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3- MONOSUBSTI TUTED TROPANE DERI VATI VES AS NOCI CEPTI N
RECEPTOR LI GANDS FI ELD OF THE | NVENTI ON The present

WO pyes346h rel ates to nociceptin receptor agonPGI/US2006/041925
3-nmonosubstituted tropane derivatives useful in
treating cough, pain, anxiety, asthma, alcohol abuse,
depression, urinary incontihence or overactive
bl adder. Pharnaceuti cal conpositions conprising the
conmpounds and conbi nati ons of the clai med conmpounds
with other agents for treating cough, allergy or
ast hma synptons are al so di scl osed. BACKGROUND

tl:loci gept i @-Mmrgosejmlwrmmmm DERIVATIVESe t hat
as been receni] t ogenous
agoni st of thgs‘ bé‘dﬁ@gﬂ Jgeggmmlvi ously
termed ORL-1 ) . The NOP receptor is a Gprotein

FIELSP R BdenfeaNPioNY th 47% overal | honol ogy to the
oploid receptors and 64%identical in transnmenbrane

dohiee present inysintion selates to megiedrifyrecepias Ageaist Spmeingsubstituted

. AFELNLLy far h
opad PRV Bkl kB Ghfloh/oai b hEfHARR Hiconol abuse.
depregsioy| ytinarydhesdinente \drioyeeaudivetdadder dPharmaveuticalaiompositions
K+ .anghCa+2 conauct nce., lt.is s% uct,ur al rel atgd t% h
compiiging e PATIPGHIPE QLR RIBREORR 1 the Sioiied gmppfinds with other
agent8 $8Pk&dtig NI SMbidy dbthing S\@RSBhY ay flsydiRiosed.
expressed throughout 'the central nervous system Thus,
nociceptin is likely to participate in a broad range
BAQb’fGIBQhE\i, Bl ogi cal and behavioral functions. Reports in

GRS 4ave oL SHIEP gl OppaEanh o ety
idenfified apaytotent ¢2d8Bnousagaris3-cl g opidvike reseptor N&F(previously
termfe%ecghﬂg’). Lr%‘é‘?\l”Bb%cé‘Stto'rYé g)é-p%l)tg%hgcl)upqgg ?&eptor with 47% overall

homology to the opioid receptors and 64% identical in transmembrane domains. In

spite of this homology, classical opioid ligands have very low affinity for this receptor.
Activation of the NOP receptor leads to inhibition of adenylyl cyclase activity and
modulation of neuronal K* and Ca*? conductance. It is structurally related to the
opioid peptides but does not activate opioid receptors.

Nociceptin and its receptor are widely expressed throughout the central
nervous system. Thus, nociceptin is likely to participate in a broad range of
physiological and behavioral functions. Reports in literature have implicated its role in
cough (see, for example, McLeod et al, Pulmonary Pharmacology & Therapeutics
(2002), 15, 213-216) as well as in pain, feeding, locomotor activity, alcohol abuse,
urinary incontinence, anxiety, stress, cardiovascular functions, sleep disturbance,
Parkinson’s Disease and Alzheimer's Disease.

3-Substituted 8-azabicyclo-[3.2.1]octanes were disclosed in US 6,262,066 B1,
WO 95/04742, WO 97/48397, and WO 98/25924; 3-substituted 8-azabicyclo-
[3.2.1]octan-3-ols were disclosed in US 6,727,254 B2.

SUMMARY OF THE INVENTION

Compounds of the present invention are represented by formula |
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urinary incontinence, anxiety, stress, cardiovascul ar

functions, sleep disturbance, Parkinson's D sease and
wo\bwhesires ' s Di sease. 3-Substituted PCT/US2006/041925

8- azabi cycl o-[ 3. 2. 1] octanes were di sclosed in US

6, 262,066 B 1, WD 95/04742, .0 97/ 48397, and WO

98/ 25924; 3-substituted 8-azabicycl o-

[3.2.1]octan-3-0ls were disclosed in US 6, 727, 254 B2.

SUMVARY OF THE | NVENTI ON Conpeunds of the present

I nvention are represented ornula lor a

phar maceutically accepta Al X-Rhereof, wherein R1

is R4-aryl, R4-aryl al'Ryll, R4-heteroaryl,
R4- het er oaryl al kyl , R4 &fcl oal kyl , R4-

ora@’lghﬂghé‘g‘ %&'V%&F%@ﬁ& Hﬁ%c PW%\'P R5- aryl al kyl ,

RoRhét Rf-aaylyR? -anﬂaikwt ezf‘qu&o@lrwh -hB'éer@&ﬁ}lémiflk#’acya%alkyl R%-
;% @tﬁ%ﬁ% R5 het er ogycl oal kyl
cyclgaiKy] ; micK§loalkyl or R elt%roneclaalkyllalkyke aryl ,
R6R ﬁetR?-@anyhf’ IRYie H@"Héfé!rloa&!] ﬁsh'cl,gﬁ\l iky1oRe! hroafﬁyl RS
b
cycléqlsb?lalz;kr;%n@ro%;oatkyt QICR5 hpm@eyatealkgﬁ-)(q O - gl
7;%‘2 %‘B{ -alkyp(F@Oe&%ﬁR-thetgro%ﬁ) g(socryc aﬂml%gﬁg%e%roéy&galkyl'
4,X1s arbod, cma@b)mmﬁat—(cns)nswmt(oqizgpg—aaﬂg@t rO-(GH,)r
‘(C*f%wép@‘ﬁ'é@m 2Bl R, SRR s SR Revienoor
—N(RTaC@)-al kyl , cycloalkyl, -CN, -CF3, -(CH2)P-ORs,

-N(R10)2 and %CHF%n N( RlO 2; Reis 1to 3
sd’béstq)’tbe%@s“b R rmeﬁtﬂﬂ 2eBedt Bor Bt provides thad tipe sum of m

and ﬁ@gl $! f5 4 g:hal o, al kyl, cycloal kyl,
et eroc%’c ’(;gl k&li ’ heterocycl oal kyl al kyl, -CN,
yeaabalRkah

d R° GF:EI to 3 substituents independently selected from the group
conS|stlng of H, halo, alkyl, cycloalkyl, -CN, -CF3, (CH2),-ORE, -N(R™), and
~(CH2)-N(R™);

R®is 1 to 3 substituents independently selected from the group consisting of H,
halo, alkyl, cycloalkyl, heterocycloalkyl, heterocycloalkylalkyl, -CN, cyanoalkyl, -CFs,
-C(O)alkyl, -(CH2);-OR®, -COOR?, -N(R"),, ~(CH2),-N(R™), and —C(O)N(R™);

pis0,1,2,3;4,50r6;

R”is Hor alkyl;

R® and R® are independently selected from the group consisting of H, alkyl,
cycloalkyl, haloalkyl, hydroxyalkyl, alkoxy, alkoxyalkyl, aminoalkyl, alkyl-C(O)- and
alkyl-C(O)-N(R")-C(O)-; and

R" is independently selected from the group consisting of H and alkyl.

In another aspect, the invention relates to a pharmaceutical composition
comprising at least one compound of formula | and a pharmaceutically acceptable
carrier.

The compounds of the present invention are agonists of the NOP receptor,
and therefore, in another aspect, the invention relates to a method of treating pain

anxiety, cough, asthma, alcohol abuse, depression, urinary incontinence or
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-C(Oal kyl, -(CH2)P-OR8, -COOR8, -N(R10)2,
-(CH2)n-N(R10) 2 and -C(ONR 10)2; pis O 1, 2, 3; 4,
W®20/08343R7 is Hor alkyl; R8 and RO are i ndepromestong041925

sel ected fromthe group consisting of H alKkyl,

cycl oal kyl, hal oal kyl , hydrgxyal kyl , al koxy,

al koxyal kyl , am noal kyI %; -C(O- and

al Ikyl C((jO])c N(R7)-C(O - and R10 is independently

sel ecte romthe, g consi sting of H and alkyl .
over@q{wﬂ@adg@r@@@mpr@m @(ﬁsg}lﬁtpgﬂg i ggp@gm@qj i, need c}% such Yreatment

an eﬁaar\féﬁéaﬁahptc@#atqg Q)?iéé&ﬂp@&ﬁ@b'f%rﬂﬁﬂé“i | east one

or mu and a pharmaceutically

adnemtoélhfbreasmot ithe lnvanéloocrﬂiaia&&acmemné qirt@;eélﬁg cough,

i nventi,on a
compid el SfehrgH BRuBpL i oqt o e Aot 3 gifectivg amount
ofa @orﬁBtrhmanff (a)@ateersg opalcrmmmun&bﬁfformulegh ands (yrane or more
al cohol {;Dé%'@]a ress urinary incontinence

additipns) @ogets Rd&PUY oﬂllﬁrex.%@s SYLPBNE Felested from the
grouB%@Sﬁ%istlhg dreetifiktamhinBs] B-ﬁ?bﬂ%t!na%% ifhibR6#d, Yeulimery inhibitors,

st one conmpound fornula I. In another
Hj induitpiecs,, B-Hdeemmgmmceptar elganists, banthine deddatifes, ne@ﬁrergerglc
cough, conpri si 0 a mamal

ni sterj, t
receB AOPMER TBRS! Gl AP By e EXRORR T el RonNR2 and NKs
tach@&mn(@be ra‘ﬁ on?gig ?goﬁ@féml a l; and (b)
ne or tiona agents r treating cough,
al lhesrtm)ermth@‘sad’pmt Shemmlo&aiemtestb f pharinaeegtical gomposition

comsr%{]ﬁ!g,aft hﬁ% opglﬂ%g%ﬁl\qh 81!"?9”63,5[ €¢r§d 8[1@ q eﬁrp]nc?r%l qdcqrféonal agents
sele&e@cﬂcﬁﬁ ehd gfouPeaistin PEP NrfiHstaltiiéd) i digHMase weibitors,
-ad renergl C receptor agonl sts, mast cell stabilizers,

leukcawenem@b toss H3é&fmbﬂ@r@s PAGTENRIGIC regeptaiRgqgts, xanthine
denva%gg K nalcprehggg? Feocrep cprtegj1 onrllétgt rsﬁas’?cell &A‘ %ﬁi%e@ ntIStUSSIVGS
expectorants, NK4, NK, and NKj3 tachykinin receptor antagonists, and GABAg
agonists.

In another aspect, the invention relates to a method of treating urinary
incontinence (Ul) or overactive bladder comprising administering to a mammal in
need of such treatment an effective amount of a combination of: (a) at least one
compound of formula I; and (b) one or more agents useful for treating Ul or overactive
bladder.

In still another aspect, the invention relates to a pharmaceutical composition
comprising at least one compound of formula | and one or more agents useful for
treating Ul or overactive bladder.

DETAILED DESCRIPTION OF THE INVENTION
Referring to formula |, above, preferred compounds of the invention are those

wherein R" is R*-phenyl and R? is R®-phenyl, wherein R* and R® are independently
selected from the group consisting of H, halo and alkyl. More preferably, R'is R*-
phenyl wherein R* is one halo atom, and R? is R®-phenyl wherein R® is H or one halo
atom. The preferred halo atom for R* and R® is chlorine. The R* and R® substituents
are preferably in the 2-position in the phenyl ring.
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In still another aspect, the invention relates to a

phar maceuti cal conposition conprising at |east one
weoeoposiads of formula | and one or nore additi oPel/US2006/041925

agents selected fromthe group consisting of:

anti hi stam nes, 5-1ipoxygengge inhibitors, |eukotriene

inhibitors, H3 inhibitors, b-adrenergic receptor

agoni sts, xanthi ne derlvatlves a-adrenergi c receptor

cxBan Pe D) 8, B2l R G ISIER HeRug: myis 0 and nis

0 oraNoRIC(ON(R’ )-amserehBRBiO NSieSprefdraBo X iara BSRECt
t he |nvent| on rel ates cl0 a met hod ;of treati nﬂq urinary

i nBOrIﬁ Prafgably B| yardy Rovistereany o i ierocysios yb.wi@erem aryl is
profEI bib A Adtct card) SPFRTabl) (RN, Byl SR o0
benzionigarolyl, afd metembxacldalalkahnt greferably mipemaing Grgentphollnyl

Proffghfe, sl R o ol AR, 98 2Pt %5 Croh-OR! Wherein

is 0 pharamcrig lehy@&m@mw (.Q;n -f(Qan'-@RﬁQvl”@rethﬁrsﬂ e and R®is H),
ound of formula one, or, nore agents usefu

cyalS Y A PRSI URlEY s v BSY e MO Afplcpreterably, RE s
one QEBCHLER| EMoGd THEm AVEIE] SRy REPEAUNDEA,  or il a |

above, erre ounds t he |nvent|on are those
var@erremcqup@mqmg{)tpe inventep are theseHeagrihedibelowi in Examples

1208 KT P, SRER LN pElAEgE T om Lhe ooy
i sAFMefq:rmwdmdmenefonchband@ ef farhulat Enthedrehtfi2nt ©f cough.
T S LY T T
mhe@ngeaﬁd§ga§;|tuents are preferably in the 2-position
in the phenyl ring.-AX
halo represents fluoro, chloro, bromo and iodo;
alkyl (including, for example, the alkyl portions of arylalkyl) represents straight
and branched carbon chains and contains from one to six carbon atoms;
alkylene represents a divalent straight or branched alkyl chain, e.g., ethylene
(-CHz-)2 or propylene (~CH2CH2CH,-);
cycloalkyl represents a non-aromatic mono- or multicyclic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10 carbon
atoms. Preferred cycloalkyl rings contain about 3 to about 7 ring atoms. Non-limiting
examples of suitable monocyclic cycloalkyls include cyclopropyl, cyclopentyl,
cyclohexyl, cycloheptyl and the like. Non-limiting examples of suitable multicyclic
cycloalkyls include 1-decalinyl, norbornyl, adamantly and the like;
aryl (including the aryl portion of arylalkyl) represents a carbocyclic group
containing from 6 to 15 carbon atoms and having at least one aromatic ring (e.g., aryl
is a phenyl or naphthyl ring), with all available substitutable carbon atoms of the
carbocyclic group being intended as possible points of attachment;
heteroaryl represents cyclic aromatic groups of 5 or 6 atoms or bicyclic
groups of 9 to 10 atoms having 1, 2 or 3 heteroatoms independently selected from O,
S or N, said heteroatom(s) interrupting a carbocyclic ring structure and having a

sufficient number of delocalized pi electrons to provide aromatic character, provided
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is preferably a bond, -(CH2)mN(R7)-(CH2)n- wherein R7

isH misOand nis 0 or 1, or —-CCONR 7)- wherein
WRZ00795H35 More preferably, X is a bond. R3 is PCT/US2006/041925

preferably R6-aryl, R6-heteroaryl or

R6- het er ocycl oal kyl , wher ei s aryl is preferably

phenyl, heteroaryl is preferably pyridyl, pyrimdyl,

i m dazol yl or benzim dazolyl, and het erocycl ol al kyl is

f di hol | f
that r eg?grst E@ﬁpgc trglry_{ladjégqa oggg% aon su {%,q %r%%lr G@trogen atoms
can fc % NlaW(le V"*Aﬂrrég%lébmérs% c%n?é\ﬁ B@ed %. !j') 2— yrldyl 3 pyridyl and

(r.e”, -(CH2 V\/ner ein
4- pymhytl ﬁe«pic@l ﬁbmembar@ahegaroawdjgmr@raf@wr@al lpyrlmlqilwl pyrazinyl,

ovicBu ol B B A B GE b e e o,

thienyd, p?rr@})ﬁrmtaiom,ﬁpoth‘mtsalylf lmlbazmlylvpytazotyl and |$d:xmelyl
escri be

Blcyglgz gregps qucal gr.egg?nzgg §ﬁa rigs syﬁt%pggigpy%% frolqa Ilealgﬁéiie}ﬁoaryl

groub@"nai?*fﬂﬂﬂfiole’('i‘&'iaS 4. 6&{2'?ﬁio%zblyl Squikeiyt, bﬁﬂid@ﬂhyloﬁum@wl’hyl
used herei'n, the foll owing terims are use
benzspétﬂraﬁyu bearethienyl asd ingols wi *&%het%@wt deg Cﬁalb@ substituted with 1-

R4r Qﬁ BF?-{‘B %SU[S% W&eﬁ%fﬁf’ﬁqe%%bf@&ﬂs@ﬂﬂab@ #‘é/rbon or nitrogen

or exanple ortions
atorra?r |y|I wldkhbperoavm geRIpt magtbeao@iﬂnaﬂy@nkinade;b@mdemmﬁubstltuted

R b SAPRo TS0 80 M 8B G iiRirom 3o 15
carbdhlatbmsh éﬂera@l;gfromei tty beaebdn Sldins, visich eadmdyenering @
mtermpmlbyf hetaTp ROy SEURHES ST o7 o - Sposis 62 Bt
B e
tetrahbdmxthlényh Re RtayrepipRodinyl, - tqrr3gpyrrolld|nyl 2-or 3- plperlzmyl 2- or 4-
dioxanyl, 1,3-dioxolanyl, 1,3,5-trithianyl, pentamethylene sulfide,
perhydroisoquinolinyl, decahydroquinolinyl, trimethylene oxide, azetidinyl, 1-
azacycloheptanyl, 1,3-dithianyl, 1,3,5-trioxanyl, morpholinyl, thiomorpholinyl, 1,4-
thioxanyl, and 1,3,5-hexahydrotriazinyl, thiazolidinyl, tetrahydropyranyl. The
heterocycloalky! ring can be substituted with 1-3 R* R°® or R® groups, wherein any of
the available substitutable carbon or nitrogen atoms in said heterocycloalkyl group
may be optionally and independently substituted

Claim 1 does not include compounds known by the skilled artisan to be
unstable.

The compounds of the invention can be in purified or isolated form. The term
“purified”, “in purified form” or “in isolated and purified form” for a compound refers to
the physical state of said compound after being isolated from a synthetic process or
natural source or combination thereof. Thus, the term “purified”, “in purified form” or
“in isolated and purified form” for a compound refers to the physical state of said
compound after being obtained from a purification process or processes described
herein or well known to the skilled artisan, in sufficient purity to be characterizable by

standard analytical techniques described herein or well known to the skilled artisan.
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exanpl es of suitable nonocyclic cycloal kyls include
cycl opropyl, cyclopentyl, cyclohexyl, cycloheptyl and

wo b@7/053e85 Non-limting exanpl es of suitable PCT/US2006/041925
mul ticyclic cycloal kyls include 1-decalinyl,
norbornyl, adamantly and theglike; aryl (including the
aryl portion of arylalkyl) represents a carbocyclic
group containing from6 to 15 carbon atons and having

Bﬁ%ﬁ@ %Fﬁ g)%rﬁ)%g{i ﬁﬁgr I nagé%pgtﬁs %BEM%F%PEE Mt nsatisfied

valenaésbﬂmmtt@ms soheines, emhplascéncﬂgbl@emd@@mng dsBluigieded have the
OSSI bl e 50| nts of attachnent: hetegroar

suff 'P'&B‘ ¢ BuEHhes O wrogear%ﬁm(ﬂ:togrf%@asﬂ@rv CRFES at oms or
bi gyitdr 8 FQioRRI @f‘on% ihCa é@m@bgﬂﬁ id) gro‘%cférd”%hls means that

het er oat ons | ndepen entIKJ lected from

the graug isén moglifieshios torpreciudptundtgsired sidsoreastioos kit the protected

site @@Fﬁ@é{@ [c@gﬁ%gm%ﬂg sggjre%ﬁ%ﬁjw é:g%%gi Ol légf?(ghl% [if)rgtectmg groups will be

recoghmea!cwyemose it dﬂ@hah@tsktlhﬁ the mgisasiweh @s Womif@dence to standard

te tt?cg# % en an okr WTégqr%]%g%@rg %ét?\gee&roups In organic

Synﬂfé@?secmb% eWileﬁf—‘ Nlew \?drl%)’“ dyl, 3-pyridyl and
yrid Typt cal 6-npnbered heteroaryl groups are

py /s anpyanaﬁlg.(mg Y Iggﬁtg;)myurs Ipore thani ong tisedntany constituent

or m'*cﬂ)ﬁmr M ﬁsﬁ@%ﬁrﬁﬁoq 3}4 %a%?lég%u%ﬁ?gaz g}cﬂﬁaﬁ?gﬁ{ %ﬁl lgsrz g%ﬁt’lon at

evenymtﬂerzmnd:gdrremy&r azoI yI and isoxazolyl. Bicyclic groups

| ﬁ%lplgrkgagéel, H‘ga? @8 f‘%emd f Itggg\;% t’(%nn%edd or éxgompggsma product
comgﬁﬁmgf’fhé %{)@biﬁ'bd uﬁ’gl‘eﬁﬂirﬁé in tHt %ﬁécﬁf@m&ﬂnouﬁtﬁ RAZPEI BY IanP/ product
enzof uranyl , benzot hi enyl i ndol he heteroar

whighj rﬁgu@%rgn@@tlg @b giqntqg:{tlgdfrgm cpprmblngtlm of e spetficd prtggg@ents in the
spec‘!i‘f‘?@d of the avail abl e substitutable carbon or

mtrogen atorrs in said heteroaryl group may be

opPradrags gandramwahekepéﬁmemmposu@sof thatiadention are also

het er.ocycl oal ky esept s sat urated car lic
contBRIAEATese i AfiprGIoT bbb Rstuds lschrouEigran Torapusfigng V. Stella
Pro-tirags ds Nové! Deikep Syistiras (Y98 0N £éff hety.C).8CSympdsiutn Series, and

in Bioreversible Carriers in Drug Design, (1987) Edward B. Roche, ed., American

Pharmaceutical Association and Pergamon Press. The term “prodrug” means a
compound (e.g, a drug precursor) that is transformed in vivo to yield a compound of
Formula (1) or a pharmaceutically acceptable salt, hydrate or solvate of the
compound. The transformation may occur by various mechanisms (e.g., by metabolic
or chemical processes), such as, for example, through hydrolysis in blood. A
discussion of the use of prodrugs is provided by T. Higuchi and W. Stella, “Pro-drugs
as Novel Delivery Systems,” Vol. 14 of the A.C.S. Symposium Series, and in
Bioreversible Carriers in Drug Design, ed. Edward B. Roche, American
Pharmaceutical Association and Pergamon Press, 1987.

For example, if a compound of formula | or a pharmaceutically acceptable salt,
hydrate or solvate of the compound contains a carboxylic acid functional group, a
prodrug can comprise an ester formed by the replacement of the hydrogen atom of
the acid group with a group such as, for example, (C1—Csg)alkyl, (C,-C1z)alkanoyl-
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interrupted by 1 to 3 hetero atons selected from-0,
-S-, -SO, -S2 or-NH; exanples include but are not

wo peo7eR3s 0 2- or 3-tetrahydrofuranyl, 2- or 3PCT/US2006/041925
tetrahydrothienyl, 2-, 3- or 4-piperidinyl, 2- or
3-pyrrolidinyl, 2- or 3-pipeyizinyl, 2- or 4-
di oxanyl, 1, 3-dioxolanyl, 1,3,5-trithianyl,
pent anet hyl ene sul fi de, perhydroisoquinolinyl

oxyRERELAL AR bEYHG R 336 L BEn B, FfEiin1-
(alkansyidohiathy], havingfromph ¢ i 0ydarbdn é’torﬁilleﬂmqmbrbcm}%xymethyl

navipaoR s Ly 3%?%@!@&?% SR Sty hvingyfrom 4 to 7
carb%h@tbhi&ﬁeﬂe’mwh (htidxBarSnyRixy RN ATHMNNY frYRes € B Bibon atoms,

of the avail abl e subs I tut at))/l e carpbon or nitrogen

N- (e&tmatmwaamnmmgﬂwwawaglfm Afoduparben demspftlrdhal | y

(alk C npoun s%kno%ét%i/ ﬁ%&ﬁ{dsﬁ&ﬁfﬁ lellglt %%Or{g ?@ﬁ% %Rbﬁ%gﬁg' 4-

crotd'mmlactmmyblgadsmafbutyrelacnmm-ylpm NM(@&OzTEIImmmin @2083 alkyl (such

oo AT b T R v D D oyt 1

CZ)éIRf/I%{rﬁj p@ehamopfmﬁrdnatnost@trﬁo%oﬁm(@z@mmyn%n@fth@rnke
bel ng_ i sol at ed from a synthetic process or natural

sofirBEay, i rpmpaLng effermdar! conkias anteicehal finctional group, a
prodrﬂy cf'aﬁ b%df]c rme'drl%)Pt‘H’é' Fa‘ii:efrn‘?e(rg‘1 'g&dg%ﬁleﬁbﬁﬂoﬁﬂ]lgaqlcohol group

orm orrpou
W|thsa aosipafucheas) fooexanple, (a@t-@rs)ableanm/lm@nmthﬂd 1#((©ﬁfa)alkanoyloxy)

ethyfa-Fldif -0 ReataRaRo Mbllefi; Cai JakB ks PeRRE ety N-Cr-
Co)amthiycdrdchyRen b AR5l daROW, @3/1 %)@lk@ﬁb?l afbﬁhlﬁd 99104 )alkanyl,

technlques descri bed herein or we known to
arylagyil enddi-aminasmyl, lor osaminahcsl- sanhxeoaqtl,eWheteaeadny-ammoacyl group

s PR Ao L B EATTS BESae B0 -
P(ORSXCwah)dlRylnaoreglydusys (thbiradieat rezsumiperfréth the ¢e@@RaI of a hydroxyl
grou?)tg 3)hetn(1)|a?:gttall ?ofrBr/n E)fh g c\ézratl)oehr;/%rate) and the like.

If a compound of formula | incorporates an amine functional group, a prodrug
can be formed by the replacement of a hydrogen atom in the amine group with a
group such as, for example, R"-carbonyl, R"O-carbonyl, NR’"R"-carbonyl where R”
and R are each independently (C1-C1o)alkyl, (C3-C7) cycloalkyl, benzyl, or R"-
carbonyl is a natural a-aminoacyl or natural a-aminoacyl, —C(OH)C(O)OY" wherein
Y'is H, (C1-C)alkyl or benzyl, —C(OY?)Y® wherein Y? is (C4-C4) alkyl and Y? is (Cs-
Ce)alkyl, carboxy (C+-Ce)alkyl, amino(C4-C4)alkyl or mono-N—or di-N,N-(C;-
Cs)alkylaminoalkyl, —C(Y*)Y® wherein Y* is H or methyl and Y® is mono-N— or di-
N,N-(C4-Cs)alkylamino morpholino, piperidin-1-yl or pyrrolidin-1-yl, and the like.

The compounds of Formula | can form salts which are also within the scope of
this invention. Reference to a compound of Formula | herein is understood to include
reference to salts thereof, unless otherwise indicated. The term “salt(s)”, as employed
herein, denotes acidic salts formed with inorganic and/or organic acids, as well as
basic salts formed with inorganic and/or organic bases. In addition, when a compound

of Formula | contains both a basic moiety, such as, but not limited to a pyridine or
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When a functional group in a conmpound is terned
"protected", this nmeans that the group is in nodified

wo eoomosx3pr ecl ude undesired side reactions at PEEUS2006/041925
protected site when the conpound is subjected to a
reaction. Suitable protecti gg groups wll be
recogni zed by those with ordinary skill in the art as
well as by reference to standard textbooks such as,
for e et al,, Protective ou

imid A B A Mg o805h Shyinot NETIeAdPIE R rgoc

ZwittdAGh ALl el 8alls”) iy bBHSrmie®8Ad H9e IARYIEIdARhRPN@elteR “b&lt(s)” as
any constituent or in Fornula |, its definition on

usedeheriin Eharmasestically agreptatie fite. oponfexigephysielpgically acceptable)

salts.‘?aCo r%géé}r{lal aﬂﬁBHéﬁ C?a§§ tdgé :c\gs(%ﬁ%ggg’sglﬁeo gﬁé 'Tompounds of the

Fornagapmay bg fd>rirmect, rier:ekamdlel bgrrealctefrg 3 comadnmdscpfd?cormeI with an
ct mhlc resu

oA o Bl it 36 SLGEH ARG, heSobody suen s one

whicRRE& 'sblt%#ﬂectlﬂﬁétég'cﬁfilﬁ Sini dyieldoes TG ﬁiﬂoﬁl@ﬁtﬁy Isophilization.
Prodrugs and sol vates of the conpounds of t

i nwxemplany acd additon salteinsiutecacaales; ﬁscmbat%e% besregtes,
benz%f g%’ﬁé’t% l'.)lﬁlg 1]% 'gﬁl%téQb 'é'té%u%mat d%aanl% 'tésf],‘e

S as I very Systerns
camphqirsslfo@hepoﬁmumnam ihydrochiatides, Blydm!@me}ﬂ dydroiedides,

lacta, Phlbali cifhabesifanates Hebpthasheliiongtas, VRS Bbtates,

phostpﬁfalt@s pre Ibhgte%a@laesomeé esuifates, dangrates thlocyanates
recursor) that is transf

ot LB o AT S eV BAFHERE: o i
are %rﬁeergﬁ \PEb$sidelel: sUeBId? tRE f&%é&%%f?fhdrh%c@gﬂ%%eful salts

transfornati on may oOcCcur y vari ous nechani sins
from(kasic phaymacautisal cempounde are discpssrtb deeeyamples hyds, Stahl et al,

CamfiIPer G%eacigpi FIan&BBSk‘ 8?%%%8&&%}0@ isgltg’.l ﬁl%%ert’%s, Selection and Use.
(2002) Zurich: Wiley-VCH; S. Berge et al, Journal of Pharmaceutical Sciences (1977)
66(1) 1-19; P. Gould, International J. of Pharmaceutics (1986) 33 201-217; Anderson
et al, The Practice of Medicinal Chemistry (1996), Academic Press, New York; and in
The Orange Book (Food & Drug Administration, Washington, D.C. on their website).
These disclosures are incorporated herein by reference thereto.

Exemplary basic salts include ammonium salts, alkali metal salts such as
sodium, lithium, and potassium salts, alkaline earth metal salts such as calcium and
magnesium salts, salts with organic bases (for example, organic amines) such as
dicyclohexylamines, t-butyl amines, and salts with amino acids such as arginine,
lysine and the like. Basic nitrogen-containing groups may be quarternized with agents
such as lower alkyl halides (e.g. methyl, ethyl, and butyl chlorides, bromides and
iodides), dialkyl sulfates (e.g. dimethyl, diethyl, and dibutyl sulfates), long chain
halides (e.g. decyl, lauryl, and stearyl chlorides, bromides and iodides), aralkyl halides
(e.g. benzyl and phenethyl bromides), and others.

All such acid salts and base salts are intended to be pharmaceutically

acceptable salts within the scope of the invention and all acid and base salts are
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di scussi on of the use of prodrugs is provided by T.

Hi guchi and W Stella, "Pro-drugs as Novel Delivery
weyaress3s Vol . 14 of the A C. S. Synposi um SerPEFUSENE041925

in Bioreversible Carriers in Drug Design, ed. Edward

B. Roche, Anerican Pharnmaceugi cal Association and

Per ganon Press, 1987. For exanple, if a conpound of

formula | or a pharnaceutically acceptable salt,

hydrate or solvate of the c ound contains a
congfPisd SatiaiZtl 1 s ot e oS Pb A oRappunds for purposes
of tHeoiRPentish.an ester fornmed by the replacenent of the

hydrogen atom of the acid group with a tgroup such_ as,

f oPhakaageuicallyiaceepiphlg gpterg Qgth@l presenf compounds include the

l o s :
o 504 ENCR o dd SHOACEHLARY B Ml 008 f o
groupsy imghichdire hhanecarbooyk moietypobtie, carboxylic acid portion of the ester
aro I ey SRl r SR el R ARD (Br ERPBIR, apoty, -
progdrtdmnylabe nshutyll), rekdwlalidy (fak srampRy, peambrymbeiyily aralkyl (for

having from5 to carbon atons
examp(ey| G%ylg,aﬁrumya@xh&%%mglﬁ, REGneyPetbM) sarvh (for example,
- : I | 19) I Vi
ohef R nEhy Gosthol b o UL RO R, ) or Sy o

amire )} {resiligoatmesteryaueh-anualitylobaaralkylaulfanyl (for example,

- vl o ) | . .
metfidiionbl; GRRUY 5 B%ls fafabitnble, Lo soleuan; @
phogithorata eatery lanar (5 muyro-( dit or ERraisihbteaasters. pehe phoephate esters
ey el B BB RO Bt o S it tereo,
or b?'r?CLD,BQii (Eunghée@plcedbioup, a prodrug can be formed by

e

repl acenent of the hydrogen atom of the al cohol
gr NS o MAreaceMpapnds of thgsinveatioreaypleo exist as, or optionally

con AN AARIEE Sl i SRR afs bl fotp ppound o i
invehti¢iCivith@neabkomoye aolveny haiecueset Tiliis, praysical asgbcialich inBolves
var AR 62 Al B Hongid e gt n ot
inst@ncd the aeWlatd WillBe capable of isolation, for example when one or more
solvent molecules are incorporated in the crystal lattice of the crystalline solid.
“Solvate” encompasses both solution-phase and isolatable solvates. Non-limiting
examples of suitable solvates include ethanolates, methanolates, and the like.
‘Hydrate” is a solvate wherein the solvent molecule is H2O.

Preparation of solvates is generally known. Thus, for example, M. Caira et al,
J. Pharmaceutical Sci., 93(3), 601-611 (2004) describe the preparation of the solvates
of the antifungal fluconazole in ethyl acetate as well as from water. Similar
preparations of solvates, hemisolvate, hydrates and the like are described by E. C.
van Tonder et al, AAPS PharmSciTech., 5(1), article 12 (2004); and A. L. Bingham et
al, Chem. Commun., 603-604 (2001). A typical, non-limiting, process involves
dissolving the inventive compound in desired amounts of the desired solvent (organic
or water or mixtures thereof) at a higher than ambient temperature, and cooling the

solution at a rate sufficient to form crystals which are then isolated by standard
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I's independently selected fromthe naturally occurring

L-amino acids, P(O(OH)2, - P(O(QCrCe)alkyl)2 or
wW@bkaocos3#Bs (t he radi cal resulting fromthe renoRel/US006041925

hydr oxyl group of the hem acetal formof a

carbohydrate), and the like_¢4f a conpound of fornula

| incorporates an am ne functional group, a prodrug

can be fornmed by the replacenment of a hydrogen atomin

i ne. ith h as, |
methfi A SR 8, R0 R o 1 B s BERBRAy, show e
prewmdle%Titi@lselvgattoriwaieb)ﬁg ‘?ﬁ@bmséé@als@ s@/a‘té(%dr,hylfi@em)
a " Z ) r - carpoon IS a natura
o %%Rfaﬁxﬂ% Qa‘ﬁp%éw? Biand saffsn 50biafes. eotermpndiodrugs thereof,
e S o e (£ 8808 AR S Al such
tauteeepegricareccd)tgnkateddiaraiol @ partey tha presant imentinnor

fj's A:I}:s(’gér\l'eégg)mqqggﬁéé%ﬂfﬂs!gg@%%xﬁncd%rﬁ@g %p\%gf Bbfheld and the

like)\fithé @rz@rﬁ)cahlmdtmdgr(mquin% mds_?r?f th'ewtisdé@lvé?eﬁl, esters and
rrolLidin-1-yl, and the |j ke. e coppounds o
prodiiinr U Salindin e ieles ecinla, SORAES 4 AFieTs AEhe prodrugs),
suct? 89 Mot whithsmh 61t dee-to BalRIneare caPodh<OARAHBEs Slibstituents,
Formula | hereih is understood to include reference to

inclughing enaniéeraeric formeguhish meavexst evall ibdhedbseneetas asymmetric

n t n . I 1 H a S
cart Bl Rinen  RAEEPLAYBRANGNS, g CERRLEG koS hfoopemplaod
withirethiecscopletaf thisrimeshtidn, lasiare pgaitioaabisdhers gsgenas, for example, 4-

oyl g eVl 12 Ruet S EBe Be g OBt B mectorb Bt of the mugntion
may, foréexeinipl] v sabstaintaipireée ofbthatis@hictl, ©riMagbd adphitéd, for
as, but not limted tg a carboxylic acid, zwtterions

example, g&rragametes ohwiih gl ataerren oflint selectedcstatraisqmers. d he chiral

centef€ot ﬂe{}?fé\%?ﬁtt ihSentids c45 fdvE ?r‘i{ 5br I&Bhﬂgﬁ%‘ﬁbhcﬁ dfined by the
acceptable (1.e., non-toxic, physiologically

IUPAECtMaBreomsendatians. Fheliee oéthe termsoisght’,Csblvatelalaster”,

orof i AR HRG e 8o 2 BRPBAIHE 2 ADSAo ano
prodeiig bf enthiiornerd, lskerabisomers, rotamers, tautomers, positional isomers,
racemates or prodrugs of the inventive compounds.

Polymorphic forms of the compounds of Formula |, and of the salts, solvates,
esters and prodrugs of the compounds of Formula |, are intended to be included in
the present invention.

Compounds of the invention can be prepared by known methods from starting
materials either known in the art or prepared by methods known in the art. Scheme 1
shows a typical reaction scheme for preparing compounds of formula | wherein R’
and R® are as defined above, X is a bond and R** is R®-phenyl or R®-heteroaryl joined
to the tropane ring through a ring carbon (e.g., Re-(Z-pyrimidyl) or R%-pyridyl).
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anount of acid or base, such as an equival ent anount,

in a mediumsuch as one in which the salt precipitates
w@roo7/053885 aqueous nmedi um fol | owed by | yophi | i zB€T/082006/041925

Exenpl ary acid addition salts include acetat es,

ascor bat es, benzoat es, benzeppsul fonates, bisulfates,

borates, butyrates, citrates, canphorates,

canphor sul fonat es, fumarates, hydrochl ori des,

hydr obr om des, hydr oi odi dgsI I ac{ ates, nul eates,

nmet hanesul f onat es, naphth fonates, nitrates,

oxal ates gsphat es omro nat saI |Y:yl at es,

succ,;{h#akﬁs%s%—f-at Rof S%%"’- atEgrorc)

t ol uenesul fonates (al s knosz%is tosyl ates,) and the

l'ike. Add'gti onal | y, aci ds which are gener al | y

consi sui tﬁl ' f or cithenfor mat iMe@H of

phag euti cal & ful sglfs fromhasic HN,

phar maceuti cal conpounds are dlscussed for éxanpl e,

by P. Spahl et al, Camlle G (eds.) Handboo of,

Pha?g{eutl Sal LS. PI ogertl es,; ecti on 'ghg‘ Use.

(26 Ziir RERR2W 1 S NCHAS, v= Ber % R'JqQur nal of

PhaHflaceuti cal Sciences 61977) 66( 1 19: B Goul d

I nternaty anal J. of Phar eutics (1986) 33 201-21
ANBFSory e CanG e Pra Lot SHEN BN e st}
(1996)——Aé‘a~dem—c—PFe§ m’OR

Book ( Fagsh, duDr ug Adnin stratl 0 V\aghl ngt®n, D. CRzon

their website). These discl osu e Ni o or at ed
herein by reference thereto. Ex&iipi ba&»\ salts
[ ncL d%Fammnl umsalts, alkali metal salts such as
SOdICO Ml hedbym, and potassfum.sal ts, al katif ne ar t h-

al giubi a dR magnesiumrsyl t NSQ!ilN
vvitﬂaogr(ﬁ'é%‘?ﬁ)ézb?a‘i’s@%c(forge&@rpl e, organlkc av pre %ﬂ
as_di cycl ohexyl am nes, t-butyl am nes,,and salts WI th
anfREPRLINGS of femmula | @chem@ 1 wWherein R ds piedinykean be converted

o RS oh DRSPS LI B Aot such o
PtO=t hyl, and butyl chlorides, bromn des and

Scheme 2 shows a typical reaction scheme for preparing compounds of
formula | wherein R' and R? are as defined above, X is a bond and R* is R®-
heteroaryl or Rs—heterocycloalkyl joined to the tropane ring through a ring nitrogen
(e.g., RG-(pyrazoI-1-yI) or Re-piperidinyl). The mesylate intermediate is also used to
prepare compounds of formula | wherein R! and R? are as defined above, X is
—N(R")-(CHz)n- wherein R is H and n is 0, and R* is, for example, R®-pyridyl or R®-
pyrimidyl, where the pyridyl or pyrimidy ring is joined through a ring carbon atom.
Also, the tropane alcohol intermediate can be converted to the compound wherein X
is —O- and R* is R%-phenyl or R* is R®-pyrimidyl; the amino-tropane intermediate
can be converted to a compound wherein —=X-R® is —NHC(O)-R3, which can be
reduced to obtain the corresponding ~NH-CH»-R® compound.

Scheme 2



i odi des), dial kyl sulfates (e.g. dinethyl, diethyl,
and di butyl sulfates), long chain halides (e.g. decyl,
wo aurpb343and stearyl chlorides, brom des and ipdi/U8R)D6/041925
aral kyl halides (e.g. benzyl and phenet hyl brom des),
and others. Al such acid 391 s and base salts are
i ntended to be pharnmaceutically acceptable salts
within the scope of the invention and all acid and
base salts areconsi dered equi val ent to the free forns
of the correspondi ng conpoun oor purposes of the
i nvention. Pharnaceuti caIng pt abl g € oH*t he
present compounds i ncl ude the fol | owi n@YE‘r oups: ( 1)
carboxylic acid esters obt&ned by esteRifiaati on of
the hydroxy groups, in whicht e non-car biMN noi ety
of the carboxylic acid portiohOfNathe ester\gr.dapi ng
is selecged fromstrai ght or krapehed chain al kyl (for
X ) acetéll, MeoiBpyl, t-b , or n'bUtij%OH
alkoxyal kyl N&ter—exampt e, frethoXynethyl ) RraPal Kyl (f or
efarrpl e, benzyl), aryloxyal Ryl (for exanplg;
phengaxyort hyl ), aryl (for exanple, Jpenyl optionally
substij te+d,c i th, fPr @xanpl e, Ldgen, MaH Al kyl , %R%
Bre-AT koxy “orsant ABF 2y —sula esters; such fas N
al Ryl - or aral kyl sul fonyl (formr,exanple, DMF Ra
nmet hanesulfon%m; (3 10 acid esters (for exanple,
L-valyl or _L- eucyl); (4) phosphonate esters and
(5) o-, di- or triphosphage esters. The phosphate
ew, Wabe Hi/BdGefies esker | NBy, for exanp R3¢
G _ gal cohol qu, f€3¢t1ve derivative T’rﬁr‘é‘ofr‘ﬁ\r& y H
2,3-di (C6- 24,)@%/ 10 (I:ycerolz. One or nore conpeunds of
the invention nmay also exist as, or optionally

converted to, a solvate. "Sol vate" neans a physi cal
asso@i-afi on WADaPRr@rrpound%i 8% nvention with one
drrtbr e’ sol Vengagpt ecutigs'™ Thi's physi cal- associ ation
I NWel ves varying degreeR.of ionic and coval ent

bondi ng, includi ng hydrogen bonding. In certain

gﬁ JO'\
NH BﬁN 3 Jjj\ —~
Ry N 2 _EDC, HOBT N N R _BHsTHF N N"R3

Rq R
1 H
Ro PhCO,H \ng ?{2

Scheme 3 shows a typical reaction scheme for preparing compounds of
formula | wherein R', R? and R® are as defined above and X is —=C(O)N(R’)-, which
can be reduced to compounds wherein X is ~CH-N(R")-.

Scheme 3
B O . B
,Iz conc. HCI R?2 m 1A 0
l LAH
At
R1TN \R3

R2
Scheme 4 shows a reaction scheme for preparing compounds of formula |
wherein R" and R® are as defined above, X is a bond, and R? is benzimidazolyl.

Scheme 4
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i nstances the solvate will be capable of isolation,
for exanpl e when one or nore solvent nol ecules are

wo p@onpsat ed in the crystal lattice of the crpsr/abionees1925
solid. "Solvate" enconpasses both sol ution-phase and
i sol atabl e sol vates. Non-1i n,'lél ng exanpl es of suitable
sol vat es i ncl ude et hanol at es,” net hanol ates, and the
like. "Hydrate" is a solvate wherein the sol vent
nol ecule is H2O. Preparation of sol vat s [ s gener al | y
known.N Thus, for exanple,N\M Cair .
Phar r(#};eZTL‘Nc ci., g&f@m N 004)
theTpr epar m@l&i&_oi»t he kol vat es 0f—t—he—§rﬁh f ng;
fl udBnazol e tPHe® hyl ad®tate as welNaHSR from wat er .

SR R TR AT Cu—

avalrédulmler peicealbres%n?&wéih mh'éeélknomﬁn(lﬂa)the%rrﬂi C| e 12
R and A. L. Binghamet al, Chem
6@'%6@ f%venf%angﬁewnts A6 r¢fpme@.tﬁd1er9mdwe@§ abbreviations

lndlddﬁé’dﬂtéﬁéh r%ﬁ%ﬁ'(mﬁ)h@thgﬂéggtbm ﬁfé'ffﬁ’é’r‘rﬁ]C{Mébﬁ)eN Ne(ﬂcyclo-

amounts of the desiréd s rgani c or

hexylgarbadidmidend}@6); )dlmlowqﬂwm@@ﬁarethm@hate (EtOAc) Ilthlum

s ETRTEANE, CPOSEBRY Pl 5P AP efBiaruce

diisabufylalaminemhoaisideADABAL ) qudrdi)qxtieamzqtrwoB;JQ-IOBEF) 1 qB-dimethyl-

T e e A
(DMAP()f@ts@bro@%?l@hﬁﬁe%blFﬁE’A)“H‘néihbnes@l‘P&;ﬁ?an§ I Ms) sodlum

vates, este rodrugs thereof, %
blS“le&ﬂ?y'%'hU@aHe? .(HaHMlagrfﬂaﬂ laverrghiremadegraphy (i ’d@ .oRoom
tempé}bﬁﬁe(ﬁi{ BBhlevidibl s3y¢h tautomeric forms are
conte at e(? erein as part of the present invention.
Al'l stereoisoners (for exaxghple §eonetric isoners,
optical isoners and the Iike) ofrl the present compounds

(i ncluding those of the galt ol yates, esters and
prodrugs of the conpou asl 1T as the salts,
sol vates and esters of e|prodr , such as those
whi ch may exi st due to as ri c carbons on various
substituents,

Step 1:

c 9 c Cl OIHCI
1 2

NaBH; (1.5 g, 39.82 mmol) was added to a solution of 2,2’-dichlorobenzo-
phenone 1 (5 g, 19.9 mmol) in MeOH (40 ml) at rt. After stirring at rt for 2 h, the
mixture was quenched with H,O, neutralized with 1N HCI followed by evaporation of
MeOH. The residue was extracted with EtOAc, washed with brine, dried (MgSO,) and
concentrated to give the desired compound 2 (5 g) as white solid which was used for
next step reaction without purification. "H NMR (CDClg) & 7.45 (m, 4H), 7.35 (m, 4H),
6.60 (d 1H), 2.58 (d, 1H, OH).

OH ¢y Br ¢

W
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i ncluding enantionmeric fornms (which may exist even in

t he absence of asymetric carbons), rotaneric forns,
wa@eoogpsrefers, and di astereoneric forns, are PCT/US2006/041925

contenpl ated within the scope of this invention, as

are positional isoners (such,as, for exanple, 4-

pyridyl and 3-pyridyl). Indlb "dual stereoi sonmers of

t he conpounds of the invention may, for exanple be

suﬁﬁtantlall free of other isoners,

R oY 0T StgRy) @039, 3 dfdnmwldp Gt was teaatied with SOBr,
(30.91 P REIBERIRAF SCo E! ARM U St rt BB He FBMLR Ras

present I nvention ca

quemr,mfd \gmin &da and AaHEO] (egl), ba)(trebfed WM@H{ZEIZ, dried, filtered and
The use of the terns "

ConGRHFRYER B prociigedne tesiipd gompouneks (B OIdkcH NYR (CDCH) 5 7.6 (d,
2H)|-p]4<wd@|ﬂ t7o1§?~‘2%m‘t?§ﬁéy 149 the salt, solvate, ester

'and stere0|soners rot aners,

_tQQ_éUtorrers posi tional |sorrers racemates or prodrugs
of the_ nventive conpounds. PoI rphic forns of the

onp Sds o(f) Forrmula 1, a the salts, solvates,
and/Qro rugs of th
tended €0 Be Y ncluded ¥

ounds of Formula I, are
t he present i nventi on.
HaC lElorrpounds of the inventi omlccan 4“be prepared by knovvn
rre ho starting nae known |
SitoraRIAoe bR BohLBeBteT) 1 SHE @0 mimrerdided o-
chloFdHt‘H‘ﬁ chl éir&ﬂ% (‘gz? ﬁ?‘ﬁtq O08S HIRGR Q& awﬂi%é%i‘f“@g The mixture was

conpounds wher el n are’ as
thendufated dt edfluxdpr Xhi §cﬂvéruw¢bambpiﬁateicsto@v®bebm{rvn%SIdue. The

resmi,%en\g/gfs5 r oa[})é@erha\/l ”8%6{2@5 d [g{t rngll}xh'rro? %%h ?he MeOH was
eva;?ria%)d;tb%\lré aSoligWhidh N@a@"étlﬂrea |h| l'_ft@(cz filtered S d washeSwith ether
to give the desired compound 4 (7 g). Crude product was used for the next step
without further purification. 'H NMR (CDCl3) & 4.45 (s, br, 2H), 3.35 (dd, 2H), 2.58 (d,
2H), 2.49 (dd, 2H), 2.0 (m, 2H).

Step 4:

e apd

A mixture of 4 (26 g, 161 mmol), 3 (53 g, 168 mmol) and KoCO3 (110 g, 796

mmol) in anhydrous CH3CN (410 ml) was heated at 80 °C. Reaction progress was

monitored by 'H NMR analysis. ~79% conversion was observed after 87 h. The
reaction mixture was cooled to rt, diluted with CH»Cls, filtered and concentrated.
Purification of the residue by SiO, chromatography (4-7% EtOAc/hexane) gave the
desired compound 5. 'H NMR (CDCI3) 8 7.9 (d, 2H), 7.3 (m, 4H), 7.2 (m, 2H), 5.7 (s,
1H), 3.35 (s, br, 2H), 2.7 (dd, 2H), 2.3 (m, 2H), 2.2 (d, 2H), 1.65 (dd, 2H).

Step 5:
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Compounds of formula | in Schene 1 wherein R3a is
pyridinyl can be converted to the correspondi ng
w@r@ensEBhyl conpounds by hydrogenati on wi th aPCEHYS2U6/041925
such as Pt2. Schenme 2 shows a typical reaction schene
for preparing conmpounds of fornmula | wherein RL and R2
are as defined above, X is a bond and R3b is R6-
het eroaryl or R6-heterocycl oal kyl joined to the
tropane ring thrqﬂgh aring nitrogen (e.g.,
R6- (pyrazol ) or R6-piperidinyl). The nesylate
;a s/ al so used to prepare conpounds of

for Werein RL and R2 are as defined above, X is
-N(R CH2¥h- wherein R7 is Hand n is 0, and R3c
is, for pl ,6 R6-pyridyl or R6- pyrimidyl, where

or pyrimdy ring is joi ned through a ring

capbeRsie Brt-Hutidd gm gmég%dgle RISy eétlFFéH(chlﬁn%n of 5 (300

can be converted to oun
9) amgtpsysmethypisenyanide (R g) in WWoumw&kj;meﬂ’mxyethane (3.51) and

abs&ﬁﬂen@fdla?fmﬁdg 1 ﬂﬁ&é{’@jéfi 43) ﬁ»—ﬂiﬁe il Verv{gaeﬁdghwg/awa%ed to rt and

stlrredad‘uxt evetriglobt Ehenntiktare aas ditppstlbng wdﬂHe@l*WItIREtOAc Most of the
i cal reaction

? chenme 2Schene 3 shows a t
solvgiHB 1ae filtvalte W56 ERg rals B YAGEO dPathdEMRGIA IO R G) to give a
susp%hsndﬁzwﬁﬁﬂ Y253 ﬁl[@reésar%e\fvaﬂ% ARAEhED @?%é ® (1%9)’\'{%/E3| MS

_3)@':]| whi ch can be reduced to conpounds erein

m/z= @2Ndﬁ@)zNzl'Sdherre 3 Schene 4 shows a reaction

step:nene for preparing conpounds of formula | wherein Rl

Jarn'd R2 are as defined above, X is a bond, and R3 is
CBchenme 4The starting materials used in

benzi m dazol yl .
t he above ocC @S are commercially available or
6 Mceduwsw\ﬁg them are known in the art.
Q N o
Q 7

LDA was freshly generated from diisopropyl amine (2.27 mi, 16.15 mmol) and
n-Buli (2.5 M, 6.46 ml, 16.15 mmol) in THF (25 ml). The LDA solution was treated
with a solution of 6 in THF (25 ml) dropwise at -40 °C, stirred for 2 h and 2-chloro-
pyrimidine (1.85g, 16.15 mmol) was added. The mixture was slowly warmed to rt,
stirred at rt overnight, quenched with water, extracted with EtOAc, dried (MgSO,) and
concentrated. Purification of the residue by SiO, chromatography (1:4 EtOAc/
hexane) gave 7 (3 g). LC/ESI-MS m/z=449 (C2sH22CloNg. HY).

Step 7:

A mixture of 7 (200 mg) and conc. HCI (2 ml) was heated at 100 °C in a sealed
tube for 3 days, cooled to 0 °C, neutralized with aqueous NaOH solution, extracted
with EtOAc, dried (MgSO4) and concentrated. Purification of the residue by SiO,
chromatography (0-50% EtOAc/hexane) gave the title compound (110 mg). LC/ESI-
MS m/z=424 (C24H23CloNa HY).

Examples 2 and 3
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The follow ng solvents and reagents are referred to
herein by the abbreviations indicated: tetrahydrofuran
W@ Tod7ps34e% hanol (Et OH); net hanol (MeOH); PCT/US2006/041925
N, N- di cycl ohexyl car bodi i m de (DCC); dichl oroethane
(DCE); ethyl acetate (EtQAc) nlithiumdiisopropyl
am de (LDA); triethylam ne (ESN) and
N, N- di net hyl f ormam de (DMF); diisobutylai um num
hydri de (DI BAL); hydroxybenzotriazol e (/ T);
1- (3-di net hyl am noprowl )- 3-ethyl-carbodii m de
hydr ochl ori de (&DCl]); 14-di met hyl arg'l]no di ne ( DVAP) ;
di i sopropyl et/hyl arg | PEA) ; nmetha fonyl (nmesyl,
MB) ; sodium ri met i |yl g (NaHMDS); thin
: Tt eRpariature i s
Exafsi@ 1 NaB 1.5 g9,E8SB 82

abbrevi ated as

rqrpl) was added to a sol ution of _

Step,15: i chl or obenzophenone 1 (5 g, 19.9 mml) in MeOH
(40 M) cat t.&\g\fter stirring at rt for 2 h, the

m Xt yre emched with H2O, neutralized with 1IN HCl
by evaPerati on of MeOH. The residue was

extract e~ WX h Et OAc, washed with brine, dried (MySO4)

and conceptrated to give the desired conpound 2 (5 g)

Toki dterezbéoldtiom b , B3HInfrRd| ]
"y olut ; urifi cI:ati on.(zga El%/R n'fcn%%? gﬁ*ﬁFiﬁgg n?l?r]@\%}_ﬁhed.

NaH @gﬁﬁ'ﬁ ?4:9-51 Mlg2lH drepwisg)at -2856 ynrpjeri¥il Toe)sol@iampwas stirred at

_ e . : 7 In .
75°% e PHONG! 284ty 3 g AT TRt aopvie
Aftergtirongforrdnatheshour atrthissdemperatuee nhehreactidrefl askaivas enct)\{]ed toa

dwth i d NaHCO3 (aq.), extracted wi

CHo R 16 e 19 [oqcPoiniiEotan ShivikdeEmes (B balzed at
overhigbt, dgsinchdd Qﬂgmnéq.ﬁH%%l &t -Q’B-4°Cl, Hvé;WS%C{ ?qgl%b)d extfa&ed with
EtOAg’ T%gbc’om7bir4fe<§ o'rgaznli_g layers wegem driecl:l_l) over 'NazéOl;, filtered, and

evaporated to dryness. The residue was washed with ether several times to give the

desired compound 8 (19.1 g) which was used in the next reaction without further
purification. LC/ESI-MS: m/z 448 (CsH23CloN3.H™).
Step 2:

A mixture of 8 (5 g), NaOH (20 g), and ethylene glycol (40 ml) was stirred and
heated to 200 °C under N, atmosphere for two to three days. After the reaction was
complete, the mixture was cooled to rt and dissolved in 1N HCI solution. The
suspension was partitioned with CH,Cl; under basic conditions. The organic layer
was dried over NazSOy, filtered, and evaporated to dryness. Purification of the
residue by SiO, chromatography (EtOAc/hexane) gave Example 2 (~4.3 g), LC/ESI-
MS: m/z 423 (Cp5H24ClaN2 H') and Example 3, LC/ESI-MS: m/z 423 (Ca5H24ClaNo. H™).

Examples 4 and 5

H
Ci CHs cl N & CHa
=~
Qe J
e N H

@ ? Ex. 4 O “ Exs
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Step 3: A solution of tropinone (10 g, 7 1.84 mml) in
DCE (200 ml) was added a- chl oroethyl chlorofornate
W@ 1®745335 108 mmol ) dropwise at 0 C. The m xtPCEHUBRS6/041925
then heated at reflux for 2h. Sol vent was evapor at ed
to give a brown residue. The fe3| due was dissolved in
MeOH (200 m ) and heated at reflux for 2 h. The MeCH
was evaporated to give a solid which was stirred in
OQAc 1 filtered and washed with ether to give the
sired conpougg 4 (7 g). Crude product was used for
t he nexpel st i thout further purification. 1H NWR
(s, Jbr, 2H), 3.35 (dd, 2H), 2.58 (d,
2.0 (m 2H). Step 4: A mixture of
3 (53 g, 168 mmol ) and K2CXB (1 10
in anhydrous CH3CN (410 m) was heated at
800‘3“@@&9 was[preparesisacasding b tes pﬁbdé)dulé*'d%nbed in Example
ySiS. .- 799 verS| gn was observed after 87 The

2, Stregaictq sig B N hremorsmathylpynidine i GHEH- MIS: 1 462

(Co/I9HEEINg,HT)i | tered and concentrated. Purification of the
residue by Si Q2 chromat ography (4-7% Et OAc/ hexane)
Stedgive the desired compound 5. 1H NMR (CDCI3) d 7.9 (d,

2"'% Snr%ﬁ?’regl"'%f) l?tggw é?_@ 5?93%1%6 %of)%ﬁ E%Wag 'ﬁ?jgeésﬁéyl
LIALHGVG' HFZBblUtIGD fﬂb 59. rﬁgtﬁlﬁ@f m% i@im) I\gfﬁbﬁt'rg@rzé@r% ?he"‘ﬁ)&ture was
stlrre?ld %&# ﬁcg; ¥ |h rﬂoﬂ’ ng 5q ity thy follpwipggelutiors \%ere added
sequénﬂalﬂ} ﬁ@bﬂﬂ’%’ﬁbpgﬁg% ;Srl3l 5% N @ﬂdaﬁgﬁgbl%%a{%r{?;}' If]éﬁnl{ i was

Ste

under at -40 uré was
stirred;, filkereds and realaparated t@dqm’esghPurlﬁdjmmﬁ dﬂthﬁ&e%lﬁe by SiO,
e sol vent in
chroyRlddihBly BOAGREE e e Fr b otk (7Dt L g VRt umd 437

(CasHos8BNIEN* )P ddEeemple 5, LC/ESI MS: m/z 437 (CQGHQGCIZNZ.H+).
Examples 6 and 7

Br
O CIN 7 )
) © 7

Ci

Step 1:
CN
cl Eﬁ\(N/\L
N
6 — () g,
Ci
7w

Compound 10 was prepared according to the procedure described in Example
2, Step 1, using 6, NaHMDS and 2,5-dibromopyridine. LC/ESI-MS m/z=528
(CasHa2BrCloNz. H™).
Step 2:

A mixture of 10 (210 mg) and conc. HCI (1.5 ml) was heated at 100 °C in a
sealed tube for 3 days, cooled to rt, neutralized with aqueous NaOH solution,
extracted with EtOAc, dried (MgSO.) and concentrated. Purification of the residue by
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suspensi on which was filtered and washed with ether to

give 6 (158 g). LOUESI-M5 mfz=371 (C21 H2OCl 2N H+) .
wo@p/083433 DA was freshly generated from di i SoppOpyYE2006/041925

amne (2.27 m, 16.15 mol) and n-BuLi (2.5 M 6. 46

m, 16.15 mmol) in THF (25 rq% The LDA sol ution was

treated with a solution of 6'Tn THF (25 nm) dropw se

at -40 0C, stirred for 2 h and 2-chloropyrimdine (1

S0, BT S B Rty % YA s s
(CzsP@éB?Clztl\EﬂllT)aéﬁoeéx%Fré F Lcéﬁ%stQ\thE? th/k %g&l%@gg{%ﬁr\lz.m.

concentrated. Purification o e resi
chromat ography ( 1 :4 Et CAxanmipdx8ne) gave 7 (3 g).
LG/ ESI - MBS ml z=449 (C25H23Ch2N4. H+) . Step 7: A

m xture of 7 (200 ny) d N Ciz m) was heated
at 100 0OCin a sealed & forlg days, cooled to 0 OC,
neutralized with aqueou solution, extracted with

Et OAc, dried (MJSH4) an oncentrated. Purification of
Sted e residue by Si Q2 chromat ography (0-50%

t QAc/ hexang) ve the title conpound ( 1 10 ng).
LC ESI ml /Z=424 Y 3CI 2N3 H+). Exanples 2 and 3To
6 —a_st I NolUtilgnlof 6 (20 g, 53.9 mml) in THF (100

as’ addeq Na S/ THF (40.4 m, 2M dropw se at -78
OC under_ N2. Thg,solution was stirred at -78 0C for ~
1 hr, th 2-bronopyridine (17 g, 154 nmol) in THF was
addehpdupend 'ﬁﬁ/as/bfr{aﬁére%itédcb'r(ﬁiﬁgit?&l;i‘ﬁ%dé%ﬁr@Ggéct:r"(f;&ead in Example

this tenperature, [ was nove

e reactlion
2, Stersbvsing 6i NeH P H. anth2-bremotG-orethoxynyridinga s GGESIMMS: m/z 478

CoRECREO A0 "2t 178 G, "warmed to ri, and extr act ed
Step@:t h

To a stirred solution of 11 (21 mg, 0.044 mmol) in THF, was added 1 M
LIALH4/THF solution (132 ul, 0.132 mmol) dropwise at 0 °C under N,. The mixture
was stirred at 60 °C overnight. After cooling to rt, the following solutions were added
sequentially: 2 pl water, 6 pl 15% NaOH, and 2 ul water. The mixture was stirred,
filtered, and evaporated to dryness. Purification of the residue by SiO,
chromatography (0-40% EtOAc/hexane) gave the title compound (5 mg). ESI-MS: m/z
453 (Ca6H2sClaN2O.H).

Example 9
cl

Ay
CI

Step 1:
CN
cl _N__F
e (ST
cl
O

To a stirred solution of 6 (371 mg, 1 mmol) in THF was added NaHMD/THF
(750 pl, 2M) dropwise at -78 ° C under N». The solution was stirred at -78 °C for ~0.5
hr, and then 2,6-difluoropyridine in THF was added dropwise. After stirring for at least
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Et OAc. The conbi ned organic | ayers were dried over
Na2SO4, filtered, and evaporated to dryness. The
WO e@dsE3nas washed with ether several tines tBCHUSE06/041925
the desired conpound 8 (19.1 g) which was used in the
next reaction w thout furt heﬁg_purl fication. LC/ ESI-Ms:
MZ 448 (C26H23CI 2N3-H+). Step 2: A mixture of 8 (5
NaOH (20 g), and ethylene glycol (40 nl) was

6h ?‘Iv% ] S RIS e TeaPHER MiKlors BRSNS G @nd stired over
the Whekendt The mitire 9Rlsesbdled td -2 dsih g@%trﬂ A,

tion. The sSusp ensi on was parti tione

war rUﬁlgz? g eaedﬁaﬁﬂub@aﬁweerr RE- Uﬂ'bglh pelufiap @andvistOAt-herane (1:1).
The @QbEIbiNGP Sfdhnid Hybﬁée%re BRdq BYaP @%?ﬁéghiﬁlge%{l necis}@porated to

Purification resi ue by

dryneps ORulfifiextioredf thevesiBuenp) 8iC% ¢hréniatadraph@/geSeM (1%mg)

LO/ESOMSS AU 3R (B kERBIET & o scompound 0 was -

Stepp:epar ed according to the procedure described in
p u3|n 6, NaHMVDS and

?ﬁ? @rﬂw@%@mﬁ%yf 1a|(6. 5 mg/ E3HONBMalY in TR was added 1 M

AR, P P B A b e v
stirreaDatt 008rrightd 7THE folldwir c? %B{Iénéj%?@’ba?eﬁ%e%?w@[ 5\ water, 15

The m xture was stirred at 50 0C
ul 139 HNaQrd, ard byl water.f Thé omikiuge sw@isustines filterae, @@hd@l/a orated to

cryn 388 Bt R BB S et oarenhs - @ﬁdo EtOAc/hexane)
gavesthartitleatopapsundirnags LCRus Liiss qumg@zy%iacﬁ ﬁ\!ez

Si @2 chr omat ogr aphy (Et QAc/ hexane
(-370 ng), LCESI- I\/IS mephssﬂo and 11

oo

Ex. 10 Ex. 11

To a stirred solution of 6 (3336 mg, 9 mmol) in THF was added NaHMDS/THF
(6750 pl, 2M, 13.5 mmol) dropwise at -78 °C under N2. The solution was stirred at -78
°C for ~0.5 h, and then 2-bromo-5-fluoropyridine (5000 mg, 28.4 mmol) in THF was
added dropwise. After stirring for at least 8 h at this temperature, the reaction mixture
was slowly warmed to rt and stirred overnight. The mixture was cooled to -78 °C,
quenched with sat. aq. NH4Cl, warmed to rt and partitioned between aqg. NHyClI
solution and EtOAc. The combined organic layers were dried over NaySOQq, filtered,
and evaporated to dryness. Purification of the residue by SiO, chromatography
(EtOAc/hexane) gave 13 (1650 mg). ESI-MS: m/z 466 (CagH22CIoF N3, H™).

Step 2:
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(C26H26CI 2N2- H+) and Exanple 5, LC ESI-MS: mz 437

(C26H26CI 2N2 H+) . Exanples 6 and 7 Conpound 10 was
w@re@pasras according to the procedure descri bedP€TUS2006/041925

Exanple 2, Step 1, using 6, NaHVDS and

2, 5-di bronmopyridine. LT ESI ) AT7/z=528

(C26H22Br Cl 2N3 H+). Step 2: A mixture of 10 (210 ng)

and cone. HCl ( 1 .5 mM) was heated at 100 0OC in a

d h
e R RSy QRN e anttetEene Sivser GamD n a
seal¢dhse W)asalhdedcmmelﬁéaitétjgd 51 ggaﬂé'tdge&gr? ”e]f)ngnfeP r 6&ﬁmbet5'rfj%ﬁe mixture
was %&iﬁ&g?ﬂbog@ E%bﬁ%g ,h(ezqg@g?qlgygmagw\@sﬁm wiﬂ) beine, dried over
Naﬁ'@@ﬁlﬁbﬁei aHa(é\Fa%Jo‘ré@d By, (%m%%ﬁﬁa r?%ziyﬁ by SiO,

oun was" pr epar ed ac

chromgghg (Q}-é@@% Eé@Apthe&aaaervéZExsnm 10 (Hglrf\% €&Sl- MS m/z

441 @g%%)%@ﬁ&?pe E?Z%%I wgsé 52:52&%9 ut | on

C CkN 0.044 mml) in THF, was added 1 M

( 25%4A1L2Hj%-|1—|l:)ngol ution (132 _m , 0.132 nmol) dropw se at
0 0C under N2. The mi xt uEXampie d2irred at 60 0OC
overnight. After coolin t, the follow ng
sol utions were added s enkl w2 m water, 6 m
15% NaCH, and 2 ml wat er~ e re was stirred,
filtered, and evaporated B wness. Purification of
the residue by SiQ2 chro ograghy (0-40%
t OAc/ hexane) gave the title conpound (5 ng). ESI-Ms:

SLP—E{Z 453 (C26H26CI IN2O- H¥)

Br<- Ns Br
| —

H3C Berc

A mixture of 2-bromo-3-methylpyridine (1114 pl, 10 mmol), NBS (1780 mg, 10
mmol), and benzoyl peroxide (45 mg) in CCl, was refluxed for 3 h. After cooling to rt,
the suspension was filtered. Purification of the residue by SiO2 chromatography
(EtOAc/hexane) gave the desired compound (600 mg). ESI-MS: m/z 250, 252, and
254 (CgHsBroN.H")

Step 2:
Br N Brae Ny
9

To a solution of the product of Step 1 (595 mg, 2.36 mmol) in DMF was added
piperidine (205 mg, 2.4 mmol) and K,CO, (979 mg, 7.08 mmol), sequentially. The
mixture was stirred at rt overnight, quenched with ice-water and then partitioned with
ether. The organic layer was dried over NaxSOy,, filtered, and concentrated.
Purification of the residue by SiO, chromatography (0-50% EtOAc/hexane) gave the

desired compound (~450 mg). C11H1sBrN2, LC/ESI-MS: m/z 255 and 257
(C11H15BrNaH™)
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Exanple 9 Step 1: To a stirred solution of 6 (371 ny,

1 mol) in THF was added NaHVD/ THF (750 ml , 2M
waele@pmsres at - 78 C under N2. The sol uti on wasPGI/UR20861041925

at -78 0C for -0.5 hr, and then 2,6-difl uoropyridine

in THF was added dropw se. Aﬂer stlrrlng for at

least6 h at this tenperature; the reaction m xture was

slowy warned to rt, and stirred over the weekend. The
Ste Ek Xture was cool ed to -78 0C, quenched with sat. ag.

Cl, warnmed to rt and partitioned between ag. NH Cl

NDAC hexane ( 1:1). The conbi ned organic
ver Na2SO4, filtered, and
ness. Purification of the resi due by
aphy gave 12 ( 194 ng). LCESI-MS: mz
H+)14 Step 2. To a stirred solution
. 0.149 mmol) in THF was added 1 M
UACHHApBUndst Wak Plepaidd éﬂcorcﬂné‘ﬁg tﬁ%‘BHce@D?@W@ﬁq @éd]_ﬁt Example

under N2 The m Xture was stir over ni

2, Steg) 1,d4ging) 65 DaHMBS engdhe prddect aflteprt. i lACIBSI- lﬂSl'ﬂm/z 545

(© Iwat(ﬁNd% m 15% NaOH, and 5 nl water. The m xture was
%2 7&d, 'filtered, and evaporated to dryness.

SteQF-’U.TIfI cation of the residue by Si Q2 chromat ography

0% Ef OAc/ hexane) gave the title conpound (14 ny).
(‘J%@ Mz& WergAis QIOQZPKEWIOCMWBQQHQQDI HhExample 9,

Serf S kgl LGRS ST P

m, 2M 13.5 mmol) dr opwiEs@ @le-138 O0C under N2. The

solution was stirred at -78 H
cl S} |
N
cl
Cl
6 —

Toa mlxture of 6 (580 mg) and fluorobenzene (~1.5 ml) was added potassium

sol ution an

bis(trimethyisilyl)amide (580 mg) in fluorobenzene (~2.5 ml) under N2. The mixture
was stirred for 10 min, then heated in a microwave at 100 °C for 18 min. After cooling
to rt, the mixture was quenched with saturated aq. NH4Cl and partitioned with EtOAG.
The organic layer was dried over Na,SQy, filtered, and concentrated. The residue
was washed with ether to give 15 (~450 mg). LC/ESI-MS: m/z 447 (C27H24CloNo).
Step 2:

To a stirred solution of 15 (310 mg, 0.693 mmol) in THF was added 1 M
LIALH,/THF solution (693 wl, 0.693 mmol) dropwise at rt under N». The mixture was
warmed to 60 °C and stirred overnight. The following solutions were added
sequentially: 50 pl water, 150 pl 15% NaOH, and 50 pl water. The mixture was
stirred, filtered, and evaporated to dryness. Purification of the residue by SiO,
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OC for -0.5 h, and then 2-brono-5~fl uoropyridi ne (5000

ng, 28.4 mmol) in THF was added dropw se. After
wa@eoorios3ags for at |east 8 h at this tenperatur ePCT/ig2006/041925

reaction mxture was slowy warned to rt and stirred

overni ght. The m xture was 6goled to -78 0C, quenched

wWth sat. ag. NH4Cl, warned To rt and partitioned

bet ween aq. NH4ClI solution and Et OAc. The conbi ned

ic | ed .over ter and

onvoBE A oL Y S 3R S NP BIRR Aot b i A0 o
MS: @VQZZWCMEQQN% ( Et QAc/ hexane) gave 13 (1650 np).
ESI-M5: nfz 466 6H22Cl 2FN3 H+) Step 2: A m xture

of 13 (67 ny), NaOH ( 400EX@Plesiv ethyl ene gl ycol (4
m) in a seal ed tube was s&, red and heated to 1500C
overni ght. After cooli @] % m xture was added
) C
iltere

to H2O and Et OAc. The ™ ayerl was washed with
brine, dried over Na2SOM4, , and evaporated to
dryness. Purification of @- resi due by Si2
thormt ography (0-100% Et CAc/ hexane) gave Exanple 10

2 ng), ERI-Mp nmz 441 (C25H23CI 2FN2 H+) and Exanpl e
11 (5 ), Sl-NMs: /t?/z439 (C25H24CI 2N20 H+) .

Pl 8 _12 A mi xture of 2-brono-3-nethyl pyridine (
1114\H 10 mmojg), NBS (1780 ng, 10 mmol ), and
benzoyl roxide (45 ng) in CCl4 was refluxed for 3 h.
After coefing to rt, the suspension was filtered.

P@drhpsadid 96 vids Mébahﬁii hessrdig o 1 p?Bééﬂ%Qﬂis%HBéd in Example

( Et QAc/ hexane) gave the desired conpound (
1, Sterstt, neingr, 21 -cigoro- zﬂghlom%mem%snmwmd ﬁz@@az HTVR

(CD%O% 45!@n4R), 7 B8 (R A%!50 O, BHGP7 bs (@ ) 825539 ), 3.4 (s, b,

2H), 2.65 (d, b, 2H), 2.1 (d, b, 4H), 1.75 (m, 2H).
Step 2:

.

Compound 17 was prepared according to the procedure of Example 1, Step 5,

using 16, potassium tert-butoxide and tosylmethyl isocyanide. 'H NMR (CDCl3) § 7.9
(d, 1H), 7.45 (d, 2H), 7.25 (m, 5H), 7.05 (t, 1H), 5.0 (s, 1H), 3.15 (s, b, 2H), 2.7 (m,
1H), 2 (m, 4H), 1.65 (m, 2H), 1.25 (d, 2H).

Step 3:

Compound 18 was prepared according to the procedure of Example 2, Step 1,
using 17, NaHMDS and 2-bromopyridine. LC/ESI-MS: m/z 414 (CzeH24CIN3.H+).
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pi peridine (205 ng, 2.4 mmol) and K2CO3 (979 ng, 7.08

mol ), sequentially. The m xture was stirred at rt
woer@rnsyki, quenched with ice-water and then PCT/US2006/041925

partitioned with ether. The organic |ayer was dried

over Na2SO4, filtered, and ﬁ%wcentrat ed. Purification

of the residue by Si 2 chron®tography (0-50%

Et OAc/ hexane) gave the desired conpound (-450 ng). CnH

158rN2 LC/ ESI-MS: m z 255 and 257 (C11H15BrN2 H+) Ste

b@@ﬁ@wrﬁ@fﬁa@mleﬁaﬁ@@ Zo¥ay Hsed With thang ﬁ@@@dldﬁgto give

t ni Sk NaHVDS and

he ?ﬁi&””@ﬁﬁ%? o?f%tggh@%/%@él(é HREG. ), ( C32H34CI 2N4
H+). Step 4: 14 and Li Al HExameple 1 ’ui:ed according to the
procedure descri bed |n Exanpl e Step 2, to obtain

the title conpound. zN 520 (C3| H35CI 2N3
H+). Exanple 13 To a m 80 ng) and
fl uorobenzene (-1 .5 nl) Aadde pot assi um

bls(trrrrethyIsHyI)am de O ng) in fluorobenzene
(-2.5 m) under . The mXxture was stirred for 10
Steprin, then heat ed in a mcrowave at 100 OC for 18 mn.
After cooling to rt, the mxture was quenched wth
sat ur at aq. NH4C and par iaN oned with Et CAc. The
arg | ayer was drie Na2SO4, filtered, and
con rat ed. The Esi vvas washed with ether to
ep2: |9 a stirred gekutioreof 15 (310 ng, O0.693
in THF was add M Li ALH4/ THF solution (693 m

, 693 m’mla dropwi se at rt under N2. The m xture was
Compound 20 was prepared according to the procedure of Example 1, Step 5

b 45 (-450 ngy. WQUESL- VB mz 447 (C27H24CI 2N2)

using 19, tosylmethyl isocyanide and potassium tert-butoxide in anhydrous 1,2-
dimethoxyethane and absolute EtOH. ESI-MS: m/z 339 (C21HaoF2N2 HY).

Step 2:
CN

N

S

F |
— O T
F
- i
Compound 21 was prepared according to the procedure of Example 2, Step 1,
using 20, NaHMDS and 2-bromopyridine in THF. ESI-MS: m/z 416 (CagH23F2N3s H™).
Step 3:
Using the procedure of Example 2, Step 2, with 21 and NaOH in ethylene
glycol, the title compound was prepared. LC/ESI-MS m/z=391 (CzsHz4F2No H")
Example 16
H
cl
NH
) NB%
O Ci
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warmed to 60 OC and stirred overnight. The foll ow ng
sol uti ons were added sequentially: 50 mMl water, 150 m
wasmesaas and 50 M water. The m xture was StPCT/EH2006/041925
filtered, and evaporated to dryness. Purification of
the residue by Si Q2chromat o% phy (0-50% Et OAc/ hexane)
gave the title conpound (-80°hy). LCUESIMS: nmiz 422
(C26H25CI 2N- H+) . Exanpl e 14 Conpound 16 was prepared
Ste ai_cordi ng to the procedure described in Exanple 1,
ep 4, using 4,

1-chl or -Z-ﬁ;:Uh;Srophenyl met hyl ) benzene and K CG3. 1H
NVR ( CIX 3r2| ~8p (d, 1H), 7.55 (d, 2H), 7.2 (m 5H),
6 ——85 dH), 5.25 (s, 1H), 3.4 (s, b, 2H), 2.65 (d,

od, by,4H), 1.75 (m 2H). Step 2: Conpound
17 was ared according to the procedure of Exanple
1, Step usi ng 16, potassiumtert-butoxi de and

3 oﬁ;sdaltgtdw&cbf 8 sz;gygas@udeml)mysg(éﬁa:ueﬁf .ggﬂ,o G%M}lf') Hc)) °C. The
. . .. . S, )
mlxt%r_el\ga% §!ovﬁ§%\5:5n’e%2tpgfp ?ﬂﬁ? }{%q:ﬁ ’Stll’ie(é %{ 5p|)° fp_r%,(qﬁenghpg with
MeOH &Rd (40 2t Fiteed exRimal fatn Koy ﬁ i
accor dl-?izr? to the pr oceedu_r e of Exanp édgi’b@g{&’( ‘f)’ flﬂlg?rﬁg and
COHCPﬂ,traMN%gﬂ%m-ertbmspglduaihyeSIchgrE@mamranhz (3%4
4 1 - d a )
EtORGRIEE, el 2 HRMR.E DS EBREEHH, L5500y ehaie2 (m, 4b), 7.1
(t, 2H), 5.4 (s, 00 BId(s, bE/ B, DS (miM &) 389. HE 5 (221015 (m, 4H).
LC/ 3@‘5 e 1_% goge ngﬁ?o V\@é pr eg)ar ecing?%?r di ngNton{he (m, 4H)
Egi" dUrE 36 g’h‘J@p ENOHS ep 5, using 19, tosyl net hyl
Stepl Zocyani de and potassiumtert-butoxide in anhydrous
) 2-
To a solution of 22 (410 mg) in EtOH was added 1,2-diaminobenzene (119 mg)
and NaHSO;3 (2.3 ml, 40% in H,0). The mixture was stirred at reflux for 3 h,
concentrated, then partitioned between CH,Cl, and water. The CH,Cl, solution was
dried (MgSO,), filtered and concentrated. Purification of the residue by SiO,

chromatography gave the title compound. LC/ESI-MS m/z=462 (C27Ha5CIoN3 H™)
Example 17

H
O CINM\(O
O o HN\O
Step 1:

cl Jﬂj\
CO,H
o — O
Cl
SN

Compound 6 (1 g) was dissolved in conc. HCI and then kept at 0 °C for 3 days.
The solution was then heated to 80 °C for 2 h, cooled to rt, and evaporated to
dryness. Water was added and the solution was adjusted to pH 7 using 1 N NaOH
solution. The aqueous solution was partitioned with EtOAc. The organic layer was
dried over NaxSOy, filtered, and concentrated to give 23 (970 mg), which was directly
used in the next step. ESI-MS: m/z 390 (C21H21CloNO, H).
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di met hoxyet hane and absolute EtOH ESI-Ms: mz 339

(C21H20F2N2 H+). Step 2: Conpound 2 1 was prepared
w@ewonsi4agy to the procedure of Exanple 2, StepPdT/USHN06IQ#1925

20, NaHMDS and 2-bronopyridine in THF. ESI-Ms: nlz 416

(C26H23F2N3 H+) . Step 3: Ug,%%g the procedure of

Exanple 2, Step 2, with 21 & NaOH i n et hyl ene

glycol, the title conpound was prepared. LC ESI-M

m z=391 (C25H2 F2N2 H+) Exanpl e 16A solution of 6 (2

g) was added to DIBAL/toluene (7.5 mM, 1.5 M at 0 C
Steplhe mixture was slowy warned to rt and then stirred

at _50 0C for 3 h, quenched with MeOH and H20O at 00C,

fi TPet sefutien of aét(%aamghommqﬂ) indaMFMESOMRS added EDCI (15.9

mg, dégfﬁéggngogr apkﬁé%Sr&@Eﬁ@Zj'h@aéjng '8"%\/%‘1‘1;?"' S?I%% mg,
0. O6NNR1c(lﬁlaCﬂ)BlF CE’@NQZ(S%,I (J-HB7 rﬂm?ﬂﬁ wab tl‘%'FDeil_%cYec? fm(a ré4dtion mixture

was fpgreS@tft Qyﬁrnglqj V\_/Lat% ;D(\d EtQA)c wgresa@d@d tHhe re@ctiSh misure.

The %?%a‘rﬁ ‘f%)fe@%vdézcgfrq lg%)esd@[?@eged E%Oa%oé'héfg‘h@?‘?du% Hﬁc)'atlon of

the r@ﬁtﬂiuﬁwﬂsﬁ@idﬁmmatogréo%ugaveﬂm) titlé lwenpoundr @ @& sng). LC/ESI-MS:

for 3 h, concentrated, then
mfz%@?é% Bl R on CroCl 2 and vt or - The. (DG 2

solution was dried (MySORxanipibti® €d and concentrat ed.
Purification of the residue 5' SIO2 chr omat ogr aphy
gave the title conmpoupes £ E§ NS m z=462

(C27H25C1 2N3 h+)  Examhl 175761 1-

To a mixture of 23 (118 mg, 0.303 mmol) and 2-aminopyridine (55 mg, 0.58
mmol) in anhydrous CH,Cl, was added EDCI (118 mg, 0.76 mmol) and DMAP (15
mg, 0.123 mmol) at rt under N». The reaction mixture was stirred at rt overnight. The
solvent was evaporated in vacuo, and ether and water were added to the residue.
The organic layer was dried over Na,SOy, filtered and concentrated. Purification of
the residue by SiO, chromatography gave the title compound (97 mg). LC/ESI-MS:
mM/z 466 (CasH25ClaN3O.H™).

Example 19

O CIN%
O Cl
PtO2 (40 mg) was added to a solution of Example 2 (200 mg) in CH,Cl,. The
mixture was stirred at rt under 1 atm H, environment through a balloon for ~24 h,
filtered and concentrated. Purification of the residue by SiO, chromatography gave

the title compound (~190 mg). LC/ESI-MS: m/z 429 (CasH30ClaNz H).
Example 20

Ho
N
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Compound 6 ( 1 g) was dissolved in cone. HCl and then
kept at 0 OC for 3 days. The solution was then heated

WO 0008053685 for 2 h, cooled to rt, and evapor at ePiCT/0S2006/041925
dryness. Water was added and the solution was adjusted
to pH 7 using 1 N NaCH sol ut_%'%n. The aqueous sol ution
was partitioned wth EtOAc. e organic | ayer was
dri ed over Na2804 filtered, and concentrated to give

23,(970 mas dlrectly used in the next step.
ESf- %@peﬁggnﬁ% (6 msiom farpic aeid100 uﬂoarw 37% aq

forn%gﬁdéfg)dggépb (;@)é/vég !;tlrré% '%Q{%q%ﬁ@ Ia?‘ggl%l 1!9(3@?'\‘(': 18?1@ nﬁlﬁtu o was

evapbré’rk‘d tordryhess) Mhandj;aﬁbme@eto(étcﬁg}dggnd g. IQ@\IdU?P'SbIdﬂ?Dn The
was en ad

or gaf‘&a'@%’ ?'EaW%%‘PGr‘é’%&%@Q# HlRr eétanot C@iﬁ@mraém Puwétcetlon of the
b S i M ARSI £ s

443 HomsklaztieNy. d) Purification of the residue by SiO2
chr omat ogr aphy gave the tIEIEtI e!c%gpound (11.2 ng.
LCIESI-Ms: [77/z465 (C27 Exanple 18 To a
m xture of 23 ( 1 18 ng, 0.303 )N and
2-am nopyri di ne (55 nmg._0Oci5 rﬁmlyﬁ n anhydrous CH2Cl 2
was added EDCI (118 nfj, JO. and DVAP (15 ny,
0.123 mml ) at rt unde The ction mxture was

stirred at rt overnight. Fhél sol vent was evaporated in
vacuo, and ether and wat'er’ were added to the residue.

cdneBkEFEpEE-EbRle 1P35e e O T £Emme aalic s & 0.085

mmdt)lg/hgﬁfqm@@me&av& fbhg(})_éﬁﬂg% g:@gﬁ%gﬂ%g&ﬂﬁ&m%w 8 ul, 0.256

mmol) was added. The mlxture was stirred at rt for 30 min and then heated at 60 °C
overnight. The mixture was cooled to rt, quenched with water, extracted with ether,

dried over MgSO,, filtered and concentrated. Recrystallization of the residue gave the
title compound (16 mg). LC/ESI-MS: m/z 468 (C27H31ClaNg H™).

Example 22
H
O C:NMS3
O Cl

Step1:
OH

Bﬁ Bﬁ\OH
5 cl ci
(O~ 4 O~V
O 24 Q 25

To a stirred solution of 5 (5 g) in MeOH (200 ml) was added NaBH, (0.79g)at0
°C. The mixture was stirred at 0 °C for 2 h. The MeOH was evaporated and the
resultant residue was treated with aqueous NH,Cl, extracted with EtOAc, dried
(MgSQy), filtered and concentrated. Purification of the residue by SiO,
chromatography gave compound 24 (2.54 g), LC/ESI-MS: m/z 362 (CzoH21Cl.NO.H*)
and compound 25 (1.71 g), LC/ESI-MS: m/z 362 (C20HxCl,NO.H).
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PtO2 (40 ng) was added to a solution of Exanple 2 (200

mg) in CH2Cl 2. The m xture was stirred at rt under 1
wa@eow34ehvi ronnent t hrough a ball oon for -24 PCT/US2006/041925
filtered and concentrated. Purification of the residue
by Si Q2 chromat ography gavesthe title conpound (-190
ng). LCTESI-MS: niz 429 (CZ% 0Cl 2N2 H+) . Exanpl e 20A
suspensi on of Exanple 19 (30 ng) in formc acid (100
|) and 37% aq. fornal dehyde (200 m) was stirred and

ated at 70 OGfor ~7 h. The m xture was evaporated
to dryness, ang then distributed to EtQAc and 1 N NaCH
sol uti on. rgani ¢ | ayer was dried over Na2SO4,

Ste

24 —fi tered oncentrated. Purification of the residue
by Q Y Qﬁ/gt ography gave the title conpound (17.8
ny) z 443 (C26H32CI 2N2 H+). Exanple 2 1

& of Exarrpl e 19 (55 ng, 0.128 mmol) and K2CO3
(53 Biirr&al 38RutIBARYF24 2%1%[731?91 nf\haé *adfjga EN (0.64 mi)
256 mol )

m n, and then bronpac ton| tr|
and GlsSQeele(, 36T ali & fGr & hﬁam%wnewasi stitred at PSC B0 36 h, quenched

with 38 RSN, R Mo RS, el R eoiBrkERa to give

26. m/E& M8r nﬁtmoe(rczhﬂg@chDgS, He).eThemsud® pesiiict daeised in the
Recr%st alli Z?tl on of , the residue gave the title
next ke NathousTyHer nueifiealions: mz 468 (C27H3 10 2N3

Ste @-«L) Exanpl e 22 Stepi: To a stirred solution of 5 (5
in MOH (200 mM) was added NaBH4 (O. 7@) at
TIT @ arbalutipe ofd6 (2B86rmgHinddME (Gcmf)cwaszad\de N@H»@@Ho wammeral oil,

oo mYAS-E! SEHEMUEBERAA L AL0 B HEFRLRTOH W

pyrazole was added and the mixture stirred at 60 ° C overnight. The reaction was
quenched with aqueous NH4Cl, and the mixture extracted with EtOAc, dried over
NaxSOy4, and purified by preparative TLC to give the title compound. LC/ESI-MS:
m/z=412 (Ca3H23CloN3z. H).

Example 23

O cl Mkj
O cl

The title compound was prepared according to the procedure of Example 22,
Step 3, using 26 and imidazole. ESI-MS: m/z=412 (Co3H23CloNa.H).
Examples 24 and 25

CI O CI
cl
ﬁ/ Ex. 24 ‘/;/CI Ex. 25

A mixture of the title compounds was prepared according to the procedure of

Example 22, Step 3, using 26 and 1,2,3-triazole. Purification of the mixture by SiO,
chromatography (EtOAc/hexane) gave Example 24, LC/ESI-MS: m/z 413
(C22H220|2N4.H+) and Example 25, LC/ESI-MS: m/z 413 (C22H220|2N4.H+).



(MySO ), filtered and concentrated. Purification of
the residue by Si 2 chromat ography gave conpound 24
W@ 200345335 LC/ ESI-MS: nmfz 362 (C20H21 Cl 2NO. HHCEHO2006/041925

compound 25 ( 1 .71 g), LOESI-Ms: mz 362 (C20H2

1CI2NO H+) . To a stirred sol g%l on of 24 ( 1.38g) in

CH2Cl 2 (35 M) was added Et (0.64 m) and CH3SQ2CI
(0.36 M) at 0 OC. The mixture was stirred at 0 OC for
3.5 h, quenched with vvatEr extracted with CH2C 2,

dried (Na2SO ), filteredEXA@OREBentrated to gi ve 26.

L& ESI - MS: nml z=440 (C2 1|_|2§ij MO3S-H ). The crude

product was used in thg fext gty on wi t hout further

purification. Step 3: Nolut kop of 26 (286 ng) in
DMF (3 nml) was added NaH £60%in hineral oil, 39 ng)
at 0 0OC. The m xture was rred at 0 OC for 10 m n.

warmed to rt, then pyrazole was added and the m xt ur e
stThe e eempound waseprepgrad ageasdinglotthepraeedureaiExemple 22,

stenid, YRR 2] 105 A gBR0 AEENS M IELICEINAHT, |

5 TLC to give the title cofgampe 2¢C/ ESI - M5: m z=412
(C23H23CI 2N3- H+) . Exanple 23 The title conpound was
prepared according to the-9Prcedure of Exanple 22,
Step 3, using 26 and iRC 7 ESN-MS: m z=412
(C23H23CI 2N3 H+) . Exanples 24 and 25 A nmixture of the
title conpounds was prepdref according to the
procedure of Exanple 22, Step 3, using 26 and

1 ﬂw@hﬂé b%ﬁb@nd Wé E)t*e‘b@?écpBcéﬁrdtd@ﬁo%étp#b@e@)’re%f@(ample 22,

C romatz&rap y hexane) gave

npl e
SteplIEHIg andfpzvrmlqu@@M&zmw (@)Ha&h%ﬂpl e 25,
LO/ESI-M5: iz 413 (C22HZ20) op-KH) . Exanpl e 26

O C‘NMU
o O cl

The title compound was prepared according o the procedure of Example 22,
Step 3, using 26 and piperidine. ESI-MS: m/z=429 (Ca5H30ClaN2.H™).
Example 29

H
g ° MN/H
0 O

15 The title compound was prepared according to the procedure of Example 22,
Step 3, using 26 and morpholine. ESI-MS: m/z=431 (C24H2sCl.N20.H).
Examples 30 and 31

H HN
S¢=r'aolle o), O
O " Ex 30 O ' Ex 31

To a solution of aminomethylcyclohexane (39 pl, 0.3 mmol) and 5 (72 mg) in
20 THF was added NaBH3CN (32 mg, 0.5 mmol). The mixture was stirred for ~2 h and
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The title conpound was prepared according to the
procedure of Exanple 22, Step 3, using 26 and

wAa 27453485 azol e. ESI-MS: m z=413 (C22H22CI 2N4 PEH/US2006/041925
Exanpl e 27 The title conmpound was prepared according
to the procedure of Exanple,g2, Step 3, using 26 and
pyrrole. ESI-M5: mz=41 1 ( H24CI 2N2 H+) . Exanple
28 The title corrpound was prepared according to the

then Elr oce%r %@Oq Ifgq?(na %dagg'ﬁ?@g usm%ﬁfl 0 ﬁa%%dogg% [ gt rt, water

and AY NHTH Wdrb %da@ﬂpgﬁa ‘ﬂhé"ﬁﬁxtﬂ?@%‘s@d@%@élf Hith @ther drie
procedur e of usi ng 26 and

COHCW@E@I |l?mﬂﬂcgmn ggthewmby @ﬁmb@m@mwﬂy gave Example 30,

LS BT et HeaNe { AT B BbIE | CTESIMS: s 457,

(Cz7H3mCIENEHK@S added NaBH3CN (32 nmg, 0.5 mmol). The

m xture was stirred for EZ h & géhen HOAc (60 ng, 1

mol ) was added. The m x stirred overnight at

rt, water and 1N NaCH vverC dthe m Xt ure was

extracted with ether @"l c&?u d. Purification of
shteit ogriaphy gave Exanpl e 30,

34CHN2- H) and Exanple 3 1,

the residue by Siq 2

LC ESI - Ms: nfz 457 (C27

LC ESI-Ms: m z457 (C27 :@ 2N2 H+). Exanple 32 A

m xture of 26 (1 .68 g) ahd lithiumazide (225 g) in
StepDMF (5 M) was stirred at rt for 24 h, quenched with

NH C (ag.), act ed wth Et CAc, dried over Na2SO

and congen d. " Purification of the residue by Si Q2
26 —ehr onayd Y&éﬁ;me 27. LC/ ESI MB:

gr
Q N Cl

A mixture of 26 (1.68 g) and lithium azide (225 g) in DMF (5 ml) was stirred at
rt for 24 h, quenched with NH,ClI (aq.), extracted with EtOAc, dried over Na,SO,4 and
concentrated. Purification of the residue by SiO, chromatography gave 27. LC/ES!-
MS: m/z= 387 (CagHa0ClaN4.H™).

Step 2:

W‘Y

A mixture of 27 (895 mg) and Lindlar catalyst (90 mg) in 1:1 MeOH and EtOAc
(20 ml) in the presence of NHz in MeOH (2M, 1 ml) was stirred under Hz at 1 atm for 2
h. The mixture was filtered and concentrated to give 28. LC/ESI-MS: m/z= 361
(CaoH22CloN2. H™).
Step 3:

A mixture of 28 (223 mg) and DIPEA (80 mg) in 2-flucropyridine was stirred at
130 °C for 36 h. The mixture was concentrated, treated with NH4Cl (aq.), extracted

27

with EtOAc, dried and concentrated. Purification of the residue by SiO;
chromatography gave the title compound (163 mg). ESI-MS: m/z= 438
(CasH25ClaNz.H).



10

15

20

m z= 387 (C20H20CI 2N4 H+) . Step 2: A m xture of 27

(895 ng) and Lindlar catalyst (90 ng) in 1: 1 MeOH and
WEL@AO52D n) in the presence of NH3 in MeCOH PCQMUSE06/041925

m) was stirred under H2 at 1 atmfor 2 h. The m xture

was filtered and concentr at g@ to give 28. LC ESI- Vs

mz= 361 (C20OH22CI N2 H) tep 3: A mxture of 28

(223 ng) and DI PEA (80 ng) in 2-fluoropyridi ne was

stirred at 130 OC for 36 h. The,.mi xture was
concentrated, treated vmé@mk—%l:’—(aq.), extracted with
Et OAc, dried and concent rcqt ed.y Pw¥ication of the
resi due by Si®2 chro gr%\gdwg%/the title conpound
(163 ng). ESI-ME: n12 34 5H2 2N3 H+) . Exanpl e
33 NaH (14 ng, 60%in mperal oil) was added to a

sol ution of 28 (103 ny) DMF at 0 OC. The m xture

was warmed to rt, 2-chloropyrimdine (65 ng) was
ad«tb‘:‘di.(vamb tﬁﬁ)é/ in riinsral M)swasatldddtt@ aGDorf of 28 (BHImg) in

DM gty G b Tiafire Was WREBEAEP i PrRGIOEY AiFe 400 fi) i added.
and th mmfdrbtv?éseﬁeé’t@a t@@@cmﬂwm 5Gh, tRH bfidré@bt ﬁrb\@fm;ghe The
resi due by SiQ2 pre rative thin | ayer_ chromato

mlxtt{re@%sauwh@oam éaq. heeﬁrqct@ w&hﬁﬁz@z,(dr@ ver l\){azSOm
flltereLrﬁCé(ﬁ nt%té 4%)4&%& sz At Ve sidie bfﬁg?h%ﬁ%@g thin layer

béenzol ¢ aci d )
chromatl@ragby (2074 EﬂOA‘b/I@é%hem)ave rih@®kitfe cRmpounda(d 69ng).r eG/ESI-MS:

m/z=359 (bz eENNG hrh The nixture was quenched with
Example 34

JM*@
&

A mixture of 28 (328 mg), benzoic acid (122 mg), EDC (175 mg), and HOBT
(123 mg) in DMF (2 mi) was stirred at rt overnight. The mixture was quenched with
water, extracted with EtOAc, dried over MgSO, and concentrated. Purification of the
residue by SiO, chromatography (0 ~ 20% EtOAc/hexane) gave the title compound.
LC/ESI-MS: m/z=465 (Ca7H2sClaN20O.H).
Example 35

H
Ci
aiar
S8
BH3.THF (1.4 mi, 1M) was added to a solution of Example 34 (258 mg) in THF.
The mixture was stirred at 60 °C overnight. The mixture was concentrated, treated
with water, extracted with CH,Cl, and concentrated. Purification of the residue by

Gilson HPLC gave the title compound (25 mg). LC/ECI-MS: m/z=451
(C27H28ClaNo H™).




water, extracted with EtOAc, dried over MgpSH and
concentrated. Purification of the residue by SiQ2

wa@ booarosd4eyyr aphy (0 ~ 20% Et OAc/ hexane) gave t heCT/U81086/041925
conpound. LC/ ESI-MS: nfz=465 (C27H26CI 2N2O- H+) .
Exanpl e 35 BH3THF ( 1 .4 nl341M was added to a
sol ution of Exanple 34 (258 ng) in THF. The m xture
was stirred at 60 OC overnight. The m xture was

concentrated, treated w extracted with
CH2Cl 2 and concentr at ed. %ﬁ@%ti on of the residue
by G lson HPLC gave the titfNe Bonpound (25 ng).

LCI ECI - Ms: nml z=451 (7 8 NEF) . Exanpl e 36 The

accoediNHg to the procedure

titie compound vas pr 126 and pi peri zi ne.

of Exanple 22, Step 3=u
ESI - M5: nlz= 430(CZ4H2 EN3.1-r). Exanple 37 A

m xture of 25 (56 ny), 2-%hloropyrimdine (19 ng) and
NdHe(title campsdid iasrepa@d andoyding tOire peoaddureves Example 22,

Step 3 405 @ en plRsdefis Tk qilaoned (FablsCler b od

5 w th Et OAc, dried over '\%ﬁle@ﬂ concentr at ed.
Purification of the residue y pre arative TLC gave
the title conmpound (36 rTg) c\m z=440 (C24H2

Cl 2N30O- H+) . Exanpl e 38 #h
according to the pro
2-chl oropyri m di ne ane

e Qnpound was prepared

Nof Exanpl e 37 using 24,

. &SI -M5: m z=440 (C2 H2
Cl 2N3C H+) . Exanple 39 gt hyl azodi caboxyl ate (111
nmg) in THF was added to a~fm xture of 24 (210

A mixture of 25 (56 mg), 2-chloropyrimidine (19 mg) and NaH (16 mg, 60% in
mineral oil) in DMF (2 ml) was stirred at 0 °C for 2 h, then at rt for 3 days. The
mixture was quenched with aqueous NH,Cl, extracted with EtOAc, dried over Na,SO,

10  and concentrated. Purification of the residue by preparative TLC gave the title
compound (36 mg). ESI-MS: m/z=440 (C24H23CloNzO.H™).
Example 38

QO C'
The title compound was prepared according to the procedure of Example 37
15 using 24, 2-chloropyrimidine and NaH. ESI-MS: m/z=440 (C24H23CloN3O.H").
Example 39

MQ
<l

Diethyl azodicaboxylate (111 mg) in THF was added to a mixture of 24 (210
mg), phenol (55 mg) and triphenylphosphine (152 mg) in THF. The mixture was

20  stirred at rt overnight. The mixture was concentrated, treated with hexane, filtered
and concentrated. Purification of the residue by SiO, chromatography (0 ~ 20%



ng), phenol (55 ng) and triphenyl phosphine (152 ng) in

THF. The m xture was stirred at rt overnight. The
wWorRoor0sE3nas concentrated, treated wth hexanePCT/US2006/041925

filtered and concentrated. Purification of the residue

by Si Q2 chromat ography (0 —220%tt OAc/ hexane) gave the

title conpound (30 ng). LC/ESI-MS; nfz=438

(C26H25CI 2NO- H+) . Exanple 40 The title compound was

oA AR L shBRIR RS R ST ane
(Cgel—%g(tllglhenw*phosphi ne. LC/ESIMS;, m z=456

C26H24CI 2FNO H+) . Exanmple 4 1 Step i : Conpound 29
was prepared accordi ng F‘E&E@Lhéﬂcedure described in

Exanple 2, Step 1, using 6, NaH a

2, 3-di bronopyri di ne. LGLESI nh%gg

(C26H22Br Cl 2N3- H+) - Kep & @ t7tl e compound was
el procedure described in

Exanpl e 6, Step 2, usings29¢€hnd cone. HCI. LC ESI-M

m z 503 (C25H23Br Cl 2N2 Exanple 42 Step i

: Conpound 30 was prepared according to the procedure
5 ddderlitigeePmpopnd wAsOrepareg %qpordlnggprtee ®regrelure of Example 39

e
MS; pr =d664Cad o HNG.H). t he procedure of Exanple 8,
Example 41

Cl

Compound 29 was prepared according to the procedure described in Example
2, Step 1, using 6, NaHMDS and 2,3-dibromopyridine. LC/ESI-MS m/z 528
(C26H22BrCloNz. HY).
15  Step 2:
The title compound was prepared according to the procedure described in
Example 6, Step 2, using 29 and conc. HCI. LC/ESI-MS m/z 503 (C5H23BrCloN.H).

Example 42

H
Cl
N
O OCF3

Cl

20 Step 1:
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Step 2, using 30 and LAH. LC/ ESI-MS nfz 506
(C27H24CI 2F3NO- H+) . Exanpl e 43 A m xture of Exanple 2

W@ 200g)p534B01(OH) 2/ C (12 % 1g) and amoni um f or TR BUSB0EH41925
in MOH (100 m) was stirred at reflux for 3 days. The
m xture was filtered, concEg%r_vated, treated with
wat er, extracted with 15% CH2ClI 2 dried over MgSO4
and concentrated. Purification of the residue by Si Q2
chromat ogr aphy £NH3/ MeOH CH2Cl 2) gave the title
conmpoundci( 5 1) ~LCTESI-M; mz=189 (Cl6H12N2 H+).
Step Z\A m r¢ 31 (129 ny),

30 ng) and Nal (103 ng) in CH3CN (2 nl)
ed’in a sedPed tube at 75 OC overnight. The

b AR P G enbfed Beeo i Bipderrcdifsdrscringd iy Erample
13, Skdp $i (¥ing & eicht Fliore-aytrifl Qorord&Hokys¥ediex AOFESBMS ni/h 631
title conpund (84 ng). LC/ESI-MS;, m z=407

(CasHeeDB RS - H+) . Exanple 44The title conpound was
Step BF epared according to the procedure of Exanple 43,
—‘Qgtep 2, using 31 , 2,6-dichlorobenzyl brom de and K2CCO3

( 50 titlg) corb@b ESI WeS; prapare2agaordingdaltheprosedure Bf &xphple 8,

siep B yRiHLANT LTRSS PUESBE it
L ESI - M5 ml 2457 ( C26H3@&hA64BH) . Exanpl e 46

H
F N

oS l®
CI

Step 1:
H
Example 2 Ns
HN
) 3

A mixture of Example 2 (4 g), Pd(OH)»/C (12 %, 1g) and ammonium formate (9
g) in MeOH (100 ml) was stirred at reflux for 3 days. The mixture was filtered,
concentrated, treated with water, extracted with 15% MeOH/CH,Cl, dried over
MgSO, and concentrated. Purification of the residue by SiO, chromatography
(NH3/MeOH/CH,Cl,) gave the title compound (1.5 g). LC/ESI-MS; m/z=189
(C1eH12N2 H™).
Step 2:

A mixture of 31 (129 mg), chloro-(2-chlorophenyl)-(2-fluoropheny)methane
(175 mg), K2,CO3 (380 mg) and Nal (103 mg) in CH3CN (2 ml) was stirred in a sealed
tube at 75 °C overnight. The mixture was cooled fo rt, treated with CH,Cl,, filtered
and concentrated. Purification of the residue by SiO» chromatography (0 ~ 10%
EtOAc/hexane) gave the title compound (84 mg). LC/ESI-MS; m/z=407
(CasH24CIFN2.H.

Example 44
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The title conpound was prepared according to the
procedure of Exanple 17 using 23 and 4-fluoroaniline.

WO OHOESH34bE: m z483 (C27H25CI 2FN2C H+) . DVAP (BCT$2006641925
added to a m xture of 23 (43 ng, 0.1 1 nol),
2-am no-5- fluoropyridine (24.6 ng, 0.58 mml) and DCC
(34 ny, 0.166 nmol) in anhydfous CH2CI2 at rt and
stirred at rt for 3 days. The m xture was filtered,
and the filtrate was washed with water and saturated

ag. NH Cl. The organic sgf utihon was dried over Na2SO4,
filtered and concentr d. vfifcalion of the residue
by Si Q2 chromat ograph c/ hexasfe) gave the title

conmpound (15.5 ng). L | -MS: nlz 484

(C26H24CI 2EN3O- H+) . Exa e 48To PS-EDC resin

b, TS EiensanpONRY Was AP PBLA SR gda s Sy ege o Bdle 43,
Step?gﬂégngaﬂ‘fjA,m, BlicHidrobefBylbforidis aRPKLCOR (308 mdyH3 @‘cEmWCN S;

sol ution of cycl opropanenet hyl am ne in
m/z=PAT(QfoH4gC M. HO). 045 nmmol ) was then added to the

m xture. The cartridge V\%;(aﬁ:@gggg and shaken
d

overni ght. The m xture with PS-isocyanate

(40 ng, -0.0615 nmol), PS-|tri am ne resins (30 ng,
-0.123 mml ) and 0.5 m_¢H3 (33:2). The cartridge
was capped and shaken ¢ . The.m xture was

filtered and rinsed twi'Te @thl , and the filtrate
was concentrated to give |@] titleé conpound (6.4 ny).
LC ESI-Ms: nmlz 443 (C25H28CI 2N2O- H+) . Exanpl e 49 The
t i Theetitt® cpopodndasasppreparetiaecading othedpropedyesidaanaple 17

usinsi’ksE{r@”@é&@%&mgﬁ%@?&%%}c@%%@@ ampl & 50

H
Cl O

O
« "
g F
The title compound was prepared according to the procedure of Example 17

using 23 and 4-fluoroaniline. LC/ESI-MS: m/z 483 (C7H25ClFNLO.H).

Example 47
H

Cl o)

N
Q HN.Ng

cl l
sille

DMAP (4 mg) was added to a mixture of 23 (43 mg, 0.11 mmol), 2-amino-5-
fluoropyridine (24.6 mg, 0.58 mmol) and DCC (34 mg, 0.166 mmol) in anhydrous
CH,Cl, at rt and stirred at rt for 3 days. The mixture was filtered, and the filtrate was
washed with water and saturated ag. NH4Cl. The organic solution was dried over
Na,SOy, filtered and concentrated. Purification of the residue by SiO>
chromatography (EtOAc/hexane) gave the title compound (15.5 mg). LC/ESI-MS: m/z

484 (Co6H24ClaFN3O.H).
Example 48
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The title conpound was prepared according to the
procedure of Exanple 48 using 23 and

waeyohopast yl amine/ CH 3CN (1 M. LOESI-MsS: m zPdBUS2006/041925
(C26H3CCI 2N2O- H+) . Exanple 5 1The title conpound was
prepared according to the pr%edure of Exanple 48
usi ng 23 and a-net hyl benzyl amine/CH 3CN ( 1 M.
LC ESI-Ms: mz 493 (C29H30CI 2N20O- H+) . Exanrpl e 52 The
title conpound was prepared acgprding to the procedure
of Exanple 48 using 23 a@d f Huorpbenzyl am ne/ CH 3CN
(1 M. LOESI-Ms: nifz A7 CIZ N20O H+). Exanpl e
53 The title corrpound prep cording to the

A 23 and

procedure of Exanpl e 48 '
-S-am no-3-nethyl-1-butagod /CH 3CN ( 1 M. LC ESI - ME:

or LR ERR T B g M, o %nﬁ%‘&aﬁﬁ é'%rt%‘égam@seaq@ed 23 (8 mg,

0.0205 R EIGBH(3 n /
Lc}rggﬁo?)ﬁ/ae m z t21(94 ( 8?2%% 'ﬁﬂ %@%ﬂ%@% A solution

of cydanrepapemetmiamine iprEidGN (1 Adcth dl |ﬁ)gO4®mrhel) wascthdnraelded to

the rﬂ /xt% a“fr:r]{eﬁ 8%%8%% ‘5"%?;%%8988 @pel_e%ﬂn(ovapht L Ehegpixiee was
treateti 247 PGABB LG Ontd ~0.061G Aithé!) 58S Tﬁsé?ﬁm':e[?@sfr%S@@ mg,

~0. 1%5 rT%I) andO 8 ’55mVHﬂ EDI\HJH?: (%azr)t r'll'h(jlegc(?ar\’/t\flidsgea\(ljlvas capped and shaken
for 6 h. The mixture was filtered and rinsed twice with CH3CN, and the filtrate was
concentrated to give the title compound (6.4 mg). LC/ESI-MS: m/z 443
(C25H25ClaN2O.H™).

Example 49
H
“ gﬁ\fo
N
HN
& Lo ™0
The title compound was prepared according to the procedure of Example 48

using 23 and cyclobutylamine/CH;CN (1 M). LC/ESI-MS: m/z 443 (C25H25CINL0O.H™).

Example 50
H
c gﬁ\\KO
N
HN
QO o ™0
The title compound was prepared according to the procedure of Example 48

using 23 and cyclopentylamine/CH3;CN (1 M). LC/ESI-MS: m/z 457
(C26H30CIaN20.H™).

Example 51
H
cl gﬁ\(o
et
Sl
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0.0205 mml) in 1 mM CH3CNTHF (3:2) and HOBT (4.2 ny,
0.031 mmol) in THF (200 m ). The m xture was shaken at

WO 20070863435 mi n, and then benzyl am ne/ CHaCN ( 1 RCT/ASH06/041925
m, 0.041 mmvl) was added. The cartridge was capped
and shaken overnight. The mxture was treated with
PS-i socyanate (45 ng, 0.0615 mmol), PS-trisam ne (40
ng, 0.123 mmol) resins and 0.5 mM CH3CN-THF (3:2). The

cartridge was ed and shaken .for h. The m Xt
nabert R RRR RN SR teraRrocArsTe Pf Errple 48
usmg‘@@aﬁ@%&%&ﬁﬂﬁ %ﬂé?nﬁl'eY@H OR (HiW eLGﬁE@PM@ nb/2-493n0) .
"l z C28H28CI 2N2 . Exanpl e 57 The
(ngHam@llzNz@mhpound was prepared accor d| ng to the procedure

of Exanple 56 using 23 | wor obenzyl am ne/ CH 3CN
(1 M. LUESI-M5: nlz 4%&—%0 2FN20- H+) . Exanpl e
procedure of Exanple
3CN (1 M. LCESI-MY? ny
Exanpl e 59The title cer
the procedure of Exarrpl
nor phol i ne/ CH3CN (1 M

( %@Wﬁ%@&a@@%ms d%é@ﬁﬂe@ ol réf.hg th iggé gﬁﬁg&g@ %g EWafple 48

prepar ed ording to edu
usingu23 agd 23fleordb8nzylamins/CirdChe(1 MY/ ESVESEMSH /24685

6EHR5CI 2N3O- H+) . Exanple 6 1 A m xture of Exanple
(Czs"&g%gﬁz%% )in pyridine/ acetic anhydride ( 1. 1) was

stirred Example 53

The title compound was prepared according to the procedure of Example 48
using 23 and 2-S-amino-3-methyl-1-butanol/CH3;CN (1 M). LC/ESI-MS: m/z 475
(C26Ha2CloN2O2. H').
Example 54

H
“ gﬁ\fo
O s
cl \/\@
g g
The title compound was prepared according to the procedure of Example 48
using 23 and 3-(2-aminoethyl)pyridine/CHzCN (1 M). LC/ESI-MS: m/z 494
(CogH29CINzO.HY).
Example 55
A
cl o
~
O N HN A NN
S8
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at 0 OC overnight and then concentrated. Purification

of the residue by Si Q2 chromatography gave the title
w@oeowosdads (13 nmg). LOESI-MS: nmfz 471 PCT/US2006/041925

(C27H32CI 2N2O- H+) . Exanple 62 A mi xture of Exanple 19

(40.3 ng, 0.094 mml ), K2CCB,(26 ng, 0.188 mmle), and

2- bronoet hanol (13.3 m 188 mol ) in DVF was

stirred at 50 0OC for 3 days The m xture was cooled to

hed h wat Th
e oo Nk el S B SRS Re WO BB e
usmgcmaﬁat/\v-@s-%iinmé’wp&l)maamemHgm (1 9B). oLL@/Ew NS ORh/z 497
chromat ogr aphy gave 'the title conpound (9.4 ng).
(CorHseLBNKONS). m z 473 (C27H34CI 2N2O- H+) . To a sol ution of

22 in MeOH (75 ng, 0.2 wn@_pé,)n!%y@%added K2CO3 (83 nmg,

0.6 nmmol ) and tosyl neth ide (39.1 ny, 0.2

mmol ). The mixture was refl uxediunder nitrogen for 2
ct Et OAc. The organic
solution was dried ové 2S04 &nd concentr at ed.

h, cooled to rt and ex

Purification of the restdus Iy Si chr omat ogr aphy

gave the title conpound (.5 LC/ESI-I\/B rriz4

13 (C23H22CI 2N2O- H+) . Exanpl e 64 THF 2

wd® RadelaCiresip €6 mgeﬂ 06dpunmeb igra @(’Hﬂﬂﬂeewﬁ$ 3@8‘991923 8 mg,

I gt -

0.02055 {HHCH TR o4 CCRFTHRF (12 e HIORTAAS RRE1D 09 gl THF (200
pl). The mithPé Na@ﬂh@ﬁeIﬂalrtfand rhi2Oahad thien bﬁazyelaerdld@’@He,CN (1M, 41

sequentially. The m xture was stirred, fil tered and
ul, 0.0 hcemePavasiadged.i 1 he ferigAgsmaneanrad and shgkes eyermight. The

mmtuﬁ%%%%eﬂ%z 4%|§ %%g%%wqw .n{n%oli B8trisamine (40 mg,

0.123 mmol) resins and 0.5 ml CH3CN-THF (3:2). The cartridge was capped and
shaken for 6 h. The mixture was filtered and rinsed twice with CH3CN. The filtrate
was concentrated to give the title compound (5.5 mg). LC/ESI-MS: m/z479
(CasHasClaN2O.H™).

-

Example 57

¢ Ngjmo
o

The title compound was prepared according to the procedure of Example 56
using 23 and 4-fluorobenzylamine/CH3;CN (1 M). LC/ESI-MS: m/z 497
(C2gH27ClI,FN2O.HY).
Example 58

The title compound was prepared according to the procedure of Example 56
using 23 and pyrrolidine/CHZCN (1 M). LC/ESI-MS: m/z 443 (Ca25H28ClaN20.H).
Example 59
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Exanpl e 65 NaBH(QAc)3 (32 ng, 0.15 nmol) was added to
a solution of 22 (37.4 ng, 0.1 nmol) and
w@2@mioszapyridine (9.6 ng, 0.1 mol) in CH2C 2 pem®s2006/041925
nitrogen. The m xture was stirred at rtfor 3 h,
guenched with saturated Na sol ution, and extracted
with EtOAc. The organic sol utton was dried over Na2SO
, filtered and concentrated. Purification of the
resi due by Si Q2 chronat ography gave the title conmpound
(19.5 ng). LU ESI-Ms: nfzchb52 6H27Cl 2N3- Ht)
Exanpl e 66The title corgpoyundn repared according to
t he procedure of Exarrpl usi ngN22, NaBH( OAc) 3 and
2-am nopyridi ne. LC ESI - i (C26H2 C | 2N3 H+)
The title conpound was pwepared according to the

pr e 65 usi,ng 22 BH( 3 ,and

o 1156 EoRindf o piopaSy Resina & Hopesairstipaple 56
usinG23 saprepyhoIRENEH;ON (th?rLcdlesﬂZr\h@ /269 é 2%1 N%O H").

mol ) was added to a sol ution of brormpyrl T

m, 1 mol) in THF dropw@_@m@ under nltrogen The

m xture was stirred at rt f L5 h, asolution of 22

in THF was added, and thd m owas stirred

overni ght. The reacti 1 ure pas _quenched with

water, extracted with\GA2ql 2 dH?@?ver MySO4,

filtered and concentr ated urlflc on of the residue

by Si Q2 chromat ography ( Ex©Ac/ hexane) gave the title

com@un@i befpoiBY. g%?rt}%
. ﬁg) 69 %%%%r?aaa%@glcgén rom de ?ﬁj%%ample 18

US'“Q@% and 3@mnﬂnmqm@val50/&:ﬁiéwst 0724661 (ChitpeChbN;02H{)75
ng, 0.2 mmol) in ether drQpwi se gt -78 0C under
ni trogen. The M

o)

e %
Q N
O cl
A mixture of Example 19 (34 mg) in pyridine/ acetic anhydride (1:1) was stirred

at 0 °C overnight and then concentrated. Purification of the residue by SiO,
chromatography gave the title compound (13 mg). LC/ESI-MS: m/z 471
(C27H32CIN20 . H).

Example 62

H
cl N
e N%
J”
A mixture of Example 19 (40.3 mg, 0.094 mmol), K,COs (26 mg, 0.188
mmole), and 2-bromoethanol (13.3 pl, 0.188 mmol) in DMF was stirred at 50 °C for 3
days. The mixture was cooled to rt, quenched with water, and extracted with ether.

The organic solution was dried over Na,SQy, filtered and concentrated. Purification of

the residue by SiO, chromatography gave the title compound (9.4 mg). LC/ESI-MS:
m/z 473 (C27HasCloN,O.H™Y).
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m xture was stirred at -78 0C for 5 h, quenched with

saturated NH CI solution, extracted with ether, dried
wor@r/o0bE3s0 , filtered and concentrated. PurifPCHUSNG/041925

of theresidue by Si 2 chromat ography ( Et OAc/ hexane)

gave the title conpound (33 L ESI-Ms: mlz 452

(C27H27CI 2NO- H+) . Exanpl e 78 A m xture of Exanple 69

(22 mg, 0.049 mmol) and Dess-Martin periodi nane (42

ng, 0.097 mmol) in CH2CI 2 was  stirred at rt overnight.

The m xture was dil uted éﬁéﬂlﬁ’é@hér (4 mM) and poured

into a solution of saturatedpagbdeous NaHCO3 and sodi um

thiosulfate (126 ng, in ,‘ oorganlc sol ution

was washed with brine,

concentrated to give th

L ESIMS: nfz 450 (C27H25 NO H+) . Exan”ple 71

Compound 32 was prepared actording to the procedure of

Bwals%mon%@z ih MESH 7 Hm Cg}\'gWWn@IW/as added K»COs3 (83 mg, 0.6

- br ono- 6- hy! pyri di ne.

mmoo@wmrmgyhspcy@v@@ (39-17m8, @&mm%bﬁﬂaﬁmdxmd% was refluxed

e RS SA IR Pt EP BPEEE G RIS s Buton

was &heed ovéxhia§ﬁ5©4 42d Soapetirgtedp deurificéBionad tive epsided by SiO;
chrofasp R gede LR HEE BOREAHRR D) F iR Lo SEMS R £t ©
(C23H£@|MYH®5O 2N3 H+). Step 2:

Example 64
H

o A

N
Q HN._Ng

cl |
O QF

LAH/THF (1 M, 25 ul) was added to a stirred solution of Example 47 (8 mg,
0.0165 mmol) in THF at 0 °C under nitrogen. The mixture was warmed to rt, stirred
overnight and H;0O (2 pl), 15% NaOH (6 wl), and HxO (2 pl) were added sequentially.
The mixture was stirred, filtered and concentrated. Purification of the residue by SiO;
chromatography gave the title compound (2.5 mg). LC/ESI-MS: m/z 470
(CaeH26CloF N3 HT).

Example 65

H
Cl

e
QO CI HNO

NaBH(OAc); (32 mg, 0.15 mmol) was added to a solution of 22 (37.4 mg, 0.1
mmol) and 3-aminopyridine (9.6 mg, 0.1 mmol) in CH2Cl> under nitrogen. The
mixture was stirred at rtfor 3 h, quenched with saturated NaHCOj3 solution, and
extracted with EtOAc. The organic solution was dried over NaxSOq, filtered and
concentrated. Purification of the residue by SiO; chromatography gave the title
compound (19.5 mg). LC/ESI-MS: m/z 452 (CasHz7CloN3.H).

Example 66



The title conpound was prepared according to the
procedure of Exanple 2, Step 2, using 33 and NaCH.

WO OHOESH34bE: m z 437 (C26H26CI 2N2 H+) . Exanpl e FGQI/BEmP6/041925
. Conpound 34 was prepared according to the procedure
Exanple 2, Step 1, using 6_4MNaHVDS and
2-brono-5-nethyl pyridine. LOESI-M:. nfz 462
(C27H25CI 2N3 H+). Step 2: The title conpound was
prepared according to the pyocgdure of Exanple 2, Step
2, using 34 and NaOH L€ ES%% mz 437 (C26H26CI 2N2
H+). Exanple 74 Step / 35vaas pr epar ed
according to the pro a , Step 1, using 6,
NaHVDS and 4- br ono- pyri di Ecz(?deri

0 from
4- br ono- pyri di ne hydrobrsgrde). LC/ESI-MS: nfz 448

BB ATEParRba was PrePaBT A uting 16 47 BRRHSELSG Expmple 65
usmg&Z) , N BV (BAc R it dB ehhind S ricihe  VBC/ % M2 3/ GHICHEH 282N 5. H).

The conpounds of fornula |_exhibit greater than
50-fold selectivity over | opioid receptors.
The NOP receptor shares a highHdegree of honology with
cl assi cal opioid receptgts fi , m Kand d), but the

NOP receptor is not @ abed dogenous opi oi ds,
and endogenous opi oi ds=dolnagy, act\@te t he NOP
opi oi used as cough

receptor. Codei ne and ot
S suppressants are known tovactivate the

The title compound was prepared according to the procedure of Example 65
using 22, NaBH(OAc)s and aniline. LC/ESI-MS: m/z 451 (CarH2sClaNa HY).
Example 68

Cl OH

10 Isopropylmagnesium chloride (2M in THF, 500 pl, 1 mmol) was added to a
solution of 2-bromopyridine (95.4 ul, 1 mmol) in THF dropwise at rt under nitrogen.
The mixture was stirred at rt for 1.5 h, a solution of 22 in THF was added, and the
mixture was stirred overnight. The reaction mixture was quenched with water,
extracted with CH.Cl,, dried over MgSOy,, filtered and concentrated. Purification of

15  the residue by SiO, chromatography (EtOAc/hexane) gave the title compound (26
mg). LC/ESI-MS: m/z 453 (CaH2sCl2N20.H™).

Example 69

H
Ci OH

O
Phenylmagnesium bromide (1M in THF, 400 pl, 0.4 mmol) was added to a
20  solution of 22 (75 mg, 0.2 mmol) in ether dropwise at -78 °C under nitrogen. The

mixture was stirred at -78 °C for 5 h, quenched with saturated NH4Cl solution,

extracted with ether, dried over NaxSOy, filtered and concentrated. Purification of the
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mu- opi oi d receptor, causing side effects such as

respiratory depression, constipation, tolerance and
w@bygios®:Bs dependency. NOP receptor agoni sts doP@DUS2006/041925

activate the nmuopioid receptor, and therefore are

expected to result in a skﬁgﬁjor safety profile

conpared to opioids. The receptor agonist activity

of conpounds of forrmula I, and their effect on cough

. an
resiadgfy S‘*@”ﬂgb?érg%{%gﬁ%ﬁ@?@@@@%% e dnt Mesbiitund (3.5 mo).
LC/EBI-MBIrali 48P (:‘@ﬁH@;ﬁlW@H e NOP receptor (2 ng) was
i ncubated with varying concentrations of [125
[ 7[ Tyr 14] noci ceptin (3-5@@@%@:&1 a buffer containing
50 mM HEPES (pH7.4), 10 mM NaClH 1nM MgCl 2 , 2.5 nM
CaCl 2, 1 ng/m bovine ser@im @ and 0. 025%

bacitracin. In a nunb udi ¢s, assays were
carried out in buffer t gl (pH7.4), 1 my/m
bovi ne serum al bum n and 25% beci traci n. Sanpl es

were incubated for 1h at redmtenperature (22C).

Rﬂﬁhﬁb&@ﬂ?bﬁ@xémﬁfér@b ?PZJH@ W4¢mn‘i@ﬁhé%é@ﬁlamn periodinane
harvest ed over lters presoaked in

(42 rrpﬂan%%mr@ﬁaﬂmﬁhb%wa stirres ghdeaveraight. maémtuse wasdiluted

with %%é‘ggm 41 BI n Wt& 5 s@ (}mt gftﬁ:s%gg"aféd Egﬁéi?l}(@f\l%HCoe, and
sodiubyﬁiimllllﬁa‘tezﬁ%lm prlemt)nﬁ"d‘lel orgahis qnhehmnwascyfrasherdl\)awth brine,

. ,noci . AL assa nt s erforrred
ariedgr FNERBEE: ot pafSaitala 18 b BEtBEasmhaTy (18.5 mo). LO/ESI-
MS: ,ﬁﬁj@m Qa;beﬁgmgﬂokm yere made using nmethods wel | known
in the art. For conpounds of this invention, Ki values
were determned to be m&@ﬁiﬂﬁ‘aﬁbe of about 1 to about
500 nM wi th conpounds havig a Ki value |less than 10
nM bei ng preferred. Usif e-procedur es described the
Eur opean Journal of R pdlol 0g 336

Step 1:

Ci
<

Compound 32 was prepared according to the procedure of Example 2, Step 1,
using 6, NaHMDS and 2-bromo-6-methylpyridine. LC/ESI-MS: m/z 462
(CarH25CINz.H).
Step 2:

The title compound was prepared according to the procedure of Example 2,

Step 2, using 32 and NaOH. LC/ESI-MS: m/z 437 (CstzaClzNz.H+).
Example 72

H
Cl N

N
C. g

Step 1:



5

10

15

20

(1997), p. 233-242, the agonist activity of conpounds

of the invention is determ ned. Cough Studies The
webdoeos®3Df a noci ceptin agoni st are eval uat edP€TIUS2006/041925

capsai ci n-i nduced cough in the guinea pig according to

t he nmet hods of Bol ser et al4oBritish Journal of

Phar macol ogy (1995) 114, 73 452738 (al so see McLeod et

al, British Journal of Pharnacol ogy (2001 ) 132,1

175-1 178). This npgdel is a widely used nethod to

eval uat e thecuact viltynof potential antitussive drugs.

Overni ght /34 val  Hartl ey guinea pigs (350-450 g,

Charl es R\ver, BI oomyygton, MA, USA) are placed in a

12" x 14" "”a §hent 'chanber. The animals are exposed

to aerosolized tapsaicia (300 MM for 4 mn) produced

bﬂ)oan;j)@.tndwaib wdszEepéfd acandiBgrindhe proeadhie EXeplei2aStep 1,

wincl ol b8 550 b i SR, 1503 5

(ngl-gﬁtjlgl%ﬁj by a mcrophone placed in the chanber and
verifi ed ‘by a trained observer. The signal fromthe
_t_e_Qﬁlcrophone is relayed to a pol ygraph which provides a

( ﬁi‘%h@ﬂ éqqtlﬁﬁ?tés e%g r?éar“eﬁur%&%gdlﬁbtt? 2@? ﬁ%ﬁe‘&u?e > of Example 2,

Step @i usingZ3hand dlaGH oL@/BSf—MﬁJIm/ze@BZ:@%HQgEIH\IZ Iﬂ )e
antitussive activity of baclofen (3 ng/kg, p.o.) is
al so tested as a positi . Respiratory
Measurenments Studies are pekformed on male Hartley
gui nea pigs ranging in y 450 to 550 g. The
aninmal s are fasted o ) ut ven water and
libitum The gui nea p=g5 Aarecpl aced in a whol e-body,
head- out pl et hysnogr aph d a rubber collar is placed
over the animal's head to¥provide an airtight sea
Qetmeen t he guinea pig and the plethysnograph. Airflow

Steb s npasured as dififerential pressure across a wire
mesh cl %
‘ OAy ™~

cl
SA
Compound 34 was prepared according to the procedure Example 2, Step 1,

using 6, NaHMDS and 2-bromo-5-methylpyridine. LC/ESI-MS: m/z 462
(Ca7H25CIaNz.H).

Step 2:
The title compound was prepared according to the procedure of Example 2,

Step 2, using 34 and NaOH. LC/ESI-MS: m/z 437 (CzastClzNz.H+).
Exampie 74

Step 1:
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screen which covers a 1-in hole in the wall of the
pl et hysnograph. The airflow signal is integrated to a
W@ @nas34ps oportional to volunme using a preanpl PET/E82006/041925
circuit and a pul nonary function conmputer (Buxco
El ectronics, Sharon, CT., npgel XA). A head chamber is
attached to the plethysnograph and air froma
conpressed gas source(21 % 2, balance N2) is
circul ated through dyhe head chanber for the duration

of study. Ald r |ratory nmeasurenents are nade while
6 the gui neg— afhé this circulating air. The
vol ume SI frome animal is fed into a data

acqui siti on/ & 5is stem (Buxco El ectronics, nodel

XA) tlgat cal cylates tidal vol urre and respiratory rate
a re breat h basi s nal s e
Colpauihisa Wasyuanembacrsningrts e Bhrtaiis tatmpe 2 Step 1,

usmgr@%’éﬂm ¥né @l@ro%@p?ﬁ&l%%én@éd 8Py BresR-Maidise
every mnute. The guinea pigs are aJlowed to

hydrobgoimide)r hCéC_$|hMﬁﬁ@7/|5l4é13h(§3§ Céqﬂhﬂﬁ F 30 nmin. Baseline
Ste pasurenments are obtained at the end of this 30 mn
riod. The guinea pigs are then renoved fromthe
p Télehtitenagn peindnasprapaneddaseddingtth the procasiyse oh Exaaple 2,

step Aovrpiocl pirl MelH o iR s pSidetar B Gre e ).
I medi ately after dosing, the guinea pigs are placed

into the plethysnograph, the head chanber and
ciTheutampoignds of farmulaberieié gwtahwa\ne%%fqlatss}%mwty over

l I t ;
crasslEh B B HSE, 1 (R, bt SRRLS AUAEN cot 6 ooy war
classitall opid FadepRest(i.&l, et 5), bot thesNOiyrécepparis muotradtlvated by

under ACUC protocol #960103. One to . three (lj
endogeneus aPIds ANEENIRESRPYE APIRids Homepd %?EYW@JEW FH PQePtor
¥ f f

Goddf S ¥y 1S a8 OONEGE, g Mot e
mu-opioid receptor, causing side effects such as respiratory depression, constipation,
tolerance and physical dependency. NOP receptor agonists do not activate the mu-
opioid receptor, and therefore are expected to result in a superior safety profile
compared fo opioids.

The NOP receptor agonist activity of compounds of formula 1, and their effect
on cough and respiration can be measured by the following tests.

Nociceptin binding assay

CHO cell membrane preparation expressing the NOP receptor (2 mg) was incubated

with varying concentrations of ['? IJ[Tyr'*Jnociceptin (3-500 pM) in a buffer containing
50 mM HEPES (pH7.4), 10 mM NaCl, 1mM MgClp, 2.5 mM CaClz, 1 mg/mi bovine
serum albumin and 0.025% bacitracin. In a number of studies, assays were carried
out in buffer 50 mM tris-HCI (pH 7.4), 1 mg/ml bovine serum albumin and 0.025%
bacitracin. Samples were incubated for 1h at room temperature (22°C).

Radiolabelled ligand bound to the membrane was harvested over GF/B filters
presoaked in 0.1% polyethyleneimine using a Brandell cell harvester and washed five
times with 5 ml cold distilled water. Nonspecific binding was determined in parallel by
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for suppressing coughing in manmal s. For manmal s
treated for coughing, at |east one nociceptin receptor
woae7asiass st of formula | nmay be adm ni st ered BEDN§2006/041925
with one or nore additional agents for treating cough,
all ergy or asthma synptons §£ected from
anti hi stam nes, 5-1i poxygena i nhibitors, |eukotriene
inhibitors, H3 inhibitors, b-adrenergic receptor
agoni st s, xant hi ne derlvatlves a- adrenergic receptor
Slml@g gasayspemesred B thespresence of 4 uMpociceptisi Ydgssay points were

e GHETPAaA St el B M GhE . D

c oGhalouédtions o:flewere rade nsing methuols wels knen th;aanm.d
of _formula I ?1-3 adﬂ‘iBti nal agents, Prefer(? %1%1
2dEiPE PORRPUBGR AL LIS K byalyes Wers detesauingd hie in the range
of alflant to ABULISOD ARL WA ORPBURS Mvu?g?‘b'l*f]'v%ﬁﬂﬂe@@%han 10 nM being
i ncl ude: astem zol e, azatadine, astine
prefgiged.vast i ne, bronmpheni ram ne, certirizine,
C PUSHBAR! AR dIfres HRRGL B G MRS PRS0y, 336
Cypro d ,car bl noxam ne
(1 Qgﬁe,smalmﬁhdhgalagmﬁsicboueltx af e@nboomis efth8Ghivedtiorilié)determined.

C d | am ne, di et hi ndene, ebastine, epinastine,

ﬂgﬁé@-&ﬁﬁzi ne, fexofenadi ne, hydroxyzi ne, ketotifen,

The leffeatsast \Rocibeye abanist AR BVA04RYLIh Raps8RiH- Fn@ll'céé,cough in the
m anserin, noberastine, neclizine, norastem zol

guingg @g@g@ordmg,hq the rngthqgi,s@fr&ql,gﬁr gial. Bﬂtlsfwmmalaof Pharmacology
(199*5? '192' 98 BN IS0 %@Nﬁ}%ba%t al fBﬁI%EMrH&ll (ﬂr}ﬂwarmacofggy (2001)

di ne. Imtative é
132 ﬂéZéﬁt‘l&B aﬂ'ha:gmndet is a widalylesed metped dorestaluate the activity of

ot A5 GBS TR SABIPER el R do00-450 .

Chaﬁﬁs RRkef 3Bloodingohe MAJQUSA) 489 pRicdd Gh @ZBDi 1¢4” @ﬂi@”arent chamber.
ounds can readil eval uated to determn
The ZBITREES PSS bt aptascuzes) CRAHAMHEORGAM, Tof Adninyi prgduced by a

i | r RRE i
e AU Bl TR RIS ESY TRH 0B 0
guinga$ig iskeMpased@ndy once to capsaicin. The number of coughs are detected by

a microphone placed in the chamber and verified by a trained observer. The signal
from the microphone is relayed to a polygraph which provides a record of the number
of coughs. Either vehicle (methylcellulose 1 mi/kg, p.o.) or test compound is given 2
hours before aerosolized capsaicin. The antitussive activity of baclofen (3 mg/kg,
p.o.) is also tested as a positive control.

Respiratory Measurements

Studies are performed on male Hartley guinea pigs ranging in weight from 450 to 550
g. The animals are fasted overnight but given water and libitum. The guinea pigs are
placed in a whole-body, head-out plethysmograph and a rubber collar is placed over
the animal’s head to provide an airtight seal between the guinea pig and the
plethysmograph. Airflow is measured as a differential pressure across a wire mesh
screen which covers a 1-in hole in the wall of the plethysmograph. The airflow signal
is integrated to a signal proportional to volume using a preamplifier circuit and a
pulmonary function computer (Buxco Electronics, Sharon, CT., model XA). A head

chamber is attached to the plethysmograph and air from a compressed gas source
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Patent 5, 352,707. Another useful assay utilizes rat
brai n nmenbranes and is described by Wst et al.,
WO b@efsi4Bs cati on of Two- H3- Hi st ami ne Recept or PCT/US2006/041925
Subt ypes, " Mol ecul ar Pharnacol ogy, Vol. 38, pages
610-613 (1990). The term"| e%ot riene inhibitor"
i ncl udes any agent or conpol that inhibits,
restrains, retards or ot herwi se interacts with the
ion or activity of |eukotrienes. Nonlimtative

(215 RanbResoe o) i KA FieRd TG e desic ATATGr it futeson of study.
All r%%f'é%égyﬁaé%l%%m%@%a%%%%%%/Wf‘"%ﬁ%%%?e@[@g? preathe this circulating

air. - hydroxy-1 -nethyl et hyl ) phenyl ] propyl]thio] -

mg‘g%'%@éﬁl &‘a?%ogrggggltl%%m?gll |soI feaé1 mtotasdas‘cgda{cqU|S|t|on/anaIySIs
systém( éﬁ(d%bo @eét?or(.és 7m6b|fel | %Ry fha@ Cgldﬂuﬂaﬁtéé 'ﬂmbb @lhﬁ@éd@?&watory

r ox opyl)- phenyl)t
raterm %WQ@ih’rh)’ptPr@ﬁﬁhéa&lét ilheseisignalaare wug&wdmawdton a monitor.

T'deq%?%ﬁ&%gg rg?%\%@%/ %ﬁ’%%gﬁ, g%%or oquﬁS gﬁgf\éétraa%%ggre%v%ry minute.

yﬁ'hdlglnur%a/pps(d& %Ibh@n!ytb)qumdl’myat)a-lﬁ th@ plethydsmdg@ph-for 30 min.
et

Bashllia Jierty i BN Akt BneE Ht el end of this S0u9in Beriady The guinea
plgsdéiﬁ%érb%*nbﬂemoﬂ? il’?@g%i’h)%ﬁﬁbdﬁa& andtsatly Boddd witbdest compound

pranl ukast
(10 mo/kg, 1:0- bag:]gq[ep (@mg[lqge RZ b p9F ameghylcellulose vehicle placebo (2

ml/ké,]})foy? lﬁwrﬁ%ﬁ%@%?ﬁ% Frfé‘g;l]ﬂﬁk gﬁg‘s‘:ébbﬁlgcé& i@ the

pletl(lygmmgraeht thie-IB3d R chamnber pnd cjrélatiog wirsarefrenghnected and

oo TR RS AL SRR ot votume (v =

vV X 8) bf@%‘a&ﬁfefd%‘tt 30 -6@-90haRd @talramﬁ;d%@ ﬂé@irﬁéﬁf‘YTﬂns study is

oxymet hyl | phenyl Jacetic acid, described in U'S. Patent
perfarm%unGSrA&ﬂJQap@meele#%Mé}& JP08325265 A. The term

BN 85D o B B BB A 0t methos o
this im@hna;h NsreférabBroise.or ot herwi se interacts with the
g‘y,,%n[tglgjcr\glgcctg‘l ﬁgdg{@%éﬂag ﬁgﬂg-istge%?@ep gc’él\ln{{/l, tmaatkllr\llg them useful
for suppressing coughing in mammals. For mammals treated for coughing, at least
one nociceptin receptor NOP agonist of formula | may be administered along with
one or more additional agents for treating cough, allergy or asthma symptoms

selected from antihistamines, 5-lipoxygenase inhibitors, leukotriene inhibitors, Hs

inhibitors, R-adrenergic receptor agonists, xanthine derivatives, a~adrenergic
receptor agonists, mast cell stabilizers, anti-tussives, expectorants, NKy, NK» and
NKj3 tachykinin receptor antagonists, and GABAg agonists. Preferably a combination
of this invention comprises one compound of formula | and 1-3 additional agents,
preferably 1-2 additional agents, and more preferably 1 additional agent.

Non limitative examples of antihistamines include: astemizole, azatadine,
azelastine, acrivastine, brompheniramine, certirizine, chlorpheniramine, clemastine,
cyclizine, carebastine, cyproheptadine, carbinoxamine, descarboethoxyloratadine
(also known as SCH-34117), doxylamine, dimethindene, ebastine, epinastine,
efletirizine, fexofenadine, hydroxyzine, ketotifen, loratadine, levocabastine,
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i ncl ude zileuton, docebenone, piripost, ICl-D2318, and
ABT 761 .Non-limtative exanples of b-adrenergic

WO e@e5385 agoni sts i ncl ude: al buterol, bitoltePcl/US2006/041925
i soet hari ne, mataproterenol, perbuterol, salneterol,
terbutaline, isoproterenol, hedri ne and epi nephri ne.
A non-limtative exanple of "a xanthine derivative is
t heophylline. Non-limtative exanples of a- adrenergic

receptor agonists include aryl al kyl am nes, (e
mizqlastiia, Gﬂ&ﬁ%ﬂﬁa?ﬁlﬁf@eéﬁ’d npBeiasipacmectiane, P%%Eﬁ[ﬁﬁ@? picumast,

pynlgﬁ]érgei, ﬁr DARIZARS R eﬂéﬁ@%&)ﬁ/ﬁ%aﬁ}ﬁaﬁh@t FH¥ %ﬁﬁ@"ﬂnﬂ?eprazme and

" and onet azol'ine), an am nes
tnprplnd)pgl hexedrine). A non-limtative exanpl e of a mast

C s NoprildbasheZSam AR B P8 e S theiabiRiglss Inclfae:

th|o;§’@r>éh1“@éf‘3hﬂ%mﬁe Wﬁgﬂﬁdé‘ &@béﬁr@ﬁﬁqmpﬁh@émlr@%lfetldme S-
noscapi ne. A non- 17 mtatlve exanpl e of an expectorant

sopriognigingi Resrrpmidinen SKiMP 1444, @ReW&ﬁ&l?e@To?.O UCLM@Q and

N nin.r
o A IR B e
reccptdidByagws irfethddd, Uﬁ’@lub@g'tﬁé g brain membrane assay and
am nopr opyl - phosphi ni ¢ aci. d. npounds of th

the guwpeAPibReWORa] dey ) quﬁquF'@'étaﬁﬁ%y Both,of shigata Jescribed in U.S.
Patéﬂt%d%& 707, PR Suschl 4885 1uiREes FABaINeRTorbRETHNa

adm ni st ered ong Wi th one or nore additional

deser@mdt ey Y\east et @ht Tldgniificationafdivee Havidistaniedrecepfenbybtypes,”

Mol A Smd S au L 38 S e B b 29850, | el ude

t offhe & "I@uké@ie'n%qﬁﬁi%itar" |hélQ§@$ HAY a@@h@éﬁbbﬁ@o@ﬂd that inhibits,
tem verine, and anti SE&( nodi ¢ and/ or anticholinergic
2]

restmggtag@pcﬁr atheswissuniaiasisavth heorctipaemrctivity of leukotrienes. Non-
limitative examples of leukotriene inhibitors include montelukast [R~(E)]-1[[[1-[3-[2-(7-

chloro-2-quinolinyl)-ethenyl] phenyl]-3[2-(1-hydroxy-1-methylethyl)phenyl]propyljthio]-
methyllcyclo-propaneacetic acid and its sodium salt, described in EP 0 480 717;
1-(((R)-(3~(2-(6,7-difluoro-2-quinolinyl)ethenyl)phenyl)-3-(2-(2-hydroxy-2-propyl)-
phenyl)thio) methylcyclopropaneacetic acid, and its sodium salt, described in WO
97/28797 and U.S. Patent 5,270,324; 1-(((1(R)-3(3-(2-(2,3-dichlorothieno[3,2-b]-
pyridin-5-yl)-(E)-ethenyl)phenyl)-3-(2-(1-hydroxy-1-methylethyl)phenyl) propyl)thio)
methyl)cyclopropaneacetic acid, and its sodium salt, described in WO 97/28797 and
U.S. Patent 5,472,964; pranlukast, N-[4-oxo-2-(1H-tetrazol-5-yl)-4H-1-benzopyran-8-
yl]-p-(4-phenylbutoxy) benzamide) described in WO 97/28797 and EP 173,516;
zafirlukast, (cyclopentyl-3-[2-methoxy-4-[(o-tolylsulfonyl) carbamoyl]benzyl]-1-methyl-
indole-5-carbamate) described in WO 97/28797 and EP 199,543; and [2-[[2(4-tert-
butyl-2-thiazolyl)-5-benzofuranyl] oxymethyl]lphenyl]acetic acid, described in U.S.
Patent 5,296,495 and Japanese patent JP08325265 A.

The term "5-lipoxygenase inhibitor" or "5-L.O inhibitor" includes any agent or
compound that inhibits, restrains, retards or otherwise interacts with the enzymatic
action of 5-lipoxygenase. Non-limitative examples of 5-lipoxygenase inhibitors
include zileuton, docebenone, piripost, ICI-D2318, and ABT 761.
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Preferably a conmbination of this invention conprises
one conpound of fornmula | and 1 additional agent. For
wW@e@pasi4ay) phar maceuti cal conpositions from t hBCT/US2006/041925

conpounds described by this invention, ‘inert,
pharmaceutically acceptable rriers can be either
solid or liquid. Solid form preparations include
pomders tabl ets, dispersible granules, capsules,

d supposjtories. The powders and tablets ma

?\@&nlﬁvﬁl p P'@ﬁoi%ﬁ‘#re@efgjgé%‘éﬁﬁtovégﬁa@ﬁtse’ﬁ?"lde albuterol,

b.to@@ﬁd \fsﬁ)étﬁélﬂ“r?@“rﬁafa éﬁlé&-éﬁa rf% B LérGI GAIhLRIrS, ?érsu{&méﬂ

he art gnesi u onat e, mag nés
lsom@t@mrml,eepheﬂrme @m@amnepbnn@se Tabl et s, povvders

cuPy P RAp BBl SR P RE oG, ingRgAfRe. O

sumslthi\@ex@nb@meaU%a@m r@uébtoa%g@nrg@m&meof
fatty acid glycerides or cocoa butter is first nelted,

awlahﬂawwée%de19\/ephe1@fl@r@p@nplanyn@.aslgeasieé@enbﬁdg@ﬁ)eon@layoles (e.g.,
napﬁé‘f&liﬁ'eno pm eg?)]lh%rfeﬂ%h diRS ol Ly %ﬂﬁg%%%‘?g? Mg ure

o convenrent 'S ze omed to
cycloalthylaandes f@gekwopyjhemdr;ne)u quid for m prepar ati ons

A tTEiR et EREnoR GRS Mast SR SRS SRR Shium.

gl Kookinsidtivel @afnples df aneitsdive algéh&Chb@J@le ddd@inel form
reparatjons may al so include sofutions for intranasal

dextremenasphan. Ran OR@F%§013NBP'@?£H?B@||' 8RY nascaaee f or
Inm%@ﬂnﬂnamek |n & n,lgyﬁéaaﬁarﬁ”sdgﬁsigéﬁ’e% ih.n Powder

form which may I'nation W o _
phblpﬁdmtatlveaﬁanlalee@(ﬁﬂ\ﬁbl dlkozand BK3 taclykinis raceptoeantagonists

ncl JIBESITEY, 4R, o4l BagC  uood are splid Torm

Non-limitatve examples of GABAg agonists include baclofen and 3-
aminopropyl-phosphinic acid.

Compounds of this invention are useful in treating Ul or overactive bladder in
mammals. At least one compound of formula | may be administered along with one
or more additional agents for freating Ul or overactive bladder. Agents known to
treat Ul or overactive bladder include muscarinic antagonists, for example
darifenacin, tolterodine, solifenacin, trospium, duloxetine and temiverine, and
antispasmodic and/or anticholinergic agents such as oxybutynin and hyoscyamine.
Preferably a combination of this invention comprises one compound of formula | and
1 additional agent.

For preparing pharmaceutical compositions from the compounds described by
this invention, inert, pharmaceutically acceptable carriers can be either solid or liquid.
Solid form preparations include powders, tablets, dispersible granules, capsules,
cachets and suppositories. The powders and tablets may be comprised of from about
5 to about 70 percent active ingredient. Suitable solid carriers are known in the art,
e.g. magnesium carbonate, magnesium stearate, talc, sugar, lactose. Tablets,
powders, cachets and capsules can be used as solid dosage forms suitable for oral
administration.
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shortly before use, to liquid formpreparations for
either oral or parenteral adm nistration. Such liquid

wo coon®5348E | ude sol uti ons, suspensions and emnul BEDOS2006/041925
The conpounds of the invention may al so be deliverable
transdermal ly. The transderng% conposi tions can take
the formof creans, |otions, aerosols and/or enulsions
and can be included in a transdernmal patch of the
matri x or reservoir type as are conventional in th

ar £Of BFERATINY HRRASEErCraloyt BRINCWaY #H60 7§ QMdtHTesof fatty acid
glyc'eﬂ&@é‘bl* 88coHS bﬁﬁé? R fﬁéf?h%ﬂe&’rélnd e g&tﬁf gm&e?tt@%lspersed

armaceuti ca rep aration is 1 n uni
homgelmeﬁuslmthem pséqo'ammnm@nThe reoibeh hod@@enaoos orikture is then

oG5 AR RN A0 0 BlblgetBl.

deaicrmifqrm prsprarafidies chidel Solutidnsaslispensionand @nadisions. As an
Iim.l| a in a unit dose of preparation m? be vari ed
examp %H]%Ys’%%ﬂ‘%“@ﬁ?%&‘ﬁ}?r or Watﬁj R'8PYI608 ABiugions for parenteral
inje@idi.erably fromabout 1 ng. to 300 ng, according to
the particular application. The actual dosage enpl oyed

maj-icsed ferm prepsspiont mayaheminchusle sejutiorsartntraiasahe

and the severity of the condition being
adnﬁﬁé’gﬁﬂép. Determ nation of the proper dosage for a

par#\teir@sdl preparatiahs soitaisleviot inhaldtios raky linclede tbletions and solids in

| t t tiat.ed th I er. dosa
powlEr T, which 0B R eordbtbhOkits Bhagmee et Gy Fe R ble
carrieres e A4€hn |ﬁé\@c6ﬁﬁﬂ€§séoﬁgé§crea39d by smal |
|ncrerrents until the optinmm effect under the

hw@@!saressqhéaf@mcprewatleaﬁm@feateemtcfwdf@tQﬁ converted,
shoﬂ%rdéfor%oﬁ‘ Qo] Ml rﬁ{: ﬁkﬁ?&é@ggr@ﬂ% arﬁf@rd?ér'én teral

tions ddrin noun
adn_ﬂmletqatmu:ySuf:h étqmohﬁosmsamlod\e eblmlbespmqmmdmsodnd amulsions.

R A SRR B 2 B BT Rty The
tranéb@rn@éltcﬂﬁ@bdmtldﬂs care tke e s of cRshriy Clbtléﬁ’é?téHrés@l§ and/or
age, condition and sijze
emulsions and can be included in a transdermal patch of the matrix or reservoir type
as are conventional in the art for this purpose.

Preferably a compound of this invention is administered orally.

Preferably, the pharmaceutical preparation is in unit dosage form. In such
form, the preparation is subdivided into unit doses containing appropriate quantities of
the active component, e.g., an effective amount to achieve the desired purpose.

The quantity of active compound of formula | in a unit dose of preparation may
be varied or adjusted from about 0.1 mg to 1000 mg, more preferably from about 1
mg. to 300 mg, according to the particular application.

The actual dosage employed may be varied depending upon the requirements
of the patient and the severity of the condition being treated. Determination of the
proper dosage for a particular situation is within the skill of the art. Generally,
treatment is initiated with smaller dosages which are less than the optimum dose of
the compound. Thereafter, the dosage is increased by small increments until the
optimum effect under the circumstances is reached. For convenience, the total daily

dosage may be divided and administered in portions during the day if desired.
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of the patient as well as severity of the synptons

being treated. A typical recomrended dosage reginen is
w@e@b7/05863 ni stration of from 10 ng to 2000 ng/ BEmUS2006/041925

preferably 10 to 1000 ng/day, in two to four divided

doses to provide relief frompain, anxiety,

depression, asthma or alcoﬁg? abuse. The conpounds are

U@n-tmﬁl CI\I\(A]hDen adm nistered within this dosage range

en the agoni st of formyla | is dmnlster
it G Cha0s et Adresaan GhEe et S oy invention

and tﬁgy‘éﬁ‘ﬁ%@ﬂtléﬁn 2 st tg@gaﬁt@me%gf\F\/Hl%@bg%w@d(a‘b):oﬁn@g to the

in a conbi ned dosage form
Judgrﬁengof the aitamgillrm cmclen)conaldpﬁag@mchﬁagtogsaas gee, condition and size

o NI SRRl B S ey
recoﬁhﬁﬁﬁd@gl%a@ fegirgin ds orss bbdmanisratio o ok fropy aa(ﬂ emgitﬂ 2000 mg/day
e ol 02 e B8 PhSLELE B dd oo i,
anxu%t? Cd’éHFEEQ%H Q%ﬂi?e?of QE:bHBlrhtSUset eh&deiripoandl atg@eph-tosic when

to 2000 ny/day, preferably 1'to 1000 ny/day,
admlnlstem Wltthlﬂdms dﬂsﬂgéefén%ses Typi cal dosage anount sy

\{ngﬁttﬁ%i\%? & et'ss( Wrnlﬂﬂafr_ S@ﬁ?uﬂ%r&ﬂ Wbér‘ﬂ%una’uon with one or

xanpl e in ysi ci ans'
moré?étﬂ@ntlenaleagéfm; Itbetdwnmnwmemﬂformumltammm@d@b@mﬁl agent(s) are

descri ped.in con unct th t
preferg 'yf%f'("lﬁ“%%r “J%ﬂm {}‘égmqﬁb%#%@g@onsg@r%ﬁmugh
they \68h! é@rﬂﬁné’c@%cﬁ@épﬂa&éiy bEhéWt&iﬁal egehtsosre afministered in
ordinary skill in the art h alter atives

amoppigi effeféweéﬂ@rgwde\rglieféfqr%ﬁgua'ﬁeg' Sio¥REATINRR FEPIoms,
prefélﬂdra]b@nfﬁrhwg g‘ng@g)d %ﬁ%s%qbﬁe%ﬁggﬁodm about 1 mg to 300 mg

per urgpdese nAetyIplng teiconfroendechdosage egimencibe @ditipnal agent is from
1 mdfo SRIGAN g?dg’ﬁlﬁreperat%@ V& Fodd Iy, iAG6 §6 four divided doses.
Typical dosage amounts of the other agents may be determined from the literature,
for example in The Physicians’s Desk Reference.

While the present invention has been described in conjunction with the specific
embodiments set forth above, many alternatives, modifications and variations thereof
will be apparent to those of ordinary skill in the art. All such alternatives,
modifications and variations are intended to fall within the spirit and scope of the

present invention.
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Rl is R4-aryl, R4-arylal kyl, R4-heteroaryl,
R4- het eroaryl al kyl , R4-cycl oal kyl, R4-
we ol osd4ey | al kyl , R4-heterocycl oal kyl or PCT/US2006/041925
R4- het erocycl oal kyl al kyl ; R2 is R5-aryl, R5-arylal kyl,
R5- heteroaryl, R5-heteroarylalkyl, R5-cycloal kyl, R5-
cycl oal kyl al kyl, R5-het erocytioal kyl or
R5- het erocycl oal kyl al kyl ; R3 is R6-al kyl, R6-aryl,
-heteroaryl . R6-cycl oal kyl or R6-heterocycloal kyl; X

WHAG | / . C 3)al kyl ene, -(CH 2)m N(R7) - (CH2) n-,
-(CH2)mO (CH2)n-, -(CH2)mS-(CH)n-, -CO-,
-CH(OH)-, -C(ONR7)-, -C(ON(R7)-al kyl ene or -N(R

1. 7) §(cmpound e@esented bygthedorrsuler 6; mis 0, 1, 2, 3;

4, 5 or 6; provided that tpe gumof mand n is 0, 1,
2, 3; 4, 5 or 6; each R4a 5 is 1 to 3 substituents
i ndependent|y sel ected, f eXgRbup consi sting of H,

hal o, al kyl, cycl oal kEil “CN, -CF3, -(CH2)P-ORS,
“N(RLO) 2 and - (CH2) n- N( 0)2 R6 is 1|to 3

or 340 KSRGS Sty 258 e i P
heRérs)RVrdrﬂaH@;dryla EF)("Oﬁé‘teP&cﬁMFﬂ“éﬂé‘fa}oarylgm&m-cycloa|ky| R*-

cyanoal kyl

cycloaReBYl R bty %ﬂwte@(o@:nemymm ois O
L R2is Roabyl E<5%r lglktyﬁgﬁ ﬁetlé'rﬁrgaﬁﬁmuete Bar Ig%,ngs‘?éa&l%lkyl, RS-

|ndependen
cyclaalkyllalkyt;Rﬁ-b@iekqxtycld’&dlk;d@lr thetdalyxd:yolxmﬂdylallkyl al koxy,

| T BC8 ol 7R oy Hoterfer it oioalfil s Rishetegooycloalkyt
sekagtaetssbrfd qoyidgalgyieHs, C@H)SIN(FY)-pEHEY, 2n4CR, K VO-(CH2)y-,
~(CH2)m-S~(CH2)n-, -C(O)-, -CH(OH)-, -C(OIN(R")-, -C(O)N(R")-alkylene or
-N(R")C(O);

nis0,1,2,3;4,50r6; mis0,1, 2, 3; 4,5 or6; provided that the sum of m
andnis 0,1, 2, 3; 4, 5 or 6;

each R* and R is 1 to 3 substituents independently selected from the group
consisting of H, halo, alkyl, cycloalkyl, -CN, -CF3, -(CHa),-OR?, -N(R"%), and
~(CH2)n-N(R");;

R%is 1 to 3 substituents independently selected from the group consisting of H,
halo, alkyl, cycloalkyl, heterocycloalkyl, heterocycloalkylalkyl, -CN, cyanoalkyl, ~-CF3,
-C(O)alkyl, -(CH2)p-OR®, -COOR?®, -N(R"%),, -(CH2)a-N(R"®)2 and —C(O)N(R%),;

pis0,1,2,3;4,50r6;

R"is H or alkyl;

R® and R® are independently selected from the group consisting of H, alkyi,
cycloalkyl, haloalkyl, hydroxyalkyl, alkoxy, alkoxyalkyl, aminoalkyl, alkyl-C(O)- and
alkyl-C(O)-N(R")-C(O)-; and

R is independently selected from the group consisting of H and alkyl.

2. A compound of claim 1 wherein R' is R4-phenyl and R? is R®-phenyl, wherein
R*and R® are independently selected from the group consisting of H, halo and alkyi.
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2. A conpound of claim1l wherein RL is R4-phenyl and
R2 i s R5-phenyl, wherein R4 and R5 are independently

w@edogos®ras f rom t he group consisting of H hal oPEnUS2006/041925

al kyl . 3. A compound of claim2 wherein RL : is R

- phenyl wherein R is one halg atom and R 2 is

rR 5-phenyl wherein Ris one hal o atom 4. A conpound
of claim3 wherein R4 and R5 are chlorine. 5. A

3. woungﬂgﬁ‘é\%&g@"ﬁ poso] ?E,e?llpqﬁa?g(%lﬁa nar}ﬁ?%?w}\eieln(ﬁ is one halo atom,
and I@(IQ)FN(-%&) V\)M%f?éi%'@s J%%rieshélb dom® conpound of claim5

wherein I's a . A conpound of claim1 wherein
R3 IS R6- aryl R6 heteroaryl or R6- heterocycl oal kyl .

lai . ' ' - ph I, R
. -pyr .Oéﬂﬁgﬁ’@@%ﬁam%*yvﬂ?@”%@{a?idﬁﬁéférfé?blgﬁﬂe-p o
R6- benzi m dazol yl, R6-pi peridinyl or R6-norpholinyl.
d b
5. 2O BOBIHER BhuF Wt Ich Rl o el kb b
and@saner 1. GHAOINIRAbRIRRIGs o claim 1 sel ected from
the group conS|st|ng of 11. The conpound havi ng t he
formula 12. A pharmaceutical conposition conprising a
h f d of
6. L NAERAHOUSRLE KRhIRRhbN, 1 tgr?é a conpound o

cl al I'nat1on w armaceutically
accept able carrier. 13. A pharmaceutical conposition

7 Comsmdd Br bein P HEGER e B ik R PR of R

het@ﬁ@}dﬁall@il one or nore additional agents selected from
the group consisting of: antihistam nes,
5-1i poxygenase inhibitors, |eukotriene |nh|b|tors

"is H

.1 Nl ihebdnd Bg L éﬁ"?e\ﬁlﬁéi%lﬁ R@%’R@ gﬂ'@ 4 r,nastm'/h‘?mdyl RS-

derivatf ves, renergic recept oni s
Imldgzalwl R® z!aerszlrrxahztziolyh,se|-pwrldmypecRomamolmm ], NK2 and
NK3 tachyki nin receptor antagoni sts; GABAB

9. A compound of claim 8 wherein R® is one substituent selected from the group

consisting of H, halo, alkyl, OH and —OCHj.

10. A compound of claim 1 selected from the group consisting of

Cl

‘i% e e
oo e
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agoni sts, nuscarinic antagoni sts, anticholinergic
agents and anti spasnodi c agents; and a
w@banrmsisut i cal |y acceptable carrier. 14. A nepdiDUSmD6/041925
treating cough, pain, anxiety, asthm, depression,
al cohol abuse, urinary incor_1$ir',_nence or overactive
bl adder conprising adm nisterTng an effective anount
of a conpound of claiml to a mammal in need of such
treatnment. 15. The nethod of aim 14 for treating
cough conprising adm nistering an effective anount of
a.C npound of cl aiép 1oHa mmal in need of such
o treating cough conprising
aditi Ai stler png tO B-—He \nneed of such treatnment an
f et

aim 1 andl-3 add naI agents for treating cough,
allergy or &hma s npt ons sel ected fromthe group
consi sting of: antihistam nes, 5-1ipoxygenase
inhibitors, |leukotriene inhibitors, H3 inhibitors,
b- adrenerqi c receptqr oni sts, xanthine derivatives,
. a- gﬁ?&ﬁg?@w%%\@ﬁggpe EPSBN'%t s, mast cell stabilizers,
anti-tussives, expectorants, \NKHt, NK2 and NK3
tachyki ni n receptor antagbni 7 GABAB agoni sts.
17. The nethod of cl @A Nor "t neatli ng urinary
i nconti nence or overac bl@dder conpri si ng
adm ni stering an effectivie dgnount of a conpound of
claiml1l to a mammal in need of such treatnent. 18. The
met hod of treating urinary incontinence or overactive
bl adder conprising adm nistering to a manmal in need
12. of Aqihgimacesiiaalmonaposifigreecenpdsngorutierapeuticatyrisffeative amount of
. i N ti .
a coffindhrfQTAt h SRRl iR Rlock Bk Eebbibe carrior.
fromthe group consisting of rnuscarininc antagonists,

anti hoIinergi agent s.and ant.i spasnpdi Cs.
o) Gradh

19, The .
13- mefHiterBrcer s RIS o TRES BB QORGPBHUCH b Ffactive amount o
a cortBUNASARIGith 1 Na therapeutically effective amount of one or more additional
agents selected from the group consisting of: antihistamines, 5-lipoxygenase

inhibitors, leukotriene inhibitors, Hs inhibitors, R-adrenergic receptor agonists,
xanthine derivatives, a—adrenergic receptor agonists, mast cell stabilizers, anti-
tussives, expectorants, NK4, NKy and NK3 tachykinin receptor antagonists; GABAg

agonists, muscarinic antagonists, anticholinergic agents and antispasmodic agents;
and a pharmaceutically acceptable carrier.

14. A method of treating cough, pain, anxiety, asthma, depression, alcohol abuse,
urinary incontinence or overactive bladder comprising administering an effective

amount of a compound of claim 1 to a mammal in need of such treatment.

15.  The method of claim 14 for treating cough comprising administering an

effective amount of a compound of claim 1 to a mammal in need of such treatment.

16.  The method of treating cough comprising administering to a mammal in need

of such treatment an effective amount of a combination of a compound of claim 1 and
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combi nation with darifenacin, tolterodine,
solifenacin, trospium duloxetine, tem verine,
W@2000863485 N or hyoscyam ne. PCT/US2006/041925

-53-

1-3 additional agents for treating cough, allergy or asthma symptoms selected from
the group consisting of: antihistamines, 5-lipoxygenase inhibitors, leukotriene

inhibitors, Hs inhibitors, R-adrenergic receptor agonists, xanthine derivatives,
a~adrenergic receptor agonists, mast cell stabilizers, anti-tussives, expectorants, NKj,

NK, and NKj tachykinin receptor antagonists, and GABAg agonists.

17.  The method of claim 14 for treating urinary incontinence or overactive bladder
comprising administering an effective amount of a compound of claim 1 to a mammal
in need of such treatment.

18. The method of treating urinary incontinence or overactive bladder comprising
administering to a mammal in need of such treatment an effective amount of a

combination of a compound of claim 1 and an agent for treating urinary incontinence
or overactive bladder selected from the group consisting of muscarininc antagonists,

anticholinergic agents and antispasmodics.

19.  The method of claim 18 wherein the compound of claim 1 is administered in
combination with darifenacin, tolterodine, solifenacin, trospium, duloxetine,

temiverine, oxybutynin or hyoscyamine.



