%ﬂ g‘é ﬁrﬁ %epg‘r oxy)
cycl ohexyl ] | @2opane- 2- fona%fdeﬂuoro 8 H), 4.57 (d
F ohenoxy] | 979 Hz 1H) 467 (m, 1H), 6.72-
A oyclopentyly | 6:79 (m, 2H), 7.34 (dd, J=4.0, 0.9
_ ropanes. | Hz 1H). 7.54 (dd, J=8.7, 8.7 Hz
\ itonarmde | 1H), 7.60 (dd, J=4.0, 1.0 Hz, 1H).
N LCMS m/z 407 (M-1).
N ™H NMR 5 0.65 (m, 2H), 0.89 (m,
oyclopropyl- | 2 1:37 (d J=6.8 Hz, 3H), 1.40 (d,
0 ’Q S fuorod. | J=6.8 Hz, 3H), 1.62-1.71 (m, 1H)
e 1R 2ovo. | 1:81-2.04 (m, 4H), 2.14 (m, 1H),
o ¢ E{I( 25)27 115,93 (m, 1H), 3.15 (septet, J=6.8 Hz,
® S(USI%F;];';’V 1H), 3.89 (m, 1H), 4.63-4.67 (m,
33 - B | aminol 2H), 6.30 (br s, 1H), 6.72 (dd,
oy oyclopentyly | 9=12:2, 25 Hz, 1H), 678 (br dd,
v o) J=8.6, 2.5 Hz, 1H), 7.37 (dd, J=8.8,
! biphenyla. | 8:8 Hz, 1H), 7.48 (br dd, J=7.8, 7.8
o Hz, 1H), 7.63 (m, 1H), 7.70 (ddd,
i J=7.7, 1.8, 1.2 Hz, 1H), 7.85 (m,
1H). LCMS m/z 461 (M+1).
(0]
>_g_N,(;> 'H NMR & 1.37 (d, J=6.8 Hz, 3H),
I N-{(1S,2R)- | 1.40 (d, J=6.8 Hz, 3H), 1.63-1.71 (m,
? 2-(2-fluoro- | 1H), 1.82-2.04 (m, 4H), 2.14 (m,
442 1H), 2.88 (s, 3H), 2.93 (t, J=6.7 Hz,
O [(methyl 2H), 3.16 (septet, J=6.8 Hz, 1H),
"| g, | suffony) 3.46 (dt, J=6.6, 6.6 Hz, 2H), 3.89 (m,
34 O 5 | aminoJethyl} | 1H), 4.25 (br t, J=6.5 Hz, 1H), 4.64-
biphenyl-4- | 4.67 (m, 2H), 6.71 (dd, J=12.2, 2.5
yl)oxy] Hz, 1H), 6.77 (br dd, J=8.6, 2.6 Hz,
cyclopentyl} | 1H), 7.28 (d, J=8.4 Hz, 2H), 7.34
O« _NH propane-2- | (dd, J=8.8, 8.8 Hz, 1H), 7.48 (dd,
% sulfonamide | J=8.2, 1.6 Hz, 2H). LCMS m/z 499.0
0 (M+1).
™H NMR 5 1.36-1.40 (m, 6H), 1.4-
}E\ /Q '2\‘_'[{((21._8’2R)' 1.56 (m, 4H), 1.80-1.91 (m, 3H),
i AP 2.16 (m, 1H), 3.14 (septet, J=6.8 Hz,
¢ ﬂﬁoﬂ) 1H), 3.58 (m, 1H), 4.49 (d, J=9.5 Hz,
Ex | 1H), 4.64 (m, 1H), 6.81 (dd, J=11.7,
35 O e | 2 | DPNeI o 4 Hz, 1H), 6.86 (dd, J=8.5, 2.4 Hz,
N %)OXIV]CVCO 1H), 7.36 (dd, J=8.6, 8.6 Hz, 1H),
O OV | 744750 (m, 2H), 7.65 (ddd, J=7.7,
propane-z- -\ 7.7 1.4 Hz, 1H), 7.77 (br d, J=7.8
sulfonamide

Hz, 1H). LCMS m/z 415.3 (M-1).




7.32 (dd, J=8.8,
Hz, 1H), 7. 79(dd, J=8. 8, 0. 6Hz,
. . 1H).LOMS tniz 470.7 (M1).
N-[ (1S, 2R) -

IHNWVR 6 1.36-1.39 (m 6H),1.4-
signals),1.81- 1.97 (m

1H), 80@010(159192H) ,
6.97 (br d, J=8.2 Ft,
3.0 Hz, 1H),

1.

|_|)
4.36 (q, J
H)

57(m 4H, assuned, partially obscuredby

(

, 2.10-
=8.2 Hz,
7.19

.36 (ddd,,J
1H) 7.84(dd,

2.18 (m 1H),
2H), 4.53 (d, P(IEEHBE)lHnszszyl—l) ,
(ddd, J=7.5, 7.5, 1.1 Hz,
=8.2, 7.4, 1.8
¥7 71 T, 1H)

41 u0), Lu

3.14 (septet,

z Qo zi 1 0=0)=0 .....

cycl ohexyl ]
(d, J=6.8 Hz
signal s),
3.60 (m 1H)
7.36(m 2H),
(m1H), 8. 44

2- ({642- (tr| fluoro net hoxy) phenyl ] pyridin-3- yll oxy)
propane—2—su-eonam-ge—1H-NVRE6—1-37{(e—3F=6-—+ !—'z, u..,,
, 3%72[ 8 §(sz¢fxe THPR %' %5%%:
{81-1L H), 1H)1, 793|
b gl 43‘(3'4 o0 ok 28 & tet, J et
: @ ’ r 4 (d, J=9.5 Hz,
dg p=3. 0, 0lgbw, |”4Z 680(de117
AN yI)oxy] 2.4 Hz 1H) 685 (dd, J=8.5, 2.4 Hz,
O cyclohexyly | 1H), 7.31 (dd, J=8.5, 8.5 Hz, 1H).
propane-2- | 7.36 (m, 1H), 7.44-7.48 (m, 2H).
F sulfonamide | LCMS m/z 433 (M-1).
i /Q "H NMR & 1.37 (d, J=6.7 Hz, 3H)
S _ _ . , J=0. Z, ,
} ™ ’2“_[%?(2’_2@ 1.38 (d, J=6.8 Hz, 3H), 1.4-1.58 (m,
0 ano.0- 4H), 1.80-1.90 (m, 3H), 2.12 (m,
tﬁ’ienyl)_& 1H), 3.13 (septet, J=6.8 Hz, 1H),
37 i ducra 3.57 (m, 1H), 4.42 (d, J=9.5 Hz, 1H),
henoxy] 4.65 (m, 1H), 6.77-6.84 (m, 2H),
PNg Edohex 3 | 734 (dd. J=4.0, 09 Hz, 1H), 7.54
— 3r’o ane}é_ (dd, J=8.7, 8.7 Hz, 1H), 7.60 (dd,
\ D a1 | J=4.0, 1.0 Hz, TH). LCMS m/z 423.5
N (M+1).
"H NMR & 1.36 (m, 2H, assumed,
o /Q obscured by methyl groups), 1.38 (d,
I N-[(1S,2R)- | J=6.8 Hz, 3H), 1.39 (d, J=6.8 Hz,
}ﬁ_ﬁ 2-(4- 3H), 1.51-1.63 (m, 2H), 1.76-1.90
© Q pyrrolidin-1- | (m, 3H), 2.00 (m, 4H), 2.03 (m, 1H,
38 ylphenoxy) | assumed, obscured by pyrrolidine
cyclohexyl] | signal), 3.14 (septet, J=6.8 Hz, 1H),
propane-2- | 3.25 (m, 4H), 3.52 (m, 1H), 4.34 (m,
N sulfonamide | 1H), 4.68 (d, J=9.2 Hz, 1H), 6.52 (br
Q d, J=8.8 Hz, 2H), 6.89 (d, J=9.0 Hz,
2H). LCMS m/z 366.7 (M+1).
o "H NMR & 1.36-1.39 (m, 9H), 1.36-
1 1.58 (m, 4H, assumed, obscured by
>7g N/Q ’2\1_'[{(21._8’,[%]R2(_ methyl groups), 1.78-1.98 (m, 3H),
? " (her? 1) | 2.16 (m, 1H), 3.14 (septet, J=6.8 Hz,
39 ‘ yl')ooxy]y 1H), 3.58 (m, 1H), 4.05 (q, J=7.0 Hz,
- eyclonexyly | 2H)> 458 (d, J=9.3 Hz, 1H), 461 (m,
5 oropane.2. | 1H), 6.94-7.03 (m, 4H), 7.28 (ddd,
O culfonamide | /=82 7.5, 1.8 Hz, 1H), 7.32 (dd,
J=7.5, 1.7 Hz, 1H), 7.52 (d, J=8.9
Hz, 2H). LCMS m/z 415.6 (M-1).

1H),
8.42 (dd, J=3.0,




o O0OH-...." 1
yl ] oxy} cycl ohexyl ]

1.39 (d, WeenByi1923H),

wat er signal),

1H),

N,

3.58 (m 1H),

X 2 NJ[(1S, 2R)-
pr opane- 2-

1H), 7. 65(dd, J=8. 7, 0. 6Hz, 1H),

(MF1) .

\\' N

1.82-1.90 (m 3H),
4.44 (d, J=9.5Hz, 1H)
(dd, J=8. 8, 2. 9Hz, 1H), 7. 39(d, J=4.0Hz, 1H)
8.31 (dd, J=2.9, 0.6 Hz,

2-{[6-(5- cyano-2- thienyl)
sul fonam de 1H NMR 6 1.38 (d, J=6.8 Hz, 3H),
1.43-1.56 (m 4H, assuned, part ipalrhip2osezed by
2.06-2.12(m 1H), 3. 15(sept et
70 (m1H),7.35

59 (d, J=4.0Hz,
1H) . LCMS tniz 406

a5,

'H NMR & 1.36-1.39 (m, 6H), 1.4-
1.57 (m, 4H, assumed, partially

’2\1__([{(8_8[2’?@_ obscured by methyl signals), 1.81-
Q ,Q . 1.97 (m, 3H), 2.10-2.18 (m, 1H),
>—§‘H I (8.2.2 3.14 (septet, J=6.8 Hz, 1H), 3.60 (m.
ethggy‘)’ 1H), 4.36 (q, J=8.2 Hz, 2H), 4.53 (d,
40 S 8 | phomyl J=9.5 Hz, 1H), 4.67 (m, 1H), 6.97 (br
N dina. | & /=82 Hz, 1H). 7.19 (ddd, J=7.5,
o Joxy) 7.5, 1.1 Hz, 1H), 7.32 (dd, J=8.8, 3.0
j{ y I{] o |Hz, 1H), 7.36 (ddd, J=8.2, 7.4, 1.8
F VOONSXY] | Hz, 1H), 7.79 (dd, J=8.8, 0.6 Hz,
Slrjcl)frc))ig?r;id-e 1H), 7.84 (dd, J=7.7, 1.7 Hz, 1H),
8.42 (dd, J=3.0, 0.6 Hz, 1H). LCMS
m/z 470.7 (M-1).
H NMR © 1.37 (d, J=6.7 Hz, 3H),
] '2\'_'([{((1_8[2’?R)' 1.38 (d, J=6.8 Hz, 3H), 1.4-1.58 (m.
>_g_N (trifluoro 4H, assumed, partially obscured by
IR h methyl signals), 1.81-1.97 (m, 3H),
§ theenol)](y) 211217 (m, 1H), 3.14 (septet,
41 ) B rid%_s_ J=6.8 Hz, 1H), 3.60 (m, 1H), 4.53 (d,
¥ J=9.5 Hz, 1H), 4.69 (m, 1H), 7.33-
F y}o|x3;]) o | 7:36 (m, 2H), 7.38-7.43 (m, 2H),
P cyclo exé] 7.64 (dd, J=8.7, 0.6 Hz, 1H), 7.82
gﬂ?fgig?ﬁiée (m, 1H), 8.44 (dd, J=3.0, 0.6 Hz
1H). LCMS m/z 459 (M+1).
0 "H NMR & 1.38 (d, J=6.8 Hz, 3H),
1.39 (d, J=6.8 Hz, 3H), 1.43-1.56 (m,
>¥ E\N ’2\1_'{[[(&%?'?)' 4H, assumed, partially obscured by
Q CVano-2- water signal), 1.82-1.90 (m, 3H),
P tﬁ’ien ) 2.06-2.12 (m, 1H), 3.15 (septet,
4 “ EX | oo G)s | J=6.8 Hz, 1H), 3.58 (m, 1H), 4.44 (d,
2| Do J=9.5 Hz, 1H), 4.70 (m, 1H), 7.35
Ag ohexy] | (dd: J=8.8, 29 Hz 1H), 7.39 (d
— cyclo eé J=4.0 Hz, 1H), 7.59 (d, J=4.0 Hz,
N bropane-c= | 1y 7.65 (dd, J=8.7, 0.6 Hz, 1H),
sulfonamide

8.31 (dd, J=2.9, 0.6 Hz, 1H). LCMS
m/z 406 (M+1).

pyndi n- 3-

J=6.8 Hz,
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TABLE 2
Mass
Ex Ret. Mol. spec:
4 Method Structure IUPAC Name Time Wt. Obs
(min.) Calc. |ionm/z
(M+1)
\N/
N
N cis-N-[4-{4-[6-
(dimethyl-
amino)-pyridin-
43 E 3-yllphenoxy}- 1.66" | 405.17 | 406.07
tetrahydrofuran-
On.,,
" C/O 3-yllpropane-2-
GH N sulfonamide
L=0
oﬁj’\
O F cis-N-[4-{[2"-
¢ F | (trifluoro-
O methyl)-
biphenyl-4- A
44 E . QO yiloxyl- 3.43 429.12 | 430.03
() tetrahydrofuran-
H/“{S;O 3-yllpropane-2-
O’)\ sulfonamide
O cis-N-{4-[(4'-
O methylbiphenyl-
45 | E 4-yljoxyl- 3.43" | 375.15 | 376.05
o tetrahydrofuran-
(+) QO 3-y|}propgne-2-
HY' sulfonamide
05350

\.



44 E 40F FF O

met hyl ) -

\J" 0

bi phenyl - 4- yl ] oxyl
3. 43A 429%020036B00B3 45 E 0 " cis-N-{4-[ (4 -
t et rahydr of uran3-yl | propane-2- sul fonam de 3. 43A 375.15 376.05

46

(0]

co (+/-)..

(+19 O""Qo
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cis-4'-({4-
[(isopropyl-
sulfonyl)-
amino]tetrahydr
ofuran-3-
yl}oxy)-N,N-
dimethylbi-
phenyl-4-
carboxamide

2.46"

HN ? -s---0 cis-N44-{[2' -
- tetrahydrofuran3-yl] propane- 2-
met hyl bi phe®girAB3i1)/035e837

432.17

(trifluoro-

sul f onam de

-85- 46 E

433.08

47

cis-N-[4-{[3"-
(trifluoromethyl)
biphenyl-4-
ylJoxy}etrahydr
ofuran-3-
yl]propane-2-
sulfonamide

3.53"

429.12

430.06

48

cis-N-[4-(4-
pyridin-4-
ylphenoxy)tetra
hydrofuran-3-
yl]propane-2-
sulfonamide

1.47%

362.13

363.06

49

cis-4'-({4-
[(isopropylsulfo
nyl)aminoltetrah
ydrofuran-3-
yl}oxy)biphenyl-
2-carboxamide

2.20%

404.14

405.04




8r _zcis-4-({4-

[ (i sopropyl sul fonyl)- am no]tetrahydr ofuran-3-

yl 1 oxy) - N, N-di et hyl bi - pheny1- 4- carboxani de 2. 46A 432.17 433.08 47 EOQ "

8 =\()

WO 20i0sNa- { [ 3' -

of uran- 3- yl ] propane-2- sul fonam de 3.53A 429.12 430.06 48 E z / \

0 _ -7-

_ : -F- cis-N-[4-(4- pyridin-4- yl
yl ] propane-2- sul fonami de 1.47A 362.13 3

50

cis-N-[4-(4-
quinolin-5-
ylphenoxy)tetra
hydrofuran-3-
yl]propane-2-
sulfonamide

1.79"

412.15

henoxy)tetra hydrof uran- 3-
3.06 49 E 1101

413.05

(trifluoromethyl) biphenyl -4yPLoABtoneds2atnydr

6 E\ \

51

cis-N-tert-butyl-
4'({4-
[(isopropylsulfo
nyl)aminoltetrah
ydrofuran-3-
yl}oxy)biphenyl-
2-sulfonamide

3.25%

496.17

497.07

52

cis-N-[4-(4-
isoquinolin-5-
ylphenoxy)tetra
hydrofuran-3-
yl]propane-2-
sulfonamide

1.78"

412.15

413.04

53

cis-4'-({4-
[(isopropylsulfo
nyl)aminoltetrah
ydrofuran-3-
yl}oxy)biphenyl-
3-carboxamide

2.28"

404.14

405.01

54

N-[(1S,2R)-2-
(4-piperidin-1-
ylphenoxy)cyclo
hexyl]pro-pane-
2-sulfonamide

4.35°8

380.21

381.24

AColumn: Waters Sunfire Cig 3.5 um, 4.6x50 mm; Mobile phase A: 0.05%
TFA in water; Mobile phase B: 0.05% TFA in CH3CN; Flow rate 2.0 mL/min.
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GRADIENT:
0 minutes 5%B
4 minutes 95%B
5 minutes 95%B

BColumn: Waters Xterra Cis 3.5 um, 4.6x50 mm; Mobile phase A: 0.1%
NH4OH in water; Mobile phase B: 0.1% NH4OH in CHsCN; Flow rate 2.0

mL/min.
GRADIENT:
0 minutes 5%B
5.83 minutes 95%B
9.0 minutes 95%B

Biological Protocols

Growth and Maintenance of ES Cells

Murine ES cell line E14, with a targeted mutation in the Sox1 gene and

a neuroectodermal marker that offers G418 resistance when the Sox1 gene is

10  expressed (Stem Cell Sciences, West Mains Road, Edinburgh, Scotland EH9
3JQ) may be used in all experiments. ES cells may be maintained
undifferentiated as previously described (Methods For The Isolation And
Maintenance Of Murine Embryonic Stem Cells; Roach-M-L, McNeish-J-D.,
Methods in Molecular Biology, 185, 1-16 (2002)). Briefly, ES cells may be

15 grown in stem cell culture media comprising a base medium of Knockout™ D-
MEM (Invitrogen 5791 Van Allen Way, Carlsbad, CA USA 92008,),
supplemented with 15% ES qualified Fetal Bovine Serum (FBS) (Invitrogen),

0.2 mM L-Glutamine (Invitrogen), 0.1 mM MEM non-essential amino acids
(Invitrogen), 30 ug/ml Gentamicin (G418) (Invitrogen), 1000 U/ml ESGRO™

20 (CHEMICON International, Inc., 28820 Single Oak Drive,Temecula, CA
92590) and 0.1 mM 2-mercaptoethanol (Sigma, 3050 Spruce St., St. Louis,

MO 63103). ES cells may then be plated on gelatin-coated dishes (BD
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Biosciences, 2350 Qume Drive,San Jose, CA 95131), wherein the media is
changed daily and the cells dissociated with 0.05% Trypsin EDTA (Invitrogen)
every other day.

Neural In Vitro Differentiation of ES Cells

5 Embryoid Body Formation: Prior to embryoid body (EB) formation the
tTM

ES cells may be weaned from FBS onto Knockout Serum Replacemen

(KSR) (Invitrogen). To form EBs, ES cells may be dissociated into a single

cell suspension, then 3x10° cells plated in bacteriology dishes (Nunc 4014)

and grown as a suspension culture in NeuroEB-I medium that consisted of

10 Knockout™ D-MEM (Invitrogen), supplemented with 10% KSR (Invitrogen),

0.2 mM L-Glutamine (Invitrogen), 0.1 mM MEM non-essential amino acids

(Invitrogen), 30ug/ml Gentamicin (Invitrogen), 1000 U/ml ESGRO™

(CHEMICON International, Inc.), 0.1 mM 2-mercaptoethanol (Sigma) and

150ng/ml Transferrin (Invitrogen). The plates may then be put on a Stovall

15  Belly Button™ shaker in an atmospheric oxygen incubator. The media may

be changed on day 2 of EB formation with NeuroEB-lI and on day 4 with

NeuroEB-II (NeuroEB-I plus 1ug/ml mNoggin (R&D Systems, 614 McKinley
Place N.E. Minneapolis, MN 55413)

Neuronal Precursor Selection and Expansion: On day 5 of EB

20 formation, EBs may be dissociated with 0.05% Trypsin EDTA, and 4x10°

cells/100mm dish may then be plated on Laminin coated tissue culture dishes

in NeuroEB-11-G418 medium that consisted of a base medium of a 1:1 mixture
of D-MEM/F12 supplemented with N2 supplements and NeuroBasal Medium
supplemented with B27 supplement and 0.1 mM L-Glutamine (all from
25 Invitrogen). The base medium may then be supplemented with 10ng/ml
bFGF (Invitrogen), 1ug/ml mNoggin, 500ng/ml SHH-N (ProSpecBio Rehovot
Science Park, P.O. BOX 398, Rehovot 76103, Israel), 100ng/ml FGF-8b (R&D
Systems), 1ug/ml Laminin and 200ug/ml G418 (Invitrogen) for selection of
neuronal precursors expressing Sox-1. The plates may then be put in an
30 incubator containing 2% oxygen and maintained in these conditions. During
the 6-day selection period, the NeuroEB-II media should be changed daily.
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On day 6, the surviving neuronal precursor foci may then be dissociated with
0.05% Trypsin EDTA and the cells plated at a density of 1.5x10° cells/100mm
Laminin coated dish in Neuroll-G418 medium. The cells may then be
dissociated every other day for expansion, and prepared for cryopreservation

5 atpassage 3 or 4. The cryopreservation medium typically contains 50% KSR,
10% dimethyl sulfoxide (DMSO) (Sigma) and 40% Neuroll-G418 medium.
Neuronal precursors may be cryopreserved at a concentration of 4x10°
cells/ml and 1ml/cryovial in a controlled rate freezer overnight then transferred
to an ultra-low freezer or liquid nitrogen for long-term storage.

10 Neuronal Differentiation: Cryopreserved ES cell-derived neuronal

precursors may be thawed by the rapid thaw method in a 37°C water-bath.
The cells are then transferred from the cryovial to a 100mm Laminin coated
tissue culture dish that already contains Neuroll-G418 that has been
equilibrated in a 2 percent oxygen incubator. The media is changed with
15  fresh Neuroll-G418 the next day. The cells may be dissociated every other
day as described above for expansion to generate enough cells to plate for
the screen. For the screen, the cells are plated into 384-well poly-d-lysine
coated tissue culture dishes (BD Biosciences) by the automated SelecT®
(The Automation Partnership York Way, Royston, Hertfordshire SG8 5SWY
20 UK) at a cell density of 6K cells/well in differentiation medium Neurolll that
contains a 4:1 ratio of the NeuroBasalMedium/B27:D-MEM/F12/N2
supplemented with 1uM cAMP (Sigma), 200uM Ascorbic Acid (Sigma),
1ug/ml Laminin (Invitrogen) and 10ng/ml BDNF (R&D Systems, 614 McKinley
Place N.E. Minneapolis, MN 55413). The plates are then put in an incubator
25 with 2 percent oxygen and allowed to complete the differentiation process for
7 days. The cells could then be used over a 5-day period for the high

throughput screen.
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Waters Xterra 018 3.5 pm 4.6x50 mm Mobile phase A: 0.1% NHACH i n water;
Mobi | e phwieeo®/150192% NHAOH in CH3CN, Flow rate 2.0 ni/ mPeT/IERADVERET O
mnutes 598 5.83 minutes 95%B 9.0 minutes 95%8 5 Biological Protocols

G owm h and Mai ntenance of ES Cells 90- Murine ES cell line E14, with a
targeted nutation in the Sox1l gene and & neuroectodernmal marker that offers
(418 resi stance when the Sox1l gene is 10 expressed (Stem Cell Sciences,
West Mai ns Road, Edi nburgh, Scotland EHO 3JQ may be used in all
experinments. ES 3e| I.E ma% be mai ntained undifferentiated as previously
descri bed (Metho ol ati on And Mai ntenance O Miurine Enbryonic

Stem Cel | s; Roaclpdcedu Ksi AMPA BS c¥RAIPR S8rd¥ ecul ar Bi ol ogy, 185,
1-16 (2002)) BriefTy, ES cells nmay be Ib grown 1n stemcell culture nmedia
conpri sing a baseOmtr day of thehaskayu ttavF assayimayge pesognevasing then Way,
Car | sbhad, Cﬁ\ I:]JSA 9200%%3 suppl enented with 15% ES qualified Fetal Bovine
Serum (FBS) f’ W'ingrrgﬁ 0.2 MML-Gutamne (lnvitrogen), 0.1 mJv MEM

non- essent i al ammﬁymmr(l nvitrogen), 30 jig/mL Gentam cin ((418)
(I'nvitrogen), 1000 m ESGROTM 20 (CHEM CON International, Inc., 28820
Single Qak Drive,Gemeeund, CA 928b0) and 0.1 mWY mer captl6@srmi@tionsi gns,

3050 Spruce St., \ge Louis, MO 68?.‘&93) ES cel | SdRY t hen 1% r‘ﬁ'l\/f‘t ed on
gel ati n- coat ed d| es (BD
Glucose 1.8 180.2 10 mM
KCI 37 74.56 5 mM
10 MgSOg4 1 ml 1M Stock 246.48 1 mM
HEPES 2.38 238.3 10 mM
CaCl, 2 ml 1M Stock 110.99 2 mM

The pH may be adjusted to 7.4 with 1M NaOH. Prepare a 2 mM
(approx.) stock solution of Fluo-4 AM (Invitrogen) dye in DMSO - 22 yl DMSO
15  per 50 g vial (440 yL per 1 mg vial). Make a 1 mM (approx.) Fluo-4 AM, PA
working solution per vial by adding 22 ul of 20% pluronic acid (PA)
(Invitrogen) in DMSO to each 50 pg vial (440 pL per 1 mg vial). Prepare a
250 mM Probenecid (Sigma) stock solution. Make 4 uM (approx.) dye
incubation media by adding the contents of 2 50 pg vials per 11 ml DMEM
20  high glucose without glutamine (220 ml DMEM per 1 mg vial). Add 110 pL
probenecid stock per 11 ml media (2.5 mM final concentration). Dye
concentrations ranging from 2 uM to 8 yM dye may be used without altering
agonist or potentiator pharmacology. Add probenecid to the assay buffer
used for cell washing (but not drug preparation) at 110 ul probenecid stock
25 per 11 ml buffer.

Remove growth media from cell plates by flicking. Add 50 ul / well dye
solution. Incubate 1 hour at 37°C and 5% CO,. Remove dye solution and
wash 3 times with assay buffer + probenecid (100 pl probenecid stock per 10
ml buffer), leaving 30 uL / well assay buffer. Wait at least 10-15 minutes.

30 Compound and agonist challenge additions may be performed with the FLIPR
(Molecular Devices, 1311 Orleans Ave, Sunnyvale, CA 94089). The first
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The plates are then pur—n—aﬁﬂ—ﬁeubat—ef—%—w—t—h—z—peﬁeeﬁ{—exygen and
allowed to conplete the diXfenentiation prdcdss for 7 days.| The cells could
t hen be used over a 5-gday perifod—for—the highthroughput—sgreen. -90- In
vitro assays Procedure fér AWPA ES Cel | FQ_-82>'R780r een On the day of
the assay, the FLIPR assay may be perforned Using the follqw ng nethods:
5Assay buffer: 4 1.79




Conmpoundg/ LMW\ concentrati on] |

m 1M St oxR2A0/Be’2 MV

NaCl 8. 4758. 44145 nmM d ucosel. 8180. 210 mM
KCl . 3774.565 mM 10MgSO41 ml 1M St ock246. 481 mM HEPES2. 38238. 310 nM Cad 22

The pH may be adjusted to 7. 2CRIBI1WUN2BECH.

Prepare a 2 mM (approx.) stock solution of Fluo-4 AM (lnvitrogen) dye in

DVBO - 22 pl

vial).
(approx.) dye incubati

11 m DVEM 20 high gluco$e w

DMSO 15 per 50 pg vial
(approx.) Fluo-4 AM PA working sol ution“per vial
pluronic acid (PA) (Ilnvitrogen)
Prepare a 250 mM Probenecid (Sigma) stock sol ution.
n medi a by adding the contents of 2

(44(_)2pL per 1 ng vial).

in DMSO to each 50 pg vial

t hout gl utanDi35 220 mM DVEM

by addi ng 22 pl

Make a 1 nM

of 20%
(440 pL per 1 ny
Make 4 pM

50 pg vials per
per 1 ng vial).

i
Add 110 pL probenecid
Dye concentrations rangi n® fr

+ ]
LULK PNY

11 i P [ D I~ W - ]
| L L 111 nmedra (2.0 TTvitTiiar y

ym 2 pMto 8 gM4Alye nmay be usg

oncentration).
d without

altering agoni st or porentiat
buf fer used for cell washi7ng

I pharmacot oqy.__Add probeneci
but not drug ﬂr@paration) at

d to the assay
110 pl

probeneci d stock 25per[ I1T _nmi §
by flicking. Add 50 plj wd| {

ut T er. ReI’TDVE‘%.gJi:OWt h nmedia fr

omcell plates
at 37C and 5%

COX2. Renove dye sol utipn d
(100 pl probenecid stock per 1

vash 3 tines §1 assay buffer

lye solution. Incubate 1 hour
0 buffer),w'f eaving 30 pL /

+ probenecid
wel | assay

buffer. Wait at | east 10-4.@ m
addi tions may be perforned w

nutes. 30 Co nd and agoni S
h the FLIPR ( ecul ar Devi c§g

t chal |l enge
s, 1311 Ol eans

Ave, Sunnyvale, CA 940@9)11The
whi ch are added as 15 jplL of a]
pL of 4X concentration| of 12gof

> first -91-og@dition is for

or chall e1ng(e: Thi s achi eV

; ~ft Ay

1 St

Q

test conpounds,
addition is 15
es 1X

concentration of all clerpeunds
pretreated at |least 5 mntes

aennd AdAr + . AN
T SCUUITTU TuutrT U1 UTT.

O I
bef o i §.28addi ti on.

Ty AT T C1

Compounds are
Sever al

basel i ne i nages are coftected
i mages are collected for 14ast

w-th—the—FHPR before—conpout
one mnute &.82r conpound ag

d addition, and
dition. Results

are anal yzed by subt ralgti ng te m ni mum fgorescent FLT PR val ue after
conpound or agonist additi®n firomthe peak 4881 uorescent vdl ue of the FLIPR
response after agonist|additi¢n to obtain %d]@ @hange in fTdorescence. The
change in fluorescence| (RFts, [relative fl uor Rent uni ts) gre then anal yzed
usi ng standard curve fj ttilyg al gorithns. T@g ﬁegative contrlol is defined by
t he AMPA chal | enge al opne, "and|the positive™ 8 trol is defirned by the AMPA
chal l enge plus a maxi npl ggncentration of 1bgyclothiazide (10 uMor 32 uM.
Conpounds are delivered as 50 st ocks or as powders. Powders are
solubilized in DVMSO. Conpeginds are then adgeggt o assay drug buffer as 40 pL
top [concentration] (4X-the td i i —The standard
agoni st challenge for thiggassay is 32 i.|M7APA. 20ECK, values of the
conpounds of the invent+enr—ar¢e—preferably—10—m-eroemplar—oerl ess, nore
preferably 1 mcronolar o21less, even noreO@3& erably 100 nanonol ar or
| ess. The data for spegctrfic—conpounds—of—the—+nvention—+s—rovi ded below in
Tabl e 3. 22 0.861

23 2.58*

24 0.523

25 2.96*

26 1.12*

27 0.857*

28 0.651*

29 0.521

30 0.349

31 0.327




Table 3 Ex. # AMPA Potentiator Assay EC50 (pm) 1 3.33* 2 1.36* 3 0.0217 4
1.79* -92- 5 0.535 6 1.54* 7 0.157 8 2.91 9 6.15* 10 1.16* 11 0.689 12

WO 2010/150192 PCT/IB2010/052827
93
32 1.40
33 0.623*
34 3.22
35 0.525
36 1.61
37 1.72
38 0.327
39 1.42*
40 0.148
41 0.331
42 2.78
43 4.48*
44 2.70*
45 2.55*
46 6.76
47 3.82
48 0.626*
49 1.41
50 0.452*
51 2.09
52 1.25*
53 1.11
54 0.503

* Value represents the geometric mean of 2-5 EC5, determinations
When introducing elements of the present invention or the exemplary

embodiment(s) thereof, the articles “a,” “an,” “the” and “said” are intended to

5 mean that there are one or more of the elements. The terms “comprising,”



1.10 13 5.28 14 2.32 15 2.88 16 <0.010 17 0.405* 18 1.18 19 0.248 20 0.729

21 0.239 22 0.861 23 2.58* 24 0.523 25 2.96* 26
WO 2010/150192 PCT/IB2010/052827

-94-

“‘including” and “having” are intended to be inclusive and mean that there may
be additional elements other than the listed elements. Although this invention
has been described with respect to specific embodiments, the details of these
embodiments are not to be construed as limitations to the invention, the scope

5 of which is defined by the appended claims.



1.12* 27 0.857* 28 0.651* 29 0.521 30 0.349 31 0.327 -93- 32 1.40 33
0.623* 34 3.22 35 0.525 36 1.61 37 1.72 38 0.327 39
WO 2010/150192 PCT/IB2010/052827

-95-

CLAIMS
1. A compound of formula |, or a pharmaceutically acceptable salt

thereof,
(R,

Y\(C(R7)2) ‘\
# —F

(Hzc)t (CHz)s

(R4)p
5 I
wherein each R' and each R? and each R’ is independently selected
from the group consisting of hydrogen, halogen, hydroxyl, -CFs, -CN,
-(C=0)R®, -0-(C=0)-R?, -(NR?)-(C=0)-R?, -(C=0)-0OR®, -(C=0)-N(R®%),;, -OR®,
-O-(C=0)-0R?, -0-(C=0)-N(R®)2, -NO2, -N(R%., -(NR®-SO.-R® -S(O).R%
10 -SO.-N(R?),, (C1-Ce)alkyl, (Cs-Crp)aryl, (C1-Co)heteroaryl,
(C1-Cg)heterocycloalkyl, and (Cs-Cip)cycloalkyl; wherein said (C1-Cs)alkyl,
(Ce-C1o)aryl, (C4-Co)heteroaryl, (C1-Co)heterocycloalkyl, or (Cs-Cqo)cycloalkyl
are each independently optionally substituted with one, two, three or four R?;
wis 0,1 or 2;
15 m is zero, one, two or three;
n is zero, one, two or three;
p is zero, one, two or three;
g is zero, one, two or three;
s is one and t is one; or one of s or t is one and the other of s or tis
20 two;
R? is hydrogen or (C-Cs)alkyl;
each R* is independently selected from hydrogen, or (Ci-Cs)alkyl;
wherein said (C4-Cs)alkyl may be optionally substituted with one, two, three
or four halogen, -CN, or -OR?;



1.42* 40 0.148 41 0.331 42 2.78 43 4.48* 44 2.70* 45 2.55* 46 6.76 47 3.82*
48 0.626* 49 1.41 50 0.452* 51 2.09 52 1.25* 53
WO 2010/150192 PCT/IB2010/052827

-96-

or two R* groups on the same carbon atom may be taken together to
form an oxo (=0) radical or a (Cs-Cs)spirocycloalkyl;
R® is hydrogen, or (C4-Cg)alkyl;
R® is (C4-Cs)alkyl-(C=0)-, [(C1-Ce)alkyl]o2N-(C=0)-, (C1-Cs)alkyl-SO,-,
5 (Cs-Cqo)cycloalkyl-SO2-, or [(C1-Ce)alkyl]2N-SO2-; wherein said (C4-Cg)alkyl
moieties of said [(C1-Cg)alkyl]2N-(C=0)- and [(C1-Cs)alkyl]2N-SO2- may
optionally be taken together with the nitrogen atom to which they are attached
to form a four to six membered heterocyclic ring;
R® is independently selected from the group consisting of hydrogen,
10  (C1-Ce)alkyl, (Cs-Cio)aryl, (C4-Co)heteroaryl, (C4-Co)heterocycloalkyl, and
(Cs-Cho)cycloalkyl; wherein said (C4-Cg)alkyl may be optionally substituted
with one, two or three substituents independently selected from hydrogen,
halo, -CN, perfluoro(C1-Ce)alkyl, hydroxy, amino, (C1-Cs)alkylamino,
[(C1-Cs)alkyllzamino, (C4-Cs)alkoxy, perfluoro(Cq1-Ce)alkoxy, HO-(C=0)-,
15 (C1-Cg)alkyl-O-(C=0)-, formyl, (C1-Ce)alkyl-(C=0)-, H2N-(C=0)-,
(C1-Ce)alkyl]-(NH)-(C=0)-,  [(C1-Ce)alkyl]2N-(C=0)-, (C4-Ce)alkyl-(C=0)-O-,
H(C=0)-NH-, (C4-Cg)alkyl(C=0)-NH-, (C4-Cs)alkyl(C=0)-[N((C1-Ce¢)alkyl)]-,
(C1-Ce)alkyl-SO2-, (C1-Cg)alkyl-SO2-NH-, (C4-Ceg)alkyl-SO2-[N((C1-Cs)alkyl)]-,
HoN-SO,-, [(Ci-Ce)alkyl]l-NH-SO,-, and [(C1-Cs)alkyl]oN-SOz-; wherein said
20 (Cq-Ce)alkyl may be additionally optionally substituted with an optionally
substituted (Cs-Cio)aryl, (C1-Co)heteroaryl, (C1-Co)heterocycloalkyl, or
(Cs-Cqp)cycloalkyl; wherein said optional substituents may be independently
substituted with from one, two, three or four radicals independently selected
from halogen, hydroxyl, -CF3, -CN, (C4-Cs)alkyl, (C4-Cs)alkoxy, and amino;
25 wherein each of said R® (Ce-C1o)aryl, (C1-Cg)heteroaryl,
(C1-Cg)heterocycloalkyl or (Cs-Cqo)cycloalkyl substituents may be optionally
additionally substituted with one, two, three or four radicals independently
selected from halogen, hydroxyl, -CF3, -CN, (C4-Cs)alkyl, (C4-Cs)alkoxy and
amino;
30 each R® is independently selected from the group consisting of
halogen, hydroxyl, -CF3, -CN, -(C=0)R'®, -O-(C=0)-R"’, -(NR'%)-(C=0)-R",



1.11 54 0.503 *Value represents the geonetric nean of 2-5 EC50

determ nati ons When introducing el enents of the present invention or the
exenpl ar ywerthodismenat (s) thereof, the articles "a," "an, PCTuB®10/652d27' sai d"
are intended to 5 nean that there are one or nore of the elenents. The
terms "conprising,” -94- "including" and "having" are intended to be

i nclusive and nmean that there may be addi'ti onal el enents other than the
listed el ements. Although this invention has been described with respect to
speci fic enbodi nments, the details of these enbodi nents are not to be

ST b N A coMHGTPOR roreaONE "

phar maceut i de% @\gR@% aQN@@)ag@ZIFhéreg{@) R'° 5850, N& Merein each Rl and
m

each R2 and eac i $”'i ndependent |y’ sel ected £ré e group consisting of
hydr ogen, hal ogerR ’hig dndeyendentiysseleaty frgra=tbe RBoUP BcNSILiNgRe, hydrogen,

0 ooy N BT 202 (RN ey halsonaT Gy aaSra ey yaas) 2,
(10 o SRyt unsiln @Atopue (67 @by sl o
( C1- C9) het erifit wine, (teQ- ngjhféﬁe‘i@&%ﬁfﬁ H@qiepQﬂdep@g &@i@gtegicfr@m lkxdroge@, each
or 5P erIe P LR, | e RUBRIGLE Pl LGRS Mgl 56 iRrf 1
i's zero, ong(Ct-@g)atkylltdmem, (Ci-Ce)alkoxy, perfluoro(C-Ce)alkoxy, HO-(C= O)
(C1-Cp)alkyl-O-(C=0)-, formyl, (C1-Ce)alkyl-(C=0)-, H2N-(C=0)-,

10 (C1-Cg)alkyl]-(NH)-(C=0)-, [(C1-Ce)alkyl]2N-(C=0)-, (C4-Cs¢)alkyl-(C=0)-O-,
H(C=0)-NH-, (C1-Cg)alkyl(C=0)-NH-, (C4-Cs)alkyl(C=0)-[N((C1-Cs)alkyl)]-,
(C1-Co)alkyl-SO,-, (C1-Cg)alkyl-SO2-NH-, (C4-Cg)alkyl-SO,-[N((C1-Ce)alkyl)]-,
HoN-SO,-, [(Ci-Ce)alkyl]l-NH-SO,-, and [(C1-Cs)alkyl]oN-SOz-; wherein said
(C1-Ce)alkyl may also be additionally optionally substituted with an optionally

15  substituted (Cs-Cqo)aryl, (C4-Co)heteroaryl, (C1-Co)heterocycloalkyl or
(Cs-Cqp)cycloalkyl; wherein said optional substituents may be independently
substituted with from one, two, three or four radicals independently selected
from halogen, hydroxyl, -CF3, -CN, (C4-Cs)alkyl, (C4-Cs)alkoxy, and amino;
wherein  each of sad R  (Cs-Cio)aryl, (Ci-Co)heteroaryl,

20 (Cq-Cg)heterocycloalkyl, or (Cs-Cqo)cycloalkyl substituents may be optionally
additionally substituted with one, two, three or four radicals independently
selected from halogen, hydroxyl, -CFs, -CN, (C4-C3)alkyl, (C¢-Cs)alkoxy, and
amino;

R" is hydrogen or (C1-Cs)alkyl;

25 ring “A” is (Ce-Cip)aryl, (C1-Co)heteroaryl, (Cs4-Cio)cycloalkyl, or
(C1-Co)heterocycloalkyl;  wherein two of said R' substituents on said
(C4-Cyo)cycloalkyl and (C4-Cg)heterocycloalkyl may optionally be attached to
the same carbon atom and may optionally be taken together to be oxo;

ring “B” is (Ces-Cip)aryl, (C1-Co)heteroaryl, (Cs-Cio)cycloalkyl, or
30 (C4-Co)heterocycloalkyl,
“X”is -O- or >C(R*)y;



gis zero, one, two or three; s is one andt is one; or one of s or t is
one and the other of s or t is 20 twd; R3 is hydrogen or (Cl-C6)al kyl;
each R4 iwoizntesersdent | y sel ected from hydrogen, or (C PCENBRMYDI282her ei n
said (G -C6)al kyl may be optionally substituted with one, two, three or
four hal ogen, -CN, or -OR9; -96- two R4 groups on the same carbon
atom may be taken together to form an oxg( =0) radical or a
(C3-C6)spirocycloal kyl; R5 is hydrogen, or (C-C6)alkyl; R6 is

(G -06)al kyl - (C=0) - [(O' C6) al kyl ] 2N- (C=0) -, (G -Cs6)al kyl - 802- 5

ggs %?éfi;: Oﬁl)lkgtl ggzldé ’geu [IT‘F?( O%ﬁg))aﬁjﬁ)[l\kﬁfg(e_ower el(fg(l'\’?%, and

[ (G -C6)al kyl | 2N+302%s _ayRYy_pt ISQ@LIdf_kJ@OE)aken together with the nitrogen
atomto which th% are attached to forma four to six nenbered heterocyclic

ring; R8 is inde nderAlogbrrmet@charmrﬁt@eag@mma@euhwm a@e@ﬁabmaab@en
lo (Ci-Co)al aryl teroa cycl oal kyl ,
i (Gaocl oytftaos v ReEt s ompdid A PeCisdichemidity oI TRE T, % *

substituted with ON@R1Y{ WO Or t hree substituents |ndependently selected from
hydr ogen, hal o, p)«t‘-ﬂrfl uoro( G -C6)al kyl, hydroxy, am no,

(G -C6)al kyl am -C6)al kyl]2ami n&z (G -Co6)al koxy, peril uoro(G

- C6) al koxy, HQ (CAO) m

$O C6)-e | - (C=0) -, H2N- ( C=0) -,
(G - C6)a|ky1]-( \ \[(C(Rﬂgﬁ gN- (C=0) - .o G - ) al kyl - (C=0) - 0-,
H(C=0)-NH, (G- CG)aIkyI(C-O) NH-, ) & kyI(C-O)-[N(( CG)ahkyI)]-

(G -06)al kyl -s02-, (G -Co)al kyI-

(Gi - 06) al kyl - S02-[ N( (G - C8) al kyl )] - N'NHsoz- and
[ (G -06)al kyl ] 2N-S02-; wherein said a - C6)a| kyl/ may \be addltlonally
optionally substituted with an optionally substitut/ed (C6\C o)aryl, (C
-C9) heteroaryl, (Ci-QC9)heterocycloal kyl, or (C31(dz@/§(>vcl aHgy | ; wher ei n

sai d optional substituents nay be independently sub ted with from one,

two, three or four radicals independently sel ec@:@ﬂd rom hal ogen, hydroxyl,

-CF3, -CN, (G -C3)alkyl, (G -C3)alkoxy, and ani ho;" 25 wherein each of said
R8 (C6-Cio)aryl, (G- 09) heteroaryl, (G -|g9) heterocycl oal kyl or

(C3-G o)cycl oal kyI substituents may be optionally additionally substituted
with one, two, th¥ee ohcoBwoUPE@f cEI 1, maa@hmmﬁqeytlgdlye@qc@@tam@ﬁaha| ogen,

Moependent IToesT e FaR Erikpel e SRRel R RN B8 TofkiRF oL | ©

-OF3, ~CN, - (C=0) Rlf7) - 0- (C=0) - R19, -(NRI19)-(C=0)-R19, Yo7’ ( C=0) - ORL,
-(C=0)-N(R1)2, -OR},-08-(C=0)-0RLl, -0-(C=0)-N(R1)2, N2, -N(R1)2,

M,

-(NR1) - SO02- R1, R1, -S02-N(R1)2; R is independently selected
fromthe group St i ng of hydrogen (@3%6) al kyl, (C6-Gio)aryl,
(G - C9) het er oa - C9) het erocycl oa and 5 (CB Ci o) cycl oal kyI ;

wherein said (G ey opfi onaN y substituyted with one, two or
three substituents i ndepe;géKRJg )qel ect ed from hydEogen Rral oR % - CN,

perfluoro(GCi -C6)al kyl, hydroxy, a - 06) al
kyl ] 2am i no, (O’-CG)aI koxy, peril E ) -,
(G -C6)al kyl-0-(C=0)-, fornyl, (Ci -Ct yl - ( ) 10

(G -06)al kyl]-(NH)-(C=0)-, [(C -06)al kyl]2N-(C=0)/-, (C\ C6)al kyl -(C=0) - 0-,
H(C=0)-NH, (G -06)al kyl (C=0)-NH, (G - CG)aIk)(Hg@—O) [ Al - C6) al kyl )] -

(G -06)al kyl -s02-, (C -06)al kyl-S02-NH, 2/

(Ci-06)al kyl -S02-[N((GCi -06) al kyl)]- H2N- S02- # (3%)a| kyl] - NH SO02-, and
[ (G -C6)al kyl ] 2N-S02-; wherein said (G -06)al k(y fray al so be addltlonally
optionally substituted with an optionall 15 substituted (C6-Ci o)aryl,

(G -C9) heteroaryl, (C -C9)heterocycloal kyl or (C3-Ci o)cycloal kyl; wherein
said optional substituents may be independently substituted with from one,

two, three or four radjcals inde endentlg@hsel ected from hal ogen, gdrox yl,
-CF3, -CN, (Ci- c:f’galk comgauns) aFsINg ha@umnbe RIRSEEARN%e @S 05 & d Ri o

(LG o)ary phafnacedidial dce@bible sgl@tﬁépeopa)ﬁé?%ﬁr gexelal ky L of

(C3-G o)cycloal kyl |tuets may be optiona |t|onaIIy substituted
with one, two, tHree ok cbmpoumidacedrsllngntmpeplcm‘nﬁeypmeedtngdclblmm balaogen,

hydr oxyl1,5 %ﬁmarmacedtléaﬁy acczap{al@(e SaI{ %ereof) V\}hke?é(l ‘lfj}snijofj1 m no;



R11 is hydrogen or (G -C6)alkyl; 25ring "A" is (C6-C o)aryl,

(G -C9) heteroaryl, (C4-GC o)cycloal kyl, or (G -C9)heterocycloal kyl; wherein
two of sawo 2Rb/soiyetituents on said (C4-Cio)cycl oal kyl @&aw/1B2010/052827

(G -C9) heterocycl oal kyl may optionally be attached to t he sane carbon atom
and may optionally be taken together to e oxo, ring "B" is (C6-Go)aryl,

(G -C9) heteroaryl, (C4-G o)cycloal kyl, ~30(C - C9) het erocycl oal kyl ; "X" is
-0- or WD 2010/ 150192PCT/ 1 B2010/ 052827 -98- "Y" is absent, >NRI11,
-(NR11)-(C=0)-, >0=0, -0- or >0(R7)2; and "Z" is -0-. -5-, -(5=0)-, or

SQ2) - d of cl 1 h ticall t abl
ch.|t t her eof Wn?f ei ncggéogg@ﬁﬁgﬂn d% ;nénth’% Blﬁp arlr?g?'nggﬁqlglyc(g? rg{%g%ﬁggﬁ ae

(R1)n l'a  pharmdcelti¢ayRRiceptdie §bmrﬁ@réof %h@eﬁh%q:welgtgrféﬁlyl ¥h 80&RHt abl e
sal t thereof wherein sai d compound has the stereochenistry of the Fornul a:

(R1)n 10l b one or two, R d@lﬁ@dﬁ;ﬂ’ﬁ@ld drrortde rggoup cangistngtafenysirogermdiaiggenai ns,
or a pharnmace utlc

t afal alt t 3 I _
5. A conpou 5?:)8/3 n°’g 1 2@ g%)ﬁt’he D o@e% n\émg (250;58 :\(C %) OR?,
15phar mageut {Gab) W(REpePtERPe s@-{CLORORT -OMEEE)-N(K LS - MO, ~RPR®)H, The
conpound of anéF of the proceed| ng clainms, or a phar maceutlcally accept abl e

salt thereof(N @izTR i i ngSIQAWR’s SHaYIR")p |a§1dzdﬁo Caalkylor wheeein Rgaids

et e a8 o e o 2, 2
- OR8, - 0- (C=0) - OR87 -O'I(PQZOQOmK)&&)dZ eN@almsN(R8)o? 5, (0¥RY) -SEnfeutCANRS,

-S02-N(R8) 2, an (bC- )t | kyl; wherein sal
accepta le salt thereof, wherein ring “A” is (C1-Co)heteroaryl; n is zero, one or

10 two; and wherein R' is selected from the group consisting of hydrogen,
halogen, hydroxyl, -CFs, -CN, -(C=0)R®, -O-(C=0)-R®? -(NR®)-(C=0)-R®,
-(C=0)-0R®, -(C=0)-N(R®),, -OR®, -O-(C=0)-OR?, -O-(C=0)-N(R®),, -NO,,
‘N(R®)2, -(NR®)-SO.-R®, -S(O).R® -SO»-N(R®),, and (Ci-Cs)alkyl; wherein
said (C1-Cg)alkyl is optionally substituted with one, two, three or four R®.

15 8. The compound of any of the proceeding claims, or a
pharmaceutically acceptable salt thereof, wherein ring “B” is phenyl; m is zero
or one; R? is hydrogen, halogen, hydroxyl, -CFs, -CN, -(C=O)R?,
-0-(C=0)-R%, -(NR®)-(C=0)-R®, -(C=0)-OR®, -(C=0)-N(R®), -OR®,
-O-(C=0)-0R?, -0-(C=0)-N(R®)2, -NO2, -N(R%., -(NR®-SO.-R® -S(O).R%

20  -SOx-N(R®)2, and (Ci-Ce)alkyl; wherein said (Ci-Ce)alkyl is  optionally
substituted with one, two, three or four R®.

9. The compound of any of the proceeding claims, or a
pharmaceutically acceptable salt thereof, wherein R? is hydrogen and R* is
hydrogen.

25 10. The compound of any of the proceeding claims, or a
pharmaceutically acceptable salt thereof, wherein q is zero.

11.  The compound of any of the proceeding claims, or a
pharmaceutically acceptable salt thereof, wherein Y is absent.

12.  The compound of any of the proceeding claims, or a

30 pharmaceutically acceptable salt thereof, wherein R® is (C1-Cs)alkyl-(C=0O)-.



(Cl-Co)al kyl is optionally substituted wwth one, two, three or four RO.

7. The conmpound of clains 1 to 5, or a pharmaceutically acceptable salt

t her eof , wbepsvsordzng "A" is (Cl-C9)heteroaryl; n is zePoTI/1B2020/052830t WO,
and wherein Rl is selected fromthe group consisting of hydrogen, hal ogen,
hydroxyl, -CF3, -ON, -(C=0)R8, -0-(C=0)-R3, -(NR8)-(C=0)-R8, (0=0)-0RS8,
-(C=0)-N(R8)2, -0R8, -0-(C=0)-0R8, -0-(C=0)-N(R8)2, -N®2, N(R8)2,

-(NR8) -S02-R8, -S(0),R8, -S02-N(R8)2, and (C1-06)al kyl; wherein said
(C1-06)al kyl is optionally substituted with one, two, three or four RO.

158. The conpound ny of the pr ceedi pg _cl ai.ns har maceutical | y
acceptabl e salt t d‘¥ ‘p Flagn- B or & mmceuﬁqzﬁ ? le Gl * Ro

i s hydrogen, th@@o?gﬁlﬁ'erelwgé@% pomﬁﬁﬁ -ON, -(C=0)R8, O- (C—O) R8,
- (NRB) - (C=0)- B8, - (0= (C=0)- N(R8) 2, - OR8,  0-(C=0)-OR8.

-0- (C=0) - N(R8) 2, Pmnemm - (REiE) - SdQGSRGS)f’rS((ZG\PWO Q@hSOZLNG/R&W} and

(C1-06) al ky er ei (C1-06) al kyl isoptionally substituted with one,
two, three &?tr%m‘mégr ‘l?"P'H ound of any of the proceeding clains, or a

pharmacegtical l'y mggﬁé@bé@fcﬁﬁét beRy eoﬁsswdsar@(m -dyadnbs' JﬂMdf@Q@heﬁ?IM-m is
hydr ogen. 2510. The c@;&)ound of any of the proceeding clains, or a
r

phar maceut i 4®ry-teiceydratue@ns3ivil- Qrﬂ@ﬁeof wherein g is zero. 11. The
conmpound of any n ai _Apha tabl e
salt thereof, whgé eFBHQ i3 a entgac’qéj @8’4%’2.@(1222' égﬁ‘é%hl %%H/ 3’%&9

pr oceedi ng ctéﬁah%roa‘uram 3@413@m&¢eut| cally accept abl e salt ther eof V\,her ein

R6 is (Cl-05)al ky gC-O - anpound of
phar maceut i cal | y @ @B?é—’b$lé|fc§‘é¢t t R&I%of | {(ﬁ*‘fef'%?ﬂ [ﬁe(ptfyéﬁﬁﬂﬁ'@ﬁaef‘@ yI)

fL?PZRed% S%He%&g]afe‘tr%hgé[% ﬁ%n-%’-;ﬂ?anﬁé(@”o bi pheny1-4-yl oxy) -
ydro- furan-
Propane-2- sulfonic acid {(1S,2R)-2-[4-(5-cyano-thiophen-2-yl)-3-fluoro-
phenoxy]-cyclopentyl}-amide;
Propane-2-sulfonic acid {(1S,2R)-2-[4-(5-cyano-thiophen-2-yl)-
phenoxy]-cyclopentyl}-amide;
15 Propane-2-sulfonic acid {(1S,2R)-2-[3-fluoro-4-(2-
methanesulfonylamino-ethyl)-phenoxy]-cyclopentyl}-amide;
Propane-2-sulfonic  acid  {(3S,4S)-4-[5-(2-cyano-phenyl)-pyridin-2-
yloxy]-tetrahydro-furan-3-yl}-amide;
Propane-2-sulfonic acid {(1S,2R)-2-[6-(2-cyano-4-fluoro-phenyl)-
20  pyridin-3-yloxy]-cyclohexyl}-amide; or
Propane-2-sulfonic acid {(1S,2R)-2-[6-(5-cyano-thiophen-2-yl)-pyridin-
3-yloxy]-cyclohexyl}-amide.
14. A method for the treatment or prevention in a mammal of a
condition selected from the group consisting of acute neurological and
25 psychiatric disorders, stroke, cerebral ischemia, spinal cord trauma, head
trauma, perinatal hypoxia, cardiac arrest, hypoglycemic neuronal damage,
dementia, Alzheimer's disease, Huntington's Chorea, amyotrophic lateral
sclerosis, ocular damage, retinopathy, cognitive disorders, idiopathic and
drug- induced Parkinson's disease, muscular spasms and disorders
30 associated with muscular spasticity including tremors, epilepsy, convulsions,

migraine, urinary incontinence, substance tolerance, substance withdrawal,



5Pr opane- 2-sul foni caci d[ (3S, 45)-4-(2' -cyano-4'-fl uoro-bi phenyl-4-

yl oxy) -t etrahydro-furan-3-yl]-am de; Propane-2-sulfonic

aci d[ ( 3S,w6)2em/1521924" - di f | uor o- bi pheny1- 4-yl oxy) - PCT/IB2010/052827

t etrahydro-furan-3-yl] - am de;

Proopane- 2- sul foni caci d{ (3S, 45) - 4-[ 4- (5- 98?”0 th i ophen-2-y1)-

10phenoxy] t et rahydro-furan-3-yl|-am de; Propane- 2-sul fonic acid
{(1S, 2R) - 2-[ 4- (5- cyano-t hi ophen-2-y1) - 3-f | uor ophenoxy] - cycl opentyl | - am de;
Pr opane- 2- sul foni caci d{ (1S, 2R) - 2- [ 4- (5- cyano-t hi ophen- 2-y1) -

Dbt opane 3 ROPROEc s Hopbienjay ajaly Mapd. dispsters, trigeminal neuraigia

met hanesul f o{a4rimgi 1BSs, &irihitus; %%U@ﬁﬂe %Mérlé?@)ﬁrﬁf%hé e%@ dfiesis, brain edema,
Pr opane- 2-sul f oni caci d{ ( 3S 2- cyano- phenyl’) < pyridi'n- 2-
yl oxy] -t et r g¥ayjir dafdjv@ndsslyne&am aléep disorders, attention deficit/hyperactivity

P -2-sul f 2 4-f heny 1
Doppei i o 5 Ut R AnE idcl  dadrat Y UK “cndiR] CHRRER) pomprising: 4
{ (1S, 2R) 52- [furbipistaraiP- & hicophsoumd V&) -@y i 8f nirey | groxbedivig! Aiging, | oamade.

14. A method for the treatnent or prevention in a mammal of a condi ti on
sel ect ed fr ARARacgricyasgeptablegalbthaieal io Hreumgnigaleal and 25

psychi atric disor r's, t head
trauma, perinatal po&?hgﬂﬁg? g:%?gé@éo%rﬁfiﬂ%nsﬁ@ng H@L@rqaé %5 :f
denenti a, AIthhqiroeeé@nglcsame,orwphangaoeut&;aﬂijnwoeapta@twealt aphieof | arhdaraal
sclerosis, ocul ar damage, retinopathy, cognitive disorders, idiopathic and
dr ug- i nducdNABAREHY yé“@?@%ﬁ@%PGWﬁ§cular spasms and di sorders
30associg@ted with muscul ar spasticity including trenors, epilepsy,

convul sions, mgraine, urinary incontinence, substance tol erance, substance
w thdrawal, -10 1- psychosis, schizophrenia, anxiety, nood disorders,
trigem nal neuralgia, hearing |oss, tinnitus, macul ar degeneration of the
eye, enesis, brain edema, pain, tardive dyskinesia, sleep disorders,
attention deficit/hyperactivity disorder, attention deficit disorder, and
conduct disorder, conprising 5 adm nistering a conpound of any of the
proceedi ng clainms, or a pharmaceutically acceptable salt thereof, to the
manmal . 15. A pharmaceutical conposition conprising a conpound of any of the
proceedi ng clainms, or a pharmaceutically acceptable salt thereof, and a
phar maceutically acceptable carrier. 10



