10

15

20

25

30

WD 2004/ 041806 PCT/ US2003/ 034444 5 SUBSTI TUTED
4- AM NO- 1- ( PYRI DYLMETHYL) Pl PERI DI NE AND RELATED
WOCHMROWNDS 10 BACKGROUND OF THE | NVENTI ON Fi ebdTaf200B034444
Invention This invention is directed to substituted
4-am no-| - (pyridyl methyl)-piperidine and related
conpounds whi ch are useful as nuscarinic receptor
antagonists. This invention is also directed to
phar maceuti cal conpositions- conprising such
conmpounds; nethods of 15 using such conpounds for
treating nedical conditions nediated by nuscarinic
receptors; and processes and internedi ates for

prepar S%Mf?%o-ﬁl %ﬁwgﬁmmnm
muscari ni ¢ receptor %{& rgqq}gﬁ, NOWN
receptor subtypes, ‘T.€., ; ) ) and Mo

receptors, with each receptor subtype having a

di stinct distribution and function. For exanple,
snoot h nmuscle tissues typically express both M and M
receptor subtypes and these receptors serve to nedi ate

the contraction of these tissues. As a result,
conmpounds t hat FACKGROUND OF THEINMENTEMNagoni st s

Fa) 0 to. be useful for treating various nedical
%ﬁ@fﬁ%—ﬁ%—ﬁ@w CPECIOnci ated with i nproper snooth nuscle 25
funcyihgiinyesiedh RURMEH a5 Hinsg @‘@r idyIidelyB2biBeridi
bowel syr%’r one I?I g%/ and chr%ﬁél&;g%g{sl,rtlé uc 'd@lgﬁfm%ﬂdm and
relateé@ asmpOGidIByhicH heswsefilao ifuseariiit eeckpioe hhtapordsis O THBriAvention is

are. highly preval ent in society resulting in enornous
alse ditseird t@ BRarmacegicabeompnsitionsicompaising-fuch gogpaends; methods of

I [ mltion | e rimarily wonen .
RS P R TR A S o REh o BB s ecepon:
aRDPFoR¥dsERAR dntdridedRitdsl foPprephdnd ARMlcoRiPduAlL Y treating
30 this condition. More Tnportantly, the quality of
life and self-esteemof patients afflicted wth these

Sgi soEgers is often significantly inpaired. -1 WO
6 PCT/ US2003/034444 Until recently, nost
conmpgyg s\éélﬂh‘ﬁfﬂ rée to??aﬂiéf%tg%gﬂ%& ﬂ&%ﬁwreg{]%&gﬁfﬂbﬁki ie, M,,

were relatively non-se or the vari

MMM, ahd M.aeegitors, withey@ecephsr subtgsldvingsd\dibtinet distribution

conpounds_often produced unpl easant side-effects, such

angs fupetiopphemexamme smeath wuscle Heies &xpicallyiexpress poth M, and M,
cogni.t.i Si ffects. The: npst ecommpn of these .

rEPRRE bt lal o FEsBigmt R GRECRE ¢ Botrdeih Of theso tissues
| nhi Bistal re8u10coMPolifdseRAcE ad MubORindRtc¥FbY a&h@?ﬁ’s’cs dRil&own to
dry- nouth side effect is often so severe that an

besafnidoe tte@ihg vr®ss pediahtomiitigrstassovtiated siithgmpromea seoth muscle
¢ : : . hei : :

ﬁw%{lﬂli%\r/?%éﬁgé %@%L'v%ﬂgdeg@ég?}i}r?tggletbo%erl syrrr?d%r%gt(llBoSri and chronic

obstructive pulmonary disease (COPD). These smooth muscle function disorders are

highly prevalent in society resulting in enormous economic costs. For example, in the
United States alone, an estimated 30 million people, primarily women and the elderly,
suffer from overactive bladder and approximately $10 billion are spent annually treating
this condition. More importantly, the quality of life and self-esteem of patients afflicted

with these disorders is often significantly impaired.
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result, their condition goes untreated. Accordingly, a
need exists for new nuscarinic receptor antagonists.

wono@aaidosul ar, 10 a need exists for new nMuscRCTAISE003/034444
recept;ok, ant agoni sts which selectively inhibit M

r ecepr BELEP; oSt GogRauids b $ as BUSERATHEGASSepias anfpgonists were
€108 ! ' i | at |
oot e R i R i ke 3o YRS b LBpesp, sueh
coutpoypdsoftersprotiuces] wmphmsatt iside-dffeath guch ashiry-SndifllUshfeation,
r e(ii,m’ nating the dry-nouth, constipation and )
bgﬂuﬁ? walop; @ engniivesidsraliectss Thednesteammmeniofthaset sidgreffgots is dry-
: YRe. SUMVARY .OF, THE, | NVENT .
R B AR o M P Bl v . This diy-
rdowalvsTde effect B YFieA ¥b B8y IhhPhP 8t irditBE 308585 géﬁ%ﬁdof patients being
conpounds whi ch are useful as nuscarinic receptor
trepted Jonoearactivarhbardylen diseontinue tlesit inedicationpattifitsx eforthy &nd, as a
inyention have been found to be 20 potent inhibitors
r%isf"‘Yt e;ré:@g&t@p &98% Pyireajed- Addi ti onal |y, conpounds of

e R B e R T R EE

amebdtkiess foonéw enivBarife eRbplor ShRAENRSs vASPSAEAREY inhibit M,
one of its conposition aspects, this invention

r¢sepiargiedative to ddpisoemtorst Suoch nopoinds2ie xpecRa)tobi(pRejcRlarly
WX N NN .Y 30 R R3-0 -2 WO
<yt st ioreath B ris ispacts gt b bend Maseacptor subtypes,
saag SBRENG ks, UG D ISAPUR OAT 0 Dhiation o
bhmeednasion sieleteffectstrediated Yed¥mitatalybyZhahe, Reéior biped

R is a group of formula (a): -(CH2)a (O b-( ) (a
wherein each - CH2- group in formula (a) and the -

the ring. contai ni TEMARYPERFE RYREEGRE", * o °

opt i dhalprasent invention provides novel substituted 4-amino-1-
(pyridylmethyl)piperidine and related compounds which are useful as muscarinic receptor
antagonists. Among other properties, compounds of this invention have been found to be
potent inhibitors of M, receptor activity. Additionally, compounds of this invention have
been found to possess surprising and unexpected selectivity for the M, receptor subtype
relative to the M; receptor subtype.

Accordingly, in one of its composition aspects, this invention provides a

compound of formula I:

0
(R O N(Re), R? (RY),
. | WX
N— R —.N—@N—CH;g_ Y
) =2
R+—0

(Ro), (R9),
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substituted with 1 or 2 substituents independently
sel ected fromthe group consisting of Cl_2 alkyl and

wohomroaisoeher ei n each al kyl group is optional | PCT/US2003/034444

subst uted with 1 to 3 fluoro substituents; R2 is
sel ect ¥ om t he group consisting of hydrogen, Cl.6
al kylw QZY Qn@lzkcﬁ@iﬂde &?deﬁtly g:ée&b&(%)ﬂ the%ex.?p consisting of CH, CR, N
cyci oal kyl, - TR ch
and i+ O; pdohﬁh:;ilthatalt lqastycbne amddlocrncﬂedhdzrkw/o of W(,IIX YSand ZareN or
p@l onal 'y substituted with 1 to 5 fluoro
stituents; each R3 is independently selected from
t he 0 ydrogen, Cl-6 alkyl, C2.6
al ke%gll QQ@%&@?@&‘H&% (fal:s 6 cycloal kyl, - CH2- R and
- (CH2)Y R8; vvhereln each al kyl, al kenyl, al kynyl and
cycl oal kyl group is opti onaIIy substltuted wth 1to 5

fluoro 20 substitutem(@Hkach(®Y—<(Ghgepende! y
sel ected fromthe group consisting of O _6 alkyl, C2.6

al kenyl, C2.6 al kynyl, C3_6 cycl oal kyl, -OR3 and hal o;

t t
glr ky}/vglrl}%%?e% {%g %Tgﬁllgm ene a%?%%d ﬂﬁemégf a|gfi‘§}flf’6?$ cen the
Iﬂp e,ndme( )ogerd ot indthe l'mgGUHﬁh&m X, Y &d Z\ﬁﬂ'én%ulasl is optionally

OR3 and R4 are joined to orm- O (2
S&b%&ﬂ”@ﬁ &yith bpr 2 sobstm@nt@ndem@m@) selepted fuberthe gnm@cdmnsmtmg of

et B4 RS e B e s omatY Sy it 1 0 3 ftuoro

sibdihddiyit ents; each RS and R7 is independently
sel ected fromthe group consisting of C3.5

cycl &flikptlectod fibtn ’Ehe)group cansiingof ]h@dmgyﬂ )C1 6@119&3 C,¢ alkenyl, C,
an

te | t |
aﬂé’f’ﬁmr %Y?lealkﬁhercéizni’t ﬁég erﬁﬁgﬁwwl@r@aﬁaﬂsalkyl alkenyl, alkynyl

agg %g&BMWHB ‘T’st %ﬁtt&lgﬂ%%lfsﬂnﬁ c{ g’%tgart)?l P]%ro substltuents

het ereaclyRP isﬁ:mdélﬁémﬂént selevdd Bo@lthy ohisigtof Wdrboeh, C
to 3 substituents in ﬂpendently seF?gl?ed froﬁrﬁijwa (l;og 16
3

afkyd (ézrs)ﬂllkfﬁlﬁh (he ooz, (s gydoalkyl, aCE,opf aod a(CHz)g-uRi twdrerein each

BB ol bbbt efgns oabompabsiticd Wit 1 05 fluor

sORir@Bak] Y substituted with 1 to 3 substituents
|ndependently selected fromR ; each R6 and R8 is

i ndepectoBhis 1y1dqm|ndmttbcbeﬂafotmt firéve thy grop consistind RC Qfalkyl, C,
i gky 5 9200, - CLO R (<l
g;e}’logt k?rlﬂfynﬂeciocw% 108’ bal@aelymmacecfe% groups are joined

RHEBEr 51 Dy LB 15, -0 crr-ch- o

-IBaCHE TE0Y-S, orﬁvﬂiéntZ@ GRY -ORPein@TOTY foiddito form

heterocycllc s are optionally substituted Wlth( i

alkglemexubist O lnn@pém @mereyn smheaikysld alkylene, Rilkenyh alkynyl and

|nde end ntI ecte group consi sting
cEoRkyl Ay 2lfy lﬁv il Wfl g sYbstifanten o
het e $ e
e yfszﬁ%@eﬁt&z@fg&%iwﬁaﬁ&%f e iAo,
cgalbalkyll Ggptasyl, a0O) (03, atyl), GRhetedbayH AT 0)E,3 ‘l'l@ﬁ:roaryl) and Cy 6
heterocyclic; wherein the cycloalkyl group is optionally substituted with 1 to 5 fluoro

substituents; and the aryl, heteroaryl and heterocyclic groups are optionally sul;stituted
with 1 to 3 substituents independently selected from R* and the aryl and heteroaryl groups
are optionally further substituted with a phenyl group, where the phenyl group is
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10 are optionally substituted with 1 to 3 substituents
i ndependently selected fromR ; each Ra and R' is
wondepersdent |y sel ected fromthe group conS| st Pa@/USL003/034444

oBtiaiially Sprtituissih 1o éubstgzg;@tgnl%pgpienﬂy stleyted from R¥;
S(0) 286 8 afla RO endBlenbidRAIALE frolan %gr “ogPiigisaf - OH,

adj acent R" groups are |ol'ne

~ORTC28RE) k$(®BE)-S C(OR' ;
Cghlépel n ea%qh )gléi I@))éllvlay é?é %%? ?ékleny , afo ale 2 h%;eroaryl and
sEoarg) lc,qvlaﬂxplm the @Spﬂ%élﬁsdlglr?ulsm(k?ggnaﬂ}embghwedéwﬁ? llfto 5 fluoro
| an I'S | hdependen
S{“k it 3l itk REleDing o R e Sl s A mal s ebstiuted
v(fl{th’de SsUBGIERING 19 n@éﬂ‘tw se@erc%@fé‘%rglsl?@t i onal | y

substituted with 1 5 fluoro ftutents; 20 each
Re i satnR& mandqmﬂyntgeddmteﬁlcﬁémam bl %ﬁymfgoasc td1d, C

Cl- al kyl, C2.6 al keny 6a|kn|
Ctﬁlo%}ég{v &gwlﬁn dGp, h]?tf%%%ryl whepein thﬁealbylcveud)dygloﬂkﬂigroups are

b
o o RLT 0 FfoTa b il g ol g e eroups
ate@tioat Ry sibisaciedwit lft@r3r§u@§t1t§eﬁ‘§ h?de?@ﬂ&%nkl% sel\é@t%ﬁ ?fd?n k.
each al kﬁ al kenyl , al kynyl and group 1S °
y

opt i each Ryarl BYsi mdmddmtlyfse]bcted forh theogrou {) cons1st1ng of C,, alkyl,
b@(ﬁltu{: }a g _eac[;)'9 aryI het er oary § . ]
Che R0 § Fel9al R holm e QR SB SR, ¢ S(O)R

Sy@@kht t
aﬁ’d IS | nddggg]%?djndcﬁﬁq@?&% A&M%nfatch td%r%ﬁBp%?fﬁé‘?lg?ﬁ?%fom Css
a]Ikywltle,g‘e(lﬁ?,2 4 Glleyller@) -kt or -CR4Cal, e)—@—“' @hé‘r%ﬁlyéacﬁﬁﬁ(y} alkylene,
oal kyl :_ wherein each alkenyl, al
1? i}tﬂlidérlﬂwclgalbmkgrpup tqmptmally yul:sunsed Wulheldtovﬁ ﬂllnorib
s&b%tﬁltéﬂtéloro substitutents; 30 each RO and R' is
dependent ly sel ected from the group consi sting of

h d
e b o A

alm fworohwheiicin eapbrallgt groupds vxptmﬁallyrmbstau&damac e fludro

@ﬁ% 6 heterocyclic; wherein each -4 WO
%6 %806 PCT/ US2003/ 034444 al kyl, al kenyl al kynyl

o0 SR 10l ey o0 NSRS S et ..

alkyl, Op} aleryl] €, salkeiyilfCf &§cMalkhyl, ]C ?a@l R Helek ”t§6 heterocyclic,
mdﬁgendently sel ected fromC, - {Ad f1 uofd

\gods- QHdéﬂEriﬂ eoithogh R& EEBIPQ dref Jomndtthgetberomﬂl the nitrogen atom

o BEh Blevire inshea o ¥B Gadiliupene wvlo?fa«?rgnféas ik, alkenyl, allyny!
mﬁ)@bl@@ll&ﬂ/ Erou'ﬁ% Sﬁt%’l{al’lg sﬁﬁb‘iiﬁut%d %fllublzb ?tllltﬁten%s and each

optionally substitute St
arylpbeigenacd and hewedayclie grouprlmﬁpﬁﬁnally%abﬁltﬁfed hwith 1 to 3 substituents
[ ndeHenﬁl}1 ifl %ﬁsﬁl ect, ed fromthe group consisting of

1n@g)ee

each Rfis 1ndependently selected from the group con51st1ng hydrogen, C, , alkyl,

C,., alkenyl, C,, alkynyl and C, 4 cycloalkyl; wherein each alkyl, alkenyl, alkynyl and
cycloalkyl group is optionally substituted with 1 to 5 fluoro substitutents;

each R® and R" is independently selected from the group consisting of ilydro gen,
C,4 alkyl, C,, alkenyl, C,, alkynyl and C, , cycloalkyl; or R® and R" are joined together

with the nitrogen atom to which they are attached to form C; heterocyclic; wherein each



10

15

20

25

30

aryl, C2.9 heteroaryl, C3.6 heterocyclic, - OH, -
(CL.6 alkyl), - OC3.6 cycloalkyl), - O C6.10 10
wanyi4)o41806 O( C2. 9 heteroaryl), - S(CL.6 al kyl), PET/US2003/034444

Cl. | k Cl.6 al kyl), - S(C3-6
ﬁﬁ{}’gaélgﬁqy I y @(@Y@éﬁ'ﬁ%ﬁ Sggﬁ&p@%n’g;pyalfy suggtgg}r@(i@giﬂgl to 5 fluoro

s%%sgt% yéﬁ%l the h%‘s&)%ygigc( %rgﬁg X%%Qtéor%%agr Q%Sﬁ;h%e%()\&]( })d‘é) %substltutents

uktteﬁ:;en&aalﬂylsbleaﬁad fronBCQ) Ak§Parf flliber oaryl ) ; wherein
each al kéb group is optionally suBstltuted with 1 to5
15

f 1 uoregch sndqmn@mlsf Se’@r\@de‘am theer groyp cvmlsmigllqﬂcss cycloalkyl, Cg
15

G «%/rgaw&ﬂcﬂﬁ e Eas Phetsimadi ele ﬁﬁarhanéserw and

FREARSAARCUERTS i BN Bk PRI g5 e nty el

ficza R5al kynyl, cyano, halo, - OR, - SWI - S(OWI -
S(O)2Rf and -NR9le; or two adj acent Rk groups are
J 0| n@GCh B Eéﬁéﬁpégd%lﬂéllsﬂkﬁtp@dé"mm thezaup cansising)of @ cpeloalkyl, Cy g

iyl yrdtitoudl g Rofki e MR cPLas Ae B S rgosigh. ~OCou
afygfgtg%@g RéteidabyD), 1 (@, Ggaﬁc&lvmarcﬁg&%gdli,&sg} SY(),(@, 4 A, -S(Cs
cyeloatkgh) ﬂSCD)(@Mhbefkyi)h aS(@)2€C3Q cycloakgl)at S(O’mo &YQE S(O)(Cs 10
a3 SO G133 28 sty é§@)l(f83n Shstorogn Dnd Trs"d&»(c”
hi rc%/a?flzgxgl%erlél%l%gbglg?l léx‘r%uléxﬁ Jgiﬁ)%ag besgi%utecfl Wit 12’[ot5o fitioro

st ioa oA 53| 95t i TUSOLAIR goup i apionly
sylgstitubesd widy b@ﬂmﬂbstlweaﬁs dndependsntlytsslectedyfomn Ripn
For mrdh i 8 eqgRBaestgeigpie Houd hensronp GDesiming ol r. ko Cov

aﬂ(‘grrlﬁg‘g %lgyxﬁfl p%}}agr%?ra fgf%% . I\Q?:%‘h’— SKE angtosRe” %(GiRd Ghd DRRER": or two
adjacent RE groups are joined to form C, ¢ alkylene -(C,., alkylene)-O- or ~O-(C,,
alkylene)- O-; wherein each alkyl, alkylene, alkenyl and alkyn3;1 group is optionally
substituted with 1 to 5 fluoro substitutents;

a is an integer from 2 to 7;

bisOor1;

¢ is an integer from 2 to 7; provided that a + b + c equals 7, 8 or 9;

m is an integer from 0 to 3;

n is an integer from 0 to 3;

pislor2;

q is an integer from 0 to 4;

r is an integer from 0 to 4;

x is an integer from 2 to 4;

v is an integer from 2 to 4;

or a pharmaceutically-acceptable salt or solvate or stereoisomer thereof.



acceptable salt or solvate or stereoi somer thereof. In
yet another of its conposition aspects, this invention
Wbsoazl'vmsed to a compound of forrmula [11: O PaB/UNRD3MA34444
1] v&erelnr\’ R2 and R3
ar e 61@ aa%tyﬁ%cgg{gffgpgoﬁltlograsgects s invention is directed to a compound of
faaflameeut i cal | y-acceptable salt or solvate or
stereoi somer thereof. This invention is also directed

to interne useful for preparing conpounds of
formul affl, al ts thereof. Accordingly, in another
of its orrpoiti MBlpects, this 25 invention provides
5 a compoun ormula”lV: O )mN(Re)Z 7N_( ) @-
(Oe (CH2)c O N (Rb)n R I 2004/ 04 W\
PCT/ US2003/834444| whddeirnRRe— Re—CGH i
n, p and g as deff ned herein, a Sal t o%’ s
st ereoi soRer @f protected derivative thereof; or Z

conpound o ormula V: 5 O (Ra) mN(Re)ZRQr(-O-IZ)a-
(Ob (CH2)c-1 G (Ro)n / HRC)q 10 V wherein Ra, Rb,
R Re, a, b, ¢, m n, p and q are as defined herein,
and Gis

10 - wherein R', R?, R, W, X, Y and Z are as defined herein; or a pharmaceutically-

acceptable salt or solvate or stereoisomer thereof.

In yet another of its composition aspects, this invention is directed to a compound
of formula III:

o
15 O NH,
R2 ‘
| N
O N— R1—N—CN—CH;Q
Re—O

i
20

wherein R', R* and R® are as defined herein; or a pharmaceutically-acceptable salt

or solvate or stereoisomer thereof,

This invention is also directed to intermediates useful for preparing compounds of
formula I, or salts thereof. Accordingly, in another of its composition aspects, this

25  invention provides a compound of formula IV:

0]
(Ra)m O N(Re)Z
N —(C Hz)a (O)b—_ (CHz)c
: %,
| (R9),

(R°),

v
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sel ected fromthe group consisting of: - CHO (fornul a
Va), 15 -CH(ORm), where Rmis Cl.6 al kyl, or both Rm
wgrodpgisase joined to form C2.6 al kyl ene (for praraSupn34444

- COON A f or mul 8 V&) pe - CH2 (fornmula Vdle -,,.CH2- L

whor e pn R Re JE Ra% Egl‘f::ﬁ”’(’k g’rar‘f‘f}lqaargéi ,gg%do‘?er%fns%‘i g salt or
sRhedisGh&Vr éte@bevRiRGh&doder i vative thereof; or a
conmpound of formula VI: O (RAMNRe)2 25/

TJ' N-or@aCatypsund of foredVe C=C-H (Rob)n (RC )g VI 30
wherein Ra, Rb, R, Re, in, n, p and q are as defined
herein; dis an integer from2 to 5; -7 WO

2004/ 041806 PCT/ US2003/034444 b is O or 1; e is an

integer from1l to 4 prqyided that d + b + e + 3
equals 7, 8 or 9 a s@l t_Q[Re)st ereoi soner or
protected ddR™al
VIl: 5 ONR a N

or“a conpound of fornula
(Oe (CH2)C NNH Rc

rr (R)yme N.(CH)a_ '
NHCH,).— ) —(CH) o

wherein R%, R, R%, R®, a, b, ¢, m, n, p and q are as defined herein, and G is
selected from the group consisting of:

-CHO (formula Va), |

-CH(OR™), where R™ is C, 4 alkyl, or both R™ groups are joined to form C,
alkylene (formula Vb);

-COOH (formula Vc);

- CH=CH, (formula Vd);

~CH,-L, where L is a leaving group (formula Ve);

or a salt or stereoisomer or protected derivative thereof;

or a compound of formula VI:

VI

wherein
R% R® R%, RS, m, n, p and g are as defined herein;

d is an integer from 2 to 5;
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wherein R2, Ra, R', Re, Rd, Re, a, b, ¢, m n, p,
and r are as defined herein, or a salt or

weten@maismoner or protected derivative thereof; PGRiUSEN03/034444

conpounds are useful as internediates for preparing
con‘poéhlﬁ % formula I.' 15 In yet another of its

conpaos;.ti vt UNLS j provi .
compardngedsan i to yrbitwidiiihe PP o 0% 1 Reft gy s orasaltor
steoidoriid-orProfetted dehitdtRiethéi@of;R3, Rd, r, W X, Y and Z

are as defined herein; or a salt or stereoisoner or

pr ot extacdmpwund of farmulq¥llkeof ; whi ch conpounds are

useful as internediates for 25 preparing conpounds of

formula |I. In_another of its conposition aspects, this
i nvention p a ppl ceutical conposition

conpri $RHG[R 2‘%‘5& y-acceptabl e carrier angry
t herapeuti ca i ve anount of a corrpounl?izof ‘
formula I, @uti cal | y-acceptabl e salit o

sol vate or st NielCdhd, —3@)ghe (GblajgouNds<of  NH
this inventigQ > §earini c receptor antagonists.

Accordi ngly, Xn_¢he gheyi ts nethod aspects, this

i nvent i or{R3)ovi des a 328 hod forsifreating a mammal

havi ng a nedical condition alleviated by treatnent

With a nuscarinic receptor -8 WO 2004/ 041806

PCT/ US2003/ 03444 nt,agoni st, the nmethod conprisin .

adni n¥ @Pi%qutaéé’t Rg Rq"aﬁqm beC.thhdh Bp@ @0§ & aFq g5 defined %erem, ora

sitiQn
B ko o HEP P bt &1 AR T 0 e s o
iRteanet Qs br Pregabinebmpbundy offormula I.
pharmaceutical |l y-acceptable salt or solvate or
st er doiysioansther o€ ite 6ompssitie aspeetso thisinveitiorprovides a compound of
finvgnRhﬁp can al so be used as research tools, i.e., to
9 i ol ogi cal systenms or sanples, or to discover
new nuscarini c receptor antagonists. Accordingly, in
anot her of its nmethod_aspects, this invention is
directed to a 2hod(a ) ant agoni zi ng a nmuscarinic

receptor in a blol ogi¢al system gy—sanpl e, the net hod
conprising co té]cti o ob i cAl sy‘§tem or sanple
conprising a car E’ﬂ (
recept or - ant agoni zi Ng—=

10 with a nmuscarinic

—eodrpound of formul a
I, or a pharmaceutical ly-aggepgable salt or spjyate
or stereoisomner thereof.

wherein R%, R3, R, r, W, X, Y and Z are as defined herein; or a salt or stereoisomer
or protected derivative thereof; which compounds are useful as intermediates for
preparing compounds of formula I.

In another of its composition aspects, this invention provides a pharmaceutical
composition comprising a pharmaceutically-acceptable carrier and a therapeutically
effective amount of a compound of formula I, or a pharmaceutically-acceptable salt or
solvate or stereoisomer thereof.

The compounds of this invention are muscarinic receptor antagonistst
Accordingly, in one of its method aspects, this invention provides a method for treating a

mammal having a medical condition alleviated by treatment with a muscarinic receptor
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This invention is also directed to processes for
preparing conpounds of fornmula | or a salt thereof.
waeoemodigogl y, in another of its nethod aspect spPCTIS2003/034444

' [ W de . process f.or epar.i ng, a,conpoun
abyPE il 8 pROBA 6o BB P gt (LR R £ giedeaticaly
effctiRnintnt Y€a ?Hﬁhﬁi@éﬂtiéah Sorﬁﬁ@éiﬁ’ér?c&ﬁﬁﬂ?éih? h?&ﬂaﬁﬁéb%ﬁﬁéﬁly.
a conpound of Tormula Va, or a salt or sTereoisoner
agnepiablst ectierdinder donaidund of fiemedd 1, oniatfharmaseoricalhdacbptable salt or
formula VILI, or . a salt or protected derivative

SQIyalr Ob pteregispmer theteel ng agent to provide a corrpoun? of
f . . ' ' t .
| 158 chrBbufif s HiBh A B BE AP AEAIPIBR .. 10 study

bivtegical SgethBor sdr@lesfor 28 dis66ver R8wanuscarinic receptor antagonists.
phar maceuti cal | y-acceptabl e salt of a conpound of

Aiceprdingly, in arpther ofritsemethod aspectsathipinvientéat sdliteotetdie a method of
ot her. .processes descri bed her.ein;, and to the _product

p
aptpeqTizing 2 QUscATnICpCaptE 1 p Uogic! wakey oM ale the fethod
: : conmnau . s
oA AL | Bl AR Bt BRI rge recepto
withl amatarinicybesptai-anaguniZiig amotnt Jfer congsound of Femany 1,Yr a
as a nmedicanment. 25 Additionally, this invention is
Pharmagewtigally-aperptablesalf orsobmipoisiercomsomer theteof] | or a

B er ABf Ottt ARG AR o pPhisnt fordPaiaine spinpounds of formula T
o B SHIEMBROY., ACSRERIH, i afi@hert Jﬁts"fﬁ&%&‘ﬁéﬂé"cﬁ, BHis fvention provides a

medi canent for the tTreatnment of a nedical’ con
pregesstor prephfing/a eomgloimd of feahuiardf omd $dit ér siersciasinet 6r protected

drec pt ar ar}t oni st, sucgh as overactive bl adder. 30

criyaligs ShoseotoPEaecast spORD T8 Fesiing 2 compynd efformula Va, or a salt or
Thi.g Len.provid

ST b g AT AU U Gy scor

prnstteded spivatlve tirp el ﬁedﬁﬁh@ﬁ%@ﬁ lto @fovide a compound of formula I or
pharmaceuti cal | y-acceptabl e salts or solvates or

a salbprypiestedrderividyatbereofhese conpounds may contain one
or re chira nf.ers, and, 5 when such a chiral
cent ag?e?%tgﬁdt %Pcﬁo‘g?’gn% Ahove profess Eneqrapriics the step of
fothfi9Ed SRhrhfcE BB BccdPatid!sftor @éﬁéﬁp&hﬁrﬁqb&%]?ﬁ.sThig invention is
(i.e., individual " enantioners or diastereoners); an
alse diredsédtonthe otdrer ipodreskesidetcnibed hefeirs wab to grrproduct prdpassl by any
herwi se indi cated. Wien a particul ar stereoisonmer
ofige es desciibed bereininder st ood by those skilled in

th . . ' ' .
15 ki, 06 AP S Byits
adegptable selt besoWwate or Bikduadonthr tReredf, Bichist Mdthekdps di‘ga‘s Ig'lﬁé/dicament.

of the conposition as a whole is not elimnated by

t he pddisienaldy,dhis swsmtion iedirdoteshtertbe uthet ampmumdof dérmula I, or a
pl‘t(agxl_négel’u%v - 5th-Iggcrépglbfeosaftoor%tsgivgteso%vs?errggis(?Iggrl tﬁer%gg l%grs the manufacture
of a medicament; especially for the manufacture of a medicament for the treatment of a
medical condition which is alleviated by treatment with a muscarinic receptor antagonist,

such as overactive bladder.
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groups) and therefore, the conpounds of fornmula |I can
exist in various salt forns. AIl such salt forns are
wonel4desde Wi t hi n the scope of this invention. ACTMS2003/034444

included within the 15 scope of_this invention are
phar naceut | PETALLIR DRSERIPTHOY PETHE INENSHONnds

of . i.tjionall [. ...

O o BLE gl ROV Sl RGP anf AL oo

ali el EE EdrBip oIS F forimil 4 & of pisRRiabelsically-hesdpuible $al@oR solvates or
i ncluded wthin the scope of this invention. For

steseatromers themef RThese domphovgdhmay gontainsond, ortrhene chirehcenters and,
onmpounds, .may exist in the ridin-.20 4-one_for The
WG EVR 2 ehiF CRIGHOR DRSS B HESePh AhIE SRYroLARAS Grecisd t racemic
ik SRR sk&edikéﬁ&%ﬂ%ﬁéfﬁ%@dmﬁ RfardtRIhG¥bP Giastereomers); and
representative exanpl €’ e name
stérepNonér{eadri¢id thixtared afych-iborhers, unless otherwise indicated. When a

di phenyl met hyl ) pyrrolidin-1-yl)hept-1-yl]-N-(ethyl)am
pagcylar Steregisprren ésshoym, #-gill baundersigad by these shilled in the art that

o5 Ao TR B A i B L5
#ich AN RRAELindRatkdL SRR thét?th %@ﬁ%@&i‘xﬁ&&iﬁon asa

igh
PCT/ US2003/ 034444 California) as
whole(iSpotleljriingtediyl the breséncertflsoxly pthet fomess. y| et hyl ) pi p

el ke kv b s s i
B0 B A PSSR 35ELH5Foa LLEH s

SUOArsal YSrmas e Ghduddd Withih theeIpeioPithis TRBAon. Also, included within the
representative values are intended to further define

seope lof dp ivestiom areqphoodacenticallyamgeptablersolvatastod tlkecbmpaunds of
FEXC e&ﬁthﬁr Tsrrbo iments or limt the scope of this

QUpRY QTFAC S RFeQL.r egard, the representation that a

parti I or ' ' : ' .

o L P20 O 12 U, G P huomer
fanis sif itheueomysounide of fdrmild hate fidladedmitkinghs pevpie foif ¢idb invention. For
i ndicated. .ln the compounds of this invention, R is o
exanple Bhey Rt isdwdemesnaad dappy, shqngush commaundsypay exist ia the pyridin-

1 are as defined herein. In one preferred
St i

nt, R is - (CH)a+c-, i.e., where b is 0, and
a anthé nafmenédatudeiiiodas dogsethe tdnpaiils bEEhiP eBHSEH illustrated
enbodinment, R is - (CH)a O (CH2),-, i.e., where b

by thetfollawihgrepresentativitexample sThienime d- e F (% (S)-1-carbamoyl-1,1-
diphenylmethyl)pyrrolidin-1-yl)hept-1-yl}-N-(ethyl)amino} -1-(4-methoxypyrid-3-
ylmethyl)piperidine designates a compound of the formula:

H,C<
0]
jeas
O VNN ' i
N NL N

CH,

This compound can also be named using AutoNom (MDL, San Leandro

-10-
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Preferred R1 groups include - (CH)7-1 - (CH2)8-, -
(CH2)9-, - (CH2)2- O (CH2)4-, - (CH2)2- O (CH2)5-
wOCHR)021800 (CH2)6-, - (CH2)3- O (CH2)3- - (CPRYAS2003/034444

ColghiR) axollas (s - BRI 1y ey byridin Aoty piperidin-4-
{]gﬂ?ﬂoghgptyl)ﬁﬁlfgﬁcﬁn-ﬁyl}(ﬁﬂa phen@Aekizdide, ( CH2) 6- 0-

fticularly preferred groups i ncl ude
-(CH2)7-1 -(CH2)8-, -(CH2)9-, - (CH2)3- 0- (CH2)3- and
- (CH2) - ( )4-. An especially preferred R group
i I(esent bogHz , each - CH2- group is optionally
subst t nt.s ect ed
The ok tbfiGihlepdibnf alt Pbed HERERASH S Friide fpreselitive
exdigples And BRbOBIKENLs FGrBLS Xépecl@ P YRS iehtiORt TRER!Eresentative

substituted with 1 to 3 fludoro substituents.
Vﬂi@m asantended o fughersddfingentlsaspacts add efdbodimentsmaidatrt not intended

1q PP beR SO a8 TrTikipe sp%e'ﬁ%ﬁélg{%@n' In s rogard, the
|
TRt &gt o A1 o gt B 1P RS Bt aap im any way

tesenadudet oihﬁdval\mdsfbr Tubgitdentd fomahisURedrtionmldss spemﬁcally indicated.
Particularly preferred R2 groups in this enbodi nent

are metheygompaungs of ﬁnqomw}tlon R txa gwopb of the foomyla and
—Kélgk}glp@)b—a@?;ég SJ#%M : eg ed de%r ou‘g E@rglrne I%tone preferred

elagaaluﬁ%@qsvleaf&é#)ajcn ?@%ﬁ@r& BRE f&id&ﬁn@?’ﬁfédd rq%ﬁhg%ﬁ%em In

is - RS, wheréfif RS 1's as de ined herein
amtb@mra&ntd eRboliment, R1 BHICRB), - O&(Q‘Hg)‘ ef ﬁebJ whae lb€ig 1 eghd @ and ¢
froryg{é roup consisting of: (a)

?remand more preferably, - CH2- (C3

opt i STy B, B iR R s Pl At

- QUM+ ®H€®H§4 a'(@'lz)z CHICHRASTIOH,), 'O-E(CHJ%E”ZWJHg -0-(CH,);-,
wherei n the phenyl group is opt tional Iy suBstit
Ciﬂz

~(fHp; 10t (Cléz)su Meﬁl"s{cfh)jepef@ﬁm*@ S get, edCHfz)aﬁo (CH,);-,

*&%@?f%-@{@f’éé@i{ﬁaqzrﬂaﬁift'{#ﬁats‘ A of

% ?d )y,cyano, fluoro, chloro, -Q(Cl4 al kyI)
T8(¢4 al kyt5 and R&O)Z(CM al kyl): where each 10

al kyPal@mlmymeibn’ed ahdups sndbsde + (T, WJC(GIE)&O &€Hy),-,

ro.s i tut s (c - (naphth erein
né&h@ Qlﬂz ea CH~ or/gl}! wﬁlltmefege@apgroup is
é%g ygtionally substltuted wth 1 to 3 substituents
Iﬁzendently selected fromR ; preferably, 1 or 2
substi RYenéls- CpI,efoes @bﬂsbpﬁoﬁﬂ@%bﬁﬁtﬁfé@wﬁl?'l o D &bt Ats selected
the group consisting of Cl4 al kyl, cyano, fluoro,
frem the group copistingdfapkthyl, ethsl @1di{lubioy Whereinithe methyl and ethyl

groups are optionally substituted with 1 to 3 fluoro substituents. Representative

substituents include fluoro, methyl, fluoromethyl, difluoromethyl, friﬂuoromethyl, 2,2.2-
trifluoroethyl and the like. |

In a preferred embodiment, R? is C, , alkyl; more preferably, R? is C,; alkyl;
wherein the alkyl group is optionally substituted with 1 to 3 fluoro substituents.
Particularly preferred R* groups in this embodiment are methyl, ethyl, n-propyl, isopropyl,
n-butyl and isobutyl. Especially preferred R* groups are ethyl, n-propyl and isopropyl.

~11-
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15 - S(0O2(C14 al kyl); where each al kyl group is
optionally substituted with 1 to 3 fluoro
weubsimisesents; (d) - CH2- (bi phenyl ), V\,herei NPEALIS2003/034444

phen¥mr|ng of the bi phenyl h([ .e., a.1,2.-, 1, 3- .
or 1lmangtherameferrgd smbpdmen&d%r iséd yFsquenetruReﬁ aﬁnd@ﬁned herein.

R, A0S L RSRDTIHREA Ny S E od consisin

ofsubstltuent) 20 sel ected fromthe group consisting of
C14 al kyl, cyano, fluoro, chloro, - Q(Cl14 al kyl),

-S(C® al kﬂﬂz—é((@gis exslaaliy()cand nmrka@f¢raWyeF€PEa(iﬁs @icloalkyl);
roup S gﬁ@g{ﬂgl@l}% 1sS &%gﬂaglggﬁgmvﬁcﬁyé \W%}elft to 31ﬂ{11|»§>°su stituents;

"o B et e s O Pt

sutRdanendentl 1 38§ibgﬁﬁleﬂts findepeiticntly 28lebled i@ R* Ypreferably,2 or 2

substituents referabl 1 substituent) selected from
suhsau@ntsdprafcnab $u’1>gt1®ﬁnir):$ale@tb4i filom theegmoyp ¢dnsisting of C, 4 alkyl,

csghey Biésp bRy 1O Con Bk < gD Bt Ea Copelikshamhge cach
a&y@g{»g 8& ahg 1}33&191@(1 wlmq}@ 3 ﬁa@at%ﬁhﬁfm and (f)

erein the

phenyd) ri HQCIQ{— (hipshtiBA); Mlﬁl’ﬁﬁylhe Mp(hth}'l igfoup(i.eQadk oy 2-naphthyl
substituted wth 1 to 3 substituents independent Ily e
g@éllpmmmnﬂ% mhszrétut?dwb A4p3ysubstitgents independentls selected from R

HEDE! T B2 stoitin (ttabnifsi ﬁt?&b&gi“eﬁpifr%ﬁ U

e Bgzogo(%‘%zfﬁw S S 8 o Py el and

- 8(Qy(C gratia); iveheopeachradityl grauphis Dptlumaslly swbstitutedtwiti81 to 3 fluoro
fluoro substitutents. Particularly preferred R2
SUISHEKENn t hi s enbodi ment i ncl ude cycl opeopyl net hyl |

cycl @ut yl_| ZI@]il h lpﬁgxgdz} X@e?éiﬁ :35&14}5%?9”1% gf‘@m %WB& group (i.e., a

4-cy oben enz

125 1.3 ue I}M}ﬁ@ﬁ}'@ﬁﬂ})’ﬂ is oﬂﬁdmefllytb@bﬁtit’ﬁteﬁﬁﬁﬂb e IﬂcZ 9 lsubstituents
4- tthﬂEthOX benzyl, 4 nethanesul fonyl benzyl

inglependently; pg,lpq;;gd; frym RY peferaplyb d rozy2 substituents (preferably 1 substituent)

SRR S s b RTER oo, hloro, -O(C,. ally),
- 8(&; sty ﬁmedsw(@} an@ % whlefé S4eh aﬁ@pg}&b lpbﬁtﬁ&{aﬂ@qubsututed

enbodi ment , R6, wherern X iIs
w%lmrkﬂmmtshbstﬁuwntss In this enbodi nent, R2 (|.

cons{Sh 1 ng G- (BAJosD: Ty byfou 60 10,808 4 gy
g@l@( 490%5?%1% BIbSéﬁ%%ﬁiv?fh 1 t§ 3%%3{1[:* td 4_1%1 g{:{dyébgly s@88ed from R%
prefi@hkiyn] bhe sabstithenty @udfetablyoPsittifileht) selebetlifiom & group
consisting of C,, alkyl, cyano, fluoro, chloro, - O(C,, alkyl), - S(C,_, alkyl) and
-S(0),(C, 4 alkyl); where each alkyl group is optionally substituted with 1 to 3 fluoro
substitutents; and
® - CH,C(O)-(phenyl), i.e., phenacyl, wherein the phenyl ring of the

phenacyl group is optionally substituted with 1 to 3 substituents independentlty selected
from R preferably, 1 or 2 substituents (preferably 1 substituent) selected from the group
consisting of C,, alkyl, cyano, fluoro, chloro, -O(C,, alkyl), -S(C,, alkyl) and

-12-
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with 1 to 3 fluoro substituents; 15 (c) - (CH2) X-
S(Cl1.4 alkyl), - (CH2)X- S(O(C14 al kyl), or - (CH2)X-

wee@MAMBRd al kyl); nore preferably, -(CH2)X SPCLUS2003/034444

e L ——

%Jm @l kyl), - (CH)X- S(O(CL_2 alkyl), or - (CH2)X
a2 aI kyI) wherein the al kyl group is

opt i d?wﬂ1¢1ﬂaﬁylpﬁfertedtlézcgrmup§‘unlthis@rrﬂ)cfdima[tcinclude cyclopropylmethyl,
substituents; 20 (d) ) X (phenyl),
Cpsﬁleh’é%whybm@r@pwpﬁ l(rmfbyi bml,ﬂscs@pobml Hymethylbenzyl, 4-

BRSO oy ROt S RRER Gl +

Iﬁanﬁfe@m%ﬁﬂb hstwﬂﬂﬁ%%énz%l eﬁ{&glﬁehﬁﬂ %,Pfdl;@a% O}h& pyﬁd-z.-

consi st ng of ) cyano, oro

yahkthly), napthﬁt-@mndﬂlw B)cyan@bhen%ﬂ)) a(dGl4-edyloriellioxypheracyl.
each _ al kyl group.is_ opti aII substltutegvvlthlto

3 1 JBYst dpheriprefered smbod pn@mlyxlsz 3or4;
pe {?%W BP% %ﬂn%rfluer' n@m f)ée %8@4)3/ ?St L eaalﬁy gelected from

tl@( onpeﬁﬁglnglof,l or 2 substltuents (preferably 1
su stltuentz sel ected fromthe group consisting of

Cl- 4 (@) kyl5(@HAn®Hf | uoro, chloro, - QCl4 al kyI ), -
S( Cl. | k S Cl-4 al .k
i By ot d@ngﬁf‘n@%@ﬁ;ﬁm@{ﬁa&%ﬁr@%@r RRERS OS] icyD; and st

nfxmé]fé %ﬁﬁ&?ﬁét:ggm AV @Sg % Ihe&&ﬁ@@%&ﬂ%}gg& W a%ltolglal'ly substituted

vatholp) 3 flsonpdubstiakhiy; substituted with 1 to 3
substituents i ndependent ly selected from Rk

pr ef dEhbl y(Cﬁﬂ,r SEC s Ayl 1(EALA @é@&ﬂw alkyl), ar -(CH,),~S(0)«(Cy

<S03 i BB fﬁg‘aﬁ%g/%?“ﬁ DR g taaliop or
4
glb%? ) ang S(O 2( Cl- 1!‘2%@})&1‘9\%%; e((gglsﬁlgélcﬁfll : Eoup
‘I(§Ik;b%1t' tS@)ﬂCk yalkylb.sari-t(CHYL - \‘E{@h(ﬂl Ztaﬂa)a)l fvillhﬂ:ml) nvmthe alkyl gtrﬁup is
s ndo , ‘wherein the
OPﬁ 3 bqsué?tg@'&d(mﬁél (“%ﬂ?og‘lﬁu “N%ﬁ yl ygr oup) 5 is

L

sabHohted wetht Btc(i)ﬁlﬂfsﬁﬁﬁhis)dndemn@@ﬁlyt s&%@te)i fBth @& p@fdraslg 1 or 2
t he grou consi sting of Cl4 al kyl, cyano, fluoro,
S@bﬁﬂ&m’fs r@e@blml a!hsgment)selset@d nalth@grpum@nswtmg of C,, alkyl,

A Pl O R 5. i

BYPsidublys S?ﬁtﬁlall%guﬁé?ﬁut%@ bﬁﬂﬁﬁMﬂMsubE’t‘iﬁfeﬁfsr ed R2

roups i nc hydr oxyet hyl , 2- met hoxyet hyl

2-( mée)hyl t-P(Cdjz}g(t—(@i-ph@yb)t Whm;em thelphenyl group is optlonally substituted
t hyl th t trifl th
5 héﬁ qhﬁlpl‘gzegts?mg?ﬂ@pﬁeqdyﬁefegf . om lf{qr Ic))r%fera%(ly, 1 or X substituents

(&ef‘e‘rﬁq? h-sdbdt tﬁ&{tm’électg&f from the group consisting of C,, alkyl, cyano, fluoro,
chloro, ~O(C,, alkyl), ~-S(C,, alkyl) and - S(0),(C,, alkyl); where each alkyl group is
optionally substituted with 1 to 3 fluoro substitutents;

® -(CH,),~ (naphthyl), wherein the naphthyl group (i.e., a 1- or i—naphthyl
group) is optionally substituted with 1 to 3 substituents independently selected from R¥;

preferably, 1 or 2 substituents (preferably 1 substituent) selected from the group

-13~
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hydr oxypropyl , 3-net hoxypropyl, 3-ethoxypropyl,
3- phenyl propyl and 3-phenoxypropyl. In a preferred

wenhaddmont, R2 is Cl4 al kyI - CH2- (C3_5 al kyCY/us2003/034444

CQ%HZS&LH%%[@ 580 St s, - 1S (Con BB PR
“SEOPCEMABAPEERATT KR RIS BRELN i i v

s@b“saunem@rlmdstl ng of hydrogen, Cl1_1 alkyl,
cycl opropyl net hyl and 2- hydroxyethyl mhereln each
aI kyl(g)gr ouCith),~ Gindelpbi Wh@newthg dndalyt groepl (iva. ta2-lort3eingolyl group)

(é]éi uﬁs{l@f mtﬁ)h o gtréﬁ%tﬁ&ré 3%4%8?{??“’5528&93 ifrom 124

p%rh@l@r?i by 2%&9&&1&&‘@ @?eféfa'b iL ﬁ&tlgi]lenbl s‘éfércﬁ—:d%om the group

substitutents. Stil nore era eac

cmrrmmgmf €ny, bﬂqcby&m lfkapto, @hldroﬁaﬂ)(@/M ablciiy t—'S(GtﬁﬂkW) afid
4 flugro substitutents. Still nore preferab
-§4bh (Gl sty sachallst ecminr i pppelBr s e dgridab o 3 fluoro
mhﬁu Tg hydr ogen, nethyl, ethyl, n-propyl, 25
orcpyl dlfluoronethyl trlfluoronethyl

2 2, ot thid LiMBodfichY, |pref3rr§d R’ Qdﬁ@& AR 2hydimxyethy1 2-
1,1,3,-trifl uoroprop-2-y

mﬁﬂfpxwmzh %(mhﬂ@@ﬁ@ 226thbxy@h3éf b{}&h%tlfmz}aﬂlly&,ﬁ (2,2,2-
BfesrerionarGi et AdPRh by -tdkthe d IG5
g0, S5O SRR FRRALRN: S A il Bcnorsropy.

fI uohoapwfsﬁmd erabsdimelvh RE ISPC?_I gk -CH, ﬂcijssalkiﬂl&&éﬁ —(Cys

fluoro and chl oro; mhereln t

CW@J@DS%@@%{T@HWS@&‘bﬂﬂzu@éﬂlwlkﬂ)l to 3 fluoro

subs tute r ef.er abl R4.is C. 1.
al kywI %abpl’si}o 1SetByL 2 ﬂﬁ%l?yé 15@1"%}'} C%(p}gopyhne%hyl or 2-
hyurgf(ﬁr@ﬁl y, R4 is methyl, - OR3, fluoro or chloro. In

a preferred enbodinent, R4 is -14 WD 2004/ 041806
PCT/ BBFeaBly)sthARe’ is mctaaandemﬂytsblecuedn‘nmﬂmgroﬁp cdmsestmg of

YOS She RS CuClomspaimeinl angreh ks bheres cagh ol group s
Iélcﬂﬁgyéul:)s}hgfeg 5/&;11?’1’ ﬁ)eS f(‘)hrlgr&/sru})%ﬁuéﬁtﬁg Mo(fg g}e%ngbﬂfg Fa\llt\:(h R is

hﬁﬁp@érﬁéx@&lﬁquj whéereh éachfalkyd bfoupsip 8ptionil tsthtltutczd with 1 to 4
invention, W X Y and Z are defined as follows: (a)

flygrossukstititents. Still mrogegprefarably,¢agh R% 1@Hde1(em)iew;{ @1 _Ckylroptionally

R4
st Sightn 10 oot oS fifensd. Shlymipp pectesablr cushiR etaethy
is Qﬁa%%gﬁ?yl S Clrflgd Fﬁggétu gﬁn%lrg%élgdfe éwoggﬁalll’rre t’s,-p%(0 W L
isopropyl, Hiflusramethyl, sriffudiomettyl, 2,2 2-triflaoroethyd, I,3-difluoroprop-2-yl,

1,1,3 -trifluoroprop-2-yl, and 1,1,3,3-tetrafluoroprop-2-yl.

Preferably, R* is selected from the group consisting of C, , alkyl, —OR? and halo;
wherein R’ is as defined herein including its preferred embodiments and wherein the alkyl
group is optionally substituted with 1 to 5 fluoro substituents. More preferably, R*is C,,
alkyl, -OR?, fluoro and chloro; wherein the alkyl group is optionally substitutedkwith 1to
3 fluoro substitutents. Still more preferably, R* is C,, alkyl, —OR?, fluoro or chloro. Still -

more preferably, R* is methyl, ~OR?, fluoro or chloro. Ina preferred embodiment, R* is
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containing W X, Y and Z is a pyridazine, pyrimdine
or pyrazine ring or the correspondi ng N oxides.
wénefimaeoby, when W X, Y and Z are not CH or €RajusStdeemp34444
_851@ N. 15 Preferably, when X, Y and Z are not N or N
, they are CH 1In the conpounds of fornmula I, the -
CH2- 19 i gdniidudd § 6EthiPink BftidH, BAE bEtWieof W, I 9988 24N or N-0. In
and the pyridine ring containing W X Y and Z, Is
agpefeued pimpodinisnt.iongtaad onlyi ore df By X2V subZtis NuerN-sO, i.e., the ring

cSRaAS R o PR ie s payitiia i osidrying bsgeaai embodiments
o [ i f
DR ROt B RREh L 37 At S 2B PR e

fl uo®), neYiyN; Xfis GOL;GMstCR] and Zlisf¢Mor onet hyl ,
trifluoroneth 2-trifluoroethyl and the |ike.

l, 2,2
When (B esdhis éﬂﬁﬂ%ﬁﬁﬁ N isCHp iand Eris B1H;
I ndepgndeny,L I ed. framthe gr . nsi-sting of
SIAC) ky%‘%/?ﬁgqr?ﬁeﬂq%ﬁgfaﬁk?%@%%eéﬁi n each al kyl
groupgy s ' l(yR4- .t | 0 fluoro
subs? C|1)|t ue%zgé. @Ilil/?rrg%r’ thﬁgr%%g)’l f;/'%s%é%}é‘%ﬁd%}salﬁao is C_2
al kyle) 25 MBis €Hydrio N; B5istQH ehdZliy CpL. ef erred Ra and Rb

groups include nethyl, ethyl, n-propyl, isopropyl,
di f | E%P@ﬁ’émﬁr?edt qmgqc{a@p@ﬁﬁewf, 15)’21}’53‘ and Ziare Dogrdét Qyi.¢., the ring
s X\, - et hoxy.. di fl uoronmet hoxy, and .
AR, PR L e SR g BB RO heponcin
MNpsxélflg, abl y i ndependently sel ected fromthe group

consisting of C1 2 alkyl and fluoro; wherein each
al ky Preferably, when Bt,i6 iadnd/Z sretsit iGHibeGRM théy ai@N.1 to 3

fluor,o substitutepts. en t R or Rd substjtuents

are E’Fef%féﬁ ok WlFFéV{)’cg?ch% ARt N o5 N O, dheyeare Cdt-ent

carb i I r efQrr OUPRS . 1.

et e Bfbouh! of flnla RTRELT BbuR affthelile MebiBRigine
nigroger bioatr and the pyMOInRQad dvhiBias PCTY, US2Q02/ Q&ﬂﬂi@ﬁal& sujrostituted

Preferably, each Re is independently hydrogen or

withidyor 2 substituspisselegist fione thergrmap pensistingpdmarsiyl) sthyl and fluoro,

0 alkyl. Still.nore preferably,. each Re

B PRSIty nd S0 Bps s optisBlty sEbRLSEF Bt ot uere
subefueden RepRisbithti A elidtifithts i@ NabloY flevhyl BRI PoiREthyl,

groups are joined together with the nltrogen atomtg
dn%mmwetbylt tidluonorethyl, A2 driflworbethyd 435l the hikeer ocycl i ¢

rin tional |y copntaining one additional heteroatom

el oBER BTGt Rl ﬁ% | d’é_ bt indeipengentlyegledted frem the group
cqﬁ;?%?iﬁ% F’ggﬁhﬁ%ﬁf_’ 9]9}5&{7 'cf,ﬂoglg %rék?i (Z)Ha;,cﬁjv#eq'g%péércﬁ giklyij'grr(])hp s optionally
substifoteal with 4ty B fhiodo substieusaisp Mbiepréfeydbly et RABAYR® is C,., alkyl

each R_is independently phenyl; wherein each phenyl
orffussp Particylorlyprefomed R a@dﬁ B gioups intlwdet hethyt, eti®l, n-propyl,

isgﬁijg%'l', aﬂﬁl%}o%étﬁ)ql?&%?go%&tnle%yﬁ %l,ff}trelﬂugr%gt@yf fluoro, chloro, methoﬁy,

ethoxy, difluoromethoxy and trifluoromethoxy.

When present, each R° or R? is preferably independently selected from the group
consisting of C, , alkyl and fluoro; wherein each alkyl group is optionally substituted with
1 to 3 fluoro substitutents. When two R or RY substituents are present, they c;m be on the
same or different carbon atoms. Particularly preferred R° and R¢ groups include methyl,

ethyl, difluoromethyl, trifluromethyl and fluoro.
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Preferably, each R is independently selected fromthe
group consisting of phenyl, - OH and -Q(Cl.2 al kyl);
Wm,hemamsoeach al kyl gr oup is optionally substi PaT®E82003/034444
fl bstitu ; and each phenyl
gr oupﬂr X er% ﬂf@ﬁg?{ E‘?‘}dﬁﬁtalégy 891 Qr ¢ ajkyl. More preferably, each

B ey I
S e MRy, %%%ﬂ B Che USR8 Ei0rg BRI st ydrogen
Hartlarlairlﬁ prelfetrreﬁjk‘egrpupé @ichidk hydivgen, an&hyfmf @hgbl y, n
r.2; nore preferably, nis 0 or 1; and still
rmr e f}ﬁ@mé%ﬁ%yawoﬂhll ZEOUps am@ﬂ@dé@gqthermﬂsﬂm mfmge\nrmm to which

def i ned
A T
Heiogtbr @%ﬁaﬁ Rom@Hitrddid, SxRRAIok kAP fPakh@tﬂQrW ﬁl%kérgédr}feterocyclic

ring (i.e., the carbon atombearr

I]ngsandadmmrrrcﬂhcﬂn-drﬁhpnwhmmhy] pgiefami 1o ehefphblif-4sand
the § eochem stry. In another preferred

H’t -y his stereocenter has the (R)
Ry o
aptloﬁallﬁdbﬁﬁtﬁawdwﬁhgft@ gpsugrmaagpﬁw@g&cehﬁ eaergre& Rt RE,

formula | wherein R is - or -
( CH2)Ryeferatiy,iegchriy twndemndthIextadsﬁdm the gmuﬁldbnslstilfg of phenyl,

D BBl b 3
fRI0?S SHYsBHHETE H'E%@ﬁ F'gyug Is optionally substituted with 1 to 3

phar maceut i cal | y- acc or's

ssbsirtemtsmﬂependl:ﬁtly\&lé’ﬂ&ﬂﬁﬁﬂﬂlﬁ'% PCT/ US2003/ 034444

t her Anot her preferred group of conpounds are

c onpg)dﬁ@?b&f m & Gl or 2; mgve pesferally, rsis O.qrdsand still more preferably, m
ISéCI—IZ)s- or - (CH2)9-; R3is ethyl; Wis CH Xis N, Y

IS CH Zis CH both Re are hydrogen in, n, qand r

are @referdbdy, ks is ®nd oR2; hx%r@ﬁref@i"ﬁﬁl? &8isPEet rhnﬂ@ﬁhlfg(i)rg Yreferably, n

its 5 preferred embodi nent's; or
iphar maceuti cal | y-acceptabl e salt or solvate or

ster gereof Anot her preferred group of
conpg)g?@?%gfﬂgé npounds of formula | wherein R is
oL Wty G2 Sl L0 80 bERBNA g i o

paaf?réfdnerﬁz‘ﬁjﬂlg?% Shfféitgr,eoﬁeﬂté‘r at theeRfodton of & piefolidRf ring (i.e., the
carbon atom bearing the 1-carbamoyl-1,1-diphenylmethyl group) preferable has the S
stereochemistry. In another preferred embodiment, this stereocenter has the (R)
stereochemistry.

Preferably, q is 0.

Preferably, r is 0.

Preferably, x is 2 or 3.

Preferably, y is 2 or 3.

A preferred group of compounds are compounds of formula I wherein R! is
=(CHy);~, -(CH,)s~ or -(CH,),~; R® is methyl; W is CH; X is N; Y is CH; Z'is CH; both
R* are hydrogen; m, n, ¢ and r are 0; p is 1; and R? is as defined herein including its

preferred embodiments; or a pharmaceutically-acceptable salt or solvate or stereoisomer
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10 preferred enbodi nents; or a
phar maceutical |l y-acceptable salt or solvate or
wetenmaismener thereof. Still another preferredBCyUSY3/034444
uRkegionpounds are conpounds of fornula | wherein R2 is
isopropyl; R3is nmethyl; Wis CH Xis N Yis CH Z
i s CAnobiet praferred grolp df og@poundsrare tom Fmﬁﬁﬁ of f&¥nfulf1 wherein R! is

' ; d is as _defined herein including its
-t e Al it St B ot W is b X is N, Y is CHL: Z s CEE both

bI I
R RSB e REF R CPaS 1 SR o o TEH oEmductatine s
iy s gl Y G4 BRI o plable SRR BN sl SdsBoisomer
ﬂﬁymﬁbgen in, n, gandr are O; pis 1, and R is as
herei.n including its preferred enbodlnents or

0
geplhgﬂlﬂﬁ’%mqf%r&? STOHR OB FREBPUICS 41Q CQIRDPEIS o6 faromde | wherein R is

t ehe of
R LB RO STy B RN s o
both R arehydrdgenaz, n(y bd rehe0;9) 8 1Rand R2is iRiefled gerei(n fhding its
Z are as defined in Table I'; and each Re is ydr oge
prgfreed smhodiments;car adlhﬁlelna@@ecaliy -deeptable, saltrordolvate or stereoisomer
maceuti cal | y-acceptable salt or solvate or 30
F@?em soner thereof. -17 WD 2004/ 041806

PCT/ §52 Q%Q%éfeﬁed@mfof co\ﬁ{&%ulnds %o&poﬁn@of fofmb T wherein

R R2 R3 I SO
RY i4-isopr oty Ryis |mstylyW [BXEH}/K is N Y {(s@&8) 34s 0H; Q)%?Raare hydrogen

i sopropyl (4- nethoxy rid yl ) met hyl -
My 1t pryarf§ pPéby,l nlétaﬁ d&@%ﬁ?hemelmmlywlmg litg Ipreferred

embodiments; or a pharmaceutically-acceptable salt or stereoisomer thereof,

Yet another preferred group of compounds are compounds of formula I wherein
R? is isopropyl; R is ethyl; W is CH; X is N; Y is CH; Z is CH; both R° are hydrogen; m,
n,q and r are 0; p is 1; and R' is as defined herein including its preferred embodiments; or
a pharmaceutically-acceptable salt or stereoisomer thereof. |

Another preferred group of compounds are compounds of formula IX:

@)
N(Re),
\ R2 ~
| WX,
N— R™—N N—CH; Y
W =
R3—O0O
IX
wherein R', R%, R, W, X, Y and Z are as defined in Table I, and each R® is hydrogen unless

indicated otherwise in Table I, or a pharmaceutically-acceptable salt or solvate or

stereoisomer thereof.
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10 4 - (CH2)7- ethyl (2-methoxypyrid-3-yl)methyl 5
-(CH2) 7- ethyl (3-nethoxypyrid-2-yl)nmethyl 6 -
wOCGhR)Jod180et hyl (4- met hoxypyrid-3-yl)nethyl 7 PCTOS2003034444
0- (CH2)3- ethyl (4-nethoxypyrid-3-yl)nmethyl 8
-(CH2) $- ethyl (4-nethoxypyrid-3-yl)nethyl 15 9 -
(CH2) 9- ethyl (4-nmethoxypyri qrﬁ] )met hyl 10 -
0X

CH2) 2- 0- (CH2)4- ethyl (4-nme

ypyri d- 3-yl) et hyl

et hy

11 - (CH2)2- 0- (CH2)
(4- et hoxypyrid-3-yl)ethyl 12 - (

(CH2) 4- et hyl

et hyl

(4- met hoxypyri d- 3-yl) met hyl

/
3- 0- (CH2)5 (4- met hoxypyri d- 3-yl ) net Z

4- 0- R(CI—I2) 3-
4- XYpyr i yl. - (CHZ)Y 4- .U-
4S e?ﬁéﬁz 2- mat oxy py¥IPEe > t(Hymethogypyrid-3-yl)methyl

5-(?%-42_( @j@% gyl esfﬁﬂﬂmt l110xyp r(|49mesthg)|<}2pynd[]3y Iyl)methyl

(4 ng

n4prp

or - GRORYOL IO IS Diomdiy (ST e Hia 5 hmethy!

vl ot hoxypyl | 4”3 et EXI Gapeth kT 3-yhmethyl

nspr o

py| @ecngt,hox,ypyrl d- 3- é/ch}lrfet hyl %ngﬁéhJ\)Wpyii%ggfnethyl

' a AW, |

V\BZO

)‘-i- LIL} prupjyl AN lll.,LluI\)llu_y lu

04/ 04(@HY,PCT/ U2003/ Otfid4 W Kv(4 Tﬁ}ma(xyﬁqd-szyl)methyl

n VAW o HTa AWl aY LD

(Zt’me

R3—0—25— (CrZ) 2= o \\,II._)\J mpropPyT

tE@H;bpy(r)r (CByyt )|met hyleth@d6- - ( CriZddnetloxyptid)Bymethyl

n-prpo

(

pyT (4- et noxXypyri d- 3=y )y methyt 2T (CH2)y 30~

So) 3- n=frlpyt (4-re thoxwﬁlYll d-3-y )(mmwypgﬁd-s-yl)methyl

( )

3- 0- ) 4- n-|propy
¢ hox RO 3. y1 et hylethylag - ( Cépathaxypyisedy ghmethyl

”%(fp

O G| o ot 0V | (FaidSpaHid3-yDmethy]

-(CH,),-O-(CH,);- ethyl (4-methoxypyrid-3-yl)methyl
12 | -(CH,),~O-(CH,)¢- " ethyl (4-methoxypyrid-3-yl)methyl
13 | -(CH,);-0O-(CH,),- ethyl (4-methoxypyrid-3-yl)methyl
14 | -(CH,);-0O~(CH,);- ethyl (4-methoxypyrid-3-yl)methyl
15 | -(CH,),~O-(CH,),- ethyl (4-methoxypyrid-3-yl)methyl
16 | -(CH,),~O-(CH,),- ethyl (4-methoxypyrid-3-yl)methyl
17 | -(CH,),-O~(CH,),- ethyl (4-methoxypyrid-3-yl)methyl
18 | -(CH,)s-O-(CH,),- ethyl (4-methoxypyrid-3-yl)methyl
19 | -(CH,)s-O-(CH,),- ethyl (4-methoxyiayrid—3 -yDmethyl
20 | -(CH,)s~O-(CH,),- ethyl (4-methoxypyrid-3-yl)methyl
21 ~(CHy),~ n-propyl (4-methoxypyrid-3-yl)methyl
22 -(CH,)s~ n-propyl (4-rnethoxypyrid-3-y1)n{ethyl
23 -(CH,)s~ n-propyl (4-methoxypyrid-3-yl)methyl
24 | —-(CH,),-0O-(CH,),- n-propyl (4-methoxypyrid-3-yl)methyl

-18-




31 - (CH2)4- 0- (CH2)3- n-propyl
(4-met hoxypyrid-3-yl)methyl 32 - (CH2)4- 0- (CH2)4-

wo-2040p1406 ( 4- met hoxypyri d-3-yl ) met hyl 33 PCT/US2003/034444
(f‘LI')\ = n / r‘Ll')\ ') A—PF spy! /4_ nnni- h_t:\vu_syr| d 3 y! ) nr‘et h‘\,l!
10 34 - (CH2)5 0- (fH2) 3- n-propyl W—X
(4- fret hoxypyrid-3-yl )nethyl 35 -(CI-I2)6-O.—(CH2)2/ N
n-ptopyl (4-nethoxypyrid-3-yl)nethyl[ 36 g /Y
sopropyl (4-n-propokypyrid-3 yl)nmethhyl 37 - ( 774
ropyl (4-isoproppxypyrid-3- yl)nethyl 38 - gq ) 7-
ropyl (ficycl opr )pyl metﬁz)xypyrl q- 3- yI ) 15
s} 1 @)HZ)2 (cHﬂgL:IZ /- ﬁﬂ@@@nyl (4 (@ﬂkﬁb&ﬁﬁ?d—?,%d)'ﬁlethyl
‘yI)ICL IDU'JI U[J
, 4- {(O}gbzh@a(@{zbﬁ 8-yl )ﬁmblbyu 43 (4-fetidkypyrid-3-yl)methyl
T SOWT yt—(2=ftuoro=f=methoxypyrd=5—yHnethyt 4o~
@aH2) KCHZ%(&@d@,HZ)fZ chl ongrdpylet hoXy fymiethoypyrid-3-y)methyl
AN, T WO 20047 041806 PCIT/ USA003/ 0344424 W X=
> ﬂ(néh‘z% OACH- R R2nmeomyl 44 - (G—@)eﬂmxvsméwmethyl
- 1] 4- me ypyrid-3 yl)nethylf 45 -(CHZ
5 i(2§om r@ﬁﬁx yr i dEFIPY et hyl (4-mth0e<@m©3-yl)methyl
I,500r O y)yr|d3 met hyll
E3S »«@ e b | Qo e: o) Csingion b ghmethyl
133017 %5 r@tﬁ]? Py i dn-%)réﬁ!u)lm?t hy (4-methoxypyrid-3-yl)methyl
32 | -(CH,),~O-(CH,),~ n-propyl (4-methoxypyrid-3-yl)methyl
33 | —-(CH,);-0-(CH,),- n-propyl (4-methoxypyrid-3-yl)methyl
10 34 | -(CH,)s;-O-(CH,),- n-propyl (4-methoxypyrid-3-yl)methyl
35 | ~(CH,),~O-(CH,),- ~ n-propyl (4-methoxypyrid-3-yl)methyl
36 -(CH,),- isopropyl (4-n-propoxypyrid-3-
‘ ~ yDmethyl
37 -(CH,),- © isopropyl (4-isopropoxypyrid-3-
yDmethyl
38 -(CH,),~- isopropyl (4-cyclopropylmethoxypyrid-
3-yDmethyl
15 39 ~(CH,),~ isopropyl {4-(2-hydroxyethoxy)pyrid-3-
: yl}methyl
40 -(CH,),- isopropyl (4-isobutoxypyrid-3-
yDmethyl
41 -(CHy),~ isopropyl . (2,4-dimethoxypyrid-3-
yDmethyl
42 -(CH,),~ isopropyl | (2-fluoro-4-methoxypyrid-3-
yDmethyl
43 -(CH,),~ isopropyl (2-chloro-4-methoxypyrid-3-
yDmethyl
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oo

(44H9) 3- 0- ) 4-

(4- et hoxy(pyrl d- 3-yl

NGOHAr opyl (ﬁmet hoxypyrl d 3y| ) met hy

i $oprop
et hyféb mgBl (¢

-(CH2) 9- isopropyl (3-nethoxypyrid-2-yl)nmethyl 50
-(CH2) 7- isopropyl (3-nethoxypyrid-4-yl)nmethyl 51
WO QRaEHAUB06i sopr opyl (3-net hoxypyri d-4-yl) met hy PCTAR2003/034444
(CH2) 9~ | sopropyH—-3-—rethoxypyrid-d-ylyppet hyl 10 53 -
(CHY) 7- isopropyl (2 met hoxypyri d- 3-lyl ) net hyl 54 -
(CHY) 8- isopropyl (24nmethoxypyrid-3-lyl) nethyl —X
- (CHR2) 9- isopropyl (2-methoxypyrid-3-yl)methgH
CH4) 2- 0- (CH2)4- i $opropyl
A= et hoxypyri d- 3-yl Ymethyl 57 - (QH2)2- O-
| 15 58 R3—(-@-|2) 2-

2-metharl 4-meth>oyr1d-3-

isotronvl (4- msthoxwvrid 3-yl)nmethyl 61 - Y L 0-

S SRRy, (i PR 3 ) BRI pyRd Ty Dmethyl
fﬁi‘?iﬂ%ﬁ% & et ey | K oSy S ety
(4314) 3 A A g}\}ﬁ@{l{l (4231 Q@pp{w{w d- 3- Y (3-BRbORy pyr8®.2-yT)methy]
(48 thox—)’@Hg)gP’ 3-yl ynet hhébpro@?l - (G methoxypynd—Z-yl)methyl

cyctiopropyrmetiyt

-4 ) 8- efCHLOpT opy! fret hyisopp@pybt hox

\% ucLHUAypyllu 3

yl )IICLIIyI

y@ﬁme@ho%wyr)dvetsﬂ)thethyl

8 - (CH2y 9= Tyctopropyt methy! _

(A et hoxs@ﬂd)ﬂ 3-yl ) et higbpropghd WO z(ﬁ}mwmpmd- -yl)methyl
PCI/NTUSZ2005/ 004444 WY X~ -CHY EX.
ed - (cH2yEHs~ (CcH2) 4- csﬁ@pr@pyb pyI ne(%methoxypynd- -yl)methyl
(4 et hoxy Ld- 3-yl mat h, 70, - 2- 0-
c‘&cl 0pr opy Ayl (41me %SZWW }d-3. %’Wﬁ;&‘lﬂb‘nﬁh}’l
( )2- 0- 2) 6- cycl op Qpyvl net hyl
(5?-_5131“ hm(ylcélr H-3-yl Y net hf 81)6 gP gleﬂt?xypwgl)methyl

cliopr o hyl 4-msth d3-
e liopr opydameb hyl  ( 138 ff o @ H}%MME/pS‘?nZ §-yl)methyl
(55~ et hoxy@H Hd- 3- yl met Migbpropdl - C*@-ﬁret&xyﬁﬁlr@); 31)methyl
bybl U'Jl U'Jyl IIULIIyI "|‘ IIULIIU/\yPyI ru \J yl}llbl.llyl
(36H4)-4(CH),),~(@HR)ER),~cy c| opisopipbyet hyl| (4-methoxypyrid-3-yl)methyl
(Z=Tettox pyll a=—3=yt ettty
57 | -(CH,),-0O-(CH,),~- isopropyl (4-methoxypyrid-3-yl)methyl
58 | -(CH,),-O-(CH,),- isopropyl (4-methoxypyrid-3-yl)methyl
59 | -(CH,);-0-(CH,),- isopropyl (4-methoxypyrid-3-yl)methyl
60 | -(CH,),-O-(CH,),- isopropyl (4-methoxypyrid-3-yl)methyl |
61 | -(CH,),-O-(CH,),~ isopropyl (4-methoxypyrid-3-yl)methyl
62 | -(CH,),-O-(CH,),~- isopropyl (4-methoxypyrid-3-yl)methyl
63 | ~(CH,);-0-(CH,),- isopropyl (4-methoxypyrid-3-yl)methyl
64 | -(CH,);-O-(CH,);- isopropyl (4-methoxypyrid-3-yl)methyl
65 | —(CH,)s—O-(CH,),- isopropyl (4-methoxypyrid-3-yl)methyl
66 -(CH,);- cyclopropylmethyl | (4-methoxypyrid-3 -yi)methyl
67 -(CH,)s~ cyclopropylmethyl | (4-methoxypyrid-3-yl)methyl
68 ~-(CH,),~ cyclopropylmethyl | (4-methoxypyrid-3-yl)methyl
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76 -
(4- met hoxypyri d- 3-yl ) net hyl

(CH2) 4- O-

77 -

(CH2) 3- cycl opropyl net hyl
(CH2) 4- O-

(CHR) 4-

\VoymMﬂpumpyhnethyl (4- met hoxypyri d- 3-yl ) met hyl PCO/URB003/034444
2NLE N (CLI2\.2D sl o ol nt byl
= 7 \>4 A "= — \.ay\.al U'JI U'J rrrTeocrryt
(Z- ret hoxypyri d-3-yl ) met hyl 79 - ( CHR2) 5- 0- ( CH2) 3 N
cycl opropyl net hyl (4} met hoxypyrid-34yl) net hyl -\
(CHPR)6- 0- (CH2)2- cycl opropyl met hyl i— /Y
4- et hoxypyrid-3-yl)nmethyl 81 - (¢H2)7- =54
*hydroxyet hyl (4-mef hoxypyrid-3-yl Ymethyl 82 -
NEHR) 8- 2- hgdr oxyet hyl (4- .3 hoxypyni d- 3-yl ﬁ”ret le 15
# |9 Ilyl
69- By TPKY PY-(CHS,Y| ) @Bélbptopyfidethyl( (*@)Iﬁeth@xyﬁﬁdzf) 4tmethyl
L'll_fUI Ul\yCLII I ’-I' e IIU}\yIJyI I_U Q I)IlCL]IyI
70 CH2)(ZH)), ¢ O-|2{§351—2)5 hy:g#clopmhyd:thyl (4-methoxypyr1d- -yl)methyl
—ZA-rethoxypyrd=3-yH)methyt— 86— ¢H2)2=—"0~
21hyd(CXht W(CHg)met lepslppsopytnghyl ) r(ét-mytlhoxﬁfynd 3-y1)methy1
Py 3-_U- i‘la)s nydroxya Ayl
7a- m(ﬁ:&g@pbn(@ g1} seehpropybnelbyL. | (@rmsthoxypyridebamethyl
h

O Pt 5l

 eyelbbiapstmgiist

”&t.rﬁztﬁmx%?yﬁd- 3-yDmethyl

gﬁ

RIS

TS0y eyt

tlﬁs ox@%ﬁz % “yDmethyl

?SH

) 410y @)

_né&& ﬁ%@hﬁ%ﬁy(

¢y RethgynyEdssymethyl

° t&951)5?w”m s &hyl )| "@UR¥ho%Ppy#Ri-3-yDmethyl
) @blb , fopyirﬁéthyp méﬁéiiﬂﬁéidé -yDmethyl

Z:yhlvﬂrmmthyll

(4—methoxypyr1d— -yl)methyl

V(G Teb By CEome) 1ippoEyimghyt )| ndumgthoxgTidJ-yDinethy!
O raierl by | Ep%’a?q?{%y Vo | egniherrmma-3 g Dogsthy!
ﬂ:%f) "R al ¢ PR o | AR ROy 3-yDmethy
fg) 1UE lhnyLL ~(CH; Sh;a “ \(/ SC'Z) Z?.' Iﬁzcﬁrg%&ﬂw (4-methoxypyrid-3-yl)methyl
83 ~(CH,),- 2-hydroxyethyl (4-methoxypyrid-3-yl)methyl |
84 | -(CHy,-O-(CH,)),- 2-hydroxyethyl (4-methoxypyrid-3-yl)methyl
85 | -(CH,),-O~(CH,)s~ 2-hydroxyethyl (4-methoxypyrid-3-yl)methyl
86 | -(CH,),-O-(CH,)s~ 2-hydroxyethyl (4-methoxypyrid-3-yl)methyl
87 | -(CH,);-0~(CH,),~ 2-hydroxyethyl (4-methoxypyrid-3-yl)methyl
88 | -(CH,);-O-(CHy),~ 2-hydroxyethyl (4-methoxypyrid-3-yl)methyl
89 | -(CH,),;-0O-(CH,)s~ 2-hydroxyethyl (4-methox§pyrid-3 -yl)methyl
90 | -(CH,),-0-(CH,),~ 2-hydroxyethyl (4-methoxypyrid-3-yl)methyl
91 | -(CH,),-O-(CH,);- 2-hydroxyethyl ' (4-methoxypyrid-3-yDmethyl
92 | -(CH,),-O-(CHy),~ 2-hydroxyethyl (4-methoxypyrid-3-yl)methyl
93 | -(CH,)s-O-(CH,),- 2-hydroxyethyl (4-methoxypyrid-3-yl)methyl
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yl)methyl 101 - (CH2)7- isopropyl
(4-met hoxy-2-trifluoro- nmethoxypyrid-3 -yl)nmethyl 102
Wo 2003k2)8be | sopropyl (2-difl uoronethoxy-4- PCT/US2003/034444

- thyl 10 103 - (CHR)7- i sopropyl

(2- ﬁleat hox-4-trifluorg nethoxyypyrid-B -yl)nmethyl 104

- (QH2) 7- isopropyl (4-difluoronethop . W—X\\

met Hoxypyrid-3 -yl )mgthyl 105 - (CH2) 7- i SopcH 7 Y

4-di (trifluoromethoxy)- pyrid-3-yl}nethyl 0 -_Z/
%—E‘ ) 7- isopropyl {2,|4-di(difluoronefhoxy)

MldSyI}@thyl 1(7- (C§2)7 i sopr opyl R3—O

=ﬁ=€ g T T S S TP SRR pt-lasaronee b d 1] ) h\Jl| 15

r1J9y118 - ((FHB)-0- (CI9pI-onY by 2-@1%&%({9 y1 40 o HAGBIAESY D methyl
LI u J yl l IILL II T == v

Sh g«zcgg%,;}g%gwl I@Hfa)yd(yethgﬁ @ %%fd)&ﬂgé@ggl)memyl

190 |- ( CH2) (CH,)sopr op) (4rsbﬁﬁob9b<ypyrl d- ?(4mzz)ﬂmmwpynd-3-

-N(W2 = -N CH3 111 - (CH2) 7- ISO[LO
/I(r'\?of hnvun\(lllr_ll)r‘l - \I| net l(’1\l| )-N( RP)? Ap?(/_Cl—B)%l)q}i%lyl

=9(7cm2) 7- 4(@3}%57apyl (4- met ﬁeﬁgy{i d- 3 Yo byridS W ethyr!

N(H Et 1 (CH2) T- isopro
(4-ethoxypyrid-3-yljnethyl -N(Re)2 = piperidin
5 98 -(CH,),~ isopropyl (4-ethoxypyrid-3-yl)methyl
99 -(CHy),~ isopropyl (4-trifluoromethoxypyrid-3-
yDmethyl
100 -(CH,),~ isopropyl (4-difluoromethoxypyrid-3-
ylDmethyl
101 -(CHy),- isopropyl (4-methoxy-2-trifluoro-
methoxypyrid-3-yl)methyl
102 —-(CHy),~ isopropyl (2-difluoromethoxy-4-
methoxypyrid-3-yl)methyl
10 103 -(CHy),- isopropyl (2-methox-4-trifluoro-
methoxyypyrid-3-yl)methyl
104 -(CH,),~ isopropyl (4-difluoromethoxy-2-
methoxypyrid-3-yl)methyl
105 - —(CHy,~ isopropyl {2,4-di(trifluoromethoxy)-
pyrid-3-yl}methyl
106 -(CHy),- isopropyl {2,4-di(difluoromethoxy)-
pyrid-3-yl}methyl
107 -(CHy),- isopropyl (2-ethoxy-4-trifluoro-
methoxypyrid-3-yl)methyl
15 108 -(CH,),~ isopropyl (2-ethoxy-4-difluoromethoxy-
pyrid-3-yl)methyl
109 -(CH,),~- isopropyl (2,4-diethoxypyrid-3-
yDmethyl
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1-yl 5 114 -(CH2)7- isopropyl
(4- met hoxypyrid-3-yl)nmethyl -N(Re)2 = norpho |in-4-yl
szﬁtwo@ﬁeﬁ)? i sopropyl [4-(2- fI uor oet hoxy) pyr PAT/@52003/034444

" ad Q7 +
YI/ICLHYI |n uunpu HG T an

(4-hydroxypyrid-3-yl Jnmethyl group ngy exi st partwal)&
or flully as the taut¢ner, i.e.,
(py i d-4-one-3-yl)nmethyl. 10 Defi nitfi ons Wm(hH /Y
%e ri bing the conpotlinds, conpositigns, net hods ayc7

?‘Oqesses of this invention, the fqll owi ng Ler have
foI | o pg neani ng unl RSS ot her

w se i nditcated.
W

my@Ir ocar qug )oup vvhl ch nigp ﬂ@ﬁyl i negr (Pmetioxypinedi3-yl)methyl
al kyll groups typically

Unl ds ? qﬁ i ned, suc
cont 51}18% 2 V\Nfg) k 1OJarb0n atons Represeptative

yl grm@l ncl ude) ] exanp gﬁ;‘x% )
2“? ,._1S0 )ropyw B&utyl Aﬁme bﬂd3yl)methyl
isotu‘t‘v( )ier (@ﬂsﬁal n- pentyl , n- hexxl n- hepJI
-odtyl, n- n- glecyl. andt e lik e ter
'T}afkyl ene ( rs tola di ¥aPORYL sat dr g‘&@&“ﬁ?‘@? n‘iﬁ@é}{nethyl
gr oup —N{R&)@—nﬁy(H}Ee i near or branched. Unless

orgrwi se def neu sych—ai KYI chne grqups TypT cat I

¢bhtlain 2A€HPom 1 to 10 isapiopml at ons(4-m@ﬁroe<§em@8ryl)methyl
al kyfl e ro rild[}pj lide, by way of ¢gxanple, nethylene,

et h)J NYRg lﬁ% ( et hyl ene"), propane-|, 2-diyl,

progane- 1. 13 iyl blitane-1,4- -23 WO 2004/ 041806

/lUS2003 444 diyl, pentane-1,5-djyl .and th
E% . The 4‘%? "al kenyl " Jl%g?rgpgle to g E%ﬁ’ng{t}ﬁxgmru?—}yl)methyl
unsctuﬂ\HB&dmdmar on group which| may be linear or
brarched qﬁjd4_\9lp| ch has at |east one,| and typically 1,

2 o onr hhin nlm_lJr\|4n hnnnln llhl eSS —of ‘A Ao
=—0F 5 a8 R—eaf-pbeh 0 St w56

geil nig , S(la%n)#l kenyl % r olgppropybi cal |l yl']4i(QKﬂlifUrBetﬁoi}f)pﬁmd-3—
t t t at
'nplcur{ carpon atons. epresenta i ve eny 1%1}8,&11913

e—by vway of example ethenyl
i sopfope N\h compbwﬁd 7, ahy (4-hydrbﬁy@yarde31yl)m@l tgi’tmli mieexist
The term "al k ) refers to a nonoval ent unsat urat ed
phlgt@llm@aﬁﬂlyras @ tqm«rrehe-, ryyidong-dedimethylor anched and
whi ch has at |east one, and typically 1, 2 or 3,
carbon- carbon triple bonds. Unl ess ot herw se defi ned,
Dedafticakkyny! groups typically contain from10 2 to 10
carbon atons. Representative al kynyl groups incl ude,
by vvé?y}hem‘ dessiabipp ¢he canpoumyls, compusbiopaythethodband progesges of this

nd the |ik
mventlon, thél tno)ﬂovgng terms have t%e following meanings, unless otherwise indicated.

The term “alkyl” refers to a monovalent saturated hydrocarbon group which may
be linear or branched. Unless otherwise defined, such alkyl groups typically contain from
1 to 10 carbon atoms. Representative alkyl groups include, by way of example, methyl,
ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, zert-butyl, n-pentyl, n-hexyl, »-
heptyl, n-octyl, n-nonyl, n-decyl and the like.

The term “alkylene” refers to a divalent saturated hydrocarbon group which may
be linear or branched. Unless otherwise defined, such alkylene groups typicaLlly contain
from 1 to 10 carbon atoms. Representative alkylene groups include, by way of example,

methylene, ethane-1,2-diyl (“ethylene”), propane-1,2-diyl, propane-1,3-diyl, butane-1,4-
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The term"aryl" refers to a nonoval ent aromatic
hydr ocarbon having a single ring (i.e., phenyl) or

woéusmd4rdongs (i.e., naphthal ene). Unl ess ot her RCSAIS2003/034444

defi ned, ch aryl roups typically contain from6 to

dj; ’E%F%hﬁg1d?>§laé‘¥16h%ﬁl<@epresent ative aryl groups 15 -

i ncl , « -3 | n apht hal ene- .
|yt e AR S ATE o o Rt By 83600 group which

iayyted Jreak it Brafietiedrhdivwhigh FRN W édsE Bhe, 288 WiRtAN 1 ]
carbocyclic hydrocarbon group. Unless ﬁlﬁéer% §e2 or 3, carbon

cabonsetbledgnds.cYolesndthgtwise dereds syshcdkdny] grompaiypidallgmontain
i ve cycl oal kyl

ﬁs t 19 c%r bon at : Repr.ese tatf

Pha iR 10 GePaRatons, Rerressntatiys aeRy EUROBE oI B vy of xampe,
I i ke, 20

YO R ony EAORATE L b LR i e M U e fice.

i odo.Thehernt Ealkynyietefereas ¥ monovhlenurtsatRats® 119&]1@&@13511 group which
se

arqQmati c group having a single ring or two fu

mayRsd At AReicdiang Which h@ga:t ilengt ente, hnd éipicatly 1, 2 or 3, carbon-
BT SR Oty Sl T ETE b G Ay conti o
2defl0RaMbonattihs. REIBEQRINE aﬂﬁ@%%gg%ﬁ?in% deybyz 8)32 ?Y Bxample,

from5 to 10 total ring ato esentat |

ethyny; oargpynyl, oxipe-1-yoyly rehexkdrydyandfthekrap! e,
nonoval ent spegies of pyrrole, imdazole, thiazole,

oxaz diP& ey il reigrsdigraghanoyalens armeaticdyidsocerizon having a single ring
i . . . . | - - ’ H
s REE) B SR, SR SomeBYSEMRE ped, ah oc
ghapz oipidatiplkengin fbeIgid (ﬂéﬁ*_@ér?rin? SRA] l@eﬁ:ﬁ’és%nfative 1 groups

.qui noli ne, isoquinoline, quinazoline, quinoxaline dn

inchude, by way ofiexanaplephepyl and wiphthieneHirply naplhalenadsyl, and the like.
bl e car ni.trogen ring atom 30 The term

av ai gﬁ b On 0 E” g)c Qi )
het &P6 SR \Aelogikyl' refers Ky mopevalprirsatusated) cgrbocyclic hydrocarbon
gIBRPO VRIS bRk _%lteﬁ?ed), rsucwm%ﬁ:%?%fég%-ﬁ%bgg %Jm‘é I)ﬁﬁ)é% 310 10

ggoup having a single’ring or 2
carhoh atooist Represgntativé beclodliyg gadugsdasiude S exahPIB, cycl 1
gaémial ly 1 to 3 heteroat or%? ljseI ect edllg’f‘?dc?lm - 24 V\bcyc OPIOPY’,
c 4%%6’6 s ycpboylgad daliker t r ogen, oxygen or

sul f I » wise defined, such heterocyclic

gr ou*gfsle %e)&/{%l ?:‘léﬁ %ﬁg%tﬁtlefoﬁg’f %ogbrtogl%ar} : 49 ring

car bohe fr@MhetcRRRyIC s6REAb I MBoRRafif Sdnhdtlc H6RYRSving a single ring

i nclude, by way of exanple, nonoval ent speci'es 3?
orgyorfgsadatings, andreodtainihg ii the ringyat deast ornti Igeroatoipétypicilel to 3

4- di oxane rphal i ne, thionorpholine, piperazine

hetergoop Bl Bileited HoRrBtppRh oxaqh farBiiineUplsshplorvise defined, such
hetdrbash h% ' |t en. rin

RroRSRERNps bRy Bay B el RS MR Morly) KOG
hetaoarybgoups iicludegby ool axample im6htvalent Sp&¥ids of pyrrole, imidazole,

Di

thiazole, oxazole, furan, thiophene, triazole, pyrazole, isoxazole, isothiazole, pyridine,
pyrazine, pyridazine, pyrimidine, triazine, indole, benzofuran, benzothiophene,
benzimidazole, benzthiazole, quinoline, isoquinoline, quinazoline, quinoxaline and the
like, where the point of attachment is at any available carbon or nitrogen ring atom.
The term “heterocyclyl” or “heterocyclic” refers to a monovalent saturated or
unsaturated (non-aromatic) group having a single ring or multiple condensed rings and

containing in the ring at least one heteroatom (typically 1 to 3 heteroatoms) selected from
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10 CH3 O Rel ated pyridyl groups are naned in a simlar
manner. The term "pyridine N-oxide" refers to a
weRoi4dusee conpound in which the nitrogen at onPof/uSk®3/034444

i di ne ha n i.di z ..e, . N O.or N Q. 15 .
KOl vt e PR T Lifpiscetingiepach Beracyglic aroups typically
confa fb {oRdl trfifo! ABsh t KGR LA, :

o e o AR on AU, OBl safe Maferdbydilefoups include,
byrayanfiesample nbnovalentdpetier ofipyroaliding imidhzbidink] pRazolidine,
The. term"urinary urge' refers to a strong and ‘sudden
PRI, { ¢-gTena FotBelingethiomerehelinanpiperazine, 3-pyrroline and the like,
. ' -aceentable .salt” refers. to a.salt

R PR o AR SR AT nhalfid sarb L i BiogeT s alom.

pat i aMhie terd C(A-@sthax FEYAERSE-y{ hethyl” féibdsSo ARYOEPof the formula:
acceptable mammlian saféty .for a given dosage

regime). Such salts can be derpved from

phar maceutical | y-acceptabl e i3n ic or organic bases

and from pharmaceuti cal-lyeH ptaW g inorganic or

organic acids. Salts derivetl fxom

phar maceuti cal | y-acceptabl e ipgrganic bases include

amoni um cal ci um coppeCHFeDric, ferrous, lithium

magnesi um 25 mangani c, rranSganous, pot assi um sodi um

zinc and the like. Particularly preferred are

RUPROBHEY) B AR na 5 Bl a5t ol | y- accept abl o
or garhe t&asqSyridied Nkige! rEﬁré’ﬂ‘obagé)}rfﬂ?ﬁé’ %orgﬁ]&ﬁﬂqﬁ rv%@gfpﬁmg nitrogen

tertiary amnes, Including substitute nes,
atgm olcthe ppridine dias beacaxidizad) iaiNfeOanrdN+0e |i ke, such
as arginine, betaine, caffeine, choline,

NN - dPBEADY | WERPHNE glﬁdéﬁﬁ”rﬁ)é,“oé@’axe&rhw aaprdition characterized
- di et ' 2- di net hvl ] th .
S}éltl aﬁ%%%@@’%ﬁ%@h&é?%ﬁﬁ@ IRE&CE%%WS%%F(HWQPY of urination,

ad/et fightpinp etingicteandihe 4kE1 The tSHCREALY e rdtbsith disiBng and
hydr abam ne, i soprgcﬁél am ne, |ysine, nethylglucam ne,
Sqﬁéﬁ@ﬁéﬁlﬁi@,wﬁﬁv@r@ 8, -25 WD 2004/ 041806

PCT/ US2003/.034444 i peradi ne,. poJyani ne resins, .

pr ociﬁ% germp lP%]aﬂE C,e“ﬁﬁ"ﬂg'b*}c&?ﬁtﬂ'élf’ Sf‘ﬂfiy ¢ [ Aale which is acceptable
folr b AR SYYAtRYM 0 @ patid | ' !

O e B el (O SR el
mamimugiai sefetydfor agitanodosagecrepime), Svehzglnesl HeQldr&ed from

benzoi c, canphggijl fonic, citric, ethanesul fonic,

phagmacautically-aerepiable igarganisior organie bases and)fronvplomingcesically-

i i L C. . 0 m,c.. hydrochloric, .
aoigéﬂé{tﬁﬁ?‘él‘rfﬁrgg}hp gg %)%%mﬁh%‘,c i 55 gag(ﬁ Idsr.:w %mcp?aan%qqug,cally-gcceptable
inorpadizl bases inelutie ARSMHiRR] SalcilHC bSppel AR PARS HHEAR! fagnesium

napht hal ene- 1,5- disul fonic, ’ ’
maRgeRtch Hlaagenans spatasstinh.csediym, vimodridnthe likei Peiticnladlyqiréferred are
anoi c nt ot heni c, phosphoric, succinic, sulfuric
oy, e, eSS HUm Ansogven als. 1940t Keweed from
5 r . ) m c .
p}ﬁa%’?%egﬁ%:agp{ %cc@f)%gft%hcl{rgﬂ?gﬁgsﬁg Frﬁec:’h%&‘e salty dF ngn%ry, s¢condary and tertiary
amines, including substituted amines, cyclic amines, naturally-occuring amines and the

like, such as arginine, betaine, caffeine, choline, N,N’ -dibenzylethylenediamine,
diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine, L
ethylenediamine, N-ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine,

histidine, hydrabamine, isopropylamine, lysine, methylglucamine, morpholine, piperazine,

~-25—



10

15

20

25

30

10 phosphoric, sulfuric and tartaric acids. The term
"salt thereof' refers to a conpound fornmed when the

woyadnagesoeof an acid is replaced by a cation, PEURIS2@S/034444

a netal catiogn or, an organic cation_and the i ke.
pWP@fd@}eaBPb’amluFF‘ere?ﬂﬁ:tPrP%alae Wﬁﬁﬂ%é@?br@ameyﬁ@dDémmbl e

onR el SO nd iRl Y s e B SllsaBrged from

phatmiabéiicaHi-a6ceptabl@adlad in%ﬁfde acétﬁ: AbRrbie! génzéﬂés‘(lﬁf)ﬁ‘ic benzow
refers to a conplex or aggregate “fornmed one or nore

carpplasulfesicositric, sthiapesu]fonice edisylin fipmaric) @ﬁtlélo,rgmtaud ghlcoromc,
t hereof, and one

TR b Sl e
nfal'i@' Iﬁéﬁderlg %Xﬂaﬁééu'lf? ﬁ%kicdﬁ?#gﬁlg%%%sﬁ{fgﬁ)ig S’rtla‘rilorl%hai‘eney 1,5-

1 xed r ratio o
dizelforie aniphthalene-256dieiosicl hiebtisie, nibyc Wl@{paﬁémhﬁothemc
wat er, met hanol, ethanol, isopropanol, acétic aéid

phgsghenie speqiaic, wWifiic; tetatiol vtatvenesulfiettioxinafhic mal thatike.

dr at { t
e T .
pledshB6ric, st RA taMAFB o8] Ni stered to a patient in

need of treatnent. ihe term"treating" or "treatnent"

as u$bdteuer ‘ak theréef’ sefers tb heompdand fened Whapthe®Hrogdi of an acid
}gl sease or, medical condition (such as overactive
isgp at)Y 3 fRtionpachasia mefakontion of anorganisredtion and the like.

Pi(e?é}{llglg Ctﬂle @%llt §/ dg]? euﬁ%‘aﬁ% 30%5%2)!‘0 ! aniw is not required for

satts iod iﬂtemibdﬁdt@ %ﬁ@@tﬁdsl Wisich hreShot mt&&d&afm& %&hﬁs&ra’cmn to a patient.
treat ment of apatlent (b) aneliorating t I sea

or nhe teamn “solvaie irefers fo, aec:ompdex m a@regaye firmed byiong or more

ndition in a

on of the diseas
mi NS bt £ 30fShc. S Bt e ] TRl o6ag sigpchigalriccepuble sl
th@f%Bfl 'agﬂ glﬁg gg gie?)r% frﬁ)lrlr%méc%g)f g(r:sgn gﬁf Is%dncﬂ?soi‘g‘?es a?g é&)tlcaﬂ Icrystallme

so(hd;s hamngwsabstanglauyeﬁmyumlanmofofkbmteimﬁiesiﬁ@en@r RBB@b&Gdtive
ond| tionin a patl ent. -26 WD 2004/041806

Q’IWBWMQ exﬁﬁﬁ’l%éﬁfﬂ‘ H@Q\Rnﬁb e@hadmb 'isopedpensl, acetic acid

b db
“?n“fa? PR P RBL Rl o ThOE ot o8 st B on
reacy hé)tﬁnns‘ufdﬂalﬂa%u@ally”éﬁécﬁ{)@ Hﬂnbhﬁt”%‘f%?é foldtd t Is%féicient to

reacti on. K exanp e, repr esentative
effpeblipaimentng. @megmimhmred tdoa patiend irtinéegidsf tgaaﬁuelﬁ

bor osDfeERt er%}?ga?%p‘gﬁam?eﬁg e Dol P @ﬁw&fwﬁm or treatment
oﬁ%&a%oﬁﬁ@&l@%y 0 Giftiohl %t%hxoa)éﬁv Bﬁdd xﬂ&gbgﬁe&p’c S0Ch as a

term"protecte er| va VES er eo

matemial/ Giiticalaly 4 hemapeca torapanic® mmﬁwmhwlﬁabso ne or
nore functional groups of the conpound are protected
fror®  preventingthe disease or medical condition from occurring, i.e.,

prophylactic treatment of a patient;

(b) ameljorating the disease or medical condition, i.e., eliminating or causing
regression of the disease or medical condition in a patient;

(c)  suppressing the disease or medical condition, i.e., slowing or a;resting the
development of the disease or medical condition in a patient; or

(d) alleviating the symptoms of the disease or medical condition in a patient.
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undesired reactions wth a protecting or bl ocking
group. Functional groups which may be 10 protected
wonaei4de’os by way of exarrpl e, carboxylic acid grPOUS2003/034444

amn rou hydr ox roups, thio oups car bonyl
gr ou?@" ?lﬁ%" g@é"‘préﬁ@Te%tQ &@P?W%B’%{“Q by grhighyzan be

dfs Iace }é%ﬂzﬁln@tgdg?ﬁ ngﬁ‘f) élgﬁg % gﬁ%&gﬁ{ xgﬁctlon suchasa

nﬂﬂb@}ﬂuﬂd& m&mtmrrb@dmhe By(waLbf @sniple, treﬁ‘dé@?t@tﬁ%ﬂb@"ﬂé groups
and_am des; for hydroxyl groups, ethers and esters,;
incdiderghilero, brosampand iodp ﬁfﬁ‘ﬂ?@f silfgnit eskir geeunss sichfasmesylate, tosylate,

car r.ou ace and ketal s; and. the

bR Prlie® 2R the Bl 67 Ao bt th o Ririe tidyFoagetoxy and
tiikd he art and are-described, for exanple, in T. W

Geene and G M Wits, Protecting Goups in Oganic

Synt ésitarm Tivotedtedderivatives\théreyt” rb&\r\s 6 derivhei9€ of thedpecified
references cited therein. The term"am no-protecting

compowd inaviieh opg oanwreﬁ@etlpwé gﬁqum@ é‘%ﬁ @qmcémﬁlare p@@ected from

VSRR L L OB g BB g
pastecté®@inchidel bediay of eiﬁﬁﬁl? bébfrﬁ&%ﬁ@ raBRINtbupS&ino Eloupy, hydroxyl

(Tr), benzyl oxycar bonyl
gﬁ}dplS,ubIcrl |gy¢umi ¢eobgryd ghopy Ian@ ﬂmidge Rapresghtative protecting groups for

N R T TN
oSS lg&&hg?gh% DARSEL Xclh: iépt-ﬁﬁ{b{z%ﬁon& ra1“1d?a§’111des for hydroxyl

preven esired reac I ons carpoxy dgro

ghaips sabdt ahd estespfdrabipt prioaps ctmloemlers@ﬁﬁunﬁ)emel; ﬂﬁearﬂmyl groups,
are not limted to, esters, such as nethyl, ethyl

agatals apdikgtals; pedhthel hke( Biieh p;ptg@mgcgrgme Me@l;lpy@)wn to those skilled in

g%ﬁ‘@%‘*’ e”tyd'ﬁ”e‘ By bRl o Rtkiapt (B WGy precring

n%szs?’@hﬁ@ Ed¥$en? Wﬁféyoﬂg\pﬁork 1999, and references cited
/ US2003 444" “General Synthetic Procedures

ﬂﬁm@ntltuted 4 am no- |- (pyridyl net hyl) pi peridi ne and
rel at.ed conpounds of .this ipvention can be prepared

f r omIE4ERT \ATPArRIaisPUng 1OV FrcTtee @ Profpetinggrayp pyitable for

I e L L e T e
ghsips vslide) butlas @bt ligted o tz‘Mbﬁtﬂi@Hﬁfaobﬂ(BﬂC)t ftﬁ§le(Tr)

skilled in the art will recognize that al .
bengytanysatbesyldCbay ﬁeﬂweeylmeﬂ@xme@bemﬁl (Fmoe)a formnyl ceimetiaylsilyl

| bed herein or by
(ﬁ@%ﬁé %ﬁ’r‘l‘gﬂa %Mﬂiylﬁggg gﬁe‘aﬁ%" ‘'starting materials
KNOWTHE Qerhl b X i :
appr eci a% ed t haot%&l- Ijgtraegtﬂtly%{d%g %%I;S tlp))tra eﬂre lr:t(lelgé %‘% g ggléable for
prevaniing wdesired eactiorsat hicarboky gpmmpatRepeasentative Sarbrmy-protectmg
[ eactants, .10 sol vents, pressures,

rati os @{eﬂg )
ZEUps nclusden byt g5 geblimrited tuiestern §u0é1aa$ ragthyl, Byl g@&butyl 'benzyl
(B'ﬁbl, ﬁ:ciﬁethoxybenzyl (PMB), 9-fluroenylmethyl (Fm), trimethylsilyl (TMS), tert-
butyldimethylsilyl (TBS), diphenylmethyl (benzhydryl, DPM) and the like.
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ot herwi se stated. The optinmum reaction conditions may
vary with the particular reactants or solvent used,
woubto4guetoscondi ti ons can be readily deter m nedPOoy/USnm3/034444
skilled in the art by routine optimzation
eneseldyymihetic Pagepdiresnal |y, as will be apparent to those
skilled i.n.the art. conventi.onal .protectin r oups
oy BB PR el Tap PR B8Ry Blad et e oRiRimds of
thisURG&tRMAan e dd REMUBAETIRallGble $RAGT MBfrials using th
reacti ons.anTthf:i%gi ce of a Sljy&iwtaabl g protectl n“S Sgursgbgp ©
fotlowing gemetdl mdthodsfand procedates. drthopglaa pastichlaa snbotdindit ef the
conditions for protectiqn and deprotection _of such .
Preseit invsaEen may &g ﬁg("éﬁ‘ or describre gypeiSchemes bylpw, those skilled in the

w1 BSh R 0 B i AP DE B LGBl oo propre
ushe thehasTRb®s ddlerRIddieseil 0P b§ leinggaﬂ?& SRS reag8ils bi@ btarting
i ntroduction and renoval, are described in T. W

mdaetalsdnana tGthode skillgd dn therast. elt will glsGrbeuppreciatet dhatwbere typical
%n%he is, Third.Editjon, WI e%/, New Yor kK, 1%}99%' and
orEEplgrred PEACEs (NGNS (ke nreagtion tegmeratyes, dihes, gti0s of reactants,
: ' _
RGBSk 1 SRRSO Rl SuplIPBL Sl

otherwisditaied s Mawopiimuineaétivd cosditibnSehemesy wath thapartichiRr reactants
definitions provided herein unless otherw se

orjsplieahted) butzwch pendiiproee/ terestly detTmisxbogpwsskiller in the art by
Schene. A Q. 5 NH2 NH + L1--(CH)a- (Ob (CH)C OH 2

ropfiRy POUBIZRQE PRIGGINES. o b (Cr) G OH 3 O 15 N2 1O
KTN_A@higibaally, O tvill B6abparBnto tHose s¥{1Bd in the art, conventional protecting

groups may be necessary or desired to prevent certain functional groups from undergoing

undesired reactions. The choice of a suitable protecting group for a particular functional
group as well as suitable conditions for protection and deprotection of such functional
groups are well known in the art. Protecting groups other than those illustrated in the
procedures described herein may be used, if desired. For examiale, numerous protecting
groups, and their introduction and removal, are described in T. W. Greene and G. M.
Wuts, Protecting Groups in Organic Synthesis, Third Edition, Wiley, New York, 1999,
and references cited therein.

In a preferred method of synthesis, the compounds of formula I are prepared as
illustrated in Scheme A (the substituents and variables shown in the following Schemes

have the definitions provided herein unless otherwise indicated).
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20 HNNCHR2 YZ \ ONHR3-02 R WX N-(CH 6 R3--0O
As shown in Schenme A a conpound of fornmula 1 is first
woeeamoaBoed t h al cohol 2, where L' is a suitabPeT/Uus2003/034444
| eaving group, such as brong odp, tosyl, mesyl and
the like, to provide i nter‘mar&%t‘g 3. Typically, this
reaction is.conducted by contacting 1 with at |east 30
one equi V{ 9 ably with about 1.0 to about 1.1
equi val entl ) | 2 in an inert diluent, such

as acet oni nd the |ike. Thi s reaction is
generally cond resence ?ﬁf ss base;
pref erably, nce of ab'f) a5 &R @H)—

equi val ent ., such -29 WO 2004/ 041806

PCT/ US2003/ 034444 as a trial kyl am ne, prefejably
triethylamne. Typically, this reaction is conducted
at a terrperatule rangi ng frjom about 0C to about 80C,

preferably about 40 to 50C, Jfor about 1 to 24 hours,
or until t ' %\ion IS substantially conplete. If
desired, t T'Md2 internediate 3 is readily
purified b pr ocedur es, such as

chr omat ogr aphy, l@:l,l zation and the |ike. The
al cohol s of ¥‘§ THQTeédldonQlie eit her
comerci al | at | abré or can be prepared from
comer ci al | y\a Ailabl e starti ng materials and reagents
using well-kno procedureg. Representative al cohols
of formula 2 incl*ude, by way of exanple,

7-chl oro-1I -heptanol, 8-chl orno-1-octanol,

9-chl oro- | oD, 7-bronoyl 10 heptanol,

8- brono-1-¢ Miono- I - nonanol ,

7-iodo-1-h -iodo-I| -octanol, 9- o

i odo- 1- nonanol , 3- oxaheptan-1-ol,

7- br ono- 4- oxatwept an-| - oN—EHy) ol O5,—o(Cihk: -1-ol,
8- br ono- 3- 0xQ 7 8- br ono- 4- oxaoct an-1 -

8- br ono- 5- A\ , 8-brono-6-oxaoct an-| -oI ,

8- br onp- 3- oxaoct an-1-ol, 9-bromgp-3- oxanonan-1-ol,
9- br ono- 4- oxanongn- | -ol, 9-bronb-5,exgnonan- | ygi-x
9-brono-6 15 oxafonan-1l-ol, ]9 nap- 1-
and the like. The hydroxyl group o
then oxidized to the corresponding aldehyde

provi de te®rred| ate 4. Thip reactimn is R¥plcally
condugq |q2ct| ng WwYth an excess anmount of a
sui t ab OX{ I zi ng” agent. Any oxi di zi nggaigent capabl e
of

| A
N——(CHz)a-—(O)b—(CHz);-N—CN—CHz‘g‘ Y
=7

6 R3—0O

As shown in Scheme A, a compound of formula 1 is first reacted with alcohol 2,
where L' is a suitable leaving group, such as bromo, iodo, tosyl, mesyl and the like, to
provide intermediate 3. Typically, this reaction is conducted by contacting 1 with at least
one equivalent, preferably with about 1.0 to about 1.1 equivalents, of alcohol i in an inert
diluent, such as acetonitrile and the like. This reaction is generally conducted in presence

of excess base; preferably, in the presence of about 2 to about 4 equivalent of a base, such
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oxi di zing a hydroxyl group to an al dehyde may be used
in this reaction including 20 chromum (VI) reagents,
weueld/assodi pyri di ne chrom um (V1) oxide, pyri dParmseo03/034444

chl or ochr onat e, ridiniumdichromate and the |ike;
aéﬁdﬂélmava% @r%fpwémﬂmﬁrm@m depicalipdhisresctionds conducted at a

e Benkon BoRnet R RO 5 St 4RE. rogEiblorabpat 4 /30°C, for about
lttblﬁ HORAES ot aftill the FRABHYE i@ﬁb%ﬁ&%nﬁ@@ﬁs r & er?8| ﬁ% Lesulting

trioxide pyridine 25 conplex an
intermdératp 3ds esadidy pirified by atahﬂhldlprﬁ@,duﬁdspihoh?as chromatography,
triethyl am ne, fl i sopropyl ethyl ami ne and the |ike.
rwt@é‘?%‘mmt@ lii%:ctl on is conducted by contacting 3

ui val.ents of sul fur

¥mr |t (I;XI ealf‘%)()}l r%llsc0 ﬁgﬂ@@%}# 1&%& g%ﬁﬂ%{'?agtk%g@ e1 Brr%}némg{gpa}}ly available
0RBMIbe BRp&RGH N S%ﬁlercﬁﬁllflh@famé;staﬁ' % &ed hd 2§ e{nts using

presence of an excess, preferab equi val e
vesll-lhidveoproogdures. [Bdmesentative alohbls@f tforshula eﬁ?cl;lu&wﬂy vy of
30 djc onet hane. This reaction is generally

eé%‘ﬁai? P@gf oxp-1zhepaneb iaghlpwo- H-eatgnely f -laponanol, Jolgome-1-

8B, B SR B Rl 9,203 20E s et cocino, o

icddosndniricd 7-brdi1%r91c§5aﬁipt@-tl LMok o408k ahSStHh 11 H197-bromo-5-
al dehyde -30 WD 2004/ 041806 PCT/ US2003/ 034444

Oﬁﬁh@mneb-iohtsebmmcs}tmmtwﬂ bl &bmmm-ég)mbaladdmlﬂl 8-bromo-5-
such_as chronato recrystallization
OB Lo SRS g S B FceeDRbr oD droma 3-

P R S I S SR o
o&andnim-(lGMZ 9&)t«61@)¥7-6ﬁ:[ﬁ)1@11—1®‘1|ﬁ@|211e 1. or

OHC--(CH2)a: T- (Oe (CH2) CCH&Q:QIT)Z 15 wherei n each
L', ezbydwxaharoap 9if Lﬂt%ﬂftﬂéiftﬁ dglthenroxidized fo the o«mr@s@oadmg

dﬁé?c!ﬁntg]%rﬁ\tfl of gr @5 & X%g)%rlp g&p ?Frg)glg cteg by contactmg 3
WARCANIReSdstantnP bf & E‘lﬁtﬂé’@kﬁ&ﬁ({g %tnﬁ {\ﬁg Hﬁdﬁ‘zg g%ééft capable of

such as trinmethyl phosphite,
okidkaipg & hpdroayl grous tedrdalldyltelednay bd Wedah thikeaction including

drolysjs of the acetal of formula Vb (i.e., using
% él:lfeagenﬁ@adw dpyddige ehmmemﬂ Iiexmd@ﬁyh@um

chiBth A SriflidiSm 8RS RARMLD. 4 ¢; and Y0 dimethyl sulfoxide
reagents, such oxalyl chloride/DMSO, sulfur trioxide pyridine

complex/DMSO/trialkylamine and the like.

Preferably, this reaction is conducfed using an excess of sulfur trioxide pyridine
complex and dimethyl sulfoxide in the presence of a trialkylamine, such as triethylamine,
diisopropylethylamine and the like. Typically, this reaction is conducted by contacting 3
with about 2.5 to about 3.5 equivalents of sulfur trioxide pyridine complex and an excess,
preferably about 10 equivalents, of dimethyl sulfoxide in the presence of an excess,
preferably about 5 equivalents, of diisopropylethylamine in an inert diluent, such as
dichloromethane. This reaction is generally conducted at a temperature rangilllg from
about -30°C to about 0°C, preferably at about -10 to about -20°C, for about 0.25 to about

2 hours, or until the reaction is substantially complete. Optionally, the resulting aldehyde
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(pyridyl methyl)piperidine internediate 5 to afford a
conpound of formula 6. Typically, this reactionis
woandiwaised by contacting al dehyde 4 with about PAT@SE@®3/034444

t 1.2 . i val .0of 5 in the presence of an
@%3@&9{%4 isc e B e iife Si3da8 DRasONTSR, S50k geiFlipmagagraphy,
l‘éf:rygtaﬁ%a{iéﬁlaﬁd diel ng agent in an inert diluent, such
as “dic

oronet hane. Suitable 25 reduci ng agents

i ncl udéerniivelayal@éhyide lineim@liated, cagMipiéPared by first reacting 1 with a
tri acet oxyborohydri de, sodi um cyanoborohydride and

¢oepqundeof ther fofmblabl y, t he reduci ng agent is sodi um
triacet oxyborohydride. Generally, this reaction is
conducted at a tenperature ranging from about 0OC to
about 30C for about 6 to about 24 hours, or until the

reaction is sub tm.ng}ql | 3y ggj_e@eH Thest, Wi ng
compound of formula [ )aty&G [ p?zﬁ'ﬁ ?ﬁ@ﬁﬁshng 30
standard procedures, such as chromat ography,

recrystallization and the ®ike. |If desired, alcohol 3
can al so be oxidized to the correspondi ng carboxylic
acid using a stiLdmy@Hplizi (@),agef@H ktetCHs—Cit.pni c
acid, permanganate, nitric acid and the -31 WO

2004/ 041806 PCT/ US2003/ 034444 1ike. The resulting
carboxylic acid can then e coupled with 4-am no-1-
(pyridyl methyl)piperidine internediate 5 to form an

am de and the resulki i de edt W th duci ng
agent, such as dméﬂgt%ﬁg;'bn{%{?m K;Eg?cdebﬂ(ﬁé'ﬁﬁord
conpound 6. 5 The conpounds of fornula 1 enployed in
the reactions described herein-are readily prepared

by the pr_ocedur?s illustrated in Schene B. Schene B '
10 C whergin qach k¢, B, a, bznd cgwe a5 dedinenihepsin,No provide awirt@mediate of

t%é_lgorm’}lﬂmlog Vld1 Ogo%olysis of the olefin in Vd (i.e., using O,, followed by
decomposition of the ozonide with a reducing agent, such as trimethyl phosphite,
dimethyl sulfide and the like) then affords aldehyde 4. Alternatively, hydrolysis of the
acetal of formula Vb (i.e., using aqueous acid) also affords aldéhyde 4.

Aldehyde intermediate 4 is then coupled with 4-amino-1-
(pyridylmethyl)piperidine intermediate 5 to afford a compound of formula 6. Typically,
this reaction is conducted by contacting aldehyde 4 with about 1.0 to about 1.2
equivalents of § in the presence of an excess, preferably about 1.2 to about 1.5 equivalent,
of a suitable reducing agent in an inert diluent, such as dichloromethane. Suitable
reducing agents include, by way of illustration, sodium triacetoxyborohydride, sodium
cyanoborohydride and the like. Preferably, the reducing agent is sodium
triacetoxyborohydride. Generally, this reaction is conducted at a temperature ranging from
about 0°C to about 30°C for about 6 to about 24 hours, or until the reaction is
substantially complete. The resulting compound of formula 6 is typically purified using
standard procedures, such as chromatography, recrystallization and the like. L

If desired, alcohol 3 can also be oxidized to the corresponding carboxylic acid

using a strong oxidizing agent, such as chromic acid, permanganate, nitric acid and the
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As illustrated in Schene B, diphenylacetonitrile 7 is

reacted with internediate where L2 is a suitable
woeenioaggogr oup, such as chloro, bronp, iodo, t®eyiUS2003/034444
mes and the -32 WD 2004/041806 PCT/ US2003/ 034444
hﬁkﬁf,&w sesyltmg Gagboxylig aridsap thendes sowgled wih 4-amisn-las

e L —

r@ue¥d et Aecan¢iBE bodiR, Shch ad MBS Nundifd hryaﬁ&é,itg ai;fblgd compound
y

conducted by first formng the anion of coOnpoun
6contacting 7 with excess, preferably about 1.4 to

about_, 1.6 equiyal ents, of a strong base, 5 such as
pot as<eFRT PPJ%‘&J‘?J ]JG!%PH@,-I- ?IHP]QNe‘f Hthe refcigas.descybedhergin are

. t.ure, rangl ng from about
ree BRSO BB pptedhreg TREIAHEGRER, "3 0 hours.
The resulting anion is then reacted in situ with about
0.95 to about 1.05 equivalents of 8 at a tenperature
rangi ng from about 20C to abehemedC for about 10 to
about 48 hours, or wuntil the reaction is
substantially conpl ete. Conpounds of formula 8, where
L2 is a 10 onate ester |eaving group, are readily
prepared f he copmnespondi ng al cohol using
convent i onal_precedCGres and reangts. For exanpl e,
(S)-1-benzyl-3-pyfrolidinol is rea

converted to
(S)-1-benzyl - 3- (pkt ol uenesut f onyl oxy) py PHi ne by
@ 1.1 equi val ent
0,

treatnment with

of p-t ol uenesul f chl oride and about 1.2 equivalents
of 1,4- diazabi Cygeto[ 2. 2. 2]
conpounds of fornula 8 can e prepar by 15 simlar
procedures usimg commercidally avail abte starting
materi als and reagents,/Conpound 9 is then deprotected
usi ng conyentional prdcedures and reagents to afford
For ,&xanple, if P in comme
tir@ group, the benzyl gr|p

ctane (DABCO . O her

benzyl
renoved by
such

meni um format e, and a cat

sour ce, )
such as p on Yarttn. Preferanl y, H N—p1

d aQl U
reaction 'duc =0 using the hydrochl ¢
hydrobrom e &alt of conpound 9 or in the presence of
an acid, such as hydrochloric acid, hydrobrom c acid,
formc acid, sulf@ric acid, phosphoric acid, 2
p-t ol uenesul floni c acid, acetic acid, oxalic acid-and
the like. ThJs hydr ogenol ysis reaction can gl so be

conduct ed usi'ng hydrogen and a catal yst in the

presence of_an acNd. See, for exanple, P@ ent No
6. 005, 1 ssued, Decenber 21, 25 1994 N. NooiNHgt
al. The | e Group of compound 10 i B

hydr ol yzed bloe cqrrespondi ng am de
-qc»Mﬂ)tOgro'deﬁ#mmmww of formul a={. This NH
reaction i pi cal | conducted—b¥y cont g 3 '

aqueous SY{
at a tenpsra¥ure ranging fromabout 70C t0 3
100C, preferably about 90C, for about 12

10 1"

As illustrated in Scheme B, diphenylacetonitrile 7 is reacted with intermediate 8

where L? is a suitable leaving group, such as chloro, bromo, iodo, tosyl, mesyl and the

-32-
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30 to about 36 hours, or until the reaction is
substantially conplete. As shown in Schene B,

waypduouyess of the nitrile group to the am de eamwuak@e/034444

. : f . | of .th t]

HRE R B o oo & o s P Bt oA TP B e
desi gté%l{jet%%%yc% tr ?’?{?%%2% o ggdnpﬁ%}é}d "9 or %ﬁ%ﬁng@&& 2

Typutaldy,this dedotion hecamiucted pyrfitstigrmanitha yhioa ofcothpbimd®7 by
-000H) usi ng, for exanpl ueous sodi um _hydr oxi de

e a
cefactaien] withareess: prefasably @b@utcliz“ to #hout bPeaquinalants, o a strong base,

e resulti rhoxylic .acid..can then oypl.ed taq
sydfas st o BlaRat, s Gifidf. S a8 % Sl BRact
tdhepeatide rangifg FRIMLBsRS 1040 uB 0GEfor uBbAd. 38 AbdtR 9 Whours.

procedures and reagents. The 4-am nopi peri di ne .
Toe msolimgsanddn fsdhenuteactod isaith With tabeutr @9 to sbvuit d @Sagubatknts of 8 at
herein can be prepared by the procedures illustrated

ajtempgrpgppranging drapabent 2(3Cro abeptiyORCHor apeutil Pro ahaut #8 hours, or

) thadod i e tal conffisior Lonfioneids Otk St s o
sifforibfe &3ter RoaviliBpfaus, ard QedBly Prépied Romhe E_@m%zpoﬁding alcohol using

-conpound of fornula 13, whére P2 is an amn
corrventional pgoagdures ad uerdgenrs. Fenewdn)ple; §)4libesitzyl-3-pyrrolidinol is readily

ccr)riev%%t% Itc\>/ 8’)2/1 -ﬁ‘én%&-%Eéﬂoﬂeﬁgsuﬁgnﬁ@%}{rg&ﬁ& if)(}efttr(z:ta]u:?'nent with about
1.1 equivalents of p-toluenesulfonyl chloride and about 1.2 equivalents of 1,4-
diazabicyclo[2.2.2]octane (DABCO). Other compounds of formula 8 can be prepared by
similar procedures using commercially available starting materials and reagents.

Compound 9 is then deprotected using conventional procedures and reagents to
afford compound 1_0 For example, if P' in compound 9 is a benzyl protecting group, the
benzyl group is readily removed by transfer hydrogenolysis using a hydrogen source, such
as ammonium formate, and a catalyst, such as palladium on carbon. Preferably, this
reaction is conducted using the hydrochloride or hydrobromide salt of compound 9 or in
the presence of an acid, such as hydrochloric acid, hydrobromic acid, formic acid, sulfuric
acid, phosphoric acid, p-toluenesulfonic acid, acetic acid, oxalic acid and the like. This
hydrogenolysis reaction can also be conducted using hydrogen and a catalyst in the
presence of an acid. See, for example, U.S. Patent No. 6.005,119, issued December 21,
1999 to N. Mori et al.

The nitrile group of compound 10 is then hydrolyzed to the corresponding amide
(i.e., ~C(O)NH,) to provide a compound of formula 11. This reaction is typically
conducted by contacting 10 with aqueous sulfuric acid, preferably 80% sulfuric acid, at a
temperature ranging from about 70°C to about 100°C, preferably about 90°C, for about 12
to about 36 hours, or until the reaction is substantially complete. As shown inL Scheme B,
hydrolysis of the nitrile group to the amide can also be performed before removal of the

protecting group to afford 12, which can then be deprotected to provide compound 11.
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to provide a conpound of fornula 14. Conpounds of
formula 13 are either comercially -34 WO 2004/ 041806

WOCTI#ISH0603/ 034444 avail abl e or can be prepar edTfUSeivB/034444

commercially available starting materials using known

r eagdfidesiredathsmiieidel roup of sopperrd 9 od 10 sap behidrolyzed to the

formul a.13 i,Ss 4s.am nos|l - i.peri di ne ichis .
cofsbr i oy U P s r ORTOH) Pifigetop PR aents sodium
HeaRR dAont 4R HBBut 6 Rfaboat 12 d@ﬁ?’cﬂggenrgfﬁggﬁ'éggﬁa%rﬁs%l}'ing carboxylic

suitable for use in this reaction

agiaraplthen beeduglletbtoydeioup amjries fiad. dRIBAE, Wheiry Ralighiefiaed herein)
acet one, . .cycl opropanecar boxal dehyde, and the I|ike.

t‘Tg‘ﬁP‘t%} stititued japudesusingwell-§newa dueceduresyand seagantsi ng 13

Wi th X . l.e . at legst..1. 1.eguivalents of th .
Al dort e Rt oo RS ity S e EipdBe eaBlions described
hefeph BAPBE PrepRiRUby tAOprocddires ARSHAted ip SEthy el ents, of

a suitable reducing agent in an inert diluent, such as

nmet hanol . Suitabl e reduci ng agents include, by way of
illustration, sodium triacetoxybgrohydride, sodium
cyanobor ohydri de and the | i Rehenie Gt er ap| y, the

reducing agent is sodiumtriacetoxyborohydride.

Generally, this reaction is conducted at a

tenperature rangi ng from about 0C to abgyt 30C for

about 1 t ut 6 hours, or until 15 tHe res on is
subyy Hal |y gonpbete. The resulting A @ —Pp2
al

f or mA is/typically purified using sta
procedures, such as chronmat ography, recrysta
and the13i ke. The 4-am no group of the conp uga of
formula 14 is then protected to provide a cofrpegnd of
formula 15, where P3 is an am no-protecting [group.
Preferably, P2 and P3 are different protecthng groups
whi ch are selected to allow P2 to be selectively
renmoved iM% 20 t he presence of P3. For eranple, when
P2 is a bdnzyl groaup, P3 is preferably after

butox&% (BANH befrzytoxycar bdPsd— ); OIN—P2
9-fl uor enyl et carbonyl (Fnoc) group; or\the/like.
When P3 is a tert-butoxycarbonyl group, conpound 15 is
typicali§ prepared by contacting 14 with abouf_1.0 to
about 1.2 equivalemtswkxi-tert-butyl dicar ate in
an inert diluent, I asV?jchIoronethane. Typi cal |y,
this reactiop is 95 ¢ ndugted at a tenperature rangi ng
from about OC to about for about 6 to about 48
hours, or until tpme_ggaction is substantially

conpl ete. Compound 15 i s1¥hen deprotected using
standard procedures and reagents to afford conpound
16. For exanple, when P2 is a benzyl group, the
protggting group is renoved by hydrogenol ysis using a

cat al yst, h as pal WadXum on car bonR2Typi cal | y, thi ?N
3ps fon i j_Cenpslu ¥ ed \gy contacti nd 15/wi 't _X\\
hydr ogen\at presgur _r%ngi ngfTomld 40 N—CHT§ /Y
—Z
3
18 "0 5 RS—0

As shown in Scheme C, a compound of formula 13, where P? is an amlino
protecting group (such as benzyl), is first reductively alkylated with an aldehyde or ketone

to provide a compound of formula 14. Compounds of formula 13 are either commercially
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to about 60 psi in the presence of a catalyst, such as
10% pal | adi um on carbon. This reaction is generally

woansatsmsd in an inert diluent, such as et hanoPCTaS2003/034444

anbient tenperature .-35 WO 2004/ 041806 i . )
RSt Wb Figr SaRereIEiDY 5 A bl sting wtegigls using known

& | LSesS ' e ound. 16.1 s
rREnfs G thOlbdlies WobioRH o ool ATl R RSN Bfics %1
behiylpipttidine vadeldistdoatisertiallp aoailhte FOHD M katHle, M8rich Chemical
al dehydes of fornula 17 used in this reaction "are

clogl |y avail able or can be prepared from
commercial Ly avail abl e rying 5 terials, usin
enownyasyash hershes Suliis far el het eaetian ipglude. by way of
' : el ' i.qn i ncl ude,
Ry BB b pigh Al R DLl T B SRl | fohy o

cgelopmiphmecarhoxialiichydel andithedial dehyde,
2- met_hoxypyri di ne- 3- car boxal dehyde, 4- )
met hobyPisaly dibirereactionr ip serdugtas econsanting 3 witlk an edves, i.e., at least

lglr & %Yr]agéé}g gf ﬁ%i aﬁ%erﬂg(&% §1):( %%éliflf ngietﬁg hge%_er(l:caero%oa)ﬁ%xggsg}/gr%ferably about

14 153ba 0K V.8 hflialeits3 of 8 sGBbROrER f:r Qs .
5 ethoxy By dne > 8 nst PROKALAR0 D8 Al inert diluent, such as

mkthamohoSyigablé tidueing agestp édfludec by waiylsalf dmmxﬁ'tibﬁ;hoﬁlnnd
O g, em, 1990, .55, 69-73. Typica , .the couplin )
ﬁ?aégw%ﬂr%}%d% dedipaepobesah tder?@dfﬁe like. hPecksably he reducing

. . . ' . inan inert. dil uent
<& i M, Dbty B0 s Spitiea oo
témpertaomhgDE ffon abowt0°BAE absiitef e Cabl ¥bdit 1a51b8M6 hours, or until
tenperature, for about 1 to 15 about 6 hours. The

theargagtianng substamdiaily complatal The resultingebapednd bfiforinmla 14 is typically
[ eac ed in si,itu with an excess, preferably about 1.1 .
ppRgd iipe Htaacat) Arosaufesuch oS Shiopia CaAER GRSl Zation and the like.

agentrpe 44MH [ ' . f .

ctanms, bty G GEUE cDApBARTLE il 1 it WlecRid o provide o

componitboffoyrduladis, am@rd Pes bih kgrindRpritedting! 0135. hereferably, P2 and P
reduci ng a%en.t is sodium triacetoxyborohydride.

aveeditergnt proteching graupsavhienaresalectedio aHowd¥ide be eelectively removed in

A GPRERE P B SorsRamlie st B BCbengyT gy BS Repreterably arer-
biitdRGda Bdhyl @Uﬁzsﬁéi‘l%floﬁ&éal‘b&ﬁlmg%)eor i%ofe??glaéthg)?%arbonyl (Fmoc)

conpound ‘of fornula 18 is typrcally ~puri

grouphoiathe Life o Sk Rsis astectbusxycartomst gouppdvmpound 15 is typically
recré tallization and _the like, Corrgoun.d 18 is then
Prsepicd oy corticting Ad vath-abeut b0ie sbewt & aquinelents o dintesr-butyl

Bl 10 R MR S R Bros OB hpteedy. dinispetion i
cdrRiipiea @t BYerhp&afukd iind o aBAHIPUSo RYEECTRP LG ﬁbd?.ﬁ :620 about 48

in an inert diluent, such as dioxane. Typically,
hews,criuptil the reaciivnds substanticyntampletey 18 wit h
concentrate hydrochloric acid in dioxane, initjally
at aEPQWBEP‘gtléﬂ%&’GF depratpetegcusing %‘Biﬁ‘fg proceduges angysagents to
r; [ enperature for .
ofSoh folB 9L ol S8 B SIRE] BO R roup i
resnivel & thiyatdgenelgsip using a chbiyst,aubh hé PAIAANROURERh. Typically, this

formula 5 is ‘
reaction is conducted by contacting 15 with hydrogen at a pressure ranging from about 40

to about 60 psi in the presence of a catalyst, such as 10% palladium on carbon. This

reaction is generally conducted in an inert diluent, such as ethanol, at ambient temperature
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30 typically purified using standard procedures, such

as chromat ography, recrystallization and the |ike.
waého@roasos vel y, i nstead of coupling al dehyde 1PCWiuSEo03/034444

16, a carboxylic acid -36 WO 2004/041806
fm@bousmasmémwr vgsl tlegp@m:i@mig substahtialdy pompletupl ed

cond GRS Rl '&gﬁﬁgﬁ%ﬁm@%ﬁ%ﬁ%@?ﬂatm
65 HE6Rko gl 851?19 Fs a@ﬁ‘@ lde { f’(ﬁ'g‘lu'laf &Hggdl s reactlon

mnum Urmln

afmc(ﬁmﬁél%ieﬂl@’teﬁ'dﬂwe bh&ﬁﬁbé}krbbdt@d ﬂom éd}ﬁnﬁfdian;kwaﬂbble startmg
synthetic steps 5 illustrated in Schenes A, B and

meggrideusing &u@we ajeagﬁnta agd prasedures. oRdmesefmaimetahéﬁthydemmable for

RS enbc S SR e ot repragxldebyde, 3-

\V e
e AL e-¢lnean ngé“?ﬁé Elsib R 0‘*3‘4%11? S
mhdthedypyeding S-carboxdddehydataddithe iker Dhppreparation BE2-mtRoxypyridine-
fromt he resul ting internedi ate, al dehyde 17 can be

Susthneliehyde. Rempthgaymyaidine- %cmb@gélldebmen@-mﬂboxypyndme-i‘-

<REBRARMEER SR G RutR A, o aBh O SRS e figpyridine,

rék}ﬁ@étﬁ)éw i98&eRb&S inl NHEEREAL §990,153, soL73al dehyde this
hydr oxyl’ group can be Converfed into a I eaving group,

s uch Typicallghthe coyplingrreaationi is donducteshyyadontazting d8ywight ghout 0.9 to
sing. conventional .reagents and reaction procedures.
ahtrpk efa%%lms PG 17 &ndn igrighibigpt. such aredichlopmgthane, at a temperature

i peridin
g BRI 0 iAo IP0 " RO b Bl Torabout 110
aamtacmﬁ@ The FeBulfifig inGi] i8 @ﬁﬁcdﬂytﬂbt igolREATRAL Rir8ackdd HPsity with an
provi de conpounds of fornula 6 after deprot ection and

excﬁsgl prefgrably abhaie i yldfe abgutak 3 ¢guivaientsgdobi smmblmdpmng dgent.
this,invention | so be. pre re

Sm’%‘@s GeHHsIg ABat ngtag. By Wal Bp0isth igEetorybprofpyride
s%ﬂ% %ﬁ?&ﬁ?fg%{d%’%ﬁ%ﬁ? @Cﬁéfergﬁﬂeﬂ{@ rcgaugnglsagglt ! sddiim

triacetoxyborohydride. Generally, this reduction reaction is conducted at a temperature

ranging from about -10°C to about 25°C for about 0.5 to about 12 hours, or until the
reaction is substantially complete. The resulting compound of formula 18 is typically
purified using standard procedures, such as chromatography, recrystallization and the like.

Compound 18 is then deprotected using standard procedures and reagents to
afford compound 5. For example, when P? is a fert-butoxycarbonyl group, the protecting
group is removed by treating 18 with aqueous hydrochloric acid in an inert diluent, such
as dioxane. Typically, this reaction is conducted by contacting 18 with concentrated
hydrochloric acid in dioxane, initially at a temperature of about 0°C to about 10°C for
about 0.25 to 1 hour, and then at ambient temperature for about 6 to about 24 hours, or
until the reaction is substantially complete. The resulting compound of formu}a Sis
typically purified using standard procedures, such as chromatography, recrystallization
and the like.

Alternatively, instead of coupling aldehyde 17 with 16, a carboxylic acid
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7IN19 1 10 ONH 2 N(CH)d- (Oe (CHR)e GCH 20
15 i2 WX~ _CCHROHNNCHR YZ 5R3-OONR Y R

waQod/o¥s )a (O b (CH2) -CCHN CH2 N-(CH 2 CpeT/US21D3/034444

o ARy RO TN T
cOidifiofd ! Brrk ah anfide. SThCAHNRn Wddb d%fygq%g%]ﬂgmg agent, such

formula 19 to provide al kyne I nternedi

ay bdur ety deide) tp ford nté¥h e /504 1806 L with

PCT/ US2Q003/ 034444 conducted by contacting .1 w ‘
aboutt ‘Iﬁllals%b%lm@mat@@ b&&h@swkﬁledsn dlie arpthahthetsynthetic steps

. ; j reduci agent ... Preferably,
IRRFIRASE P £ SRAEEC ISR BE50S RS SH R i htshown,
or by using different reagents from those described, to produce the compounds of formula
6.

For example, intermediate 14 can be coupled to aldehyde 4 in place of compound
S using the procedures described herein. After removal of the protecting group (i.e., P?)
from the resulting intermediate, aldehyde 17 can be coupled to the piperidine nitrogen
using the procedures described herein to afford compounds of formula 6.

Additionally, instead of oxidizing the hydroxyl group of intermediate 3toan
aldehyde, this hydroxyl group can be converted into a leaving group, such as a chloro,
bromo, iodo, mesylate or tosylate, using conventional reagents and reaction procedures.
The resulting leaving group is then readily displaced with 4-amino-1-
(pyridylmethyl)piperidine 5 to afford compound 6. Alternatively, this leaving group can
also be displaced with intermediate 14 to provide compounds of formula 6 after
deprotection and coupling to aldehyde 17 as described above. '

Compounds of this invention can also be prepared by the procedure illustrated in
Scheme D.
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woeartiouso6si S conducted in an inert diluent,

1.1 equivalents of sodiumtriacetoxyborohydride and
about 1.0 equivalents of acetic acid. Typically, this
SUBOTAIS2003/034444
di chl oronet hane, at a 5 tenperature rangi ng from about

OC to about 50C, preferabl &‘E&Ei ent tenperature,
for about 0.25 to about 6 hours, or until the
reaction is substantially conplete. The al dehydes of
fornmula 19 enployed in this reaction are either

commer ciall y gavail abl e or can be prepared from

comrer ¢ y ayaiNlbl e starting material s using

st anda d procedures. Representative

al dehyde efor use®n this 10 reaction

i ncl ude, & y | of Wnn]e,yé-( Xy n- |, e
6- hepty -0¢t yn- 1- aly 4-%@%‘7-%%gty|‘9ﬁ2)al Grf—H
the |ike kyne intermediate of fornmula 20 is

ed to 4-amino-I¢ (pyridyl met#yl)pi peridine 5
usi ng formal dehyde and a fcopper (l) catalyst to afford
internmedi ate 24. Typicallly, the reaction is conducted
'nngO with about 1.05 to 15 about 1.2

equi val d about 1.2 to about 1.4
equi val ormal dehyde in the presence of a
catal yti pr ef erably about 0.2 equivalents, of

Vot B o Oheq Gt e s

a copper
ca gein’an |

Typi cal | y
di | uent, \§ as tetrahydrojgran, at a tenperature
rangi ng from'about 25C to about 75C for about 2 to

about 24 hours, or until the reaction is substantially
conplete. 20 The resulting internediate of fornmula 21
is then reduced to provide aRtonpound of fW—'Bd' a 22.

Preferably, this reductidgn i& cgn

21 with excess, pf&tEr agl Al abNtTC
of p- t ol uenesul f onhydr azi de, and excess,
about 20 equival ents, of [sodigim acet at gs_Tgpi cal |y,

til! rgaction is conductgd By contacting of a

[ i o\, o2l and p-tol uenesul fon-hydrazide in an
djTuent, such 25 as 1, 2-di net hoxyet hane, with an
aqdeougssolution of sodiumacetate at ate atureW—X\\

e et enier Lo Vel

thé’® reactiof is 7
Rst ghtially conplete. The resulting conpound of
mfa 22 is typically purilied using standar@—0O
procedures, such as chrofmat ography, recrystallization
and the |ike. Conpounds ¢f this invention can al so be
by the procedure illustrated in 30 Schene E.
z 1806 PCT/ Up2003/ 034444 Schene E P4_
)p (CH2)c O L3 R?2

| AR
N —(CHZ)d—(O)b—- (CH2)3+3 - N‘CN ~"'~(.\;H2‘€‘ /Y
—Z

22 R3—O

As shown in Scheme D, a compbund of formula 1 is first coupled with an

aldehyde of formula 19 to provide alkyne intermediate 20. This reaction is typically
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523i2 WX HNCNCHFY Z5R3-O0 OR2100 1 | |
WX~ P4 O/- (CH)a-1- (Oe (CH)c CGN NCH2 Y 24

We20M@RB06 15 WX HO (CH2)a (O e (CH2)c-N N CPICY/UR2003/034444

cb@nﬁgd R Fonegpine LowtiesbestohT i abewt 1 Acgaur{aiorss bR fthe prosence of
1%%&&:%5@5@’ l %ﬂ}éﬂgl& pt'h%elrebcq JiSs Roft it Gtg egé 0 to about

corrpou ere eaV| ng group,

lch hqumalemts lof chﬂium&ﬂdcd?éxybbr@hydﬁdé Ak ybdut qt(Fquﬁzﬂents of acetic acid.
, such as a nethyl or ethyl; to provide am de
Tig lﬁé&isaﬁ@ctzm is con@pterhingnrinert dilent; sich ppidichldrgmethane, at a

GG dtngr O ARG e ot B prbly s Abiens detpereture, for

a
a??ﬁ%@%o%@%@aﬂsﬁ APty S ey,
r eactTheraldehyddOoMOrR AR DA HI00e PlafihldTeRRdAE4 d#Mer commercially
typlcally conducted in an inert diluent, such as

ayridahle poean hearepared from eorpeerciallyeavatlable stprting matembutsmg

Sf%?%dtr??%% g lees” J0 Bt P hyfRS st 5t use in this

reaction include, by way of example, 5- hexyn-1-al, 6-heptyn-1-al, 7-octyn-1-al, 4-oxa-7-

octyn-1-al and the like.

The alkyne intermediate of formula 20 is then coupled to 4-amino-1-
(pyridylmethyl)piperidine S using formaldehyde and a copper (I) catalyst to afford
intermediate 24. Typically, the reaction is conducted by contacting 20 with about 1.05 to
about 1.2 équivalents of 5 and about 1.2 to about 1.4 equivalents of paraformaldehyde in
the presence of a catalytic amount, preferably about 0.2 equivalents, of a copper (I) salt,
such as copper (I) chloride. Typically, the reaction is carried out in an inert diluent, such
as tetrahydrofuran, at a temperature ranging from about 25°C to about 75°C for about 2 to
about 24 hours, or until the reaction is substantially complete.

The resulting intermediate of formula 21 is then reduced to provide a compound
of formula 22. Preferably, this reduction is conducted by contacting 21 with excess,
preferably with about 10 equivalents, of p-toluenesulfonhydrazide, and an excess,
preferably about 20 equivalents, of sodium acetate. Typically, this reaction is conducted
by contaéting of a solution of 21 and p-toluenesulfon-hydrazide in an inert diluent, such
as 1,2-dimethoxyethane, with an aqueous solution of sodium acetate at a temperature
ranging from about 50°C to about 100°C for about 12 to about 48 hours, or until the
reaction is substantially complete. The resulting compound of formula 22 is typically
purified using standard procedures, such as chromatography, recrystallization and the like.

Compounds of this invention can also be prepared by the procedure ill}lstrated in

Scheme E.
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Amide 24 is then reduced wwth a netal hydride reducing
agent, such as lithium 5 alum num hydride, to afford
wablkoew@heiso?5. This reaction is typically conducPed/usgo3/034444

contacting 24 with excess netal hédride reduci ng
agent, preferably with abougt about 5 equivalents
of lithium alum num hydride, in an inert diluent, such
as tetrahydrofuran. This reduction is generally
conducted at a temmgrature ranging fromabgyt -30C to
about 10C for about\ 6 to about 24 hours, until the
reaction is sue D&H(@Hg)@qn‘pl(@b@—(@ﬁz)&r%\t he
procedures des r| ed herein above al cohol 257 k%n then
be oxi di zed to al dehyde 26, an R%hen coupled to

internediate 1 to af2BBord conpou d;ﬁ& | a 6. W-—X

Al ternatively, alcohol 25 can b

| eavi ng group, such as chloro, br ,
tosyl ate, and then coupled to internedi
procedures described herein abgve. 15 Fin@|ly,pdf o
desired, the pyridine N-oxide compounds of T hi 5
invention can be prepared by oxidizhyngys he

correspondi pyridi ne conpound Wi t§¢| i+takl e me\
oxidi zing agen _€: i C 72
be prepR4-gd usi &%Fgg% h ngﬁ: dj\l cviy /
acid; 40% peracetic acid in acetic acid; ant—tHe |ike. ) —Z
Further details reg ing specific reaction conditi ns

and ot her procedure or 20 preparing representative
conpounds of this invention or {nternedi ates thereto
are described in the Exanples set forth bel ow

Phar maceuti cal Conpositions The s%’%t ituted W—X
4-am no- |- (pyridyl methyl)p rd dine and re| ated N
compounds %&y 'Ylt)al S@S}we@ﬁ W@N-yCHZ / Y
adm nistered to a patient in the form —Z/
phar maceutical co ition. Sug¢h pharnmaceuti cal
conpositions may be mnistereg to the pati eRf"bQ

any acceptable route of adm nistration including, but
not limted to, oral, rectal, vdaginal, nasal,
i nhal ed, gppical (including transdggzmal) and
parent eral\\nodes of adninistration| Ac ngly, i
one of ;&to@dglatﬁ—e(@)bas(ﬁb@)g,_t i nve _L.@H /
directe to a 30 pharmaceutical conpositi —
conprising a pharmaceutically-a¢ceptable carr| er oy £
exci pi ent and a ther2peutically|effective anoR¥t—gf a
conpound of formula | or a pha eutically
acceptable salt thereof. Optionally, such

phar maceuti cal conpositions -41"WO 2004/ 041806

PCT/ US2003/ 034444 nmay contain gther therapeutic
and/or formulating agents if deSired. The

phar maceuti cal conpositions of this invention
typically contain a therapeutically effective anount

of 5% \%Hqg Soher}lel:q E R aSainor t1 (Ip &}rrlme rgfl)%rlperldme S can be reacted

with compound 23, where L’ is a leaving group, such as chloro or bromo, and P*is a
carboxy-protecting group, such as a methyl or ethyl; to provide amide intermediate 24.
This reaction is typically conducted by contacting 5 with about 1.0 to about f.2
equivalents of compound 23 in the presence of excess, preferably about 1.2 to about 2.0

equivalents of a trialkylamine, such as N,N-diisopropylethylamine. This reaction is
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phar maceuti cal | y-acceptabl e salt thereof. Typically,
such pharmaceutical conpositions 5 will contain from

wahouto4R0d t o about 95% by wei ght of the actlvecmglsm03/034444

-f r abl tom . abo 5, to,about, . 70% and
A PRrioua OB iRt ST Gt tn h teipaRitere ranging
ffm hﬁﬁltaFGqO’ ® ABAND5°CARY 268MVIeRtdbBREL4 RélS 'o? tin3f the reaction is
exci pient may be used in the pharnaceuti cal
substmomilyiconplasé. t hi s i nvention. The choice of a
particul ar_carrier or excipient, Qqr. .10 conbi nations of

car r iAspile4 isthen redueed with p megdwdrideredueingmgentpsuch as lithium

A i 8 P RleahOCES. B Rl o ee e Bepiadoy
cbﬂta&t'ﬂigsm aBkdesstih&aliyIPrE 3 duRthgHgedt, ?i%ﬂ%l%g rgsaue’ch Sl?out 3 to about

phar maceuti cal conposition for a partl ul ar
Secjivalesity e lithiunh aluwehiimiytdride, ihlae iserodiduck, sublvastetrahydrofuran.
killed, in the pharmaceutical arts. Additionally, the
T?‘lp@]ie duction is gp@qrang gq»p@@ﬁag@g Atsraparagyeranging from about -30°C to about

1Bl § o e ol b B B g S Rang el

| || usydigg itRprocedarseidbiritiRa hefin AbRL hEBh&lm%%b@Bﬁdlzed to
described in Rem ngton: The Science and Practice of

aRlehyde26; and @6Hthédéeatipbed tolinfepmediatet] Midfford nemotiidstof formula 6.

al tiyoye, Iand (2000) ; and H C, Ansel et al
A&F?é‘?aﬁ’é(@ utechg? Qﬁj%aé‘gt@ oFVEREHIRED DIIYINBETPVR SYclsgsehipse, bromo,

o RO BF B Bl e B s s

hﬁﬂﬁﬁiﬁb(ﬁﬂes whi ch can serve as pharmaceutically

acceptable carriers include, but are not limted to,

t he fl’@malbwifrt@siréd,)thgpugédise; Nsexifle esmpowsts@f ¢his ghmmsm can be
nd SUcr os st archea‘ngsuc as corn St arch and

ysqgglg],pg g ForIgspop Jynding gempound with any suitable oxidizing

o ol G 8 SRS
aeatib avid; l40POperacdietaricdin a(cét)lc peldgtardetle tikegacant h; 25 (5)

mal t ; (6) (g;l atin; (7) talc; (8) excipients such as
coco& ushex wmggdgwﬁlﬁwemwondl@gyls and ethexpropedises for

oRROHE ritiescnffit SRBERA LR BenBiR o By Redlo ar

désé@ﬂbe@iirlf%%;\éhﬁjm s@t ¥l beléwk1) pol yol's, such as
glycerin, sorbitol, mannitol and pol yethyl ene glycol;

(12) esters, such as ethyl oleate and ethyl |aurate;

p 13) a ar'1 14) buffering agents, such as magnesium
M&éﬁ@%um 30 hydroxide; (15) alginic

aci d; e

(18) %@ %@esrtﬂﬁs(t%ﬂgr U1E1P§n(ﬁ§?i?ggxnet§ﬂﬁ1pélf ??Q::lfre eg%f; "WSmpounds of

thik ﬁﬁ/ﬁh@drﬁalb ufhieallysaininistsied toedpatieal in Bk Hetm BOPA ph@¥iaeutical
conpati bl e substances, enpl oyed in pharnmaceuti cal

%@ﬁ%@@t i Died phamzamug@imnmgms PEY/besRo08isEehipghe patient by

oy SRR P R 1Al S g rea e e SR P oral e vaginal,
nf¥al, Bhiedet, @&bl@ﬂ‘(ﬁﬂﬁ%ﬁ?u%s&ﬁﬁaﬂ B EPrbRBralhiddefof administration.

Accordingly, in one of its compositions aspects, this invention is directed to a

L

pharmaceutical composition comprising a pharmaceutically-acceptable carrier or

=

a

excipient and a therapeutically effective amount of a compound of formula I or a

pharmaceutically acceptable salt thereof. Optionally, such pharmaceutical compositions
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pharmaceutical |l y-acceptable carrier and one or nore
optional ingredients. If necessary or desired, the
woesufouisog uni formy bl ended m xture can then BeTAisSapad34444

[ .ets capsul es, pills.anpd the
nﬁykéé) 8%%?%’%{%%5%% ?Jfl% ﬁg(}forpéggg&ﬁnggggwg 1 Fﬁ‘ﬁe nt. The
har Meekhigad i > . .
Br ef er'ag)l%%ag ﬁgged |ﬁirl1)b gl%ﬁsn?itfﬂﬁcgoygzalg{b %cg%g&%qaelﬁ%
thregapeuticalbeeféective athouaf eff scanspaampivf shepdebont iveatich 6r a

nit suitable far dosing a patient, i.e., each unit
Pﬁ?}maﬁf"ﬁ? Y?ilcﬁ?l’é%é? &alhihsEset ol ¥pically; speh parmageutipeheompositions

t t lred.th ti ff
oL B 045 Bl S58PRL ik BERRBRHN Skt om
albaidistto @baiit 10% by weiglt, MPRBprefersily Wk abiRg 26% frlﬁ’c{d{%O% by
rm%#be capsul es, tabl ets, pills, and the Itke. Ina
WSk

ef thechctimdagintent , t he phar naceutical conpositions
of t%%@ inv%@gio are suifable for oral, )
admi APSTPLYE mnagfﬂmarb?re%wrm@&hq ysgfl in thephermacshtical
e i, Skrat i ' formof ..
R I R L
cdrbbipatiotey of, cagriers ot esipients, asll defsedldWWnl 18 nYdedf AHTRGESARA being
in an aqueous or non-aqueous liquid; or as an
ugsd to itigatgparticular patient or type of medipal corsliivrsondisease state. dn this

i Xi .up;.and the like; _.each containjng a .
e PR B0 D Rl 8t mode of
adiitestialion iporeRias HokRobOOr ke lied e h}ﬂ%ﬁﬁ&g&ﬁmég Birts.

oral adm nistration in a solid dosage
Ad%q@malés thehgretitrds for speh bmnpt;mhc:]m;&lré béﬁﬁ)ne_rdiiilgf-a\lfa}ilable from, for
ar. eut | conpaositions of this I nvention w
PSR £ Ol e B cHinbaudMEl 61 Wi v of further llustration,
i at i i i i. .apd one o re
B e L e A S e R G

PricticabfPharnttico 2201 BANiDAJSpPiatet Willkirh9&AWhte MBaltimore, Maryland
alternatively, such solid dosagg forns may al so
(299% and E.C( Anseljet aleorRhapmaceicahBesage Forely aad Drugrlddinvery Systems,

LSRR GG B35, ARFATE RS s:
car bRyERIi Ve UxhmpRISF n@t&ieﬂ‘@kﬁ&h_&%@dﬁu ﬁgl&%a%%ﬁt%’aﬁly

pyrrolidone, sucrose and/or acacia
acsephbla sagieycimchide, futare nbtdimiteboathierfollaghipt 6l) sap&s, wSh as
ar, calcium &Sr bonate, potato or tapioca

1a§t8§ﬁr, g ICOSC,AT FHCEOSSch2d Starchies, fush a5 Perastaseh ardhpytaio starch; (3)

i . . ) ' >t ar di , h
ceRfekl ThER b R rysline TRINMS Anl s Al e 350h By SR
cathoalymicthl yelAitom) ihyl 66 Ade bel(hm)seg&e%&t(hFﬂo@@&g& fragacanth;

such as cetyl alcohol and/or glycerol nonostearate;
O wrlia(63 aelotin &) talec(8) axcipikats) suchas dbeoa ineter and swppokitory waxes;
lubricants, .such as talc, .calciymstearate, .
O s S AR R D 2B 0oR8ed 3 st vanib hesegeyaib oive o, corn oil and
' f , L 5E pr £ Q). .
o T e BB Bl olyR, Ry it
sorhiel, (dnnitol dddpolyethglgaagicol; (12) esters, such as ethyl oleate and ethyl

laurate; (13) agar; (14) buffering agents, such as magnesium hydroxide and aluminum

hydroxide; (15) alginic acid; (16) pyrogen-free water; ( 17) isotonic saline; (185 Ringer's
solution; (19) ethyl alcohol; (20) phosphate buffer solutions; and (21) other non-toxic

compatible substances employed in pharmaceutical compositions.
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Rel ease agents, wetting agents, coating agents,
sweet eni ng, flavoring and perfum ng agents,
anmﬂﬂmmm ves and antioxi dants can al so be preeemszdoa/034444

ExandPEPaRIa cetppaipry 18R Breits e vk munsesd by
tﬂrﬂﬁéﬂlg @nd fri]tinaé‘l@l o xR oHl cﬁﬁ’é b efffngagﬁcfo g‘ﬁli’ve?lﬁon with a

ascorbi c acl t el ne droch
phatmﬂcéﬂicxally-smdepﬂablaembr md b1t @ raorki aptionsl ihiztedicnbd Ifh@cessary or
li.ke; il - sqaluble antioxidants, such as ascorby

desireds ﬂlﬁt@ulmg yniferedly Rirades parneesan themg shapsdtoy lcatﬂ@dj into tablets,

ST Dl bR oREER LS

et alThe phahdeaticd @6 ﬁHﬁd’bﬁﬁlqu,éﬂt agh
et hyl enlg)gl am ne 1t et rglggséltl c acid (1ron ?feg%rrglytpackagedma

uméldt)wge domnei The pdros'pinitrdosagediotn” mfekstth a ;ihyheally(‘dl&remglmt suitable
nts for, tablets, Qapsules pills and |ike, include
RIROSWE foRient i o R WL COMAINIGS! PredelprmaiBed gpaniitp gkactive agent

BB R AERL Per R KBS R aPB eBhion iy
on@bhmore/ddditicitil dnit®t Farexithiple, 86dHuf i ®ags CRAIsHRY §e capsules,

cellul ose acetate trinellitate (CAT), car boxynet hyl
ta@hﬁylplléﬁélandllﬂt?s]die( CMEC), hydroxypropyl nethyl 15

Gosi T8 PRE APadEiah HES e aoLioH oasest et ths invention are
SR okeﬂ‘éﬁﬁﬁh@ﬁatﬁ?ﬁy $liB1eY .an&%eﬁﬁl:ﬂtc%ﬁlﬂogltﬁg@\férd&al

sl ow or controlled rel ease of he active I'ngredr ent

adimigiration meayybein the fampdfcaphylel, eablews opiils, Tekhyds, cachets dragees,
cel lul ose in varying proportions; or other polyne

DORHISTS aNUlEF; 95 95 s IUAR OB A SHIRERBR AR AR 8QUERDS pRon-aqueous liquid;

OB ARG AL RO g s b Fyppg o e
eaamamhmﬁng apRydddaniifédathaiR éf 8 QofpBlind BEthe RERABRIVERON as an

active ingredient only, or preferentially, in a
a@metlagmdmttl on of the gastrointestinal tract,

oo S e, R R R A 4 o o osh {m@f"(bg 05 absules,
ta%le{@ss NCERI B0 fikyp h QC%ﬁ%élvc%rﬂﬂbgftﬁ)ﬁ's %?hngﬁﬁrgﬁ'ﬁostpm]ll typically

m cro 25 eﬁc orm appropria
canprisera compounid dfftke ﬁh@&ﬁﬂﬁi&ﬁﬁbﬂ betheaitvpirgitédient and one or more
Sui table | iquid dosage forns for oral adm nistration
phagmageidically-agegptable carriergsyuchias spdium citrate or dicalcium phosphate.

OBBETRER el SRR AR U5 G ey o L0 1 PBfers o
extbfitiérd] sd&ﬁ@é)ﬁaicﬁéﬁ&u&%@iy@ﬁlﬁﬂé ARk Slsctbkee s@ébbe/ glucose mannitol,
|ngred|ent and an inert “diluent, such as, for ex

andomsilicie acidh€2) iuders such assaalrbmqylmezh)dgelhmﬁ)seagigmatesagﬁlaUn

S g Rl a0
e %@%r&gﬁ%@ﬁﬁt glécrglpars‘ﬁﬁw o’nske% lcarrb(])ongt ﬁé’c}é{o (ﬂret%pmca starch,

algﬂﬁmmd,l devi@in siH&AtE, andyor ﬁﬁﬁ@ﬁ&aﬁbo'nﬁﬂe; (9/syReioAretardidls ¥¥ents, such
2004/ 041806 PCT/ US2003/ 034444

as paraffin; (6) absorption accelerators, such as quaternary ammonium compounds; (7)

wetting agents, such as cetyl alcohol and/or glycerol monostearate; (8) absorBents, such as

kaolin and/or bentonite clay; (9) lubricants, such as talc, calcium stearate, magnesium

stearate, solid polyethylene glycols, sodium lauryl sulfate, and/or mixtures thereof; (10)
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tetrahydrofuryl al cohol, polyethylene glycols and
fatty acid esters of sorbitan, and m xtures thereof.
weuspeasioons, in addition to the active ingredPemuS20v8/934444

contain suspendi agents such as, for exanple,
C@Pﬁﬁ&ﬁgﬁ'tt%dmﬂﬁb@t@%@mgég@ﬁﬁoI s, pol yoxyet hyI ene

sor bi | S

cei | iplesfBlmle R AR ol 0K SRR Bavoring and

p n@BNpkebdrogaieaha ant@(ﬁﬂdéﬂt&‘ bl £150 bOBFeRSt-in ki
anot her preferred enbodi nent, the pharnmaceuti cal

phmosuttqabcmnmsmmss)f thisvesrention. Exemglﬁstoﬁphaniaceutlcally-acceptable

T BT A0 T S i, s
h{édfeklﬁ%hé( BEiun bislifatt Hodhih n‘?e%lﬁﬂl%%@éo@%m gﬁ@gﬁ& the like; (2) oil-

compositions are genera

soleble-dtiovidante) uchray astRybyl palmisatebuiflard Hydivxiyaiiesle @BH@Q
i nhal er, a drﬁ‘p powder inhaler, a nebulizer or a

butylatedlydsexytoliexe GRRIT); decithish ropsd @amtgxeépl@rtorgypherol and the like;
| at.i.o0 ressurized cqntai.ner

o O el e g RS e itSH aCils B RGdame: tepacetic acid

AP kit HARRi® it/ YhcRPhorkacid DTS . S0k agents for tablets,

capsulel) gitlo hhdilikeyintlhdathoselised! for ertetic addtings amich am eellulose acetate

t%éfon di oxi de or other suitable gas. 15 Additjonally
pk AR pobyvingl aceirp ohthelabn(BVAP b dyioxyawpy bmgihy} hyjcelulose

F’f‘ét@ Ao dd: RGnedRC et e PR feroutstBigre angtate
trﬁnélﬁW@(CATF),to@fHo&yﬁféﬂlyU s@yi &1&1&@\(@@[5@ wi@xypropyl methyl
Sui t abl e powder bases mc?ude by way of’

Cﬂh&@@s?@e’@te %Eamaw (HPMCASKpodribislibs. t his i nvent i on can

I d d | k
ta r 22&%&5 % P :grrg}%vet 2 &éﬁ&ﬁa@%}ﬁs fj&%&egeznq grg?e%tlon may also be
cﬁﬁﬁlﬂ'ﬁi&?to OQMW Or Ontidied relk %?tthéjﬁbtﬁf@ %@%dﬁ%ﬂmr ) by way of

per meat 1 on enhancers suc as propyleng glyco

exevhplef ipdrengrepyy aedtiigl memﬂbeerrnarmymgpamomm spother pcﬂg?mer
and the |ike, and incorporated into a patch or

H@rrrﬁesdrp%ernre%éwoewremhemm tional excipients

rmy. SRR bt Ol eP R TP i Rifon may
Oﬂﬂﬁial ?@ont&ﬁl Jﬁh%@ﬁ@ {546 uhd g@dg Hé%ﬁﬁﬁﬂaﬁdd%&hﬁfthéﬂeﬁease the active

i nvention may al so cont ain t herapeutic agents
mghfahem oaly; or pth&rnntsall% gula pértadin aoxtmmf ulelgastroinsestimhitract,

B S BESROE s Shmrhrn'
u&ﬁ%&ﬁﬂ%{g&gﬁ]eﬁ& st SndeS YD WA, "Bk it %%re&gﬁ%ahsafso be in micro-

one or erapeutic agents sel ecte romt

ergfapsilated fising tif ﬁ}gar@rﬁnz(t@,&vﬁ@l oeher Bofe sfbe pbeve-d&gonbal éxcipients.
30 antj-inflammtory agents (e.g. corticosteroids and

non- Stéalde tigridgdaspgg ferma rﬁqmr@lr naigisiretion {eBajepby way of

ek rru carinic rece Qni st st
il ion Shiutcsy oS aPahond BrifRRhee bitrobmifinessqruiops.
s@?é%sf?érf&t %ﬁ’ﬁp@&n@élb&ﬂé‘. IRcR ligaladicRRgd 1Dk HPiORRr collRise the active
ingredient and an inert diluent, such as, for example, water or other solvents, solubilizing

agents and emulsifiers, such as ethyl alcohol, isopropyl alcohol, ethyl carbonafte, ethyl
acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butylene glycol, oils (esp.,

cottonseed, groundnut, corn, germ, olive, castor and sesame oils), glycerol,
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WD 2004/ 041806 PCT/ US2003/ 034444 therapeutic agents
can be used in the formof pharmaceutically acceptable
weabwm4mos sol vates. Additionally, if appr oprl aPeT/UShm3/034444

t%t%ﬁ rsc%tfﬂxsrﬁ gﬁgﬂél’ 99@?1%%? gﬁﬂg%aﬂé 1%; t I y sl)ﬁ)itan and

nmiktuited hetedf ! SRAEEBAD ik HEIRBR RS %Hﬁ{ré? gréa?éﬁ? Ofih b@gﬁlg

5 of the present invention: Fornulation Exanple A

sgmeadmg agapts sheksas for examiplea dﬂlomyhtadasomﬂrdgcql?m ﬁb@dxyethylene
oun of t

PR %Wfb%nl %&I’fgsg%{%d' Y élbﬁggglﬁhp%y lupgpumgnetaliydroxide,

| ) 4D ) Procedure: The
b?ﬁ%ﬁ@%"l%& ts”ar ea?%g%"uaw aﬁ%ﬁ[‘@g% %ﬂgxfhen | oaded
i nt o Ia ahether ﬁef@iedfmlbbﬂﬁﬁbﬁteﬂkﬁgnﬂ&eﬁﬁc& ‘éﬂﬂ@%klhbﬁQOf this
per capsule). 20 Formul ati on Exanpl e Hard gel atin

invepton ate Wbbrfat inkale administratoom. Surtahic phamedeuatical compositions

£§19 rwjéﬁpmﬁ &F?S %gﬁlgWAnng)hJée “MEE ngqlq%qqtg 2? a powder. Such

c61%bbéi{18ﬁsea1‘3 Sel&all £t %Eﬁl rv@él?légov{;ﬁ? del%%éy devices, such as a

Representative Proce ure ngre s ar
mdmredbgbkthhlendiediy @bdfdbhmhalmsﬁmuhiéﬂc@ dGimAalliveR device.

nmesh S. ieve and | oaded into a hard gel atin capsul e
(200 @fﬁn@eﬁﬁgéé Py iiplagion usingsupreysurized cargainey, the

pletticPs %ggogggg WO S SeYeliop L P b e e active
Hfg@édl@l‘ff&nd al Sughsed 'p%ﬁeﬂaﬁ\”?ﬁlﬂf as @ickRIBAHNG o ethidte,

i nvention 100
trlchloroﬂuoromethane dichlorotetrafluoroethane, carbon dioxide or other suitable gas.

Additionally, the pharmaceutical composition may be in the form of a capsule or
cartridge (made, for example, from gelatin) comprising a compound of this invention and
a powder suitable for use in a powder inhaler. Suitable powder bases include, by way of
example, lactose or starch.

The compounds of this invention can also be administefed transdermally using .
known transdermal delivery systems and excipents. For example, a compound of this
invention can be admixed with permeation enhancers, such as propylene glycol,
polyethylene glycolm monolaurate, azacycloalkan-2-ones and the like, and incorporated
into a patch or similar delivery system. Additional excipients including gelling agents,
emulsifiers and buffers, may be used in such transdermal compositions if desired.

The pharmaceutical compositions of this invention may also contain other
therapeutic agents that are co-administered with a compound of formula L, or
pharmaceutically-acceptable salt or solvate or stereoisomer thereof. For example, the
pharmacuetical compositions of this invention may further comprise one or more
therapeutic agents selected from the group consisting of B, adrenergic receptor agonists,
anti-inflammatory agents (e.g. corticosteroids and non-steroidal anti—inﬂamme;tory agents
(NSAIDs), other muscarinic receptor antagonistst (i.e., antichlolinergic agents),

antiinfective agents (e.g. antibiotics or antivirals) and antihistamines. The other
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Pol yoxyet hyl ene sorbitan nonool eate 50 ng Starch
powder 250 ng 10 Representative Procedure: The

wongadisent s are throughly bl ended and t hen | oadeas2003/034444

i nto el atin capsul.e (300 f co si.fion per

ey Peet P FERRAS deippmiPtmes A ealy FeBighlgsalts o

S ' ti i

e MLl 3F SO RRAL e S hepgRti gt 88 fEbikd as optically

pate dreosomgsst al | i ne cel | ul ose 35 ny

Pol yvi nyl pyrrol jdone (10 Wm. % in water) 4 ng Sodi um

car bé&%ﬁ@ﬁﬁw Hpwigtignssillggiratymepresentative pharmaceutical comppositions
T . enresentative Procedure: The active

O?ﬁ%?@%g%%Pg%§5§?ch and cel lul ose are passed through a

No. 45 nmesh U. S. sieve and m xed throughly. The

sol ution of polyvinylpyrrolidone is mxed with the

resul ting powders, andFotmdationxExamplesA t hen 30 passed

throygh.,a No. 14 nesh U S. sjieve., The granules so

pr od&%’é’é g8 &PP%‘éeSafjf;r ouah admmistFrion#6e BrepaIe G dollawo

18 nmesh U. S. sieve. The sodium carboxynethyl starch,

magnesi um stearate and talc (previously passed through

a Ndngre@ieash U. S. sieve) are then addedzhguhie

granules.After nixing, the mxture js conpressed on

a t atlanpomdhifitiee invemtidor d a t abl et wei g50gngd 00 ny.
35 7 é%@a 3 06 PCT/ US2003/ 034444 rul ation
Examﬁ'léﬁ%ge, yb&rg%ﬁ for oral adm nistrat iféﬁrgge

pr epa¥idEnesiying geatalfs: 5 | ngredi ents Anount 10@egpound of
the invention 250 ng Mcrocrystalline Celtul ose 400

nmg Silicon dioxide funed 10 ng 10 Stearic acid 5 ng
Representative Procedure: The ingredients are throughly blended and then loaded

into a hard gelatine capsule (460 mg of composition per capsule).

Formulation Example B
Hard gelatin capsules for oral administration are prepared as follows:

Ingredients Amount
Compound of the invention 20 mg
Starch 89 mg
Microcrystalline cellulose 89 mg
Magnesium stearate 2mg

Representative Procedure: The ingredients are throughly blended and then passed
through a No. 45 mesh U.S. sieve and loaded into a hard gelatin capsule (200 mg

of composition per capsule).
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Representative Procedure: The ingredients are
t hroughly bl ended and then conpressed to formtablets

wO@6eE/meoef conposition per tablet). 15 For nmul aCTms2003/034444

Exanpl e F Singl e-score I real
adm ni stration are prepa'r}r-@gﬁv-gowo affo? L hg%sé I ngredients

AnDUrtapsies f5malHdhiafstrhfién M&gﬁéﬁdrémas‘lﬁ‘ﬂoﬁ}@: Cornstar ch
50 ng Croscarnell ose sodium 25 ng Lactose 120 ng 25

~Magnesium stearate '5 ng Representative Procedure: The

ingre[gi eats are throughly bl ended and conpressed to
f or mA8eAEHISe- scored tabl et (600 ngy of c Ut i ons

bt 3 5 ﬁmﬁﬂﬁi‘ﬁ@
ICF)E:[I'/ %&?ﬁﬂﬁw&%ﬁ% ation Example G %stf}gpensi on

for diadyoxydihiylens soditan mimwofpatepar ed as fol30omg: 5

par aben 0. 15 ' O PrI paabn . 05 Graul at ed
1

sugar, 25.5 Q.. rbitol (70% sol.ution 2. Vee
- OvBsneiniiiveBotedd: ThE R Ghcnth Shihiighit Slyaded 2 Then loaded
Col or;jyfags 19560 IeSst BRIRG BnSper bbsiR), ML 20
Represent%\e??tvﬁleé%rsgcéggrg{:gqﬂr‘ﬁe |nélr1e3i%yee¥1t%sar m xed to
forma suspension containing 100 ng of active
i ngredi ent per 10 nL of suspension.

Formulation Example D

Tablets for oral administration are prepared as follows:

Ingredients Amount
Compound of the invention 10 mg
Starch 45 mg
Microcrystalline cellulose 35mg
Polyvinylpyrrolidone (10 wt. % in water) 4 mg
Sodium carboxymethyl starch 4.5 mg
Magnesium stearate 0.5 mg
Talc 1 mg

Representative Procedure: The active ingredient, starch and cellulose are passed

through a No. 45 mesh U.S. sieve and mixed throughly. The solution of
polyvinylpyrrolidone is mixed with the resulting powders, and this mixture is then
passed through a No. 14 mesh U.S. sieve. The granules so produced are dried at
50-60°C and passed through a No. 18 mesh U.S. sieve. The sodium
carboxymethyl starch, magnesium stearate and talc (previously passed through a
No. 60 mesh U.S. sieve) are then added to the granules. After mixing, the mixture
is compressed on a tablet machine to afford a tablet weighing 100 mg.
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Formul ati on Exanple H A dry powder for adm nistration
by inhalation is prepared as follows: 25 Ingredients

wanonrgisoConpound of the invention 1.0 ng 30 LAacTasSe002/534444

ny Representative Procedure; .The actjve ingredient is
m croni zed and then bl at se. This

bl endgd & XYl ddni ; | tin
i nhal at iéc.)f?f%rS rcar@?%%&%@ﬁ'ﬁ%ﬁ%@%ﬁ?ifogﬁb@he cartridge
are adm ni stered using a powder inhaler. 40 -49 WO

2004/ 041806 PCT/ US2003/ 034444 Fornul ation Exanple I A
dry p‘@ﬁﬁétenfsor adm ni stration by inhal at i Amount a

net er ed —dose—tnfrater—s—prepar-ed—as—el-ows-:

Repr € appamdf BuentierR: A suspensi on cohtlamgi ng 5

wt . Mafroarystallipe wellulese 5 t he invention anghPps W. %

| eci tﬁii@ﬂ«ﬁo?fd%%ﬁl%g by di spersing 10 g og active
corrpoun(fas_ mcronrzed particles with ne Amg ze |ess

t han Stearipdcid a sol ution formed from 0.2 g Hing | ecithin
di ssolved 1Tn 200 nC of dem nerali Zzed water. T11e
suspension is spray dried and the resulting materi al

i s miRgpesserratvé Drovativet TRS idpaadiats reBAueliHBARY dnfShen
than 1.5 m The particles are |oaded into cartridges

wi t h comwsessed toelorm, tahlets 665 meg ofabnposivienipen ablet)

Fornmul ati on Exanple J An injectable forrmulation is
prepared as follows: 15 Ingredients Anount Conpound

of the invention 0.2 g ' 1.8 buffer sol ution
(0.4 M 2.0 nL HA (o.EOFIE %‘Hér%uﬁ\é f’%s N g.s. to pH
4 20 Sidglesscrdd satiléts €k, oral finhihB}ration aretprep@edrhs follows:
Representati ve Procedure: The-above ingredients are

bl enqggleaiphst he pH is adjusted to 4 0.5 using 0.5 N
for O BrPORHOA MG XPRUON ar e prepared as FAN0IBEs:

Cornstarch 50 mg
Croscarmellose sodium 25 mg
Lactose 120 mg
Magnesium stearate Smg

Representative Procedure: The ingredients are throughly blended and compressed

to form a single-scored tablet (600 mg of compositions per tablet).
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I ngredi ents Amount 30 Conpound of the Invention 40.05
nmg (as napht hal ene-1-5-di sulfonic acid salt)

wohermarspst al | i ne cel | ul ose (Avicel PH 103) 258CE2/USR003/034444

Magnesi um stearate 0. 75 ny 5 Representative
Procedure: The ingredi UAHED y bl ended and

t hen o Seh Rk dtat ' . Wite,
Opaq u)é;%a%ggloﬁg%lg?@%: onpo ssgt{&itlgﬁ PSS%&]F 2 arg g gﬁ ﬁcfllecffvgs -50 WO

2004/.041806, PCT/ US2003/ 034444 Fornul ati on Exanple L
Capsulggéff&ti@w—_adwfinn are prnp‘ﬁmngg

f ol | dwempoynsheidhie amestisgmount 5 Conpound df0 g he

| nventi@aticl&@d 2 ng (as naphthal ene- 1, 5- digsqu, f oni c

aci dogo .t %&rﬁgoryst alline cellul ose (Avicef PH 103)
1309. &ﬁ’b‘}l siumstearate 0.75 ng 1020¢g

Repr edethyhparaberPr ocedur e: The i ngredi ent s oarse

thro ed and then |l oaded into a | atin
caps%bﬁé%%{égl, Wi te, Opaque) (300 ny Qg)%g
conpddiapplsiedsdigar capsul e). 15 Utility The2%dgstitut ed
4- amsmgﬁol((?m/d'tﬁyﬁt@ghylzpi peri di ne ?nld rglgsed
conpaynds 4.nvention are useful as carinic
recep %elgugholf%%qﬁeilp@tﬁ%g therefore, such lc@uﬁpounds
are Udefaringf or treating nedical conditiond.06%n&t ed by
nuscardplifgd eceptors, i.e., medical condifi whi ch
are am .{e%ated by treatment with a muscarini
recea:ﬁr‘gr;l1 WalH agoni st. Such nedi cal cohdite 18Rl

i nclude, by way of exanple, genitourinary tract

di sorders, such as overactive bl adder or detrusor
hyper. Vi ier Thy meretients aganixedito fest 4 saspension
tract dj.sard ,_such as.irrj.tabl e howel syndrone,

di ver®PPEyag ?Qﬁ %%éﬁcﬂvsgr%? gtper égéﬁr of sHspensioml
hypernotility disorders and diarrhea; respiratory
tract disorders, such as chronic obstructive

pul nonary di sease, astRomnwstiorpBkampiety fibrosis;
cardi ac 25 arrhythm as, such as sinus bradycardi a;

Par ki‘hdBHpawdsr denadminisggtion by inhalationde peepated s fallows:

Ingredients ‘ Amount
Compound of the invention 1.0 mg
Lactose 25 mg

Representative Procedure: The active ingredient is micronized and then blended
with lactose. This blended mixture is then loaded into a gelatin inhalation

cartridge. The contents of the cartridge are administered using a powder inhaler.
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Al zhei mer' s di sease; disnenorrhea; and the like. In
particul ar, the conpounds of this invention are useful
woanostonesabi ng snmooth rnuscl e di sorders i n mamMmBCSUS2003/034444

i ncl udi ng humans. Such snoot h muscl e_di sorders
i nclude, by way of il IM&MX ctive bl adder

bovol S A o R Y iR B Rersipadobe il i

plmesdey folletvsot her conditions nediated by nuscarinic

receptors, the conpounds of this invention will

t ypi digpirgsehtatize Rrogedurer elsuspendioy comtaiming 5 ywt. % of a compound of
arenterall a single daily dose

B 19 £ vt 4oe1§c%ap % btparedivg Ginsthine U pafertyes compound as

{ Fou

nggfgﬁ?ﬁ sger eééstgf per gi/éé\c/ivlé Itﬂ%ly%)(? E’g* ﬁ]yaa%oé&boé{ @meﬂ frgm 0.2 g of
lanjthinéisguvédin 200 mhyFidemaderadd Wdtbr, AERAMGERicHUS E‘%ray dried and
-51 WO 2004/ 041806 PCT/ US2003/ 034444 factors as the
thesteguliing mepteréal dy nnqromfzed trepgstieles having amuani dimmetehless than 1.5 pm.

ond|t on b treat t he . age and, general alth
T8 Mol Se? B i Bofitecs fitn BRSwReadth batewrd orgethane
active agent, the route of admi nistration and the

like. Typically, suitable doses for treating snooth

muscl e di sorders or ot [Fermdlation @#gampled] medi at ed by

nmuscar i ni, ceptors, will range fromabout 0.01 to
aboutAIB’élJWb(iﬁj fogplagion is prapaeedagdatiowsr ef er ably from

about 0.02 to about 10 ng/kg/day. For an average 70 kg
humadpgreflieatswoul d anount to about 0.7 to mkewit 3500 ngy

per @Mnﬁtfunﬁféf'tﬂé? gRin N a prererred gqpgdrTent,

I's . lnvention are used to®treat

th

ovgr PE{FOU?‘%%%‘G&’@ er slation Mo treat oved Bt ve
bl ad ] (0t5N) ooNpOEN@SS N) this 10 i nveyy.it@pHw | |
tyPl aehioy gy ered orally in &qi#??gﬁrr&al v

ases _per day:
SI ngl e daily dose. Preferabl y, the dose for treati ng
overactive | agder . wi | e from about (1.0 to about
20003%%%%%1——@{1%8% lTB Y iggredignbtatedignded gad the pH is
CoONPQRGRIWb 4L 5 treat a

r espi ?@t ory él sor&isméequ gg&g rlsgﬁ?t{:m%st ructive

pul nonary di sease or asthma. 15 When used to treat

chroni c obstructive puInDnary di sease or asthma, the
compounds of this in aIIy be

adm hal.ati.on in ai |y dose or
@a 'ﬁéﬁe r§¥al gmb%l?tr%ﬂ%? ?’Pg‘lp@’fe 330 ¥ dose for
treaﬁgﬂ@dlgﬂftgonl c obstructive pul nonary S&:@&ﬁﬁe or
asthma will range from about 10 g/day to out 10
g/ d@pméalonn&efﬂmavmronpr eferred enbodi mplps e
conpounds LNV on.are u to 20 treat
irritable (gg\lll\ééﬁ salﬁ r -ﬁé IS%%HCﬁgaéd]tt treat irritable
boweMiggpgestatiin emlﬂ@ﬂoscéﬁmahha 188)t hi s R2A9&ntmgn wil |
typi wghymﬁﬁmtgl stered orally or rect aan'ng a

single

Representative Procedure: The ingredients are throughly blended and then loaded

into a gelatin capsule (Size #1, White, Opaque) (300 mg of composition per

capsule).
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daily dose or in multiple doses per day. Preferably,
the dose for treating irritable bowel syndrone wll
woange4fsoeom about 1.0 to about 2000 nrg/day. | f PAEAISLM®A/034444

t he conpounds of this j can adm nistered in

conmbination 25 with o ol 8{] agents

i ncl @hpBale®RE 24l a@lﬁﬁﬁsﬁrﬁl@d@ﬁ@g&é éw@ﬂbﬁo@@l ected from

the group consisting of N2 adreénergic receptor

agonilsgredigntse. , N2 adr enocept or agoni st s)Ameaumdti -

infla —- ' i

non- $tosmpsivagiofiha Invemfioranmat ory agents 16QSANDs), N3

adr ener 9i Qad REHMAEncAN SISl fonld acd salPB a?r encep: otr

agon| ts er carinic an sts

el %Ysgﬂrlﬂ?f:%ﬁ%ﬁ @é@h?gf@nu i nf]é?%i;‘@gagents

(e. gM@lesmnmtemteor 30 antiviral s) anti I@L”;Simgl nes

and ot her—therapeutic agents, suciT as cronyt T sodtom

or theophylline. Representative (32 adrenergic

rece ]

G WD g 7o R R and then loaded
c onp dutn dsgeddtint dapsule ((Siga tl oWhitecOpalgue) 300 mp@fooiposition per
limte (3 sal meterol, sal butanol, fornoterol,
sal rT@FP;ﬁH‘iFI fenoterol, terbutaline, albuterol,

i soet harine, netapr ot erenol, bitolterol, pi rbut erol,
| eval buterol and the like, or pharmaceutically-

Laitieept abl e salts thereof. Qther f2 adrenergic receptor
agoni sts that can be used in 5 conmbination with the
conpd A gubsiftuted Yeaming dnpyoidylmahyldperidine andretated compounds of
Limted to

PR aff uls@éﬁl 6&&%%%&8?@99%@%%% 89d) therafgtey such
c&ﬂﬁ&.‘zﬂd]s %}é‘ﬂédf&l%f‘?%ﬂﬁ%&béﬁé%}cgﬂaﬂ gglp F{%ﬁ%@%ﬁ@i&g@% receptors,

and 3- I oxy-

ie hmdrcakgmlelﬂti’gds)vp]hehn yie]angdlivydted be tien@)dne Bithl 4 maxdatinic receptor

propyl ) benzenesul f onam de and rel ated conpounds
apgiYs Sych megisab sonshgonsanclude. yovay h%@amplmgng@urmry tract

d%ﬁ%;so ;@:uérl?g sgof/vle;e{c 1?3/%] )E/) aﬁlg rh‘él J]e}ﬁ'g %ﬁ@&éﬁ]&i@f? @fl)éu symptoms;
g&ﬁ&bﬂté@ﬁlﬁﬂ&b&t didbrdaE, Guth 84 RAtadlAbAVE @?nd&ﬂﬁ H%ﬁfcﬁﬁlr disease,

conpounds di scl osed in WO 02/ 070490, publish
a@ghsmgqtronﬁestmbhyp@m()tihty{dlsorders and diarrhea; respuatory tract disorders,

e T T R T A S —

a§hy(tﬂxn{556sdcﬁ § uﬁ‘bﬁfdgdg(leh lle_lenhS %}seas%e%o%tﬂve disor: ars, such as

(fornyl am no xyphé - hydr ox anm no

Aiqhbjmi/s}dlsé@sb)dlsrhemmﬂwaﬁaﬂdmeaﬂtbde 3-(4- ([6 (f
(2R/'S) - 2-[ 3- (f onnyl am no) - 4- hydr oxyphenyﬂ]@
hydr Mlﬁ‘yﬁl}»éhﬁ FrEnprssds phihyg ventiomhara zie lstqrft@ﬁmg shapoth

mlﬁ%élé 816 c%?é 1\# %mﬁnwd r%ci%ﬁéhé@?ﬂ %mmyle }Z]lSOl‘del‘S include,

b}aWh{/\ @T hrithtion, o9¥abR Had@ReNAG [ 3 (f Ak %‘I‘ngcrﬁm% 1sgase and

tent-butyl)-3-(4-{ [6({(28)
mztagle bowel syndrome
hydr hen r et hyl } anj no) hexyl ] oxy} butyl)-b
e%ze IUISB qu_o‘g} %}1@ g di}sorders ())r othf):/r c!ond%’/cl}ons n%/edgated by

muscarinic receptors, the compounds of this invention will typically be adminjstered
orally, rectally, parenterally or by inhalation in a single daily dose or in multiple doses per
day. The amount of active agent administered per dose or the total amount administered

per day will typically be determined by the patient’s physician and will depend on such
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butyl)-3-(4-{
[6-({(2R/'S)-2-[3-(fornyl am no) - 4- hydr oxyphenyl ] -2

wa o 1ses hyl } PCT/US2003/034444

' exyl]-oxylbutyl nzenesul f onam de and_rel at ed
e e &0 ety BR800 oo i Pt heing trated, the
a%léi: chl o rnggaé rl11 53%2%&%’ ée)%l %éc?g(t’yt%ﬁ Eé(l% a&ﬁéméﬁ%]e %ftlﬁ%/t(} ? 81}<eyaecttil¥§ la}gent, the
rouge oHgdinimistratiphphd fhedilel. and 25 rel at ed conpounds
di sclosed in WO 02@02443 9, . published on March 27,
2003 1yBicallyswitablg desesi fon irestingsuegath muscle slisosders or ethier disorders

RSB P UG8t REch3R FASORLBERTEH FARS SRy o

ki _ _

eyt S s N | HGELL v Tts
tf

hamenthissvdld einennt toabopt @7itaebdut 8508 by per@af of gotive agent.
30 Representative,

about 500 r dose. .
cort h%g’feé%a&g@ng eph M eomRQMIdS AT Buisariiqroare wsedto treat
Ydrsctive 1d § 8, 4 eJc de, but are. not. .
e R ﬂfS%# B BElegivd BT s BingButas o is
inventéorewilbspivally beulintaistensl @RI Nshele daily dose or in multiple doses
6a, 9a-di f| uor o-| 7a-[(§2 -53 WD 2004/ 041806
pasdpy 1 pretinably 32 single daily dose. Preferably, the dose for treating overactive

bl%%é%%ilf’r%ﬁ%’%"ﬁﬁé?%ﬂ LR AR OB B e 1T bor oot o
51 oTh i nelefrbaBfbodhicn UL Ko R PR VEH O B vsed to

trept iadePiaRory xisordery suofics ohfonicasbstr@&ivd puledhery disease or asthma.

O ool i e o 5t ot o
Uni ' . .. q...the f t.e. .
oL 6 9, R B2 5y Ul 5 By o

maltipledosss ger ddutPryRedbly, tRE @6cFBAHEatinBPENrbRAR UL cﬂ;f'e];?tﬁmonary

.and the |ike, or pharnaceutically-acCcetable sa
diggpse enasthmpavill saggedyernd abowtcl Oeg/dactosibent tiimg/ddy. be

P her e et iy B B Hpainichs. B Comppes oty his eention are used to
tréok BERiH@bowaLtd m&ﬁ@%&ﬁ’%ed@t%%%t Hﬁta'bléol?o %3?‘?%58’?95“*

an amount sufficient to provide froma
conmpoabdyiof Hhixtingertim widkypicallibe admirigbled ozalfborratialiith a single
L.nc] ude,, for exanple, other anti-inflammatory agents,

dagly dose pim mpultiple dasesperdsyi Fasferabhb gho,dase for reatingiuitible bowel

' . [ P inhi.bitors (e.g.
Sy_tﬁﬁgphip%:_ PRAEE AR LS %?’%5@8%%@0 RS/ PDE3/ PDEA
i nhiTfidegifes]) the dogipoahdd 6NBisARVAARAI cah He GBnfnistered in combination
nont el eukast); inhibitors of |eukotriene synthesis;

wihnotben Sheraphittic agants inpludingame drmorbitheraseutis agénta selected from the
tryptas ang e!ﬂﬁl_st ase inhibitors; bet g-z integrin _
gr%‘iﬁ‘g"d‘éﬁ g Of R 3TERRLRIG IPGAR T 48RRIt (1 &g BnpdremOcsPptor agonists), anti-
inBdahAgRM i i ' .. -CYt oki pe
ant aggﬁ%’ gée;mé( ge% .coc%g)%ﬁdllﬂéea an ‘53’3%%02‘23?“%3 a&g{nag)ﬁy agents

(NSAIBs), By kilrenanid teoehtor agonista(ilel, (B didencROCadontsd)! dthePRuscarinic

alL-4 ther_a&/,, an al L-13 therapy, or_a conbination
reqeRky @gtagonigyst (ientangrklolinergic ageniskiantiinfgetivieegets (e.g. antibiotics or

antivirals), antihistamines and other therapeutic agents, such as cromylin sodium or

theophylline.

Representative 3, adrenergic receptor agonists that can be used in combination
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20 For exanpl e, representative phosphodi esterase-4
(PDE4) inhibitors or m xed PDE3/PDE4 inhibitors that
Woam)4kn31&osed in conbination with the conpoundsPof/uUSki0s/034444

nt ' ) oI n&é % dgﬁ(%lgﬁ{g)ewc R&e lbiu[cn;arteen%t ii?ni&aids’[o salmeterol,
sﬁlﬁlm%dl Phemstersly @Alﬁl'%ﬁﬁﬁél ?eh%%"r&oi@)‘l!)dtﬁlnﬁc hﬂyuterol isoetharine,

2-car borret hoxy- 4- cyano- 4
m@tapmpﬁrqmu btmlhmlypmtdelﬁ)ll llevailmtﬂmd) anyptheriike) oy pharhaxanically-

1-
a&&}%t]%em?m j t&r%r@ﬂ% r Bz 4dr9@ﬁrglﬁé@mi@r@ﬁ@w>918)th@thambsmcd in

pifbiasighaTt @%@@%@%&%ﬁww 0898?18%}% et gy, 3-4-
{I[5.(({@R2Q R0t NS-[4iHBroxQL3- cally-acceptable

her'eof .” O her repregent at’i ve 4 or m xed

phmlﬂ@hﬂi;ammm)hﬁxyﬂoxy}lhmwl}hmze%A&Ifcﬁraﬁﬂde ausd Bi(B[7-({(2R)-2-
(Chirosci ence

By - BYBaen m%r‘é§%1%stlw;>pmﬂkmml£)@m1oxy}

PR s e AL e iR W R

ofished dnastgsBYé - 280 08473 -(4 -DOAr IR -3-
plélll stcl osed |%11(SW)99/ 475@; i %ﬂéul den); Puma ﬂ??ﬁoﬁgy’

(hwirexmetbzhphenyilethytiamino) axsd}w}bwl)plﬁmﬁ]lmidazelwnm4 dione

OB OR B P DSy 10 4§ AP Rt 2, 2002 3-(4-

t 33 ad
{JE RS P e rm AR Wy SRS VE oinat i o o
mmdxyemgl}ammhaqs]oay}Mtylsbemmmfmmmej 36 {[BOL(28)-2-[3-

t | t dt 4-12-1[(1S, 2R) -2
oy Im - awmﬁwh y IOKY%YI&MQ)WWH@KMWW%I]

it e

h@rﬂidik@kth?l}Bﬁﬁﬂo)he@ﬂ}%&?}#ﬂt?ﬂ%l%ﬂz@n@ﬁlfgnaﬁﬂé Ngkeaﬁsétyg -3-(4-{[6-

ounds di scl osed i Pat ent

({@goed[sggfoné?ﬁmmat maxymmfxylwswdmmmymmno)hexyu
oy RSl e N~ EBHEOR e @S ATh  fmylamino)-4-
by BRAGpRr e "Qﬁ’e‘%%%%g%‘“ﬁﬁ’%@é’@@%}yﬂ%lﬁPg*f%p?%?@% Armide, N-(rert-

bﬁtylb) B-(ﬁél—t{[@(\{(ﬂﬁﬁS)-ZJB (RAAgaMleH 4 Bydoxyshicayi]shed on
ptenber 4, 2003, and US 2003/0181726 Al, published
hhs&rogééﬁb&}b@m@@exyt]m}bw&bmﬁppw almdﬂealﬂsrelated compounds

SESLERELONR VIR EORET b, SRR B o

dﬁﬂﬂcﬁ@bér&?l)@ﬂﬂBﬁbxy}h?k?lgﬁﬁidoy- - };Eﬁoiy%a}ﬁﬂéflﬁgcﬂl%'x&‘methyl)phenol and

receptor agoni st W | resent in a
redaied lcemenundscdlssﬁoqu aw W@ (Bl @44an,omiblithedgort Maatio2(T, 20089 0and

S S St o Ve AL 4 rtor o
3
IESLER BB 1R AR s s

Tpptealaty;tthe/ B,-hdreteigic rasubter dpnist Will Ba pyeshtSA a8 dffounBstificient to
ounds, when admi ni stered sinultaneously or
gcdp;éﬁgmegbpyt 0.05 pg to about 500 pg per dose.

Representative corticosteroids that can be used in combination with the
compounds of this invention include, but are not limited to, methyl prednisolone,

prednisolone, dexamethasone, fluticasone propionate, 60.,9a-difluoro-17o-[(2-
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wi |l have synergistic effects for the treatnent of
snoot h nmuscl e di sorders, such as 20 overactive

wohemdar’os Repr esent ati ve nuscari ni ¢ ant agoni st BCTiUS2003/034444

A PR 0 v o
c%%“r%%“?ﬁi’?&@ﬁ%‘%&ga%ﬁ b&a’ga;cggﬁ%g-ng}?60c-methy1—3—oxo-
e S T —

3By el ebten beclemethasaie @pirs (8. £rthe Bropisndts 6Rker the QT2d&ipropionate
tiotropi um brom de, nethantheline, propantheline

esteplpudesonidesbenisplideemomatasone egtrisde.g. theifdioatessier), triamcinolone

rom de copwrrol.at e. ( Robj.nul I sopropani.de. i qgdi de,

B otofeBo B b ReiBSohide BrtiESssttrobORre: Rk ToosaT, 8£:126 and the

1fiabsy i ' t | o o
e . B e AREL L ofteriod will

beymteseohincthe gharnpicewticab pompositien anz therapeutidiily@ffetfife andunt.

methoctramne . 30 and the like, or_a ] )
Tymigathicibgstceeidphanticalammnteryagent Wilkhespresens in an gnount sufficient to

l.iste salt, alternate
BRA0E ERRRIEPR el ibeu ST ul P! dordy cor
Repr @it &litabR @ibiRdtfind Thel8de, fbr &ampld, HIRG @R Qhflammatory agents,
ant agoni sts) that can be used'in -5 WD 2004/ 041806
eF&IINgJSZDS) GyuoB a¢ selivmentrnnglycate; midpbronibsadiupppinskphodiesterase

EPE ETR SR betalEie, SR ofimonied POY/PDE intibitos),
R B RPN, Y O G MARAR; s

ighibitbsnproteaserindibitors, such peirgptacsdndeeliyate astkibRéisgBeta2integrin

tripel ennam ne citrate; alkylamnes, such as 5 )
agtageniskeandadananinedsecrier ageatsty ereantapiopists(eig edenasingt2azagonists);

T ——
s iy SR8 0 1) 3 . 1 gt o o

ifiyiditosifeyiottihe dypthesiadi ne or its descarboet hoxy
anal ogue, terfenadi ne and fexofenadi ne hydrochl ori de;

azel d¥rieampledrepeaseafativie phespliodingtetased (PBE4hinhibitors or mixed
uti.cal |l yr acceptabl e. 10 salt.thereqf; or, faqr )
HE P ERb RS R A il i compoundt of this

IR GRM A Bl Mo AGEBRIRE S cis 3alylanbAERE %ﬁp%(%&éﬁ- -

doses for the other therapeutic "agent
noashdoiypheinyd)eyvliohéxam- 1 -cabprylicacid, 2-bebomethoky-drcyane-4i-(3-

the range of a %gé 0. 05 g/ day tQ about 100 ny/day.

c¥rIARroPY BRI BYR-dotuaremsthoxyrRieny ey chehexaurd cones neig-[4-cyano-4-(3-

| ds_arg,.al.s

LGPy 80T ORI 38,288 . -
(@cmpéﬁtﬁ@ly)-ﬁm&ﬁﬁﬂ‘gp@hyﬁ@y@élféiaﬁ@‘i’lc@ﬂadﬁﬁé a¢itAhA the like, or

receptors, or for discovering new nmuscarinic receptor
phameagewically-acerpiablo sdlisdhercal. Othet espsesentativeBDES orayixed
POPDES inflibitdr inctade AWD-12-281 (elbion); NCS-613 (INSERM); D-4418
(Chiroscience and Schering-Plough); CI-1018 or PD-168787 (Pfizer); benzoqioxole
compounds disclosed in W099/16766 (Kyowa Hakko); K-34 (Kyowa Hakko); V-11294A
(Napp); roflumilast (Byk-Gulden); pthalazinone compounds disclosed in W099/47505

(Byk-Gulden); Pumafentrine (Byk-Gulden, now Altana); arofylline (Almirall-
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and/or Mo nuscarinic receptors. Mreover, since
compounds of this invention are selective M

waous@anisos c recept or subtype ant agoni sts, SUChPCT/US2003/034444

BRSSO BB R P 22781 gt BB 0 HIS rane

ggl%kg ical systemor sanple. Any suitable biological
system or sanple having nuscarinic receptors may be

enpl oRestesentaive!P, atitetieRge woksdr agonidietlaobsibs esdgh tb@bination
in V|tro or in vivo. Representative biol ogical
undspf this inyentigs iaclvde, b are rat bawiied top2A[4d2[[(15,2R)-2-

e %f-&%?mﬁi@%@"h ek et Rl thiepokdiedc s 2.2

S P I 2SR 3 p M)

Imene}ajr]pttmccaord; and ielgted compomdsrdisclosed de R8s Pdtent No. 6,538,152 B1,
Lcon th a mnus garlnlc r ecept or - ant agoni zi ng
éﬁp pree zéo

5FS. Ratgnd Now 36 K. B lprigsued p@e"cmll 23,2002,
@ eﬁ%ﬁgfé Zz{dp&egglg ré&éfo? agﬁrggts blfcg%g dtﬁ?)%egélgﬂase%ﬁn U.S. Patent No.

determ ne usi ng- conv

6;365,026B1,, issuledonaSarchd, 000 B amd P ENPABS: &ﬁﬁ%ﬁoﬁ@ﬁbﬁ&tmn Nos. US
functi onal assays. Such functi onali assays i ncl ude

30034166 TEUAA: publishethge Septambend,r2008| and HE 200310181726 A1, published
Sﬂiﬁr@%@b%ﬁo 2@@ %ﬁt&% Wéyp &vsﬁ@ e ne%'cgltetggﬁ%@ést will be

B e T S L

Ty]nmlﬂlppﬁhatﬁ3 adrenér@um@qstbﬂ@gcﬁnst @illwetpibseht il hasebdsefficient to
into isolated nmenbranes via receptor

5S5] GT
IE-‘aYléP Qéuaféw& hangyto drout 366) mgwsdabper@ﬁlult hunapain dthe administration
f ] l.ul I
et ity € RABEG AnfheebF of Bk paSSnd i Pictancetibaaiog witha b
ddreagidie rdébﬁlb? agcﬁﬁﬁ% p%lcﬁllaﬂfr’ B@éﬁll fdrerBaitRé 8Gith&tive, lilfldder and other
Devi ces, Inc conmpound of this invention w

lmmaagﬂbmrzlerm |S)UQh compeundshwhen admunstmd simulteansipioe sequentially,
of .the function assays |isted

I, tors i.n.an

vl ke Sgergisticiptlects fog tas freatmen %5‘?‘29 th pusghgshsarders.csuch as
(;V@&gﬁ{,@[,raa@éragom zing amount of a conpound of this
invention wll typically range fromabout about 0.1

nanorRdpa¢sehtatiad attiscdriific ARAGHRSE (i.c. Aadﬂichbl%@gic)égeﬁtbﬁthat can be
conmpounds of this invention can be used as research

useshinscomghination withcanddp .ad@mﬁemo,ﬁh@ eempetingsiof ¢laip irorention include, but

ARt RSB B e
h%hiah@pﬁl@%yﬂidbﬁﬁﬁﬂiedhﬁﬁb?ég?tﬂﬁco r%ﬁﬁﬁawoxﬂleé Rop&

conpound or a group of ounds 1's conpar
lwﬂmbmmda; iipratropitoh domiglegatiropimm brontidydiotbpiim lbt’cbrﬁlde
|nve tion to |dir:1l|fytet conmpounds that have about

“é‘f&]%ﬂ e sprepantheling kremyide, prispleripe srethyil bapmie, ¢lidinigm bromlde,

L AT ETRENY AT T T M-
(Pathilovg) eocdRiOpkild i@l fAes @y&loﬁh@olﬁt@%fyﬁftﬁ{hg?id% RbpithiRide,

test data to identify test conpounds o est .
trihexyphenidyl hydrochloride, pirenzepine, telenzepine, AF-DX 116 and methoctramine

and the like, or a pharmaceutically-acceptable salt thereof: or, for those compounds listed
as a salt, alternate pharmaceutically-acceptable salt thereof.

Representative antihistamines (i.e., H,-receptor antagonists) that can be used in
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Anmong ot her properties, conpounds of this invention
have been found to be potent inhibitors of M
wous@anisos c receptor activity. Accordingly, i nPar/uS2003/034444
preferred enbodinment, this invention is directed to
Bibiation svith the gempornds ofhisrigventionarslpde, ibyhareamt limited to,

ce
b T e -
drfde28d '&Mlex(ﬂﬁz‘arigﬁﬁeeetﬁ?ﬁﬁé‘diﬁmdés, R Sst ac]]arﬁ:rne amleate,

équal to 10 nM (as detéernfned by in vitro I ol 1 'gan
tdpelphraneine hydrasklayid$ and\tipelennamideycitratenpiiyiactnes siudhi 4

i nvent i on have al so been found to possess surprisi rﬁ; )
hevésapueg ang acaivastine; pipprazéies; ehpp hyidsewizing hydrochloride,

RIS gh o St i BhouioR BBl Rt FoEREE hvarochloride
anfl \¢8ii 7188 hi:&roehlbfas SflpdRIiEATRRINERsR ik eV fcabadiiéi Ng
an hM3/ hMR rati o of a{) | easf 5; preferably at | east

hydrochludideploeatadieé er ibtgscatbobthagy azflogues tatfenadime mad féxofenadine
in vitro radiol.igan i spl ac ni. assays). In qne
haﬁ{p&biqvéﬁi%z RN R RRbloRge e ke R n%aﬂg@ea?lcql}mﬁceptable

. . : r .
B Atreof 6 it Ao BElFAES ¥t AR ard Aot ool acceptable
saft thdaeofconpounds of this invention, can be
denonstrated using various in vitro and in vivo assays

wel | -Suiiehle doses fosdles fipt thenspputic agentsadministaredinesapibination with a
R PR S 6o Lo 55 Sy
TR LB s PSS LS o, s

dompenhdsdie aid ekl BOtestarch foolOfs investgdtingr $tugihgRsiological
limting the scope of this invention. _In the exanples

syetemg,or sHBPIEd b i g Aysedsblie rcaptonn or farnvisconeringnewmusgarinic

e S o S S ALR, v v v,
ANBAR MUnudddriffe recAGRY Moresvg! 48& %oﬁ%lﬁdg%mﬁﬁntvﬁ:hﬁ(ﬁl are

BSA = bovi ne serum al bum n BOC = tert - but oxycar bony]

selavive-Mg ymiscarinid ecvepton sublypoaitegplists,esuch Bofipiiiuxds are particularly
' r = counts per. mnute DCM =
qgg]l@ﬂ fq?r%&{;'iggfgzq%g re:ffgc\:/tgl o seclgcrtrive antalilgonismpo M, receptors in a biological

system or sample. Any suitable biological system or sample having muscarinic receptors

may be employed in such studies which may be conducted either in vitro or in vivo.
Representative biological systems or samples suitable for such studies include, but are not
limited to, cells, cellular extracts, plasma membranes, tissue samples, mammals (such as
mice, rats, guinea pigs, rabbits, dogs, pigs, etc.), and the like.

In this embodiment, a biological system or sample comprising a muscarinic
receptor is contacted with a muscarinic receptor-antagonizing amount of a compound of
this invention. The effects of antagonizing the muscarinic receptor are then determined
using conventional procedures and equipment, such as radioligand binding assays and
functional assays. Such functional assays include ligand-mediated changes i;l
intracellular cyclic adenosine monophosphate (cAMP), ligand-mediated changes in

activity of the enzyme adenylyl cyclase (which synthesizes cAMP), ligand-mediated
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DI PEA = diisopropyl ethylam ne DME = ethylene glycol
di met hyl ether 20 DVMF = N, N-di net hyl f ormam de DMSO =
wdiznatoaydos sul f oxi de dPBS = Dul becco' s phosphat 8CT/US2003/034444

l i i th 2 .NpC12 EDG = .
chitesS ety r A S ST G R PR RIS TPrS) ito
A5 T B PN ORER, 5 -
nydimabiinags indrghosadeiiubr 3flcidbPiBs¥measured, for example, with a

4- (2-hydroxyet hyl ) - 1- pi per azi ne- et hanesul f oni c _aci
ﬂﬁﬂfeseem%eﬂiaﬁgﬁﬁggﬂ%g Rlage li%é@eé;ﬂr @L@E‘Efr@p@l\@lm@rﬂmnmc-)- A

t Sub e. 2 MB = man. muscari nic . .
oIRGB iR il el ik gr Obbreese NP PR LS o ppuscarin
"SSPy 39 0 B AUTRA AL I, AR SapIP R,
npedrinicEaceptot-aniagonizing amatung oHp bympsyndof thisi mvégmn will typically
di iati t = mass spectronetry 4
rafnlgs ataoyt g]?‘?\&iéi g_gm T@@&BHBH&W%% chl ori de

g]_ ﬁeadgygﬁ‘gaﬁg%é %%BMG& 8 fiﬁ?’e%ibg réar? g/eBus:ed as research tools for
dizeoVRingi nie&Omubcayinfoostptoydnt 3ot om thRSEnMMBIAAMY Rd&RBc

PCT/ US2003/ 034444 phosphoni um hexaf | uor ophosphate TEA
receptor bindingdata Gor Pxanple tastdetemndimet by aminiliffo zadibligand displacement

5 TFA = trifluoroacetic aci .
aslsgy)etror %rt]és? [:rgrtnlo)glrmadog a group of test compounds ?s compared to the muscarinic

binding data for a compound of this invention to identify test compounds that have about
equal or superior muscarinic receptor binding, if any. This aspect of the invention
includes, as separate embodiments, both the generation of comparison data (using the
appropriate assay) and the analysis of the test data to identify test compounds of interest.

Among other properties, compounds of this invention have been found to be
potent inhibitors of M, muscarinic receptor activity. Accordingly, in a preferred
embodiment, this invention is directed to compounds of formulé I having an inhibition
dissociation constant for the M, receptor subtype of less than or equal to 100 nM;
preferably, less than or equal to 50 nM; and more preferably, less than or equal to 10 nM
(as determined by in vitro radioligand displacement assays).

Additionally, compounds of this invention have also been found to possess
surprising and unexpected selectivity for the M, muscarinic receptor relative to the M,
muscarinic receptor. Accordingly, in another preferred embodiment, this invention is
directed to compounds of formula I having an hM,/hM, ratio of at least 5; preferably at
least 10; and more preferably at least 20 (as determined by in vitro radioligand
displacement assays). In one embodiment, the hM,/hM, ratio is in the range of from
about 5 to about 200; preferably, from about 10 to about 100.

These properties, as well as the utility of the compounds of this inventic;n, can be
demonstrated using various in vitro and in vivo assays well-known to those skilled in the

art. For example, representative assays are described in further detail in the following
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VI BC = vol unme-i nduced bl adder contraction VIBCA p =
vol unme-i nduced bl adder contraction anplitude All

woenp@imar es reported in the foll owi ng exanpl esTAIS2008/M34444

degrees Celsius (C) 10 unless otherw se indicated.
EMagaplesunl ess not ed ot herwi se, reagents, starting
materi als and sol vents were purchased from commerci al
suppliers (such as Al drich, Fluka, Signa and the

i ke) and were used wtho ngwﬁ) purification. HPLC
was conducted using an Agqul en ?’T‘E?O HPLC or

equi VEhefullowisd symthetic and bisiogichkeexaaiplevira gffereddb iilansite this
as indicated: 15 HPLC Method A: Col um:, Agil ent

- iprveiiga(anyl apypetdo kP constried in apy waes lioktiag rS<>0pe of this invention.

o pdtft ot b BB Tk hie (8 Co R fpamings wnless

o(iﬁe{‘wﬁ?et iﬁfhca\%dl A%b?é:\/f‘atlcﬁls Tio? @e/ﬁﬁcﬁle&e%‘skfth‘éd/é ﬁlelrjggr{%ﬁ@{ﬁ& @Lcepted
. 1% TFA I njection Vol une: Ti me

rﬁbamlmgnt. 2-40% B in A HPLC I\/bt hod B: CoI urm. YI\/C
ODSA 5 C18 4.6 x 50 mm Detector Wavel ength: 220 nm 30
Col um Terrperature 35C Flow Rate: 4.0 ni/mn Mbile
Phase = 10% net hanol , 0.1 %TFA B =
90%;% nol , 10% wat er, (?%%{%2[%? nj ecti on Vol une:
nTime: 5 mn BHF30100%B|nA HPLC

Met hoBS&:  Col urm: | n&rtsi b 06’11)3321'@18 bugwn pet ect or
Vavel B@gl h: 254 nm CEl unm tarébpemaycanbenyl35C
cAMP cyclic adenosine monophosphate
CHO = Chinese hampster ovary
cpm = counts per minute
DCM = dichloromethane
DIPEA = diisopropylethylamine
DME = ethylene glycol dimethyl ether
DMF = N, N-dimethylformamide
DMSO = dimethyl sulfoxide
dPBS = Dulbecco’s phosphate buffered saline, without
CaCl, and MgCl, '
EDC = '1-(3-dimethylaminopropyl)-3-
ethylcarbodimide hydrochloride
EDTA = ethylenediaminetetraacetic acid
EtOAc = ethyl acetate
FBS = fetal bovine serum
GDP = guanosine 5'-diphosphate
HEPES = 4-(2-hydroxyethyl)-1-piperazine-ethanesulfonic acid
hM, = human muscarinic receptor subtype 1
hM, = human muscarinic receptor subtype 2
hM, = human muscarinic receptor subtype 3
hM, = human muscarinic receptor subtype 4
hM; = human muscarinic receptor subtype 5
HOAt = 1-hydroxy-7-azabenzotriazole
HPLC = high performance liquid chromatography
K; = inhibition dissociation constant
MS = mass spectrometry
PHINMS = I-[N-methyl-*H]scopolamine methyl chloride
OIS = oxotremorine-induced salivation
PMB = p-methoxybenzyl
PyBOP = benzotriazol-1-yloxytripyrrolidino-
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Flow Rate: 1.0 nL/m n Mbile Phases: A = 5% net hanol ,

95% water, 0.1 % TFA B = 95% net hanol, 5% water, 0.1%
WOREA4/04506 WO 2004/ 041806 PCT/ US2003/ 034444 | nPETAUSRID3/034444

Volune: 5 L Run Tine: 15 mn Gadient; 0-100%B in A

5 HPLC Method D Col urm: Risspbomye bexgflnprophosphate

Det edifgk: DAD1, Sigral = @@thylmhit@ nm Ref =360 nm

Col uiHF enper at ur e: 45C Hemahytbfirad. 5 ni/ min 10

Mobi ITg,(Phases: A = 20 nM Eﬁ,{\lag@,l—b}ﬁoﬁéﬁdg@% onitrile

(98: Zipa/v) B = 100.nmM T élgcet Otl}llltrl l e
'd//v) I nj ection 8 mn

C 10-800 B i A  JAUEEnD /i’ SoRrCHAn of
(S)- a@ar bamoy!| - 17 1- d.ﬁ rTr [%9‘1'31 entEAcHen amplitude
Step A - Preparation of

| - 3- | u f | | i di o
O b R AR P g CO
uﬁles@oi%@rvﬁ@é hcﬁé’h@edl Alsgomﬁésa:,%@cpdtﬁéﬁwﬁez réaglhis os%ﬁiﬂ materlals and
(33 0.3 nol) m_ of tent-butyl rrethy et her

SOI]NEIH!E wsane pmtchmdifmm cmhnmrctmkmpppha’s (8€h asaddrich, Fluka, Sigma and
addedp- toluenesulfonyl chloride (52.4 g, 0.275 nol)
thsolikes) gRd wiese utsdevithayit firther pygiti 1P%¢éR?t i on mixture was
stir I—?ﬂf@"\vagcd‘oﬁcﬂ{cte]d &m Q?Ag {&{ HWE& Jr%ﬁﬁ%%fjen?ﬂgtrument
m X

t he e vas Stirred

A& thé llowidL eomditionsis inbicaee! at e (100 ”L) was added,
foll owed by saturated aqueous sodi um bi carbonate 25
solution (250 nmL). The resulting m xture was stirred
HRIL. G Mitkeod At enperature for 1 h. The layers were

Cetahat ed and the or ggném ZcaEi® WRauNRPRI46: 250 mm

%@W‘ﬁ%l ous soslj4ipp, bi carbonate solution (250
LmnEI%fr{ @1@ aqueozg nm)nl um chl ori de sol ution (250
ura

_)

(Dep

d aque di um chl oride sol ution (250
AR™d then dried %Hlumsulfate (80 g). The

M@Hhﬁrﬁ@@ﬁ fate was fT eYoaseionitriln 98Wewnies O VnTEAny|

acetate (20 nL) and BHe90% acetonitrile, 10% water, 0.1% TFA

Injection Volume: 5L

Run Time: 62 min

Gradient: 2-40% B in A

HPL.C Method B:

Column: YMC ODSA 5p. C18 4.6 x 50 mm

Detector Wavelength: 220 nm

Column Temperature: 35°C

Flow Rate: 4.0 mL/min

Mobile Phases: A = 10% methanol, 90% water, 0.1 % TFA
B = 90% methanol, 10% water, 0.1% TFA

Injection Volume: 5uL

Run Time: 5 min

Gradient: 0-100% B in A

HPLC Method C:

Column: Inertsil ODS-2 C18

Detector Wavelength: 254 nm

Column Temperature: 35°C

Flow Rate: 1.0 mL/min

Mobile Phases: A = 5% methanol, 95% water, 0.1 % TFA

B = 95% methanol, 5% water, 0.1% TFA
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30 solvent was renoved in vacuo to give 78.2 g of the
title internediate as an off-white solid (94%yield,
wO3be4purdosy by HPLC Method B). Step B - Prepar 8CTais28/034444
0- 1- Benzyl - cyano-1, 1- di phenyl net hyl ) -pyrrolidine To a
Igjec¢tianeVdoluplent i on of #iybhenyl acetonitrile (12.18 g,
Roh. Hm@rol ) in anhydrbimin35 THE (120 nL) at OC,
@adiggsi um tert - but oxpdeot®i®A 9, 94.6 mmol ) was added
over 5 mn. The reaction m xture was stirred at 0C for
tb t reacti on m xture at 0C was added

1= - 3- to f I [idi
%ﬁi“ggﬂ' 3 ol Y ACE SEAb 284 B0 021006
Detsttas2003/ 034444 pBADlor&hgmhe 230ma/ib 8 o, e =36Rwoed
Caodainh Aempesattrieon ni x43AG was stirred for 5-10 min at

P\Miwmtdi me the reactigmbinghure had beconme a brown
GHRIBHEAUS sol uti onAJQ@mMemA 5155y labétBnitass (HBONV/v)
Heaked 8 a0 over ni g (ﬁes RGBT 36:80 Surv)

ri el | ow suspe 0 COO
‘ﬁgb‘g& "before I{]@ ?r vvater 5 (150 n.). Most of
b

MY was t hen ren%glgﬂnl n vacuo and i sopropyl
Gredientte (200 mL) wab0-88%e.inBhe | ayers were separ at ed
and the organic layer was washed wth saturated
aqueous ammoni um chl oride solution (150 nlL); saturated
aqueous sodiumchloride s WP%%A( 150 nmL); and then

RS RO e U R B N S
(20 mHtdp Andpichgrafieh WE[S)- WBENFAIYL@Bidhedi} olidine
give 23.88 g of the title internediate as a

br owilcod Stlr(eet)@ﬂ?a’c;omd)ﬁiﬁ')-‘lMﬁﬁ-pmol@nﬂﬁﬂ@ﬂ\@tmmal) and 1,4-
¥ onbxctclgﬁpfgb)ggl 0 l(%%.\y& B o3 296 Prﬂ;e 5 tlergtgbelgtg 1 e&ler under an

ool
SR sPhe RO V0L R R UL, ponide 124 0275 mob
portfordivise @vee20 inin.1The saiotiopylixtacewad stirfebat D°Q/fD 1 lll[L)The ice bath
and the solution was m xed with an equal vol une of

‘wu@mgedwmtb@ FisRIre was sdrredrpfambien| temperapay @V%my@t é20i5 h).

33 B A eSS Pk P by MRy SAL SRS Dl By dPoonate
sHRAiBN ¢ ZdThe s FhoQ¥Biure s M8 8 at ahsleaﬂfémperauue for 1 h. The
filtered. The sol vent was renmoved in vacuo to afford

14y8)s were separated and the organic layer was washed with saturated aqueous sodium

AR S Q30 BI)% IR SR ARPOROS IPEA pplptin (250 mL )

%ﬁ}a?ecwcﬂfe%ﬂ(g lgﬂ%hﬁglcfe so ologll(g?(l) i) 5@@5{? Iq{)l%&' g&é}gsodium sulfate

(8(&) 1Tltbemiylhn Sulfdte ey ilteicdlofl apd eayhadetdily kfhyy adetdte (lllmmL) and the
drochloride (8.55 g, 21.98 mmol ) in methanol (44 ni
s §n'ramﬁer@n1@a(p¢l sevaaode g ohg of 1he7t1tleglpt digtmesaneif-white solid

(o 93 e bt HPLE P o 3 R “The eaet i on vas

cool ed to anbi ent tenperature and water 25 (20 nL) was
added. The resulting m xture was filtered through a
pad dteBl- Preparatiehiofi(S)-1-Benzyl-3-(1-cyano-1.1-diphenylmethyl)-pyrrolidine

To a stirred solution of diphenylacetonitrile (12.18 g, 61.8 mmol) in anhydrous
THF (120 mL) at 0°C, potassium fert-butoxide (10.60 g, 94.6 mmol) was added over 5
min. The reaction mixture was stirred at 0°C for 1 h. To the reaction mixture at 0°C was

added (S)-1-benzyl-3-(p-toluenesulfonyloxy)-pyrrolidine (20.48 g, 61.3 mmol) in one
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with nethanol (20 nmL). The filtrate was coll ected and
nost of the nethanol was renoved in vacuo. The
woesiddesogas m xed with i sopropyl acetate (100rParL)us00d/034444

ﬁoggf?ér?.g&'ﬁmeg ?&d b%lﬁ‘id\w e%?oéz%ﬁ Q:?{ll ?he( égctﬂ}n) mfxmr% \{Iaes\%gljgrteidr}gr 5-10 min at

e Separate e aqueous | ayer

witich 3k ele Wedckioh $HRAAE Khd BERLR £b10% KBnhogehBEULIIRMIE The
| ayers were conbi ned and 30 dried over sodium sulfate

readtiq) mixTiwe veasdhemheandd attdd°GayefnightdPeLb bj. f Tabaviastmikture
it i.sopropyl .acetate (2Q nlL).. . The sol vent wa )
it O PO RASISTD 5V Flo M40 549140 B0 AGPAIENES before adding water

(SO e L g Bl oo m)
whegplded- TRe eperaieRvepiratkd a0d tieomyhic 1dyer was vitisREEWith saturated
I methyl)-pyrrolidine A 200 nL flask with a nmagnetic

afuepusRmmanimy chipride gelntiom (50 mb); setvaated aqueious s¢diym chloride
3-(1-c o-.1, 1-di.phenyl.nmet hyl ) pyrral i dine (2. 51 an
SR Aol WA AR e 505 o0t was
ARS8 gty S TR0 S A Gl removcd i
vruets give B8 8Scpofthotitledatetmeliatetas d 1ight bfdivid oil TFB9% yield, 75%
reaction m xture was allowed tg cool to room L
puHp by &Rl (e Maibed Reepniaminatedanaiply; wish exesss diphepylaggjonitrile).
vol une). A 50% aqueous sodi um hydroxi de sol uti on was

added slowy to the mxture with stirring over an ice

bat h g@pid — PhshaPitofasT (8ROY1-Cyano D Chiphe ROfde

nm.) was added and m xed w th the aquéous solutrTon at
whi ¢h(S)ilaBerszytt3 t(hrayahé-ds ledipbemylmethylpsitreliding twaa missokved in

Wg‘lééftggéleax%éﬁgg (cgl ?g} é\i"’léré Tﬁéﬁ@m@ﬁﬁgﬁ\?g&%da@ﬁg on equal volume of IN
b@ehytocMbiie SigN'TRE %ﬁﬁ@%@{fgg%{i@&b\%ﬁ% at()r@:tpe aqueous layer was

or gani ayers were co
aaeictedvetd dmégual Soline ditigoprophl wottateu TRt gmEs 1dyetstveére dombined,
of f_and washed with dichl oronmethane (10 nmL). The

sqeiym subfptoead filtereda cliee sdvegit veas eeraovedigrevacuo to afford (S)-1-

drind asier
RO g Ltk Sl MR denfiiBorid & e Sefow foamy
%:ljigggﬂbte( FRisHydrodhl dtidet dalt'chA %som_ﬁéﬂﬁgé@&ﬁﬁ%ﬁg )W%ﬁlp of Step B).

a warm solution of L-tartaric acid (1
et han®é a gtitedrs9lution of (V- I-benzyt-8 +{d-cyanocl j1rdipherylmethyhpgrrolidine

lfy\élgqgciﬁcg gfeté]S ]?g, E%l -r9§tTIngli)te13 LIllléf}:tb%IgOé ZA{%%'LS i)o}ﬁ%tagd%%f;’ql}pdium on carbon

L L T T e

8 t0PC edtladtirnBE fevEhNTeBeactibn hs cdbled tshmbleyit Waperature and water
all owed to cool to anbient tenperature and a white

@8mpJe) yas grldgd g The oeppltingrmixpure yyasHitteryd thasughn padefCelite, washing

b Bt e e Wi e B aR i B PRiaibepolaves removed
ivheuo N sl Wi ‘fﬁ%ed“wtﬁq\s/\%ﬁr%ﬁ}h ak¥Riedil g@ [N tath‘élY)% &queous

formed and then the layers € separated an
saditmo varbomate (S0, ) e The acsultthgaydis eteteydeparated and the aqueous layer

was extracted with isopropyl acetate (50 mL). The organic layers were combined and

dried over sodium sulfate (20 g). The sodium sulfate was filtered off and wa;hed with
isopropyl acetate (20 mL). The solvent was removed in vacuo to afford 5.75 g of the title
intermediate as a light yellow oil (99.7% yield, 71% purity by HPLC).
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25 acetate (20 nmL). The organic |ayers were conbi ned

and dried over sodiumsulfate (10 g). The sodi um
weubdsauesovas renoved by filtration and the sol vemuSHms/034444

evaporated in vacuo to affrd 1.5 0 ofhthe t|tIe

inte g . S ol-{ &)

505 U0 I AR08 S54R A008 QAIE0 1 i

PCT/ L‘j‘S eparatio
3(@)cy'én&11 Caiphe il ethiy] T)é;yﬂ-bﬁﬁhﬁ@)(i’. Seighyhd 86%(H;S0, 41 99MHEPpre-

rroli a stirred solution o

p@@)aréll démbwﬁ%%nﬂﬁ@y apH 83/ miee i JQ)p yltheataationemikiifre was then
h%%#eg @E?@“ & goméﬁg? Qriﬂl%l tﬁt;all’fg{gh ‘lefgln%ﬂ‘g%% Conémﬁ% %géppa%oby HPLC.

@%ﬁpﬁ rngc et onl ? ﬁde ?1%89 }if&?? E&é&g@s et‘l?am*ea&}je aé‘?ured onto ice

(€d. SOUKE byasliies)t eﬂdso% éétﬁoﬁasocﬁmhqwﬁﬁomér&a)mﬁaﬁva@auded slowly to
m xture was allowed to cool before renoving the

theomizdnre with stirringdiysean fredeth wndil thihpH veasiabout B i Buéﬂqnamethane

@‘Z@@i TS e P P ol RO DS Tt i £ Sodiom sulfae
H?&f‘@ﬁt S\Zwﬁ% Aedbir The lﬁ'ltﬁ%ﬁg ?Yagé:o?%%gd %1{133@1@611%}5 were

saturate agqueous sodiumc
selbmmtedr Tad aquenus i@ygneas bxtrated with dighlérogjethahb €100 mL) and the
magnesi um sul fate was filtered off and washed w th
oxgamg Wyersavsasembingd andidried with aver yedivm gdfater{§/g). The sodium

sBTBNTE Ao St Dotk BB SBE NG ), il STt was

1€l infgeid 19zive thelcri@e Brolluét ab alpHedldw/ ORI kMHEH 2.2 g, 86%
to give 31.35 g of the title internediate as a white

pwlybvrm%) yield; >95%purity by HPLC Met hod A).

C.P ] Q oy s . .
(S) ngL ercreds é@ﬁﬁ@tawgtsocﬁssz% Wﬁéwm@%@}ﬁ)m&l Vith 54Bingy Lo this solution
v%’atg aﬁgéc{ %Waﬂh%lutfg;ﬁ (% I3 g%lgls(ir’rgi%) l_ﬁ %@5?17(14 mlL) and the resulting

car bano
nhigtlire Xk titred oyémtght (Iﬂﬂ:ISCh)n @'he IdsullihDpredipitaié vmmlsdlated by
N, N-di i sopropyl et hyl amine (68.4 ni, 392.8 -nmol);
fifwatinn togive e pHaviigosonddea. 3738, 9 3¥pryity by HPLC). Meihanol (15 mL)

s EPUGL A Bl B vl e rRbint SO B TSR AE G gormighe 15 ). The

sﬁﬁr;cwﬁaoélmw&ﬁtz coobto ahdbierftkemPBlatur® @hd h WhittisSBd QL 216 g" >99% purity

40 "'mn. period. The reaction mxture was maintain
byd{Ric@)rwas Oitaimed afig0filtation. ngotthis salidiwas eddedidtiayl acetate (30 mL) and

17 AURg i sa s RDERG S vl s Ay e oD disinct layers

formed and then the layers were separated and the aqueous layer was extracted with ethyl

acetate (20 mL). The organic layers were combined and dried over sodium sulfate (10 g).
The sodium sulfate was removed by filtration and the solvent was evaporated ir vacuo to
afford 1.55 g of the title intermediate as an off-white foamy solid (58% yield; >99%
purity by HPLC Method C).

—-62—



10

15

20

25

30

and the m xture was stirred for 10 m nutes. The

organi c | ayer was separated and washed w th deioni zed
woaver4(860 nl), foll owed by saturated agueousPeoDMiS2NUB/034444

chloride (200 nm.) 30 and tt%g(or ic layer was then

dried wi th magnesi um sul f at a{@geg The magnesi um

sulfate was filtered off ﬁm vvlth

di chl oronmet hane (50 nlL) and”t SO vent vvas reduced

i N (53A-Casamedil 1 Aliph&iylmethyds1 t-1-yl)pyrrolidine

petr ol eﬁm et here%IZ X Z%Oﬁwl) thgﬂ)? %y 418)6%py

PCT/ USpasidreBapuizon @Wdltqaéoamﬂnlnl dg)hpyylnmth}é)parmhdme (d0g,

188 graeD S R o s 2R ol atdodbubil i £Dt JorC ncer

I8 éi’lue[thlto){pﬁ%%e Wak hdedPhiomdBIRBENS) (24IEXYBPntndD) in acetonitrile

Preparati on

(1® ;L3 dedpvidae. bEhedactionmititpieenyd nsatdaytb)502€ (foeX hbugn The reaction
yl pyrroI|d| ne Ste% A - Preparatlon of Hex-5-m1-al
gty yias aHayed & erql bafose remaeyang thesobyent ydey refuced pressure. The

Rl P 350 B g v vashe

wit datdrateld QyReouRsoMluREBichrbbfiatele2 x]?:d@ HP}, )fell&k’é‘d Bﬁ%%ek ©300 mL)

m xture was cooled to -15C and sulfur“trioxid
ap¢ satdiated aprephiesodide.cbloyide @@ m]iJ),) andothem dred| over mépngsium sulfate

(g rtl Slgr%r?e%ggg]s ;tg%gfe ) cgwggﬁeﬁ't gilp%@n.ethane (100
nh?)o /pi%ts%% FRs2ngh é&og%’fﬁﬁsya%ﬁé%{ i @Juae SRR s

estartlng materi a e reactio

potisied df @GhdrtNodane (81O, Jhysovaginkahé eluaet forh 194):0.1a64:1:08

organi c | ayer was separated and washed with 1 N

M ORYBELOH b give 3658 2@ the 6o itemediate as avebite solid (56%
sod (500 nmL), brine (1 L),

ygﬁ 3%§9 h@aﬂgﬁﬁgﬂgp@P?ZQe and the solvent reduced

in vacuo to afford the title internediate (NOTE

Product is volatile, use cold water bath and renove

when sol vent evaporated). Hxabtpde(CB - Preparation of

(S)-3 -(1-Carbanoyl -
1-di phenyl net hyl ) - | -(hex %teyaratwlyps pyrrolidine To a

t .
?SI) r r‘??is@ar %iéb?ra%;ﬁrl'll lld ft )Ey“'B’)??l?%Fl lsyhgyrrolidine
64. 4 1SedSolutisH of 1 10y -
(50,9 5" 0. 34 o %éﬁﬁ%?"ﬁ“ﬂ‘?ﬁq( e 2y

hn’élroy(yh@tdu-zlhwmcd @05 78. Sﬂm)lmai) Nd&ﬁlmevrppyla&wlaanne (68.4

o302 By B e sRleop SR ot i 7R 1 atich ol peshane (780

ity Md%ﬁm@&ﬂﬁ&?ﬁé&%@’ﬁﬁf HGE- 1@ver%9mdéd%%1ﬁﬁumfdéayndme

and then the reaction mxture was
complex (37.5 g, 235.71 mmol) portion-wise over a 40 min. period. The reaction mixture

was maintained between -10°C and -20°C during the addition. The reaction was then
stirred in this temperature range for 40 :l: 10 min. Deionized water (300 mL) was added
and the mixture was stirred for 10 minutes. The organic layer was separated and washed
with deionized water (200 mL), followed by saturated aqueous sodium chloride (200 mL)
and the organic layer was then dried with magnesium sulfate (10 g). The magﬁesium
sulfate was filtered off and washed with dichloromethane (50 mL) and the solvent was

reduced in vacuo. The resultant syrup was washed with petroleum ether (2 x 200 mL) to
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guenched by addition of concentrated hydrochloric acid

(30 nL) and stirring was continued for 1 hour at room
woenp@ioar e. The m xture was then dil uted w t RCWAIS2I03/034444

(750 30 nL) and rmade basic to pH 5 using 1Q N sqodium. ..
rempue dhe rgmaining pyjding pad DMIQ andheresulting Mél}l@@iﬁ avasyied in

nic lLay
v vy 3 4fes s TR RPfe otV Rl S0 BN LA Fchiral HPLC
Metotiadye (10 g); filtered and then concentrated in -64
WD 2004/ 041806 PCT/ US2003/ 034444 vacuo to afford 67.6
g of the title internediate as a yell ow gumy solid
(83%yield). Exanple E Preparation of
4- Met hoxypyri di ne- 3- car box ‘H%%ﬁ&% 5 Tert-butyllithium
(90.6 nL, 154 mol; 1.7 ﬁ‘r{:ﬁh ﬁlqﬁe) was added vi a
cannula to a stirred so on of tetrahydrofuran (380
) YeHsI(1ATardaliyR§I-GipHenfihéthgh il -@ex D9 1-y)pyrrolidine
tenperature. The reaction mxture was cooled to -78C
bef oSEpaodeH L'oo-l';lu_o'umm. ! (11 3 m, 74.1 nTTD|)
dr op eact i Q.st.ir for
1 hoﬁﬂP azﬂlrre ?Qﬂﬁ‘thfFBfS Ky Rac ﬁé)%lﬁ @t]&rr@oﬁt& 1 \vas
diRARES dmid QSL ot 81 Bt ﬁh&% oFhitroxn 1 RadamRicl DMSO (71 mL, 1.0
I Opw se, e res g mxture was stirred
mod36libwed By DIREA. (1T4Henlr ea(tmobm Thei redction misure tveas cooled to -15°C
re-cooled to -78C and di net hyl f or mami de

anthgilfur faexide pyreding aemplex(v9- ﬁ@ Msmeaﬁ’(asr‘f\s’éef? %rbf?fg Pﬁlamns over 60

o e AT T LTFE g ic
M@t@jﬂ:/}?&qné}l th @BE&vE for coRipkte Qonisv@iptioaraTehatuitidg material. To

slowy. To the reaction m xture was added di et hyl
thetrbatioh 201 tuir® waks pddert] Nrasueayehwirogileric agid (hLadind theorganic layer

w%gssn%‘a;eéa%f{vﬁ@%aﬁa% 55l R, ) o

onactl%%i%%@gg)@tbrglé %ﬁtn gt | Ly ium sulfate and the

€ Was renov n an vvash d

s&h@ﬁthﬁ!dluo%ﬂ W@ vadubQ0 affistd thenidletiheraediverINO Bidireductisieolatile, use
reduced pressure. The resulting crude 4-nethoxy- 3-
coidrwaterhatia pndsemaysivhea spheenpeydporaedpy col um

chromat ogr aphy (Si 02, 5:95 20 et hanol : ethyl acetate)

to give 4.79 g of the title internediate as a yell ow

sol i @tﬁﬁﬂ%%%gtmn gg@f{ gg EC&r}Sall%M%llﬂ,IM(@en¥ﬁﬁ@thymllcﬂiex- -yn-1-
Dat a: s, 1H, CHO

8. 87 yDpyrrdliline Ar H), 8.63 (d, 111, J= 6, ArH), 69)2(d

111, J= 98 3H, CH3

Pr epdo $tmw1§1mfr( ('?/'ﬂr g)l claﬁ% B%&i?%@@@momme (64.4

S R 18 i .
ot a1 e RhRrymsthane F adl) at room temperature, was added a solution of

hex-5-yn-1-al (26.14 g, 0.27 mol) in dichloromethane (256 mL). The reaction mixture

stirred at room temperature overnight (ca. 8 hours) and then the reaction mixture was
quenched by addition of concentrated hydrochloric acid (30 mL) and stitring was
continued for 1 hour at room temperature. The mixture was then diluted with water (750
mL) and made basic to pH 5 using 10 N sodium hydroxide (18 mL). The lafers were
separated and the organic layer was washed with 1 N sodium hydroxide (200 mL). The

organic layer was dried over magnesium sulfate (10 g); filtered and then concentrated in
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30 Exanple G Preparation of

3- Met hoxypyri di ne- 2- car boxal dehyde Usi ng the procedure
wohoEvampbe E and substituting 3-nmet hoxypyri di BeT}f[IS2004/034444

-65 WD 2004/ 041 PCT/ . US200 /034444 nmet hoxypyri di

v 1o affosd b Wl 4le inigEmpials s eelley gusmmay splid (83% Yield).

Prepar ati on of

4-1 sopropyl am no-1 - (4- met hoxypyri d- 3-yl net hyl ) pi peri di

ne 5 Monobenzoic Acid Sal tExghgile 8 - Preparation of

1- Benzyl - 4-i sopr opyl am nopi peridi ne A sol ution of

4- am no- | - bBreparatipe of d+Metl(o¢5pgrlgme93-2arbmla)ddnyde

A N T RN a—
T3P ol O A L PUEI AHIE et om

tafpéated Theteaed@r mirethife wHoeholdd for-78%C befoydaddihy d+brél@omesitylene
261 2 gMOO 29 mol) in nethanol (350 mL), previously

(tbaImel, Hel wahd@@m&a/m repctin mixtugsvascadiosedde atit fﬂré hour at -

TREE ot Nktot % Brgb G aRodin R pRing 0 L, 57

Iiiﬂ%l Sc&b]IS\{'i%Q dn@lthZredMig itk r Whs BIFBE HADYPE & hb (8N The reaction
re- "coo to 5Cin icé water bath. To this mXxture

mixsura cehs thenaseentedad ed8 1y dnd divhethylforhianaide §6.62 mixl85.5 mmol) was

til the pH of the re%ctl n mxture was about 3. This
adled ancstiggiag v comdueddpr § DAWLAL ARt ha <aeRRTemR oA quenched

iy 3 gggobf%%? Oathrafi0n koA Mhahurh ' ARHAR USIAYAT A2} biid allowed to
v@&ﬁﬂ@%oﬂnatheﬁaaﬁe BRWEd Toihd reat @ PMORte WaRiddke dict®f ether (200
n.) and the [ayers wer e separated. The aqueous | ayer

mla)sambthp l@@@dwcrg SppalrmdwTﬂlh aq@eoNs ayiee vias extoatitechwith diethyl ether (2

m}éﬂf Hhod ﬁ‘? b e oo Vo Ao GV e Pl CagBHe (20 ).

gﬁ?ﬁ?{ 1d N88rerh iRd Y ﬁ%‘u%} Al ?ﬁ%ﬁ%ﬁg diRBf1 ether (100
rganlc

ayer washed w sat urat ed aqueous sodi um
mh) and tile ssl&hmﬁremnvécﬁﬁﬁliel‘tédmadi peusked. dhe restittitiglorude 4-methoxy-3-
suI fate (80 The sodiumsulfate was filtered off
pyrdmgsahazal dﬁgrwﬁe équﬂunﬁéétbatcelmclﬁemwaﬁ@l%ﬁ%é Nas -

d : o vield:
oHPBY Gl Ret48 04 P4 U P e Plmelfyd s o sclid 6196 el
SRigep gty 19 HOIMR) Benzyl 4 (N-tert but oxycar bonyl - N-

I sopropyl am no) pi B§r| dine A solution of

1- berAndlytical Dafse SPyNMR ()9 MEF, GNE, Y &90.43 5, 161, LH@RIST (s, 1H,

Al 58 Do B30 208 0 O0HR S 0 S Sel B30,

Example F

Preparation of 2-Methoxypyridine-3-carboxaldehyde
Using the procedure of Example E and substituting 2-methoxypyridine for 4-

methoxypyridine, the title intermediate was prepared.
Example G

Preparation of 3-Methoxypyridine-2-carboxaldehyde
Using the procedure of Example E and substituting 3-methoxypyridine for 4-
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30 added di-tent-butyl dicarbonate (72.0 g, 0.33 nol)

i n dichloronmethane (180 nL). The tenperature did not
woize/oamoe t han 5C during the addition. The reRCTiUSZN03/034444

m xture was stirred at 5C for 0.5 hour and then the
mietexypyiding dhtitle intemmasliatd wasipeepatadet i on mi xture - 66

WO 2004/ 041806 PCT/ US2003/ 034444 was stirred for 24

hours and was then concentrated in vacuo. The

resulting yellow oil was }@ﬁ.@ nder vacuum for 2

hours at which tinme it slo% ?ey}gtallizedto afford

98 Rrephritich of 4-llédfprlopylalhimdJ-la(ﬁmmdmypytidyb-bflmmhyl)piperidine

needl e- shaped crystals (>99% ield), 5 Step C -

Preparati on of onobenz01c Acid Salt

i ggll- ?R% tOXC (c):I?E)P?rﬁle v I\fi-ls 1'00 Yarr%no 1 Bhi%%“ di ne
1- beng Yo ? o b4 %ﬁ{m&wt&ﬁxg?{ﬂ%ﬁame (s | 8% prmﬁg?@amg%ab& (531

eri di ne i n ethanol (140
niﬂ,)usztseslﬁmdtaln rcmm temyparatioy fot 32 onest éhe riton mixitwre iveas then reduced

was then added to 2 L Parr fl tal
torfacd 3 wLo vegug. phe s i wes &fﬁgﬁn@ Qb&)q &) gud ghe resulting

otk B bhotbd (5 r%ng{gn Yy @M&d}@%&%&g RhyAAAR (612 ¢,

09I En ﬁﬁaﬂl&bﬁ%@ Al %ra&éﬁslﬁ&ﬁﬂat toSPdEin anfivelivage batt, was

50 psi for 24 hours. e reaction mxture was filtered
adﬂmba,rghhm rpadionfmiBalre veas stimgd ah 2" CeriG: Thoprshdbe wgefwater bath was

an The filtrate was then entr ted n vacu
DA 5T Eepchion M e ot Sl PR B Spam fmyeighife and then re-
i&’ffkﬁo %gc)é)v?a{tép batl: ToHIHR plikturd Was §§<ﬁ§d‘ c%ﬂcéi{trated hydrochlorlc
tert tox cy arbonyl-N-1sopropyl am no) - - 4-
abkelt (TS aylpvumitid <1k pHf loffdievehdtipnpaixtuierveasAbsat it Tbls mnkture was stirred

4- (N-t ent - but oxycar bonyl - N-i sopy opyl am no) eridi ne
f@nhhog ang, th@l cqpseniratad # vaewe it aber 900 nglo g 5*1 gisous hydrochloric

aﬁﬁ@@ﬁ?ﬂ; aﬁi@ @?oggg%og ft%tsgﬁ{i%é’rgeozﬁu%ﬁ@%yépﬁ? &ashed with

ﬁﬁ’ﬁ'&ﬂd addi@ie (B60HL)) RH SIR 1a{ére iver@Sepafhtéd. | THesuabuy rasma was

nper at ur e for 2.5 hours and then cooled to 5C in an
adpxsted«a;o ot Bawith 1099 dipuenus spdivet pdyerdde @Qﬁmﬂb aiid isgpygpylacetate

(OB St e T PERGE wat Pehiol bl A oRS Cppriiteis and then
tﬂ@f&y&r@%vé?@%gb 4 ‘t”%gﬂ‘r < H?é’ I% ePREH8 3 QuTledlayhous sodium

stirre oom tenperature. Acetic
calvridle soRBfioAl(p00as.) ahé driad deek dodivnneulfaa (80 gn ThHedodiven sulfate was
and the resulting mxture was_stirred for 25 0.5

fﬂt@mdsoffgmwaﬂeqd ‘Elélh et} acetatel Gmpd The selventiwasggmoved in vacuo to
/
A TN

added. This mxture was stirred for 0.5 hours and
then the organic Iayer vvas separat ed and vvashed with
P l- F 9

| ayer, was thenp seglhree tinmes W|th

di chlismseRylay OCRE) and the conbi ned organic

| ayer . .

e 8 U 5 AN P B B 18, o IS
dichloromethane (200 mL) was cooled to 5°C in an ice/water bath. To this solution was
added di-tert-butyl dicarbonate (72.0 g, 0.33 mol) in dichloromethane (180 mL). The

temperature did not rise more than 5°C during the addition. The reaction mixture was

stirred at 5°C for 0.5 hour and then the ice/water bath was removed. The reaction mixture
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di chl oronet hane (100 nlL) and the conbi ned organic
| ayers were concentrated in vacuo to give 177 g of
woOheodtouidoe i nternedi ate as a yellow oil (>99% YCEIUS2003/034444
74% purity by GC). -67 WD 2004/ 041806
wRETHinugbfon 24 douusand wsdhercconcppigpad it YaaH0o T he resulting yellow oil was

Plaiefi‘fﬁ)‘{?r %l A o@l}iﬁé‘l e Exﬁfxl%fne it Eﬂv&y crystallized to afford 98 g of the

tith [0 B nbe«rﬁéedllétgh Mhls (>99% yield
la?niﬂr}% -1- 24- %Mg;%ypyrl d- 3- yﬁm&ﬁy )|§I perolyclil n)e (17.0
g, 0.047 nol) in dloxane(93 UL) was cooledto 5Cin b5

i ce/ wat er bath To t J
conc StPrGrducraration of 4 £8 isopranylamino)piperidine

[t SmidhSiveridi
| col et IR RE T e<2\* #e%%@@ae%%%”ﬁﬁﬁ%b%? )piperidine
(79 GgU@ 24 VoY) i dthdrdl (140 mLy whas AushedWigh hitespleh dor 18 mirurces This
was then concentrated in vacuo to dryness, dil uted

seﬂtutlhn sias Hienradded tram@ L R00flask) camtaining aNnixaenees 19 %spalladinm on

o 4 e 2 i o 91 K COATHENE 5, ABHAERAY Bl s

V\gthgmﬁﬁgénsfo? 9 hillficeS” GBI rEadtOKGhi Y‘@E Wl Placed Bﬁraqtﬁijhaker under

agueous | ayer was vvashe ree‘tines wt

hﬁd@@é@ﬁﬁﬂ(ﬁpd’ﬂ 24 Béfds.nThe rehbgon mixrard wad filtered ﬂmn@ a pad of Celite
then separated and dried over sodiumsulfate

atidh thesCrlite ashad with ethagel. rﬂwdi/lératewasr thep P@nqeaﬁaf&ﬁ d" Y‘Fﬁé‘o to afford
7.8
s3I Whhe KR SRR REA AU BB YA Bsoc yi i o

83% purity by GC). 15 Step F -  Preparation of
4- Isopropyl am no- 1- (4- net hoxyp i rk
€ 4 A

stlrrer and

P a mechanl caI
dine

3 f»gcggcgeﬁé,@gfggyw;fg%%g G TERNBLRESL 115 g, 0.4

nél Tiﬂ ditigrdekhene (600'as.) hesistfted at ﬁﬁnﬁﬁ@lﬁeﬁa‘cdnesfeﬁl Weut, had then 4-
id. To this solution was added a sol ution of

m%hmpanémcﬁ -¢aaboxgylgte (63.2 240A46Imol) wag @éded»rLTI@freﬁn#BB g@lution was

SR A1 TCCB e - IR PR L Py alogvater bath.
i E‘mfc@fox?? g&{@é(léﬂl 4 b8l irf dlﬁﬂlo?éetl'iéifé%oo mL) was added

tenperature hours.” The resulting solid was
ahd Itheelreechmndmmhmk stirtel] ab6°@rfordf5 BEukésBH heeride bath rwas then
dri ed under vacuum at 40C fgr 16. hours to gi ve 54

r@movfrdem repetion; MpeAsfiEred Sorft hiptee at ko sy, ? Reetic acid

0/ .
%() ﬁg@ F\)J\rzaos 6y a%nﬁrég-t{[ ﬁzeieg{tﬁoﬁ%}g%tﬁr? :3128 1Kt]ixe reFl)lltm% él‘}l % \évgs stirred for
0.4 h6\@s) dnddhert EshcBRfidiyd tohfs 61ﬁg1hb]1€vo4u1ﬁet mhi@ysolutlon was cooled in a
substituent of 4-i sopr opyl am no- 1-

diryt icetscbiong psthi aand:-ii);lﬂ ﬂquew}us podipar h}&irwgd@ 63 aLly viep addpde This
n];g([curg twré? rstlgleg ¥or 05 ROt ai the% the organic layer was separated and washed

with 1 N aqueous sodium hydroxide (400 mL). The aqueous layer was then washed three
times with dichloromethane (400 mL) and the combined organic layers were dried over
sodium sulfate (40 g). The sodium sulfate was filtered off and washed with L
dichloromethane (100 mL) and the combined organic layers were concentrated in vacuo

to give 177 g of the title intermediate as a yellow oil (>99% yield; 74% purity by GC).

-67-



10

15

20

25

30

foll owi ng general procedure: To a 1 M sol ution of
471 sopropyl am no-1| - (4- met hoxypyri d- 3-yl nmet hyl ) pi peri di

woe004/08®BovN0 2004/ 041806 PCT/ US2003/ 034444 in PYFEUSa®3/034444

added sodi um et hoxide (2 eq.), followed by anhydrous
NaZ S8 ! Opffldraridh Be 4 TGP LRGN XMUBEL AR ARAL ed At
800 P xture
s yhemhytpdleeidideo 0C under nitrogen and an al kyl
hallde 5-10 e?ﬁ) was added dropw se. _The resulting
wr

m xt arsg uiien of ti(Nriety- laﬁowrﬂvenylﬁ-lwwpa}?an{lweh(%—meﬂ}oémpynd%-
yl%lietﬁﬂﬁfe%e‘rﬁl&gi ﬁb g“ 6. 02% fm\‘z,;)( l%odl(é)%&g%%ﬂ) tw%E‘ odl &‘Pot 4 ?{‘m

n quenc e vo
ideNeater AL To FHis BbItioh Rhs ad'déa cofttRatRd hadiRtho8Es a01d (40 mL) and the
extracted with |soprop acetated&@qual volume to
mﬁzalttlég mixtpprewpsspisred Serfer teparwese d hener/ waisr bath avas ¢hen removed

o BRI Lol b

c@{c@ﬁ’%ﬁéd int Wik SR dryndds, ERitddl With HiehlofotActhArR, (10@ 19 ahf 16 N
procedure, the follow ng internmedi ates were prepared:
aq_@o(lsagodngm py&pyide Was added slowly (CAUTION very exothermic) until the pH

Wf%lilﬁl\/iﬁ tﬁ%g@’ %IB%I W) gl%ts h g .Lcdliaggi)é%als tﬁerpl s?egdrated
a1§1 t_ﬁe 'ﬁ'éueo%ﬂa; eBwdOwhdhed diredtirhesKith %ﬁ'&ﬂorﬂm@@lané gE@DtmL)] The
, 3.5 0 (s, 2H), 2.94 (hept, :
ong)anlc ,’lay@zs \y@p then sgparated and Hyied overpo 1gmzsnlf(1t¢c(é|0 o3| "Ehe450211um
ﬁfé w_aLs 510(84 by gi_tlza:ﬁl_on é gl(ed&gdx%%ayeriw%o%méénz@m]dé ingvﬁé to give
3
e i 8 B IS
Isopropyl [ 1- (4- n- propoxypyri di n- 3- ylnethyl)plperldln-

Cl 7 l}-é%%‘g) Pre@ws%rja{rdn of 4’2 ?soprop&?anpm Ctl e( Si-metfllo 4yps }Qflg 3-

| sopylamyl ehﬂrrﬁa%ﬂ&ﬁdﬂéﬁﬁﬁ& A3y i di n-3-yl met hyl } pi p
eridin-4-yl'Tam ne: (expected 295.40 for
Cl6H2e ENRO}actian dlaslgequjpped with a mechanical stitrer and a nitro gen inlet was

oA RPRTEER bl iR s 48 & 8 Mo

al EX00e51 @F MBIPE 29hd Risulihs HAZBESRABEdatedAd 05015500% mssolt/@ﬁle

brono substituent in infernediate (d) above can
sadiic Hrthiscolution veas fatl dest st ofthqazmc a@déiﬂf Bedo. 174 mol) in 100

RO e O Hepbe B heRR ot i gic cid in

MIEXOE At Ernixhie %va% Qtidbd 50055 °C31%PB@HMhutEslax{d4thér¥ stirred at room
-brono- 1, 1-di f| uor onet hoxy) pyri di n- 3-

teptpesting R 6d®rur9d i Fhetegulfiagrsatid v(zmstemgi arl, ashedrwiith S0mL of

MUEE G0 iy A0 E i G R SETRR Bletife

iR Rediate s Qi hiteSolif (8708 yadld, - 000% besger ature for 17 h,
the volatile conponents were renovéd in vacuo. 30 The

resi due was diluted wth nethanol (5 nL) and filtered.

To t %pgrla’llct)d o% f Isvdlaplsopay a‘grﬁgo 1-(4- alkoxypﬂid-?ylmethyl )piperidines

If desired, the methyl group of the 4-methoxy substituent of 4-isopropylamino-1-
(4-methoxypyrid-3-ylmethyl)piperidine can be exchanged for other alky! groups using the
following general procedure:

To a 1 M solution of 4-isopropylamino-1-(4-methoxypyrid-3-ylmethyl)piperidine
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NaBH( QAc) 3 and the resulting black precipitate was

renmoved by filtration. The step was repeated using
wadadistoumoal NaBH( OAc) 3 until no bl ack precipit BCE&/US283/034444

observed. The -69 WD 2004/ 041806 PCT/ US2003/ 034444

11§DM’IEQES YRRd tsgﬁﬁmre@ﬁ@é{@éj(g eQ]] )Vﬁﬁl‘é‘a/e@ BY ahtMR SN EP“ 10 eq). The

residue was purified b thromat ogr &
re{smgmxww h@pﬂ%tﬂ;@ONBlMﬁﬂ agﬁh’@orﬂ.fo@ 1650 h.0Thé feaéto:bn | mixture

ien'SHolt 9 P idis plrceeRERRY pBRESYE a0 o o dgopwise.
Tﬁg resxlﬁm% nﬁxﬁﬁe Wl:@tlrrezl a?§°c ox( ld.Sdmm]and%?ﬁ stlz-%e% fg'{(zon} mnperature

f@HX) to 160 Ziﬁn ([he peta,ctldrr'wﬁs ﬂlehlquerfb&i}:d wﬂh&da{é% (96 t1(1ms tIﬁH)olume of the
214&br dd, I%-120Hz ?‘; 69
TRQTRRL xjurey’ Bhe aqgpiegus lfzer(yvaspztr@ct w1t§ pﬁo;prqpyk gce(tqje (e\glgal volume

tcgvlvgt zgéx’\g%r)e. X O E%aaﬂnﬁ%% E’r% e%gr AaYer ¥ OﬁillZd %@er $88ium sulfate,

ﬁgel{eﬂl-fhd T%e%z(vﬁhﬁ rﬁﬂno@eai bevaeyb ;c\lolafford ithphdRiredrpiodytt) Bpicany bs an oil.
in y oxahept.- 1- - .. .
(i sopPOHMPlEUsEE ;Sliﬂﬁ; Bmcmli% thesfollowang infermsdiatesivee prepared:

s SO R AR T BRASLy Hnc rrr
(CBER! 300 MRS 508189 (<, IHY, 8131 gd)JGJS 0iz) 18N G. 100, J ) HizNoH), 4.60
m xture was heated to 80C for 14 h. The reaction

(hepte Vv @0 kts LHh S5 GG IdY 219 (hewsnd Férﬁ)Hz,altHDs 8.84r{br d,We= 12.4 Hz,

2B LB TSRO0, | EURRCLBET RSB o0, 152 o
ddr<hbarrpenhanss (d, 3606.01Hz, aHﬁ 1eKt1rBGh ednM 0b (4, N 6 3 Hz, 6H)

sodi um hydr oxi de (300 e aqueous layer was

) .
PPheMSaeiz 302 2dexnestedd92 .43 far €xHsAE0Bd Wi t h

wasnt PRPES DB bey iy LB ein a7 aghast By s

29mD yskhestsd PRIARRIr @H gNId)at e and the sol vent renoved
under reduced ﬁﬂessure to give 9.4 g of the title

i nt etrdspnsery]-[WHidB- ﬂmoqﬁlscw)wﬁhn&wlm@hﬂl}mpendm— -ylJamine: MS

PR A b %' 0 %50 (1.

2. 55(d) Zﬁogﬁbpylz[ﬂ"){A @-bhlm(ﬂl, l-afﬂ)uoro?’hﬁﬁo)gf)pyrﬁ’ﬁﬁg%flﬁﬂh 13p1per1d1n—
of 3- goxx nropi on Chl ori To a st
4-9/Hammeori\48m/@ 32 taxpaeipd é%i&wcpr(bgﬁmF@l\I&) d (15.2 g,

72.2 mmol) in CCl4 (250 nL) was added SOCl2 (5.5 mi,

76.0 nmmol ) and DVF (20 drops) and the 30 reaction

m xt Negitivadly2tleBiHo sBbsttidnt Al infePRBAAR '(B’PJE%R/H tsh bO&xchfhged
h. The reaction mxture was concentrated under

for a diverssubstémentrte affordgsapropid 1 1{#t(trifluomersethrext)ayridinaihi ch
yl\rl}l%ﬁlylll}sp?geridin-4-yl] amine using the following procedure:

To a solution of isopropyl-[1-{4-(1-bromo-1,1-difluoromethoxy)pyridin-3-
ylmethyl}piperidin-4-yl]amine (215 mg, 0.57 mmol) in hydrogen fluoride-pyridine (1
mL) at room temperature was added mercury(Il) oxide (red, 147.9 mg, 0.68 mmol). After
stirring at room temperature for 17 h, the volatile components were removed in vacuo.
The residue was diluted with methanol (5 mL) and filtered. To the filtrate was added
NaBH(OAc); and the resulting black precipitate was removed by filtration. The step was
repeated using additional NaBH(OAc), until no black precipitate was observed. The
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wi t hout further purification. -70 WO 2004/ 041806
PCT/ US2003/ 034444 Step C -Preparation
wohde4(0drdBenzyl pi perdi n-4-yl)-N-i soprop PCT/US2003/034444
(br omopr opoxy) pr opi onam de The crude
| .
soff e P RCRR G papl B the S Bl e Tl Y fica e
chtbnxamgS@hMQCHz@Q/l(lH3mﬂacpfeoﬂs NHp2Kl= #03/0.05) to afford 12.3 mg of the

ylamn plperldln (16.7 g, 72 mml) and
‘“{l ‘gﬁﬁsé‘m@ awih(Rg= - 3 86.0 nmmol) in

glt Icplr eg@ﬁg g%{?ef(; %\T@Rxdn&yangMﬁg)ﬁs ”ﬁ?g@l% V8 Hy, 1H), 7.54

(ddereex. A8 Blzf D), 3.47(5r s, 'ﬂfllig 6.88.(d, a7, mHﬁ WHS, MG (st DHP 3.20
washed Wi th saturated sodi um bi car bonat e, ori ne,

(hgpt, I ©F &2, AyPe8i-GMosm, BED.e2- 14t ddoAcd At Hr, @) h.89-1.98 (m,

I (8 S PP DUk PR T P AT TR Ms i

3%@5(& é&ﬂsmlﬁgﬂbrf@: HFFN%% ation of
[N-F? Br ono- 4- oxaﬁept yl)-N-(isopropyl)amno]-1-

benzylplperldlne To a stirred solution

of N- ( 1- benzyl pi perdi n- 4- yeé N str opyl 3 15

(br omopr opoxy) pr opi onam d g, 66 mml) in THF

(300 n) was added BH3- Tpfep agmm 2.0 Min THF, 200
% and the reaction mxture was refluxed for 48 h.

AFE¥-[7(348) 1&arhampml=131mphmyéme’dnlyl)pmhﬂm-tfyd))l-4-bmahm*i\-y1]-N-

tenperature and mnet hanol gﬂ‘ ﬂropvvl se until

evol ution of hydrog ﬁopdggy ?'B'ﬁ‘ﬂ PeRifil€n; xt ure mi xture

was $REM CPRGARMLALEI-(EIShHopREBERI RIS HER and
di ssol ved 1 n di chloronet hane (500 ni). The 20

r eacTo arlask was addedd@sbrmawprpandlt(RS ithOhb,%dn«ﬂa hhdBiptomcliactone
enoye The aqueous

(ﬁ( (gg@, Hb&gg({lﬂ @ﬁtlfp fﬁlﬁor gléfigllxg%g iy,ap &gat%@orﬁé) ¢ tay L4l s reaction
mmﬂ)ilxreQ%dSQHen %@e(ﬁ%&&&ﬁ&&ﬂp&%ﬁlg A LR8Ei. El%g{?o\ﬁg%%gol was

. The combi ned organic | ayers were was
rewmived wiidD edvicyd plessune rmmprpdmum disgelved inhgidiilottgnethane

i | f he .sql d und
CllikARp it SR g&@ﬁv%?cﬁei@é@n"ﬁﬁﬁaaégq%gs fger was
th@ﬁ‘ Euhﬁifﬁei t@ 13 dd & u96kd G Bh SOhRB%e (300.mL). The organic layer

dichloro thane/ nmet ano aqueous ammoni
ww ek aslgs)witlowafef (200 D), Brlge 00trhile), tiied ever rahleydmfkl Aigesium

ug?% ld%{ Anal tlcal (tl MS mz 411.4 M—? ep
ate éﬁ%ﬁ Y5ty erngved unflenrodyogd prossure ¢, gig g of the tlée
1n%ﬁ€&9ﬁél Wﬁk‘ﬁ}%&)s% d %thﬁgﬁﬁe%%éf:pgflﬁcﬁﬁ%m’/ }m}@) 1-N-(iso

pr opy am no enzy ne
4-[ M(leﬂytﬁirexb Dated 1O XMVRICDTLY] § 3185 (1, 26D 0HY (t) 288, Bof1-E-2BD, 2.55

A0 B RS Lihne

Step B — Preparation of 3-(3-Bromopropoxy)propionyl Chloride

To a stirred solution of 3-(3-bromopropoxy)propionic acid (15.2 g, 72.2 mmol) in
CCl, (250 mL) was added SOCI, (5.5 mL, 76.0 mmol) and DMF (20 drops) and the
reaction mixture was allowed to stir at room temperature for 18 h. The reaction mixture

was concentrated under reduced pressure to give the title intermediate, which was used

 without further purification.
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-71 WO 2004/ 041806 PCT/ US2003/ 034444 (6.0 g, 15 nmol)

was di ssolved in DVF (100 nL) and 4-net hyl - 2- pent anone
w020/origo6 To this m xture was added sodi um CRCHMISA108/034444

(3.2 g, 30 nmol), 3-(S)-1-carbanoyl-I,

oot 2588 SmekrpH ekt Chlihiloddy -vﬁi.v.-l B ¢ ng

m xt@g@nmgp@@gﬁ@@ohgnmoc for 21 h Upon conpl eti on,
the reaction 5 was brought to roomtenperature

concBe eraded (Srbaunonrepniaintopipad shiwsidgdpm Stepdy wedissolved in

PR e Rl Rl a6 SR At )
(1§o9r fdﬁﬁlﬂoﬁi};?ehdﬁleq% tﬂgen hﬁﬁ(ﬂ) it @i Iaﬁmﬁéf’ %08 mL, 86.0
yi el yti cal M5 nlz 611. . Step

mmohmplml@rpmthaﬁe @OO{lea‘,ZD(’@ ([8y mixigeg Wasmtytedpt §°C for 15 mins

e R B Py PP BRSO 205 . Thogastion ity eRthen aushasl it

Sa}tﬁﬂi’eﬂ ‘[5’157d1(ﬁlgﬂ)(1ész§iib61}ﬁte HEnd d§ite& bﬁ%@ebﬂﬂtpﬁlﬁfe and concentrated in
car banoy|
vad:up tuaguyb 280y ofjthytitle int@rmdmtqzﬂ% YoyielddhedtepsiByhfl OW- (i so

Ph 5 %lygaiﬁa@ (1‘?‘3 ?é m}ghded %3(34?’2 éﬁ Sa?]J‘SL’
(O 90 g, 10% 15 wt/wt) and Pd on carbon (0.90 g, 10%

wt/wt). The reaction vessel was then evacuat ed and
fillSep Wb+ Brapacitione ; 2 4 J ,

m th!),lre !vvas al Iod tostlr at room tenperature for
16 | ushed with nitrogen gas. The catal ysts
Wer ers ﬁgﬂr\f&ﬂs&ﬁtlorf 6ﬂ]§’{gﬁ5é ARG dibRy JNT Isbplopy VLS

concentrated under reduced pressure prOV|de 7.18 ¢
(bodmorrepoxty)propionamiter(@8i2 &t €0 mml);in TEE (3¥edLpivahadded BH;-THF

(lfpér ; h? g(tjr Ié&zl#\:/ﬁ%tﬁpon EB ﬁﬁ‘]‘gF Irgellc(%' Pél%l%l@%] ?vla }‘eg];l:l?(cled or 4§h The
reﬂct{olﬂ' I{IIZ(’[l(ré waSkich-Hatea Wpé’do'l io Pooﬁi RhgRM T LIk kRuhs10kdsthdded

In-1-yl)-3-oxahept-1-yl]-N
dropwisp mopl/¢vodutiancdf hypegen gmtop@eé pThe mlﬂumaammrc ovas dien

ccgqf(,%i:ageggé{dlg% ere(#d)rsss].]{e)&ng :Hé;s g& OIP chhloromethane (500 mL). The

redctRENAKI e Wals SRREQPYHIR W@&b@%ricﬂé@@ (4B rﬂ];é) a2l tﬂés organic layer
mmol) and DI PEA (7.2 ni, mmol ) Tn 20

redioybd. oTbaTmmau&elaWSNaEdH@dnaﬂai]mmcsfe pil BDusiigg UN :@dlumfl hydroxide

chl or chl or.i de 37..9 ) .i
a1 PGP RO m@%ﬁfﬁtmﬂbgﬁ%@% Tednic fvesareee
wihdhad %fhrxrvz?cgr Qrﬁ:,g ﬁﬁn&%{% aﬂ}‘i'jedt SRPaflydf RRMagnesium sulfate
terrperature ere Ctlon mxture was t hen
antlathé edvaﬂtthnemdundbeﬂdswdlpmmmc dihb oesattmg dowderproduct Yas
purified by silica gel chromatography (dichloromethane/methanol/aqueous ammonia:
9/0.5/0.05) to afford 20.5 g of the title intermediate (76% yield).

Analytical Data: MS m/z 411.4 (MH").

Step E — Preparation of 4-{N-[7-(3-(S)-1-Carbamoyl-1.1-
diphenylmethyl olidin-1-yl

benzylpiperidine

4-[ N-(7-Bromo-4-oxahept-1-yl)-N-(isopropyl)amino]-1-benzylpiperidine
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WD 2004/ 041806 PCT/ US2003/ 034444 dried over nmagnesium
sul fate and concentrated in vacuo. The resulting
woesidddesogas purified by flash col unm chr onat egraskops/034444
(ethyl acetate/ hexane/triethylamne: 42.5/56.5/1) to
(@ gﬂ PmaplPw ditdesveliiih DAF LR rHE'\gérﬁ‘lt @nﬁ&%!@eﬁ&ﬁaﬁe g'ob mL).
(50% vyield). Analytical Data: - 309 (NH+). 5 Step B
To tlis epaiuet wanadsled BbdidmBerbonhtei(he gl 8 0 mdngl),)3- (91 scapranpyl-1,1-

oSy B, 6D e B SR B 48 6
mﬁhg ﬁgstﬁiltﬁlegr{%ﬁ%lﬁre ks hedtla RUitidpelfod B, mﬂ]ﬁfgg Eon%%lati&{, the reaction

he solTd sodi um hydroxi de
wds boghtad rodth éersdrattiiep convastrtérbundeo eddaded pressoomand the crude

t erature and a solution of N
PIoGHELHAISE b Fiica i c)%:cr@@ltggﬁp%{ﬂic(hiqreme&as%(eﬁl@ﬁpléeélueous
mg,ﬁmgiag 0/1101 ProREd 628 ol iile B Anedifte (%o%yfag) added
ropw se. e reactioff mixture was then stirred at
r oomAnelytieal Data: eMSone bl GKMHAf t er renoval of

tert-butanol under reduced pressure, the residue was
di ssol ved in dichloronethane and this solution washed

Wit hsrad) UBDLGALRBNALRLMBLEL 1 D RlRr L fle- The

organic |l a m sul fate

and diphesyiimethyBpyrrolithe 1+y&s4-dusheps$-yiluNi(fsopdpblyarhina $fiperidine
col um chromat.o

h
(di chP @rsHHed ﬁféﬁ‘g‘;qaﬂ?ﬁ%éﬁdﬁ(éﬁ%hcwﬁﬂwﬂrbh de: 90/9/1)

Sy A\ DS L RO 19 5E e
(& gp1 XD mnkdipimedcati¢ avid (f00 mL) was added Pd(OH), on carbon (0.90 g, 10%
-N (i sopropyl)am nol -1-

4-1N-(,7- Hyd - 3- hept - 1-yl
wygs%)zaﬂ(dpﬁ%l_%} éagﬁ))(%)e(m%)x&? 13%1 W{/Wz)n%“he reaction vessel was then evacuated and

SR BT A ARt o
teitgra@0 foi )6 hasd tknflisheddatethifropdd ddsh THSC2Blysls werdtemoved by

hydride_ in THE (20 nmL, 19.5 mmol)_ at OC. The reaction
filkiagiop pad thediltrate vwas goneentrated wpda rpdiicad pressuse o pipYide 7§ of the

. . it f .50 Us..: di um

HEARANINR S0 S B L R0l RGO ek
Af t eAnallytical Daga: T IS /0 520BMIES. at room tenperature, a
solid formed and the reaction m xture was filtered and
the precipatate washed with THE three tinmes. The
filtrate was then concentr d the 30 residue was
di ssol ved i n dichl oronet hggééaﬁ%}l%ﬁt his solution was
washed with brine, driedPrepgitisieg@nesi um sul fate and

concentrated in vacuo to give 3.71 g of the title
4 EY-E1-e ) ak-Earbanoylyl, Ediphenylmethyl)pyrrolidin-1-yl)-3-oxahept-1-yl]-V-

(isopropyl)amino}piperidine

Step A — Preparation of N-(1-Benzylpiperdin-4-yl)-N-isopropyl 2-

Chloroacetamide

To a mixture of 1-benzyl-4-(isopropylamino)piperidine (8 g, 34.45 mmol) and
DIPEA (7.2 mL, 41.3 mmol) in 200 mL of dichloromethane was added dropwise a
solution of 2-chloroacetyl chloride (3.01 mL, 37.9 mmol) in dichloromethane (400 mL) at
0°C. The reaction mixture was stirred at 0°C for 15 min and then at room temperature for

2h. The reaction mixture was then washed with saturated sodium bicarbonate, brine,
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-73 WD 2004/ 041806 PCT/ US2003/ 034444 Anal ytical Data:
M5: 349 (WH). Step D - Preparation of .

WO-2pM04 B0Br ono- 3- oxahept - 1-y1) - N- (i soprro yl) arCnal2@3/034444
benzyl pi peridine 5

dfed dbdr an@ﬁgilﬁﬁ%u}rfat@m@&{ceﬂtré%a erk{c?f OPRORMIR %f&ue J%as

benzyl pi peri dine (3. . 6 nuno was trea
puiifedobpoflashpiobmyd cpﬂmsptbgra@hﬁ (e(t]iﬂ aetgte/h2Kart/trivthlyJarriife:

h for.2 h. .Th t m xture was t
4B BUNEE G T 1 SRl e iost abiscarkeall Gotkpiele)
sodi umBteATHRNaYS: 3@{1\51 #.dried over magnesium

sul fateand concentra to give the title
internediate, which was used without further

0 Ste Prepar.ation_ of
pur II\éI C% _@gtalgl 0@3% Q{gAq-Benzvlmn%rdln-4-vl)-N-1sonropvl 2-(4-Hydroxybut-

d| ph DY dePyrrolidin-1-yl)-3 -oxahept-1-yll
-N- (TS0 ropy no benzyl pi peridine A m xture of
4- [ NLA7Bitreein] 3 Omah ¢78 mimof) x)vad\feﬂusapmpyéd@m Hyaloxidel®70 mg,

di f St
2£§ 3'3{& Ilfgg%l%%ﬁ%;ﬁ 2811;_525]“ &rr&ﬁé ﬁW]h*ﬁh Hirie)thy saligl sodivmehydopide had
3
aifsolyet. ThETlorP Rl fbh B4 TR0, sbitpStalie antl SouliR] d Al -
bamaglpirendivaidy JHrEissprop Beeilorphesatide éao @, 1612 Sl dRrABRanol (8
ssol d in 1 N hydrochloric aci at a pH of about 1
m??@ WS a WOM%. “ﬁlge TRRtIPnEnixyre ér@étﬂs@mesu(m& Pt rophetemperawre

. % a e S
o RHEA T S B APRRURR il O HAGHE GRS e W
dialediua dﬁ@j/(ﬁbm\ﬁﬂhand ARthpsbhutioh echshéd Withl bedina HaRb RS water
(4x) and the  conbined organic |ayers were washed w fh
angfrifen { BYIOIEBRE laven Manihen AEed ovasmagaesiym;sulfate g0 concentrated.
e at ed | vacuo. The
T@%ﬁ?ﬂ%%ﬂé%ﬁ%% 12% 3%%%1 aﬁ{) chr omat ogr aphy

(d(aﬂ]n@bmemmm&mélmlhaﬁaiﬂ }ayrar@mes m)mg @ xivéer. 799 6 thé itle
ive 2.08 g of the title internediate as a white

IHE%IFIP afeFsa, yisequg pil (&B'%A@ﬁd)ytu cal Data: M5 611 (M).

Step [

r\f@yt(%%ﬁ Pg% %;I%:g’@% -1, 1-
dlphenylnethyl)pyrrolldln | -yl } i .
-3-oxahept-1-yll-N(isopro am no} pi peri di ne 0 a
sti r$t€Ei(£‘oB£Wf¥—féﬂome %[N-?K&R'%lrczxv I-sxahepic hivhaMafigopropyl)amino]-1-
o o

oHSHAYIRIRERdIe | 01§ di n- 1- y1 ) - 3- oxahept - 1-y1 ] - N- (i 50

p r 09 2 satirtier oﬂNJQBJbél)dijlﬁﬁﬂindét 5}9-N 6535% 02-(BhfdroRFut-1-

in acetic acid (30 nL) was added on car bon

oxyprcolgmde (fghg, kﬁatmmps) llaFHJIFF@O@FL lyadéal HM litdem
alWthinin hyd-HElg il $8F t(ﬁ@ ﬂ]L\,/ ?555 St bt@ Nrfe &5et ?otnemlxture was stirred

at room temperature overnight and then quenched by slow addition of 15% aqueous

sodium hydroxide at 0°C until no gas formation was observed. After stirring for 10
minutes at room temperature, a solid formed and the reaction mixture was filtered and the
precipatate washed with THF three times. The filtrate was then concentrated and the
residue was dissolved in dichloromethane and this solution was washed with brine, dried
over magnesium sulfate and concentrated in vacuo to give 3.71 g of the title intermediate

(82% yield).
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WO 2004/ 041806 PCT/ US2003/034444 and filled with
hydrogen gas (3 tines). The reaction was then all owed

woaosHmIsoat room tenperature for 16 h. The reBCTiUSZN03/034444

vessel was then flushed with nitrogen gas and the
cat alaystveicahfa:’ frRYeslpyfiltration. The filtrate was
concent ﬁtced u%der redl(}gedj‘ pressure to afford 1.69 ¢
of the title internediate, which was used without

L S b S

4- {Nb[: e(r e1 Car banoyl - 11d| phenyl met hyl ) pyrrolid

in-1-y ept-1-yl]-N

(i sopﬂb)is(?/l-l)laimmp}s-okalbl@my;ﬂ);NF(&ropfbpramﬁIoﬁ%ﬂ -b%nzylplpendme (3.7 g,

@ﬁepar tion of N (1-Benzyl piperdin-4-y %q%opyl 4
1"yng dvaaﬁ!ieaf@dm lbrpmtrllahennlpb?ﬁpép@asaﬂ/lr%/g, Blkin

0
d{cﬁlo%org%th%ndé dfrog2mé% tr%e{éggfﬁ] ﬁﬁ{(t%fe VQE% 1%@19 fas év%sl{eﬁ%tﬂ*] sodium
hildrbeidz ydandatéd S@ﬁlﬁrﬁrbydaﬂfﬁna&) i dtied 6¢er(ddgnegumA3aIflké and
mmg? and DI PEASZ .0 m., 51.7 nmol) in dichloronethane
cqueghiraed togiveithe titteiiaternaegiate.ovhigh wes peed yaghout further puification.
OC for 15 mn and then at roomtenperature for 2 h.
The sol ution was then washed with saturated sodi um
bi castpriat erephfatioe of 4r{Neff-GvS-1-C@EBafsHUM -sul fate and

concentrated in vacuo. The residue was purified by
f | asl Bl Y uu-,‘ 1 Qb it TV O RANEPEA 'N"' 1SOPIrop 1am1n0 -1-

acet trlethylamne 42. 5/56 5/1) to give 5.0
fﬁé‘%&ié&?@eﬁ— internmedi ate as viscous oil (35%
y| el d)mixfirepf &[N—(?%@lﬂb&d)}(ﬂheﬁf-l-yl)-N-(ls%)ro%yl)ammo] -1-

(1 Benzy i perdin-4-yl)-Nisopro
falzy ErStap B0, DI -oarhermpy ot Gisbrgieatybymolidine (3.28

N S%?OA%%% “?F?@% oA g 58 T Bh PGk sl or 24

hheat acbi@titriléd Ges fetfovéd Onde? rédiRed ?f SRO SR Ok résidRtsWidsblved in
amount p-tol uenesul fonic acid. The reaction m xture

ricgeédsaiapdd of #boyt &iﬁ% &r/@ﬂﬁtwmhmgawdl ethid acetate (4x), the
BRSSO e U pon 1

toMIISD°@nd'he afeRds legteflasiBen Bxt¥REddONitH BiRhlofsihétHEW@R) and the
purified by flash colum chromatography

cquabiped e2awe daysrsorere washesl wislnsasva shmndxp@bona@@/bgm,)dned
7 I nternedi at.e as Vi s
o itk iin e tha LlBelie B o B v 3 BP Bl Bytoct
column chromatography (dichloromethane/methanol/ammonium hydroxide: 90/9/1) to
give 2.08 g of the title intermediate as a white solid (32% yield).
Analytical Data: MS 611 (MH").

Step F — Preparation of 4-{N-[7-(3~(S)-1-Carbamoyl-1,1-
diphenylmethyl olidin-1-yl)-3-oxahept-1-yl
To a stirred solution of 4-{N-[7-(3-(S)-1-carbamoyl-1,1-

diphenylmethyl)pyrrolidin-1-yl)-3-oxahept-1-yl]-N-(isopropyl)amino } -1 -benzylpiperidine
(2.08 g, 3.4 mmol) in acetic acid (30 mL) was added Pd(OH), on carbon (0.20 g, 10%
wt/wt) and Pd on carbon (0.20 g, 10% wt/wt). The reaction vessel was then evacuated
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Step C - Preparation of 4-rN-(7-_Hydro&
v-5-oxahept-1-yl)-N(isopropyl)am no]-1-
woemmyupioper i di ne To a sol ution PCT/US2003/034444
of N- (1- benzyl pi perdi n-4-yl)-N-isopropyl 4-(2-
aﬁki/ﬁflé&(‘)(rﬁh'ﬁ Fbp Qg B nES tiofh-wasTHE
was sl gV\Ak a%de(d 1 l\/? 5’?1? %ll?m asum n%l}#vﬁ: Eygtél(a%%om
teﬁhjﬁre(tmfb far Mh. The Bactod \)essa“l vs@t@the'ﬁh‘hlshﬁhwith @itrogen by @nd the
stirred at rogmtenp re over ni ght and t hen
cHRNE Mt BYRoRF by BUIOR o/ 6 fllEaoaves GoRseaieatsapdroduced
pRUEEOH fiford !l G Hhé L0 hudfRalAL MR RRg Q\Hﬁlt%{ltvﬁﬂher
After stirring Tor m nutes at room tenperatur
panﬁcaﬂioﬁ@iﬁd}qdd}i the reaction mxture was f| | tered and
t he eC|p ate washed wi,th THE three tines. The
fi It lﬁ\éé)att%ew Skt }at ed and the 10 resi due was
dissolved i n di chl oronet hane and this sol ution was
washed with brine, dried over magnesi um sul fate and
concentrated in vacuo to @Exumpk K3 g of the title
internmediate (82%yield). Step D - Preparation of
4-[ N- (7- Brono- 5- oxahept - rgga}-a e pK opr opyl ) ami no] - 1-

GORRPIS PR PhORL L atphepylmothyDpyglidins ) Scoyahrt-1-v11-V
benzyl pi peri di ngidoprépyd)amino¥-1:Beakylpymyidineat ed with
dlbronntr|ohenylphosphorane 6.1 g, 14.4 nnDI) in

, di chterombrepaindionof No(lpBengplpipesdiatd-y 4
the”c}%oﬁfeﬁ%%f’d with 1 N sodium hydroxi de sat ur at ed
sodi U br car ponat e, brine, dried over nagnesi um

sul f Atsehaiod 02 @-chtvicuinifyhtiaerido(5s Mg, 418 nibl) én dichloromethane
| ntermedi ate, whi ch was used wi t hout furt her

k) ‘(Y%ﬁq dded drogpss te amimpusp af bbresyl-df(isppanyjamip@piperidine (10

I [o]
g1 BT DT il 87 ol i diphigrornetbane 290 phh#H0°C
The rdaetivryhpitire madistige® st OQOToi(il §iffin @hd then at room temperature for 2 h.

4-[ N-(7-brono- 3- oxahept - 1-yl ) - N- (i sopropyl ) am no] - 1-
Tlaeem_h}ql% ey then washed g steptegpodium bicarboriate, brine, dried over

EHER R St T T .

clﬁﬁmh’@@rdphy (@hylasetaefHenxearitlyladdnd) 42.5T5R5/ATRE A6 §0id oF the title
was renoved under reduced pressure and the residue was

inggrenediatecas vissous oiNGyelyiskhi oric acid at a pH of about 1
to 2. After washing with ethyl acetate (4x), the 30
aqueous | ayer was nmade basic with 50% aqueous sodi um
hydr &iep @B Preparafibh of NaldBenzHgipetdin iyl RIV-i86progl&-(2-
aqueous Iayer vvas then extracted w th dichl oronet hane
( 4x) Hagrexyqiboxyilgrpamide or gani ¢ | ayers were washed with

S, LRI o b L,

N-isopropyl 4-chlorobutyramide (5.0 g, 14.9 mmol) was heated at 140°C for 2 h in the

presence of a catalytic amount p-toluenesulfonic acid. The reaction mixture was then
dissolved in dichloromethane and the solution washed with 1 N sodium hydroxide,
aqueous sodium bicarbonate solution and brine; and dried over MgSO, and concentrated
in vacuo. The residue was purified by flash column chromatography
(dichloromethane/methanol/ammonium hydroxide: 90/9/1) to give 2.72 g of the title

intermediate as viscous oil (51% yield).
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over magnesi um sul fate and concentrated in vacuo. The

residue was purified by flash colum chronmat ography
wodbeikmoenet hane/ met hanol / anmoni um hydr oxi de: POD/USLMB/034444

to give 1.02 g of the title internediate as a white

sol i die %,9—/‘1)1/6 afibn 0P 4

(S) - 3- Car banoyT -

I'p y
yI)pr_r@JBmhﬂdm_ Step A - Preparatl on of

thr e Oﬁéeﬂ‘%f’%ﬁﬁ&t @3%%% gg‘?( i a%?ﬂ@ Iﬂo& tNgt gr

hWoﬂ}‘eﬁﬁﬁy%‘tﬁﬁﬁﬁe éﬁ@ 2 7M HRROERYTAL (20MIE) &Hfﬂ%ﬁﬁ%&iﬂ@dﬂ M

m Xxture Was ‘cooled to -78C, and ozone was
lithimmo labirmﬁmn h48ride imUfEE (1 Thenlsdll HUnmnl)wﬁ@ﬂqub@rbadehmxture
nite nin order to prevent er OXId . .
wgs PR R T ot e{f&%)htﬁﬁfl %enwagn% P%%ﬁdetpfgl of 15%
lﬁa@ﬁ% éogﬂnﬁh?dfdﬁﬁe%@é ‘f&ﬁﬁh‘)ﬁ’ V\Qg:o(){:éf‘%dh (}!gﬁe? stirring for
otal reaction tine was neutralized by
1 ddnutes & xc@Bs $empﬁratdres adoluxirfdi)medi axdbthetreactién thixture was filtered and

equi val ents) and after the 15 e was stirred for
theregipatte yas}&%ﬁ@#hﬂy“ﬁ Fdhwee tiges( irph? ﬁﬁ&ete Was then gepceniipted pnd the
re%fq 1B wak Bsol¥ L di Qo fintiiHng M@ RS Y ?d}{&gst SRy vmth&)éing, dried
vent renoval on rotary evaporator. ter was e

otk @Gnagnégym anidate hed beicenged souguotoKgive 8. 18asofthé tifl€htermediate
for 30 mnutes. The crude product was extracted with
(rsEeld x 20 nl/g) and the conbined organic extracts

were dried with sodium sulfate and concentrated under
reduced pressure. The crude product 20 was purified by

vac usiwep d s Prdpasitionnf ddhs@rBioechdss-pxaldpt-850-Ndisopropyl)amino]-1-
pressure of about 1.0 m to give the title

i nt eP¢AEYiDICEdInGt ep B - Preparation of

S Y/
i ot TRt Sy frBPRTkG bR ofavipeidne 202
5 semnbl)a\mls nequed m&mlmtﬁmaphmgzmamphafans (6.1 eet4.4 annol)in

Itrogen inet cooling bath and a thernoneter
dlgh]@ganqtgnefm( b Thg 5eA6YPu mixture was then was washed Wlth 1 N sodium

BB AT, oo BBk s

catietmtratédte i the tide Siteinveiibte, Witch wastdedithoxt fifrherPgification.
then cooled to OC and 7, 7- di met hoxy- heptanal (1.71
kg, 9. 82 m)l) was added sl owy while maintaining 30
t he I reaction
m xt%lr% F‘B%gli IBE LR 1 Eeti 11end t hen
sodi diphéryiraehypmrtubidahyvai)-slox4hepR T-yKgV-(ikOprodylhiho Was
added in smal| portions over 30 mnutes while
mai nPZRipHSding reaction tenperature bel ow 5C. The

R TR L e
bazyipiiesidbRo(fomasish D) 3-(S)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidine (1.8 g,

6.3 mmol) and triethylamine (2.4 mL, 17.3 mmol) in acetonitrile was refluxed for 24 h.

The acetonitrile was removed under reduced pressure and the residue was dissolved in 1
N hydrochloric acid at a pH of about 1 to 2. After washing with ethyl acetate (4x), the
aqueous layer was made basic with 50% aqueous sodium hydroxide to a pH of about 13
to 14 at 0°C. The aqueous layer was then extracted with dichloromethane (4x) and the

combined organic layers were washed with saturated sodium bicarbonate, brine, dried
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carbonate solution (20 L) was then added while
mai ntai ning the reaction tenperature below 20C and
wOheodroessosi on m xture was then stirred for 1 hPCBMUSL@ONB4444
tenperature The I|ayers were then separated and the
BsibRalfaa3d @@ﬁd@ﬁgat\éﬂz bh‘l](&% NEhé 1ddiduk v@ﬁ@ ﬁ:uﬁhgdqb; flash
rle over sodium sulfate (2 kg) for about
calitmarchseypao g’aphbg(didhdaoromgﬁmhdnieﬂlﬁaoll e[numnmuhﬂgrdsmddai 190/9/1) to
sulfate, .the organic.|aye on ted to about
eng 1L0%Lﬁ16‘fet§w F‘QS&%@@“&‘% Vet te 1ds(%§r/ aldé was then
purified by silica gel chromatography (40 kg) using
the follow ng sequence of eluents: dichloromethane
(100 L); 3% MeOH, 97% DCME)ammenEeded 5% MeOH, 95%

DCM_ as needed; and 10% McOH as needed. The
10 fRrsparation of (M- aw(ln(??gbftm@yhbérf}lnheqyﬂmsmy@dl-ﬁ-exml-

then conmbined (Rf 0.3; 1 20% DCM and
concentrated at a tenpergm}y%ﬂi"ss than 30C to afford
3. 3 Bpof — Prdpardtionlof 7l7ﬂDﬁﬁeTE(ﬁ$tx$_1_é_ganzﬁt ep C -
Preparatjon of (53-(1-Carbanoy]-1

-dip ﬁ@ﬂﬁhﬁgﬂtﬁnelwqmdé%weap@rqe-neﬁ r@}mﬂp*gprtﬁom flapkisentpining low water
Ut\}1 @%rﬁee &%ﬁgﬁﬁll @%oMeJr(l)ln ei{f ﬁgﬁbl glg‘%ﬁ'eé’gtlgﬁ gf}ﬁﬁ?e %g{‘ éooziled to —78°C,
aﬁm@zrdiie ek ®ubbled tlﬁéiﬂg,&lcfof e miimitey, YTH@ @Iwohrvwmpﬁf%ﬂ vBth nitrogen in

(3.3 kg, 7.25 npl) and acetonitrile (15 L
orfﬁe;(mr@vemng&@aon oP{leduenespdionicorc /@Q’Kﬂé@déedl and the
r&cﬁ@ﬂ%ﬂ&@e% s%lo%g q%a?‘ﬁladj{o' (1 @ u 1 e\f\%él 9&1091 tﬁner} j'aﬁamd was

ainin he rea esst

ndihelireBisyt ad@lﬁhg”ﬂméwrsahwaﬁdlhﬂﬁﬂﬁcﬁbdﬂa&ﬁ(d (Bdquii@Pehits) and after the
tenperature for 2 to 5 hrs. Dichloronethane (

mjerer s Ftiggd dor knninutassdimertivl pdfide 6. %?‘H}W@oﬁdﬂéqi A@)er 16 h, the
< SR OB APl d0RR 5305 AR Worer s

adietigl med /Hrapd mhs:hdt@ysgmommma%@uﬂfea rorbmlxﬂm{ea OThg crude
and dried over sodiumsulfate /( for at least 3
pwéu%vawﬁr@?te%wﬁaMTBE@Z &7 mk. @énmd:t &p@birfed @ngamrreextracts were
t ] r s.concent r
LA b B8 B8R0 S e BRSO Gl o

whepmﬁetdrtafnvazﬁlﬁn deJm[llan@rD(dbbér%dB nsoassﬂm at @pryturd obabielt 1.0
of the title internediate, as t hydroch oride salt,

mgpdo givedhs title imesmgdigin reacti ons WI t hout further
purification. Alternatively, if desired, the solution
can be further concentrated and the resulti ng residue

pur i Siep® -bPrepomYien b (9)3-(1PCABLHBVIES 1 -diphnylARIMND-1-(7.7-
2004/ 041806 PCT/ US20037 034444 Exanple 1 Synthesis of
4- { Ndimethoxvhopt-13vlimyrieliding| - 1, 1- di phenyl met hyl ) pyrrolid

I n- lry Llhﬁgg Beckex I51)L flask equipped with a mechanical stirrer, a nitrogen inlet,
cooling bath and a thermometer was added (S)-3-(1-carbamoyl-1,1-
diphenylmethyl)pyrrolidine (2.5 kg, 8.93 mol) and dichloromethane (20 L) and this

mixture was stirred until the solid dissolved. The reaction mixture was then cooled to
0°C and 7,7-dimethoxy-heptanal (1.71 kg, 9.82 mol) was added slowly while maintaining
the reaction temperature below 5°C. This reaction mixture was stirred at 0 to 5°C for 1 hr
and then sodium triacetoxyborohydride (2.27 kg, 10.72 mol) was added in small portions

over 30 minutes while maintaining the reaction temperature below 5°C. The reaction
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N- (i sopropyl)am no}-1-(4-nmethoxypyrid-3-yl nethyl) pi per
idine 5 Method A- To a 50 nL flask equipped with a

waizbwggerosi nl et was added (S)-3-(1- PCT/US2003/034444

carbanoyl - 1, 1- di phenyl net hyl ) - 1- (7- oxohept - 1-yl ) pyrr ol
n;ug%lgf\év%gﬁamsﬁréecgatgﬁm %erélturerfl'o(rj6 S. [An ? Spsl(yﬁ cr)tas 1um
c@tboﬁale golutior (20rin)l wasaheh adﬂibd: hdhﬂe mth@mg 1{1& Zeablign teiﬂjbb&ture

xtur s, stirred at roomtenperature for 1 hour and
ek 2 dihg Tenskea 1BR6 M i sereq forglshrpt rqong tewepsrgture. The

555 SO St 54 5 8 B, SR DU SLERTLY o e

deitd owdr sbiiensdudfate (A&kg) orrabouti3chree AGRARERAEn Eﬂﬂ: dreafi¢ Reer from
as determ.ned by HPLC). The reaction was t

the sofivme el Ege, seedraanis {avenwes copepptentasiowsortyldrloundes redced

ted. Th
PR e B el B8 YRl B9850 e B e
felRaving bdqRencesHehicatst 8idhlokiAghaR) 0QLRIBL 810D, 97h3 DEAE, as
added to the aq)ueous | ayer. The aqueous | ayer 15 was

neged; M%@@Hg?%tﬂﬁ%ﬁﬂ@%@d andil 0% MeOR, 9 ,eonkeded. The

R A, b o ealfleh AR s ben EPRbued IR LW
Mdm{/goganCM)la@u%bnm&a%aahmnwemué Adsd tRined°e 4 8N 3.3 kg of
sodi um chl oride solution (40 nmL); and dried over

thed#leiniesuediatee (5 g). The sodiumsulfate was filtered

of f, and solvent was renoved in vacuo to gi ve 2.4 ¢

of crude product as a light yellow foany solid (63%

yi el 8iepd0—Rirepardlioft ofi($)B-GR&HAMMPOH Wvﬁn&l%lﬂ-@-(’?-})xohem-l-
The crude product was further purified by S0

chr obbpElElig, (60 g, Si 02, CH2C12/ MeOH NH40H =

appr o3 e e 0 SR et etk Eeiren g trgen inet,
codiiRgtbiath #nd z@tﬁBMﬁk@’zexﬁSasaad‘d"éd iR isehhelid Sy seh B (393812@ 7.25
purity by HPLC Method A). 25 Method B: Alternatively,

-moweanﬂuapq:t@mér@lmﬁb@hb Tkis mxtgpsawascdejed: thdesk dtandWiPGgnd an aqueous 1

Nq{yg cgﬂ‘) nlé: 01% oTutH)%i]’a%vgg %%9 lgf Ig?lﬁ alrgrg%,fh}ﬁéaﬁlo% temperature

le)éslﬂhaﬂl-z()"’(s OPhORMEN 3 B@lre wak dheiBkiney ﬁpwohﬁr(eﬁl)px}aﬁﬁ& for 2 to 5 hrs.

) i peridine 30 To a stirred sol ution of

arpreBan®(A0-1) Wanh@h@iﬁiyﬂ ped thys inixtuetvess- Sﬁrrydl far-30 minutes and
tl’%li)s%e{tg& 6 I neq‘]f]%é 1281 % Jvas s extracqrg)wlth ch%ioa}‘for%E ane &h)}/ P(? L) and the

drEbiRED il
e O gt e

kgécfw @é@@éh@@mﬁﬁer éqmvatmgﬂlwgmlc teyer ﬁgmrthasocﬁlﬁmsuhfw;s, the

o TER VAT ot brial PR A B S e P HBn e erature Loss

thahes°d. h’fhl% QbNEbh cmann%raw&dl 5 ¥R Qe thetRRYARIM AT SS SIfe
The crude residue was di ssol ved in di chl oronet hane

hydeechleride salt, was used in subsequent reactions without further purification.

Alternatively, if desired, the solution can be further concentrated and the resulting residue

purified by conventional procedures.
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and filtered through Celite, washing with

di chl oronet hane (50 nlL). The filterate was 5 washed
W@i2003/081886 sodi um hydr oxi de (3 x 100 nlL) and thecdmisem3/034444

over nmagnesiumsulfate (10 g). The solvent was then

removed in vacuo to provi d]ig)fa%% 19 of the title
internediate as a pale ye solid (95 %yield).

Step B - Synthesis of 4-{S8jthediS¢f

S R Garbimoy LD dph et Dpyerolidin: 1.y Dhept-1-y1]-
) (4 ARyt 1- (A BATHES Yimer el e

from Ste
andpMavhadeAe Siol S0y diaak eqiaplﬁmvﬁhgmtﬁfg@n mmﬂwaswaﬂai (S)-3-(1-

Cg‘lﬁ%;‘?}l’lvﬂe ?&h?fwlafw%aﬁ) kéﬁpﬁf?h%gkétyg)%&%hf}zgqbgé ;@ pamsll); 4-
lgopmggfa@ m«%é mrp%{ gagg ggg Fggﬁ% | 3Fe%8. 151{15015 AE

divhRtromethhhey/( IISnL)efTIﬂs(m@(tﬁ&fwéh&tlh@@ ﬁﬁrooffh@m[bél@ﬁird: €% 1 hour and
m xture was then allowed to cool to room tenperature

thengodigmriaeripurhoriAtds ded i Smanad) ves added ond siirsing Mas
c&ﬁm]lgd atTJEBSm% %aﬂaﬁlre ko@&%rhogﬁis lf‘ﬁfﬂia??‘ eedeggen 13{1%51 Ef E}é‘e starting

"ayer S extracte

ﬁ%lldﬂlé comﬁchmdmmaaed a@ deraihhided BY BIPS.C)E The mah@ﬂwm thén
1 N sodi um hydroxi de (2 x 350 rrL)l and then extracted
aiches i eiguion N 611 icuseriizostlaBoicid. 12 mHkanddhblaned were

SR ARSIl Yl P R Sorp BBty (A By afer
sepagitiah aséﬁopyllh@&aﬁt()l() ml ) 6vas @Al dhOifiRBuSIay @Y Ghe af®Io8s layer
washed wi th sat urat ed agueous sodi um chl or1 de

wapheninele bagio tphl 14dyddinegdd %@@womm@n doreronidesohtion

(a(ltleg‘ﬁglfelh-r{bﬁ Tnmn ace ydsol%(lléeg]tagy ‘trl)va}.lsegb] dﬁ“ﬁeh]gd rgig{ege:srﬁ)arated and

tHemgansilaiéer Wamomhé@w@th\s@tufdfai dueb®s arROLISkdLRINRINT20 mL);
C. Aternatjvely, the title conpound was g@e ared by
andydrigdapvien spdigm s h‘ é@lg} ebhesodipnpsulfam wasfiliersd affodnd Solvent was

BB IR0 SUSL RIS P S R i

R 0t4aith @Izbgmw@HﬁﬂH}d)H gmdﬂ) TR thRNehdeFo@udihvas further purlﬁed
concent ration). The reaction mxture was cooled t

by 95, chﬁmat@ar@nlev (ﬁQg, §1£bbCHdCbM@IgIH\HfI&H #90p Onh(3é)9 mL) to

h d
TS TS e, D ST B gt
c@npoun&&s W}ﬁﬁ%h@@@)@§1eMBM§§Qﬁ§b93M@Me@10@2@ ol )

was added, and the reaction m xture was slow y ‘warned
to OC (tvvo hours total reaction tine). The acid was

neut Xgess sol | sodi um
(0. YRHIcAEE Yo AF BG5S Sorornd 3 resti S e Pl
ploeédutd& m nutes, dinmethyl sulfide
Step A —Synthesis of 4-{N-[7-(3~(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-

vimethyl)piperidine

To a stirred solution of (S)-3-(1-carbamoyl-1,1-diphenylmethyl)-1-(hex-5-yn-1-
' yDpyrrolidine (17.8 g, 49.4 mmol), paraformaldehyde (1.93 g, 64.2 mmol) and 4-
isopropylamino-1-(4-methoxypyrid-3-ylmethyl)piperidine (14.3 g, 54.3 mmol) in THF
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(28.6 g, 0.46 nol) was added. After 16 h, the reaction
m xture was concentrated by 5 solvent renoval on

woab@rogisegapor at or. Water was added (10 nl/ Q) BQW/USE®3/034444

het er ogeneous m xture was stirred for 30 m nutes. The

raGt /@)
O 413 RO HEb e R ST CnPR et it [ hlorad o2 £ p/s®mmor),
Thorhetionsuixhat evaa stirrebatSSAC fat £hours metethen dbsobiadnt was removed
pressure, The cryde product was_ purifi ed by vacuum

meﬂegfqdwmrswu{eo psrcputs regidie wapdigsptyeddn dichipremethage @60 mL)

a‘?ﬁ@er rreélg mceti% %%agﬁn%%&gjrl%ggogeﬂgaﬁgg d I?%? ?;he filterate was

waih]ad @atheNGwliuin Hydioxibed 2 Y00 mL) and the @ried ionatrh@gnebuaﬁt sulfate
-yl pyrrol idine To a three-necked 500 ni f
(19@)1 esolyentivas thenarmayechin veeug fogprovige ﬁ?#rwéhe tlﬂwn&nnedlate

d ernmonmet er was added (S)-3 -(1
a3 ac‘g&%gglogfé&fl @QA’%H& phenyl et hyl ) pyrrolidine (25 g,
0. 089 rml) and di chl oronmet hane (200 nlL). This mxture
was cool ed to about OC and 7, 7-di met hoxyhept anal (18.6

g, OStepB mBinthesissof 4 iNd7-(3 o) arhanmvhé tdiphenytmethy)pyrrolidin-

the 1 SBRAA0Y STRELANDGIRS (0L BLAIIEL B 2 S Shypiperdine

- 1 hoUke @Rghe fAGH StpdA ¢28.4 gl 4T Ry Pty enksefonBAdrezige (87.5 g,

0.116 nol) was then adde over a 30 m nute period. 20

410mmed) were disselyed indAME (780 mle)@tnﬁ cbrpugbhwerpﬁm fea. §u€). A

TR L] BP0 80,85 Ui DL 0 Bt

dropwiseACthe rild @R abRA 2bynm&hr%d e @aaﬁmﬁlxm& &S cor¥inually
carbonate solution (200 nL) while keeping the

reflagied 10648 hewise Tae maétlolemsxtmawsébwﬂomé tg ﬁ@loltth goom

te{rngpserual L 0 gb %311161}\/\%%4{%1'(1% g%e?g pdde d to a e]p atlrthl gml‘he organic
layﬁr&i?ﬁ(éemrht@d lahd aﬁ&&ﬁls yefivhs @&ﬁhcteﬁ%ﬂﬂéthﬁ%c&atd‘@ x 400 mL). .

sodium sul fate (20 g). The organic |ayer was then
Taoermehinederganic il,ﬂyel@rwara viashadrwitinl Mommn bydrardal2 360 mL) and

o P T R R a3 PRl aaons
extfa¥ts RdrO a1AaE badic & SH Il D kREtONA BEdium HyErdxi @Cdnd @R Eacted with ethyl
containing the desired product were conbi ned and

acetatc@nt 460 b Uheieambinedonganic dayafstwerd waghagl with satarated aqueous

tLtIelnter dla a (72% |eId
sofip SpioRUF SO Bl Casirisdyer it silpe 19 gy e
m5 iuaSsulftd wadfileted bff and WashedHith éth&'l a%etﬁ&-@O@ Iﬁhd the
; 3.30 (s, 6H); 3.10-2.92 (m 3H); 2.76-2.64
soimt rengoved i vao tergive e titke @augaund. 1H): 2. 20 (m 1H);
1.56 (m 4H); 1.26 (m 7H). -81 WD 2004/041806
PCT/ US2003/ 034444 Step C - Preparation of Q3 -(lI

| met péthod 1: ( K ivernatiRipy, thd title Smpduhl Hak Pidpared by the following

procedure:

Step A — Preparation of ’},7-Dimethoxyheptanal
Cycloheptene (20.0 g, 0.208 mol) was added to a three-neck round-bottom flask

containing low water UV-grade methanol (0.5 M concentration). The reaction mixture
was cooled to —78°C, and ozone was bubbled through for 45 minutes. The solution was

purged with nitrogen in order to prevent over oxidation. p-Toluenesulfonic acid (3.96 g,
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To a three-necked 500 niL flask equi pped with a

mechani cal stirrer, a nitrogen inlet, cooling bath,
wand4a4idoer nonet er was added (S) - 3- (1-car banoyPetjus2093/034444

di phenyl net hyl ) - 1- (7, 7- di net hoxyhept - 1-yl ) pyrrol i di ne

oML .

0835, SR R AN EVBE ol ety o RS owo hours

totu] wreamtion timedlr Dhdhodd ivas acitchlivedbypatiiibup eMeedssotidisodiamrbicggbonate
he reaction t erature at 20C or |less.. The._

(6958 Q-Wgt'nﬁli) 23 gigerﬁh%ﬁjwwerw shireg gor %%nF’&FeS’ZdIH@E}W% sulfide

R GRS AL g Vel Bpepnaed vy
salodrit irdiRelvad b adtinG evBpdraiper W ale eas \waddtisd 0 walt/b) drd the hétR¥geneous
m.) and dried with sodiumsulfate (40 g). The _organic

myigfpee wagesticiefl dor Wonwiesy dbe gruds pedughives gxteaeted yth MABE (2 x 20

. | | Ut
ST e N SPR e TP BB it o copgenrcd
wsdth kedudedbprestnesd Thereadd prodhitt inae pigfiéd by unint distiltation (observed

further purification. 15 Step D - Preparation of

b.gp. §G48pL, @2 ppsure chahwahd-0jmm) to give 28.95 g of the title intermediate.
di phenyl nmet hyl ) pyrroli din-|
-yl )hept-1-yl]-N(isopropyl)amno 1-1-(4- methoxypti
y| mesky|B pPapatadbn 6f N-33(1LOEBEMBACK edifhehyIMetivi RBK7.7-
equi pped wth a nmechanical stirrer, a nitrogen inlet,
cool dmpethoxyReptadndllpyrondimgonet er was added

4-i | ami,nQ- - et h pd-3 5 20 . . :
01 ot R o R sod mrt e LBVt il giser, pitrogen

in{b) codlihd betdl Arrmmbmionietel Wikiide

ln‘11)(67 olg%hgptr . 1?;?&) rr (;[I i\gi ne h(g/rggrt)ggz:tﬁl)-%arﬂi)%néoys{zalllt

dipbentmethyYpoolidine (Eg 6n9-08% mplendislichioromigthene{300unk). s

stirred at, r,oomt ratyre,.for, 1 hour h ol.ed
m{ebl B84 BhIEHES R IR o8y P rEibrfrok ka1 6 £ R0 Shas
adie@4tbwIp! Duvias thRtderioROtht r&idrbs fmpe¥ire Hhs HhditkaRied aNSPC or

the resulting mxture was stirred at roomtenperature

lep r Thegeswtippmpgutigovasstingd at 9 127G ion 1 hioxt andethemsodivman

b Rtpob g e At bf SR ey 506 2 miframsrioa.

DiEhg tiad fddigord, BR refRioh t@Rperb@PRAPIILY Paidtaikddlat GPCloe f8s. The
The aqueous | ayer was separated and washed wth

regylging gristues Wasigey girged1ay @ tariS§C dorcd boten Hesiesagitoni was then
abaout . .pH 12 by, addi n concent r at ed €0 a njum .
afiy i R ihttoa o Bol? poG g i Bhdla SORUET Lo BT Pl Rgspine
thd ir6detion emmidramne 1ésh thanZuiocanthd khred@fngixt@aRtwhd\Rirred for 1
conbi ned organic |ayers were washed with water (100
heurpt raeen tehwesratwac $he preanigayenties sspamieshandwisshed withtbiring (100

o g if iEn R MRSR R AP B oo S pyaEien concentrated
WRGT kAR DA of WMET00 BLand Wls F b Yr{ A yhlon gel

dried over sodiumsulfate (30 g) and filtered. The
chvmBetogusiphy elotingvasthtargradientrod drio 8 te s/ vumelbanaol dr dighloremethane.

TR i\{gcti%%s gorﬂgin}n%%hé héslugd (1:)90 8tuvrx}éjre combined and concentration under

vacuum to afford 28 g of the title intermediate as an oil (72% yield).

Analytical Data: '"HNMR(CDCL;) 8: 7.44-7.15 (m, 10H); 5.88 (s, 2H); 4.33 (t,
J=6.7 Hz, 1H);3.70-3.58 (m, 1H); 3.30 (s, 6H); 3.10-2.92 (m, 3H); 2.76-2.64 (m, 1H);
2.61-2.52 (m, 2H); 2.30 (m, 1H); 2.20 (m, 1H); 1.56 (m, 4H); 1.26 (m, 7H).
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as an oil (81.5%vyield; 94.9% purity by HPLC Met hod

D). The title conmpound (1 g) was purified by silica
Wgeb04mh1m)6rat ography eluting with a 5 gradi ent POT/US2608/034444

10% v/ v met hanol in dichl oronethane containing 0.5%

CONC St AL @gepa ittt Hif (N 11y CohiBy]- ir,mﬁhéﬁeﬁ%xjéﬂ;ﬁ%e-l (7-oxchept-1-

containing the title conpound were conbi ned an

concghpyrzalislinender vacuumto give 0.6 g to the title

co und, as _an o % pur i . HPLC. hod .

ey o el PRI a AP Wr"ﬁm@amf S afirogen
11%1&; cob%in bZth"'Knd é—fﬁkrmgmélér w&@adﬁe&%S)(—ﬁI/l %amgy'_l;ﬁt . ég
d(pben)&m):t;hyla ]5Q7 ,7- dgnetmigyhelﬁ- ]421)1err01Jld)ne (36 £00.93¢ Blol)mnd acetomtnle

0?052%17 5 e il C@ﬁ?edfﬁ it J083 %@%&Q@%ﬁ aquspys

hﬁf@clﬂbﬁé@&ﬁ‘ s aaddacmite Iﬁéﬁh@mﬁé‘ﬂfe er%:%lBﬂl_ gerﬁaﬁegé hre a %gT(C or less.

onpound was prepared as
Thgsesa]djldg aniAtfNwhY stirBed(520 1t Sférﬂoai?rﬂlyhrs.l The reaction mixture was then

e By 5 oS hg Bt 2 b8 Bdanic

1 ers WwdSwaked v@ﬁ{jbr;negﬂm{} f aﬂ@ﬁﬁl&&' h%ﬁiﬁﬂ%ﬂﬁﬁ%‘tﬁn{) gf The

mxture was stirre I'ssol ve the oil ure
oxgasictlipen wae dlea doha@nBate€ uada vacwoh at abont 25°Clib2. wlurge of about

2F il O el ihos A gink e e fhtortiogiote mpfbe hidEpana dgals, was
u@d‘cﬁfe ﬁitthénéggteﬁo%lgm ARt ELtﬁﬂfr idatioif@s added to 37.5

BE slowy an |sm e was stirred for 30
mn at 10-15C. The resulting solid was filtered and
I

Séf’ﬁ?' E)d i

5 i
di (nmbﬂmnmidf-z}mmethvd‘mjpeﬁdﬁ%)/o yi el d 99 1 % purity by

25 The tri t.h sul foni c  aci d) salt of the

titl Oéé%ﬁﬁﬁ‘dmﬁlég’g‘e Paeguinped pithovimechapicalobingt, a nitrogen
1n%’tl{§l_f6flﬁg ?éthf ;&r@sil(thé\glr?%rﬁa@' \Q%dad%&ﬁ -isopropylamino-1-(4-methoxypyrid-3-
yldieghydpigenidineybdnayate ¢14. tign0.03 ¢/mpheypt] (I-3-(1- carbamoyl 1,1-

dW{\L?ﬂ(y %ﬁy‘ﬁ it 39%%@- Tz-zl)w?ldsleﬂlymﬁb%néﬁ éalbé‘?i%?ﬂ @PP ) from
St%é S:héégr?)é’g 3 15, E}{ﬁgﬂjg% I\Vg§ %’t;ﬂ‘é n%om Watﬁ?e?g%}m%d then cooled to

l(h’d)dﬁd Ct Sodhm tripcetbrylpirblydridd (U3 gH0.0dhmodolastadded pﬁrﬁonwme

n frozen a dry icelacetone bath and -83 WO
32%&&%@@%%3 BEIPFEER RS SYHHITPR dempesaturpgfor 15 ¢ 20

h(gi;gg. 8?1?&:_ 1\%%&10% Iﬂth.frp %/a% %BE& BES lﬁgﬁ]@% ﬁldatﬁé ?Qac@&{ Z}ue%%hed by

Ite % yield, o pur
addRig) N adnedusthiydedchldeic acidNBOOL) Gfile mdiddatning the reaction

temperature at 25°C or less. The aqueous layer was separated and washed with
dichloromethane (3 x 100 mL) and then made basic to about pH 12 by adding
concentrated aqueous ammonium hydroxide. The resulting mixture was extracted with
dichloromethane (1 x 200 mL and 1 x 100 mL) and the combined organic layers were
washed with water (100 mL) and then concentration under vacuum. The resulting

residue was dissolved in MTBE (250 mL) and the MTBE solution was then washed with
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5 The napht hal ene-1, 5-disulfonic acid salt of the

title conpound was prepared as follows: To a 100 nL
wohemlosveas added 4-{N-[7-(3-(S)-1-carbanoyl -1, PET/US2003/034444

di phenyl met hyl ) pyrrolidin-1-yl)hept-1-yl'] -N-(i

%W(@ Rmbb i Bénd (108 n{Lé &i@ém E’d'cﬁmﬂ s{’ﬂfate (30 &) and filtered. The
yl met hyl )plperldlne g, an

MBBE wol)tiomivagthen kenceotrpod udde:t @’acilumstld g&eel 1 9 ot tisatitiet dodpound

AT LY A AR s el

por t TR YIS Bop %3"9 i i
t enper at ur e0 beI ow 1 @gg g%ﬁﬁ@hﬁg%?g& ghl%\%lgéo‘gcr%png I eclelftgl,g witha
gtadient eb3%i orl 0P xivunethavad in dichlbromkthane c36taining0.6% cohbeéntrated

reactio xt.ur s then added slowy over 2 h to a,
SRR DY 60 b6 BasARS CaBeigiE B& Al MBS pslosciaicymRined and

ST\ 5 Dy S by I i b

PML(EMeDhodD)e solid was then dried under vacuum at
ol | s iy BRIk burdy G BREAGS (o 3. 3FD; 7.44-
Tt 2B 12*31‘18%%257&?@@# iR QR e .52

(sg BH) 0%.41 (e:h (HH) &1(&& 78@{ pPHRLS70M 25 e(nncxxroIJez 10-‘1&% 3H); 1.70-
C free base content relative to

1?8 @e%@? elrft8e1§§ é‘ﬁdb@la‘) 0. 98856 Hr. @B a: FTIR (cm 1):

1671.7 (W), 1593.5 (w), 1497.6 (w), 1291.2 (w),

1220.9 (m, 1180.3 (m, 1030.1 (s); Ms mz 640.8 (M

fr eeThﬁﬁﬁ)netm&lﬁfo&Mﬂtblcf) lsele obfg €itle tompbhind w&@@epar@@h§ﬂ>llows

for C50H65N50882 63.30; H 7.52; N 7.14; S, 6.15

Foun@oaé ﬂ@éﬂs@adﬁed#{é\éEMMSﬁhlzzarbagloyélSe 25 Thi's

%11?@‘%%31{3@@5{'g%;&)@?Ptglf'Y@%EE%{’}?%aﬁf‘m?} -1 ?A-%%tﬁo%%}gnd-}
ylmhtlgfh@tpehﬂ'ﬁiefqyﬂ £)0.9hiot)iand 1 - 454' D bﬁﬁsoﬂlté’éthadﬁ‘l Ghd& R M@RMire was
| ) am no} - §4- met hoxypyri d-3-yl met h er|d| ne of
S’%‘é‘dp d@S@B@ }&Ollasﬂééﬂ’é*tﬁi%w then qaql zﬁ ansl pgolution of 142.5

L R R %&Lﬁ i agptded

5%Chi Bhe miseunt iveis sﬁﬁed Be5-107C foeh aﬁ@ﬂ&ﬁﬁ! Wheslide8 kd197.5 neof MTBE
follow ng slurry procedure: To th

slpwhtand dhis maxtrevas sfireddar 30 min at lé)al $°C. ofheqesyltipg §ofid(vgas
ﬁItér %ar]tf ?@sro?feﬁq}{ I5 Lloildlgtlllpelzi%é{ér”efhe%a).tgxysofu%ohq;var; trea‘}éd)wblﬁl

a((tllvs‘(eﬁ mwh VAol -filtetedt: MEHeHMMD Yak Hrodery ATEIOPE lah@ 1yRBhilided for
ine (8.0 g) was added -84 WD 2004/ 041806

Theerns oA dlag afithe dil@t%baélp%\%@nlc(@m}i) 19% yithd ek iputitydy
H§té§ry was stirred for 6 hrs at roomtenperature. The

m Xture was then filtered and the solids were washed

with MIBE (2 x 40 nmL) and then dried under vacuum and

nitrogen for 16 hours to afford 7.8 g to the title
c onpblifh&ri(methanesulfonic acid) salt of the title compound was prepared as follows:

A 100 mL Erlenmeyer flask was charged with 4-{N-[7-(3-(S)-1-carbamoyl-1,1-

diphenylmethyl)pyrrolidin-1-yl)hept-1-y1]-N-(isopropyl)amino }-1-(4-methoxypyrid-3-
ylmethyD)piperidine (3.9 g, 6.1 mmol) and acetonitrile (32 mL) and upon dissolution,
water (25 mL) and methanesulfonic acid (1.29 mL, 1.91 g, 19.9 mmol) were added to

bring the pH to about 5. The solution was then frozen in a dry ice/acetone bath and
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(97.5% recovery by weight). 5 Exanple 2 Synthesis of
4- { N

W 2o(4B4(88y - 1- Car banoyl - 1, 1- di phenyl net hyl ) pyr r eCTaiSm003/034444
yl)-4-oxahept-1-yl] -N

b!ohﬁﬁaé@f& 13 &h Afrbzdls s;g dﬁﬁé“tﬂﬁrhgt}’léﬁ&uﬁbﬁih BBk ¥ R RS- Ghite

10 To a stirred Solutio
sdhd{(l‘il(){)%}@éld;(%4% uatbaEPLCY, 1- di phenyl met hyl )

pyrralidi.n-

1-yl ?“"21 yisal it MS),V/_/FQ@‘@(%%I)ODW ) ami no} pi peri di ne

(500 ng, 0.96 mml) in dichloronmethane(10 nL) was

added 4-net hoxy- 3- pyri di necar boxal dehyde (145 ng, 1.06
mol Theanaphtledénerd, §disatfehioxyidsalb by theitidle dodipound)wad p@pared as
nmol ). The reaction m xture was stirred for 14 h and
folloxts” t he sol vent was removed under reduced pressure.

To t t I
ot 00 2RO o AL MR PRGBS artlantor 111
diphemathghaphdidion }ﬂm\tpﬂﬁfr?}]ﬁﬁﬁs@rspﬁ)aﬁﬁn@}@ﬂ (ngiabb@p?nd-i%- ,
el ution, acetonitrile/H20) to afford_ 289

st PSR 4004 B, 0635 Einkgl) Ao penel4F3 BED QAT epmpound

dg’éﬁgd hggyog(&l v%as%éol%é@o %lg d_%Pd narpﬁﬂl%[e%g 1p§‘| 8fififonic acid

tegra{lj)&r{itz (§ 32 @515) %‘ inﬁmilbaza@a/ddea p&\rtidinWWMhlth]Mtahﬁﬁg tielrkaction
I n - oxahept
te(ﬂmaaéms plopal’fo }\E’helg thﬁr@étilﬁl@ww CPEPERLS (thesepsfiopanizaie was

tkrﬁﬁ%[ f?? ? % I‘?@ sit’lél{aerrggc&g)g:nlf %‘nﬁg 8’% hh‘eéﬂ ﬁ‘fl dtSnO‘fVSY over 2 h to a mixture
o@i\ﬁbﬁm@bm@ﬂ (630 mL) and MTBE §r265 mL) at 0-5°C. This mixture was then stirred

- 3-oxahept - 1-yl ] -N- (i sopropyl)am nol}1 eri di ne
e ancothe rerRHiIE ol wee T 0B bTekr Uk M b el sl

R B oo b o BRSNS B S3b{ pf e o e ot
wasBmoved fi®ni @ Qkying ciinticd b8 dwas? arkt 4 aficanfthioudt a Balkadll (400

t hen the sol vent was renoved under reduced gressure.
e § Ke mmugesy ulhip pepewssiravidedvbd g afitheditle salt {8Q%eyipld) as an
/ L 0 .
B BelPh e R Pty PREC B Db M el v o

r@‘éreﬁctecytanda@igetomtrlIe/vvater) to afford 27 ng of the
title conpound (42 %yield -85 WD 2004/ 041806

PCT/ 682109@1@34&14511"%31 Vit 1QHL7 ik 2SOME(BU A (R (W), 1291.2 (w),
1BPIBEE 1980.3 (m), 1030.1 (s); MS m/z 640.8 (MH" free base); 928.8 (MH" free base

+ salt); Anal. Calcd for C5,HgNsOgS,: C, 63.30; H, 7.52; N, 7.14; S, 6.15. Found: C,
63.53; H, 7.65; N, 7.23; S, 6.30.

This salt had a molar ratio of naphthalene-1,5-disulfonic acid to 4-{N-[7-(3-(S)-1-
carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)hept-1-yl}-N-(isopropyl)amino }-1-(4-
methoxypyrid-3-ylmethyl)piperidine of about 0.95 tol as determined by 'H NMR (ratio of
naphthalene ring protons to pyridine ring protons).

If desired, the naphthalene-1,5-disulfonic acid salts of this invention can be further
purified using the following slurry procedure: To the naphthalene-1,5-disulfonic acid salt
of 4-{N-[7-(3-(S)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yhept-1-yl]-N-
(isopropyl)amino}-1-(4-methoxypyrid-3-ylmethyl)piperidine (8.0 g) was added
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Synt hesis of 5

4-{N-[7-(3-(S)-1-Carbanoyl -1, 1- di phenyl net hyl ) pyrrolid
wonedsogigohept - 1-yl | - PCT/US2003/034444

N- (et hyl)am no} - 1- (2- met hoxypyri d- 3-yl met hyl ) pi peridin

13?;}ro§§n ?é%c'd }IJLE & {%lSH]]ttlhg Qlfpr& Véﬁ% st crlrg%rl'? l'lu'f at room temperature. The

mitifeOldsdhéh ﬂl-tétbd hlﬁpthe Solids] wé‘ﬂe (\’\@E]ﬁf}d \)Jﬁllil‘MTEBlEJ (Prdd @hlr)eand then
(50.5 nmg, 0.1 nmol) in dichlorongthane

degtendepvarspRBRdayrogmdar B harnioatfudid ;So&w(the 5%17 cwgpound

b sodi umtri acet oxybor ohydride (33
(%5,/?6‘?‘3%%6 rggl\%e.@{#ﬂe reaction mxture was stirred for
14 h and then the solvent was renoved under reduced
pressure. To the resulting m xture was added 1:1
acetic acid/water (1.0 ni xapdlahe nmi xture was
chr omat ogr aphed on rever ase .silica gel (gradient
elution, acetonitrile/ Hzaey'{ﬁgsésf?izrd the title
gvrfn -ILE afpahyyICE] -dig ey IdEthil) py @4 fidih-1-yh4-oXHhept-1-yI]-V-
2 5521@5 ACN: HZ%J re?ﬁ sg phazgﬁy HPLC) . -g’) g v
Synt hes|(§oprom®ammo} -1-(4-methoxypyrid-3-ylmet yl)plperldme

& UV Esfidd Ragpf8f LA G A5 LhRBSEY I ek iRl
pPrdIREY )l patoRSttepl-1 3’3}N‘(‘sbﬁ%}ﬂ?b}éxhﬂm?pﬁ%ﬂ'@h@{/ﬂOX)HhQ,QTQGihﬂlol) in-

e Using the proce le 4 and substitutin

d@hhmtmiham{(m mLDm wag a@dﬂm&ﬂ@eﬁ@ﬁﬂmepmhc@lﬁhyde (145 mg, 1.06

T TR

stitbedZoP 84 [ And thef@hb sdit walY@h&RdRINASSediidel lossil. TE8%he
WD 2004/ 041806 PCT/ US2003/ 034444 Exanple 6 Synthesis
reghlting mixture was added 1:1 ethyl acetate/water (1.0 mL) and this mixture was

clllrﬂinlg- O%Hpﬁgcb% ev)?{sje _p aserrs?l)l/ ca gel 8grgd1gd{%ﬂ}{10rrrleetw%¥orﬁt? Y /1[1%) to afford

289 fngldryie) HE dipdpobnd f4 Bt yaggy Py i d- 3-yl met hyl ) pi peri din
e "5 Using the procedure of Exag&le 4 and substituting

4- mefhalyiieat Math: MeS31/z 642 D ANVET diekples (10-79) ACK 3O, reverse phase

H@i thoxypyri di ne- 3- car boxal dehyde, the title conmpound
prepared. Analytical Data: M5 mz 626.4 (MH);

Rt2.04 (10-70 ACN: H20, reverse phase

Example 3
Synthesis of
4-{N-[7-(3-(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)-3-oxahept-1-yl}-/V-
(isopropyl)amino}-1-(4-methoxypyrid-3-ylmethyl)piperidine

To a stirred solution of 4-{N-[7-(3-(S)-1-carbamoyl-1,1-diphenylmethyl)-
pyrrolidin-1-yl)-3-oxahept-1-yl]-N-(isopropyl)amino } piperidine (52 mg, 0.1 mmol) in
dichloroethane (1 mL) was added 4-methoxy-3-pyridinecarboxaldehyde (13.7 mg, 0.1
mmol) and sodium triacetoxyborohydride (24 mg, 1.05 mmol). The reaction mixture was
stirred for 14 h and then the solvent was removed under reduced pressure. To the
resulting residue was added a 1:1 acetic acid/water mixture (1.0 mL) and this mixture was
chromatographed on reverse-phase silica gel (gradient elution, acetonitrile/water) to

afford 27 mg of the title compound (42 % yield).
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HPLC). 10 Exanple 7 Synthesis of

4-{N-[7-(3-(S)-1-Carbanoyl -1, 1- di phenyl net hyl ) pyrrolid
woneds/oigoe 4- oxahept - 1-yl] N PCT/US2003/034444

(ethyl)anino} 1-(4- nethoxypyrid-B-yInethyl)piperidine

15 Usi, %g Pa% Exanpl e | and Exanple 2 and
subst [ t t| ng benzy (et hyl am no) pi peri di ne for
1- benzyl - 4- (i sopropyl am no) pi peridine, the title

conmpound was prepared. ExaanT 6 20 Synthesis of
4-{N-[ 7- (3-(S) - - Car banoy EX#MPI&F pheny! net hyl ) pyrrol i d
in-1-yl)hept-1-yl]

N- (i sopropyl ) am no}-1-(4- Sr?lng)lrlegboxypyrl d- 3-yl et hyl ) pi p
er i4d{Mg7- (MPE-GaIﬂBambﬂCEMlﬁ:@&llﬁmmbyrrbhaﬁdl-yl)he t-l-yl]-
substltutln I sopropyl am no-1-(4-n- yi)oxyp yri

-yl et hy Py lmé)almlwkrlr(ﬁ 1=tae‘éyw1d-3-ylmethy )piperidine

4 i S?ﬁ ra%gi}%@ g&lﬂ orof 4 1{&317 I'{g) )@‘)2 Y rcbl%al%oﬁpl 1-di Sphen%lmethéf(lj)

eridine,

p:}rrblidins ylmapﬁ-l-gwl]TN-letEylmunw}qﬁmidmsxfso 5a8g10. Frrﬁh‘i‘dl 1n

(based on th 0 equi val ents of the al dehyde

dlﬁhl@gamttbaner{é mle)ams ed Ainxathrapiigdineg ctari@xalél@ } (%Sd7 mg, 0.15
et RS PP oS TR S e v

stirhﬁl fof 14htahd iﬂemh@aﬂfaéﬂt GragfdntbvealubderABdlcel ipfdbur®atra the
MS mz 668.4 (MH). 30 -87 WD 2004/ 041806

repaingBEYUs; Wasarded 1exaceii¢ acidfyagy i} Aaalsangdfthe mixture was
clﬁo&%o%%p&g’d S éV%fSF%&lQ&:”%Y(:la-g]él (1gr d;:ehen {orrgegclg onltp Y %) to afford

thtiflesomboayd.) am no} - 1- (4-i sopropoxypyri d- 3-yl met hyl ) pi
peridine 5 Using the procedure of Exargjl e 1 and
S ubstnelyicnhgaia: M&wéwamm B2 (2-75 ACN: H, reverse phase

giegropoxypyrld -yl met hyl ) pi peridine in place of
-I'Sopr opyl am no- 1 -(4-nethoxypyrid-

3-yl nethyl ) piperidine, the title conpound was
prepared. In this reaction, 1.2 equivalents of acetic
acid (based on the 1.0 eq&h@ﬁ@hﬁis of the al dehyde)
was added to the reactloggty xtur during the
reductive al kyl ation rea PSS e it e conpound was

purd fNT.(34S) L Cag£h6H- Ri‘-ﬂi@eﬂ%tbﬁ’l)ﬁffﬁ@hdlntﬁ?])hbﬂt'—ﬁyl]-
conpound as the tris-trifluoroacetic acid
N-(ethyl)amino}-1- (3-meth0xypyr1d-2-ylmethyl)plperldme
Using the procedure of Example 4 and substituting 3-methoxypyridine-2-
carboxaldehyde in place of 2-methoxypyridine-3-carboxaldehyde, the title compound was
prepared.
Analytical Data: MS m/z 626.4 (MH"); R,2.08 (2-75 ACN: H,0, reverse phase

HPLC).
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Anal ytical Data: M5 mz 668.4 (M+). Exanple 98
Synt hesis of 15

W20/ 1806 3- (S' ) - 1- Car banoyl -1, | - di phenyl net hy PCpyse@Bi034444
din-1-yl)hept-1-yl]-
N- (i sopropyl )am no}-1-(4-¢gt M grid-3-ylmethyl)piperi
dine Step A - Preparation of "4-Chlorop idine To a
soI ution of. potassi um biSyarthesimofe (10. 21 g, O 102

i i rkaeﬂylg édﬁﬁlmﬁ@aﬁvﬁpwﬂl@m -4y Dhept-Hyll-
?esgl t1 i ng |£n Zam% t-ellB ?@QS@&%EE}? Wﬁ?dl{fge

I ayeiklngethepmeq:rhlrabﬁﬁxmlﬂe thad supsdatmgldamethoxgsridine-3-
extr ed wth chl oronet hane (1 x 30 nL
PRI e i des P DRI Pt +-EBO A S dha e compound vias

1%?5; gte, filtered and the solvent renoved in vacuo to

ford 4-chloropyridine as a very light yellow oil.

25 SHeplyBcal [Rite pisfiSatiz 626 df(MH'); R,2.04 (10-70 ACN: H,0, reverse phase

Hif’ | or opyri di ne- 3- car boxal dth(fe To a sol uti on of
opropylamine (18.2 nm_, 0.13 nol) in THE (200 ni,

0.5 M at -78C was added n-butyl lithium (2.5 Min

hexane, 52 nlL, 0.13 nol) dropw se. After 30 mn,

4-chl oropyridine from St eEsAnphe 7THE (10 nL) was added

and the reaction mxture 30 vvas stirred at -78C for 1

h. To the resulting reddi b?séﬂmfsolution at -78 C

[ﬁgﬂ@flo Eﬁﬁ?ntﬂ%l@t lhi/ ldi g 2rr%lu:ig‘ -]S-Pfg\-}f—yx%})t-l-yl] -IN-
r oom t errpedthylymﬁm@}'-&l:@andﬁohymid-g ,1maﬂg; ldxh@
reaciion was quenched with -88 WD 2004/

pCT/ USpE6hs roskeumes ofFxamplelznd ﬁmpmmﬂbzmtm@ hnborgy]-4-
TN, FENS S o B ps b fomoound

waepreparodrtbi ned, dried over sodiumsulfate, filtered
and the solvent was renoved in vacuo to give the crude
product as a brown oil. This residue was purified by
silica gel chromatogr aphyE J&ﬁelgl g,5% Et OH in 5 Et OAc)
to afford397gof the ti nternedi ate as a yell ow
solid (Rf 0. 6, 28% y| elsjr).thesﬁnﬂl ytical Data: 1H NWR
(CDCL3 300 C) 1H), 9.02 (s, 1H), 8.65
(d A- N1 B (3 (Prd - ﬁbamqylﬂlll (ia)heyaflmtbylwyrmh{}m-l_ﬂ)mtrﬂ-zl]-

%’fépgr at' oﬁ ‘%J%Eﬁf'f{f i "‘E‘%‘R"é’?d W@@ﬂé‘gﬂﬂ%ﬁ%ﬂw%
| ~) | Ygiyg tel prdctdduﬂ&QﬂE)Xﬁﬁi@le Land dubblitttif® PHpYdPyRThiAe! 1=4=7-

(4-chl qrap )irl d-
propoxypyrld -3-ylmethyl)piperidine in place of 4-isopropylamino-1-(4-methoxypyrid-3-

ylmethyD)piperidine, the title compound was prepared. In this reaction, 1.2 equivalents of

-lk

acetic acid (based on the 1.0 equivalents of the aldehyde) was added to the reaction

mixture during the reductive alkylation reaction. The title compound was purified by

reverse phase HPLC to afford the title compound as the tris-trifluoroacetic acid salt.
Analytical Data: MS m/z 668.4 (MH").
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3-,1~yl)piperidine A solution of 4-
{N-[7-(3-(S)-1-carbamoyl - | , |

weoedog@verspb et hyl ) pyrrolidin- | - PCT/US2003/034444
yl ) hept-1-yl]-N(isopropyl)am no}piperidine (0.56 g,
1.085 mmol ) and 4-chl or opy: g_g; Ehe3 15 3-carboxal dehyde
(169 ng, 1.19 mmol) in 1, 2- g | oroethane (11 nL, 0.1
M was stirred at room t eSypethagisiof for 2 h. Acetic

vt %é&f?l?@ﬂ aﬁfﬁaﬁ“’w@%?ﬁ&l’" crmg R FAPIR  hsgt-1-v1-

After

aqueougi4 O/o s ?i@nﬁgggggna J{’W@j‘%‘ﬁx t?gﬂgiliﬂn\f\lg}ee
sepafsiretthe andedire ofBxmmpis 1Imﬁenbsmamgaldrsolbmpylamﬁnb 1-(4-
.addi ”%@%ﬁﬁ%ﬁn 1IN sodi um hydr oxi de until the 20 pH was

1SOBERO ety ipineaidins a plagg of 4 WTQWW@Qtlr@cmé‘@OXYP}’Hd-

M0 EALABRERLARE g5 Tl 88 PLGA.2 coivtns

of adetie raend (baiBéd bhehe 50 kyeinilend of tterddebsidd) wasaddeal to-EH@reactlon
r.esul eS| due ( ellow oil) was purified

ngﬂur% © Fadueivet @&fﬁwem@pn g heﬂﬂefgmwmxﬁﬁ by

Vi has %ﬁﬂééolaffcsrﬁ tl‘?é tflii?g g%n?poélgfl s th%ftHI g Eﬂ%(}rigac?% acid salt.

Inte Iate as a ver ["ow t

O 2; Aﬁﬁly%Ml]Etﬂ)MS%/zM&M}(MH@l Date: LCM5 nlz 644.3

(expected 644.34 for C39H54CIN50). Step D -

Preparation of 4-{N[7-(3 -(S)-1-Carbano |

di phenyhnet h3l ) pyrrolidin % k) pt 1-yl]

-N- (i sopropyl)am no } -125 oxypyrld 3

-yl met hyl ) pi peri di ne 30 %}dithéﬁlm al (109 nmg, 4.74
nol| ) was_added to ethanol (3 nmL) to forma solution

of &oNilin@-6SnbGaghamaylel.hdiphenyhnethybpyrrolidin-hadhgptibol]-
t I
(5. 09 T kool b it cohoxymurid: 3 mimethypinerigine | |

hept Sﬂepy&]-mdatas_gbﬁmctﬁlamomaine 89 WD 2004/ 041806

PCT/ US2003/ 034444

1- ( 4Tepiselugigy of potassjymnbicathoppte 4 &0-2 HEn 193meén megter ¢SmL) at
Ol ARSOMESS o o] R R BP0 0. 0.

o) was tieh aakdedq)onmnvﬁgmfmhe te3ulin nﬁ@ﬁu@@d@ﬂlﬂe‘dcm 0eC for 30
total volunme of about 6 nlL). The reaction was

migy n | Bolegers Bpravispariated\and iherasiupotst Imeqr vegs griraciegyl Yidker i al

{
d%@ﬂ%ﬁé %e(?l & sjﬁt% gﬁ}eeé}g%f% I3 &S vﬁeﬁ ?IC QI&G%GP ’ﬁa OHELS@dlum
silfateg ffiltered add thewolvent rebdtwved ik b6 W@@Mﬂ@-@ﬁl&%ﬂi& as a very
,am)r{ohous solid. Analytical Data: 1H NWVR (
lightpypllgw od. 79 (s, 1H), 8.75 (d, J= 6.9 Hz, ., 7.64
(d, J= 6.9 Hz, 111), 7.29-7.42 (m 1011), 4 48 (q, J=
7.2 Hz, 2H), 4.37 (s, 2H), 3.30-3.99 (m 7H),
2. 825@p Bl- Proparétibn oﬂ4-8ﬁﬂ&o§{&1d1ﬁ6 3-Chbboxdld&iRdd- 74 (m
4H), 1.56 10 (t, J= 7. 3H, overlapped), 1.28-1.42
(m Topypolyan of disnmopy ras(S, Y @kp@d3 awl) BIFBR0GNL, 0.5 M) at

-7%4(],‘ b Néc?e%l) n-butyl lithium (2.5 M in hexane, 52 mL, 0.13 mol) dropwise. After 30
min, 4-chloropyridine from Step A in THF (10 mL) was added and the reaction mixture

was stirred at -78°C for 1 h. To the resulting reddish-brown solution at —78 °C was added
N,N-dimethylformamide (12.4 mL, 0.16 mol). The reaction mixture was allowed to warm

slowly to room temperature over a 15 h period, and then the reaction was quenched with
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Exanple 99 Synthesis of 15
4-{N-[7-(3-(S)-1-Carbanoyl -1, 1- di phenyl net hyl ) pyrrolid

wonedsogigohept - 1-yl | - PCT/US2003/034444

N- (i sopropyl )am no}-1-(4- trlouronethoxypyrld 3 yl met hy

@f‘ﬂf ﬁ lﬁg Eheﬂlfﬁg ngﬁgglge}P Z%S)ggzg_oe ZtheEéc? rr%us layer wna(ljs extracted

WiSORGREN MBMthte 43 2 159 |nﬁl9t e JoBERES lafhrd Sretd cahiRR&], Bfied over
4-i sopropyl am no-1| - (4-rret hoxypyri d

S@dlwnrmtthtpl fikérpd anditha solvetevasi rellneverbwp)agurdtwgee the crude product as

In t |sreact val ent s o
oGP ol S oo ATy T LA By (e 5% BIOH in
EbAs® daeforan@m%]dﬁ% it ﬁ&b@m@@ia&tds%ryeumwsbm ] € dAJ@ 61%8% yield).
the reductive al kylation reaction. "The titl
was punalyticalddiy: 'H dMR $EDENA360 ML) & 60 aﬁf(s;rlﬁl),tﬁhez (s 1H) 8.65
‘ir’ftl e compound as the tris-trifluoroacetic acid

T 301l Hpat- 4t (dvE =-¢ Haz D) LGS 51@%6%[?60@1%41 55 for

QH. is of
4-% R@ (3-(S)-1-Carbanoyl -1, 1- di phenyl net hyl ) pyrrolid
in-1-yl)hept-1-yl] N-(is opropyl)an no}-1-
[ 4- (2tfluoroethoxy)pyr|d 3- Ineltgyl] p p er|d| ne
3 1 ) h

4-is eaﬂmemlvaﬁloeﬁdlhe ( 4
nethoxypyrld

i peridine, the title conpound

foact i A b Petrbismes! T -girbguvaiehpergdin I-

8 ﬂ@?-%@"%%@ge%%%séhgﬁ Iur b5 Y adld Petoropyridine-

3RaMoNSACRqBEN 4, 1.1 Denmhelpat 1,0uidhlvbethenedU inflg (L hM) was stirred
reductive al kylation reaction. The title conpound wa

apigpTY emgensiure &y erls eApiigeid3p @ Lt &.38frwel vasadded and then sodium

SAIREISSRDE 5 1 LU FREELES. 161 By P ppgion v

qﬁdfmh&ﬂbly aﬁmf@&ﬁfebﬁkﬁm% Qiodiuih cdrbénate( 110GMI ) QT}@QWMWQ& separated
can be prepared: le 8 -

ad theapecqus le(yesyvaam@ﬁe b@#b@/}[ adging agugeresnhY prcivpihygipridsiyntil the
pﬁ' \Qa(s}fib}ﬂnz tIo 1 %hg agl}léo(.l?g{}%wv? h%ﬁ) e}ctracftendewnlbc(hc%rom@thane 2x

oOXypyri prperi
lﬂn{IDl-ahlﬂ ;d(e?org?)lc lllayéi&rvkie’iéfBMhblhed, -difiep e eydoRinh ¥l Jagy, filtetddtnd the
yl ) non

sqbs IS betRG TS g (Thegesbingoesiye (areloyiaid ovg pysfiebby silica
oo AP kot ol Cor ORaspens NELOH A7 9 0

ofithe -tllleyllltbm@edlate as a very hght yellow thlck oil (R;=0.2; 66 % yield).
oxahept - d% h&ﬁet?y )an1no nethoxygyrld 3(¥
t hyl ﬁﬁe%eql gigs: LCMS m/z 644.3 expected 644.34 for C,,H,,CIN;

Step D — Preparation of 4-{ N-[7-(3-(S)-1-Carbamoyl-1.1-

3-yvlmethyDpiperidine

Sodium metal (109 mg, 4.74 mmol) was added to ethanol (3 mL) to form a
solution of sodium ethoxide in ethanol. This solution was added to a solution of 4-{N-[7-

(3-(8)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yDhept-1-y1]-N-(isopropyl)amino } -

-89~



Exanple 11 -
4-{N-[8-(3-(S')-1-Carbanoyl -1, 1-di phenyl net hyl ) pyrroli
wdi2on4b4ydoy - 3- oxaoct-1-yl] -N-(ethyl)am no } PCT/US2003/034444
-1- (4- met hoxypyrid-3 -yl et hyl ) pi peridine; 15 Exanpl e

1 hiqrapypig-y mephylipiperiding (394.6 me. 0:47 mmol)in ofianol (02 mply. The
résaktibgyréaction nﬁXt&fmas]haatdd to Nﬂ(@bﬁd/itﬁoﬂwiﬂaﬁqudt of lodlém ethoxide in
met hoxypyri d hyI) per| di ne; anple 13 -

eﬂw{qub(ﬁ @R)squg)idqd é@rr% ume)a oﬁbgweﬁw%ifhgl roppiion whd d
n{o tgs fﬁ%%ﬁ%%@%%% gig}f\.lull} 's*a{']t% ;}%{):!Ilt%)réaﬁl Cflg(r%lg}ecteé(rgﬂg oé the ethanol

whé removed in vacuo. The resulting re51due was purified by RP-HPLC to afford 213 mg

[9-(3- 1- Car banoyl - di phenyl et hyl rrolid
of ﬁl{ﬁjﬁlﬂcp](n@og(gg} as a white amor)Iahous solid. P Y yl)py

o A R RDRE 500 Ml " R 1k 55 60
Hi‘k%] {%5576)4(@ I5k: 91H£:afﬁ’)a‘7‘?39|—7 by gmgm@emmg@tm bRt e 837 (s,

oxahept -
2H),- 3 3039 ox VED 2. 8!2—35 21y<1nnré7tH)yl BRHPET (nli HE), 1526\1@4 énl4H), 1.56

(t:‘r;{ _L]h_}:%/ﬁ-ff g{l,(o?)gg Cgi qﬁ)f ,Q_Z 2(@[, Agi—l; he nﬁogel\d% )Z 6%51 r'SO(e)I(pdecte:d

693.04 @&-@H}qsmggyyyrl d- 3-yl nmet hyl ) pi peri dine; 25 Exanple
17-

4-{N-[9-(3-(9S) - 1- Carbanoyl -1, 1-di phenyl met hyl ) pyrrolid

in-1-yl)-5 oxanon-1-yl] Eéﬁ“g amno } -1-(4
-met hoxypyri d-3 -yl met hyEXpeBerY dine; Exanple 18-

4-{N-[8-(3-(S)-1-Car banoy henyl net hyl ) pyrrolid
in-1-yl)-6- oxaoct-1-yl] $yhl£t?etﬂyqo) am no }

1 ‘( W@*(Wbﬂmrﬂaﬁoyly‘l ireliplydnlyibi pehiy]) gy rrelid i« a+yibihep L B-yl]-
q9 barml 1, 1- di phenyl net hyl ) pyrrolid
| n 14 §o_p60 ’B&’éﬁ Ttrlfluromethoxypyrl -3-ylmethyl)piperidine

-yl] U%%Qﬁé‘%ﬂﬁ%flgﬂ‘ggﬂ E}gan(p‘}e TEh{ CoBsa¥ting 43 BE AMinoPi -pe

ridine;
1s.4p1{o%s-ie{(3a}yf1$—3( ﬁ)ne]lhymlrﬂeadmpln;l\l_ plate ﬁf Alﬂ)-h}fe’pydpyhﬁﬂlyd) 1 prmeéthoxpyrid-
3-I_yijm%tl@¥]b'%pﬂbq& nqotl %yméﬂuﬁgtvéﬁlg }p;%)p%g:g? iy Bh%reactgqp W@ equivalents
012&%66 044 30856 2P 0 0344¢ 8 1R &) Svhs addsd dFthe reaction
mn(tﬁber dhrﬁg nixaredydtive alleyltitipheeackiont Bhé Jitky corapoudidnvds-prkifieé by

%‘)ferfe phxﬁﬁ]nli%&ﬁfqr@ the ‘{Aeﬂmﬁﬂ% A tEs-Hifluorgaceatis aid salt.

4 {N—Af1 yt(calPaSca SW@S%?I(WL di phenyl net hyl ) pyrrolid

in-1-yl)oct-1-yl]- N (prop-I-yl)amn no

}-1-(4- et hoxypyrid- 3-yl %t hyl )F 5perl di ne; 5 Exanple
23 - Xampe

4-{N-[9-(3-(S)-1-Carb h | met hyl l'id
LR 3,5 e bamydconen e ) 1

-Eig}aﬂng@-x-cammomyxd&pheay»memynpymnaﬁr-i@Dnept-l-yu-
£ NVrGropronybaminekt i uoxoethemppuid Srdmedyniperiding
1 |

'” (b 1 peBERAIRRS e Exabirhe 1 Db QIRutinklalis BT erhing. 1f4-(2-

ﬂﬁ&oethoxy)pyrld 3-ylmethy1]p1per1d1ne in place of 4-isopropylamino-1-(4-
4{N—[8(3(S) i_- Car banoyl - 11d|phenylrrethyl)p}/nrrplid.
yRyirid=33ylmgthyd ipiperidiney Mﬁ(c}gmygum Yy pigpared. In this reaction,

1 h eglul{vél'eﬂﬁto@ QMQ%Efdd(bg’sed on the 1.0 equivalents of the aldehyde) was added to
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yl met hyl ) pi peri di ne; Exanpl e 26-
4-{N-[9-(3-(S)-1-Carbanoyl -1, 1- di phenyl net hyl ) pyrrolid

wOned404i806 3- PCT/US2003/034444

oxanoi n-1-yl]-N-(prop-1-yl)am no}-1- (4 met hoxypyri d- 3-

thlefi Yiuddd
cXYOF BXIQURRLS 1 ReyodV AT Richreab (M il copund was
pmyﬂie)d— Wreverse phase HPLC to afford the title compound as the tris-trifluoroacetic

oaﬁagep | -yl]-N-(prop-1-yl)anino}-1-(4-nethoxypyrid-3-

hyI ) pi peridi ne; Exanple 28 - _

4 {I’\leﬁ ghﬂ)%}a ]N@%/Q%g@)il(m}_- di phenyl net hyl ) pyrrolid

in-1-y

oxaoct - 1- yI] N-(prop 1-yl)am no}-1- (4 msthoxypyrld 3-

yl meg hyl ) eri di ne; le 29 - 4-

[9 ( S%}fﬁrﬁe&fﬂb‘éﬁ%ﬁiﬁ@ egﬁeﬁeph WH@WW cppypornds einrpelprepared:

B A P ol S0

N -(ethyl)amino}-1-(4- methoxypyrld- -ylmethyl)piperidine;
1- Car banoyl - 1, henlr%]e)tppl)pyrrolld

E1(Eﬁnﬂleb|—) 45{ ({Z?a(ﬁe(é') 1- Qarbamoyl 1 1 d1p enylmethyl)pyrrohdln- -yl)non-1-

-yl -N-( p%? q?et%)ll))ah%nﬂogx {mfn(é:ﬁ’ngyf)ngf( A rgli/metﬂylsgplperldme

yl met hyl)
Exaniple [| 8- (8{yV-3- (Smlnmﬂmoymu &ﬁbﬁ@ﬁzﬂ%bﬂﬁ?l}fi%&lféﬁ’ﬂ-'i%‘l)‘-ﬁ

in-1-yl)-5- oxaoct-|

-yl ) ani nogxakeRtAl- M@k@}]é}ﬂmléﬂbl %H}ﬂlthﬁeprmd §+y,1mcuhml)1mp¢rldme,

B RE 1 6 (5 V-G Sarggot - eh e D mgTo g

1- yl') -&xao@xBHRMN-(ethy] jantin
! n 4 %ox%gy?l 3193 tet%%} WO @8&?6%&{%0%&)}%%ﬁl}l)plpendme

Ewn‘ﬂ@é%oo% A2AS)- %qﬁbwmym;lp@phmyheethﬂ&mmlﬂns&yl) 3-

4-{N-[ 8- heny! net Li d.
T e
E)Eainfﬂéllmtéh O BY(B-i(Sl- B-CayBaiRiyLy | 1) dpR&Hy AR pyProRE TPl B -4-

4- {E\I— [ 9- (oxapetyL-yLl-Aatetahisping} - 1-(4Hoeteoxy byrid- awumptgaybpxpemme;

e e R e S R

-1-y1]-N-(ethyl - -
4 . oxa]rslloni—(6 if ]Car(%ta%ln))amm()} 1- (4I Igﬁtg(r)]))(/}llpr}rlrel?hy?d)mg/ yl)glperldlne
Example {3 y A7 {Nbickin6h- lrcyrqamow é,plrd;plaenyym)thwpymh}im- ~y1)-5-

- 1-(4- mto@c%%@ ?A’s(ethyga%ln%%tmq gnp {h%xypyrldn ? -ylmethyl)piperidine;

Example 16 — 4-{N-[8-(3-(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)-5-

oxaoct-1-yl]-N-(ethyl)amino}-1-(4-methoxypyrid-3-ylmethyl)piperidine;
Example 17 — 4-{N-[9-(3-(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1 -yl)-5-
oxanon-1-yl]-N-(ethyl)amino}-1-(4-methoxypyrid-3-ylmethyl)piperidine;
Example 18 — 4-{N-[8-(3-(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1 -yl)-6-
oxaoct-1-yl]-N-(ethyl)amino}-1-(4-methoxypyrid-3-ylmethyl)piperidine;
Example 19 — 4-{N-[9-(3-(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1 -yl)-6-
oxanon-1-yl]-N-(ethyl)amino} -1-(4-methoxypyrid-3-ylmethyl)piperidine;
Example 20 — 4-{N-[9-(3-(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1 -yl)-7-
oxanon-1-yl]-N-(ethyl)amino}-1-(4-methoxypyrid-3-ylmethyl)piperidine;
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wodeoplopisep- | -yl ] - PCT/US2003/034444

Exampld-ZB soby{VeboyByS)-d- caarbmhmtlbym)phémmbdiynpynﬁmlﬁ)non 1-

Exanple 38 - 4-
{N-[7-(3-(S)-1-Carbanoyl -1, 1- di phenyl net hyl ) pyrrolidin

N-(| sopropyl ) am no} - 1- (4- cycl opr opyl - met hoxypyri d- 3-

| 3 . qe
4 : F‘.\I —% @1{E\Eg \‘13 QCS:ZI @é&ﬁéﬂ%ﬁ 1 Pdlphenylmleth )Rwa)hdnrl-rlafl?hgp-1-yl]-

rbanoyl -1, 1- di'pheny
i n-1-vyl) h&gptopyl yhahtno}- 1 -(4- methoxypynd 3- ylmethyl)p1per1d1ne

N ﬂél B r 0?){{ @) @nbn(gg ;(a%ﬁ@%% hlyld afp?%%lggéﬁ)pyrml?dﬁ 1-y1)oct 1-yl}-

[7- (3 (S) lll(]p%‘lp-? no %@g?ﬂtﬁﬁ%ﬂﬁtquﬁﬂ&yﬁfp%erﬁh{é,l

yl ) hep-1-y |sor
41

4~ [N [ 7- (FI06fprap-aiaminsir L-¢4-methoppmrid-Auimethyhaiperidine

R ————

E

Exarrpl e 4@xa:hept—1 ~yl]-N-(prop-1-yDamino}-1-(4-methoxypyrid-3-
4{N—[7(3( 1- Car banoyl - 11d|phenylrreyﬁyl)pyrrolid
- 1-yl ) hEpe ,@p}perlﬂun@, s opropyl)am no }

aé'rp 1 ugr{ﬂ;- @ @W?)@a?%[rﬁ&l?i I- Hlpﬂgﬁyh% ‘gh?l )8 i Il%.ll 5. 2yl)-3-
[7-(3- S) e}&:‘:oﬁiat-lyb‘]mﬂ)roﬁ-;llylyhlnﬁh@}lyl(maﬂéﬁﬁyﬁd-@| din-1-

I)hp N- (i sopropyl)am no }
-1-(2- chIﬂF’&ﬂWDi?ﬁleﬁéWpyrl d- 3 -yl met hyl) pi peri di ne;

*5*‘?41?? 6= V-GSt bR RS A 3y

-1-yl) h@@ndn \t Hli}-N2Prop-1-yl)amino } -1-(4-methoxypyrid-3-
N-(| opropyl m no}.-1-(2-met hyl - 4- met hoxypyri d- 3-yl met
hyI) i perYiaeRwlppetfisee 45 -

sl fzf) (B SR Rl - SRRRRRASH VRN
1- (4- metdxakypY+yildNIproph Mg diyind PilR@thethegypyEd &Pl € 46

;1 {N-]9- (Bémetéyl)mlpea#l@amw 1, 1- di phenyl net hyl ) pyrrolid

E}*ﬂ?ﬂp}%’* e R T T e

- oxaoct-1-yl]-N-(prop-1-yl)amino}-1-(4-methoxypyrid-3-
4{N—[7(3(S) 1- Car banoyl -1, 1-di phenyl net hyl ) pyrrolid
i n- 1- yl ) népethypiperidine;

E 1@5’931 g]k%?g@ Z;g)}-I k’aﬁb%m@ TQX&‘ B | Prfle%flylspyrroﬁlﬁng PyBeA{

4 {N[8 ( dxa)n-1-yQawgpopyl-ylianding} D@ étaBE pytidpyr r ol i di
n- 1- yI)oct 1- yI] T93 WO 2004/ 041806 PCT/ US5003/ 034444

N- (i sopr OFpe ﬁHi)lﬁ@ﬂ‘}mel (3

R R S R T R

di n-1-yl )ditﬁllibpl-l ~yl]-N-(prop-1- yleammo -1-(4-methoxypyrid-3
yl']-N(isopropyl)am no}-1-(3- et hoxypyrid-2-yl msthyl)p
i peri di nglmethybpiperdisg -

Exémio? 5117) gg’ % )ﬁ’lfﬁalr E%r%oa}ﬁloyll 1 ]’ ﬁpl%%?f?lyetm)tp%l ?181¥1r1 le 5-

I\B( i sopr gxw(bc)tqnylpm(pioﬂ ByDRibRYRU-heidxypyrRiiy | ) pi per
i di ne; a
4- { N [ 8- yinethyDpipaidincinoy| - 1, 1- di phenyl met hyl ) pyrrolid

it chin SEUT I hoy - Gorbamnue sy ipeingipvee gy oy

i di ne; BExasmnel-98-n-
4-{N-[9-(3-(9S)- @Car(pgg%y}il)ammo}dllé%ér}]e;}lxoxy%rﬁ?pyr rolid
i n-1-yl)non-1-

yl'1-N-(isopropyl)am no}-1-(3-nethoxypyrid-4-ylnmethyl)p
i peridine; -92-
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10 Exanpl e 53 -
4-{N-[7-(3-(S)-1-Carbanoyl -1, 1- di phenyl net hyl ) pyrrolid

wonedsogigohep-1-yl] N-(isopropyl)amno } PCT/US2003/034444

-1-(2- net hoxypyri d-3 -yl met hyl ) pi peridi ne; Exanple 54

thl idi
Y)lp1 ar lirgrm | -1, 1-di phenyl net hyl ) pyrrolid

Exalmﬁlg)BB)—ogt{N [8}(3] GS)gI-((?arbmpoytz]ipl?gl )imhlenﬂgiethyl)pyEr;ohdm 1-yl)-6-
(2-met oga(}éP [}Jl]dN (proﬁl*) lmslSargmo -1 (%[rlnetlhg)?ypynd%qp & 5

4 {N-]9- (ghﬁe%yl%)éﬁ@fd%m)y' 1, 1- di phenyl net hyl ) pyrrolid
in-1-yl)n

Emhplhgél—s éﬁﬂ\éE%‘B)@)ﬂF@rbﬂm«ﬁﬁ - Iybdiphenyliettgl)ByblidhNy1)-6-
i peridine;
4p{ N[ 7-( SX%DSP 11Y'd7£‘#ﬁ%%§x1ﬂ@1ﬂ(&rbﬁ%ﬁﬁh%vml%yr rolid
in-1-yl T -N-(is opropyl) amno

-1- (4ym)st ﬁ%x&l@}}%géng yI )r/rel hyl ) |E)| perlodl g)é ) Exanpl }é 57

Example 35 — 4-{N-[9-(3-(S)-1-Carbamoyl-1,1- d1pheny1methy1) yrrohdm 1-yl)-7-
4-{N-[8-(3-(S)- 1 Car banoyl - 1, 1- di henyl met ngrrolld
i n-1 -yl ) - g¥anpp-1-yl]-N-(prop- -yl)amino}- (4-methoxypyr1 -

oxaoct - 1- £ opyl ) am no}- 1- (4- met hoxypyri d- 3-
yl met hyl ) per.é’ﬁe?ﬁlﬁa le 58 -

Edarfiple 39 3—-{!2\597- B-G1 traama&ho;aq 11r-aipm&eﬂmbﬂ@1)5¥ﬁamuﬁn Shjhep-1-y1]-

in-1-yl)-3- _ oxanon-I- (isopro am no
- 1- (4- net Nds@wpmnyaa@mowln@tmlopm zmexuhmxefpymwﬁxanpl e
59 -

4-{N-[7- (%lnteg)lyl pl]%%ldbafmyl 1, 1- di phenyl net hyl )pyrrolid

Ekdinple 3D )~ 4|—{N-[7 -(3-(S)-1- Carbamoyl 1,1-diphenylmeth tylgpyrrohdm- -ys)hep 1-y1]-
0oX

oxahep- | (] N- ( |soprrE§ amno -1-(4-ne
yl met hyl )& peprapyhemi oxyq:tho{xwpyrld 3-ylmethyl)p1per1d1ne

E{:%xﬁlg 2693 ch’ir(%a(gﬁ)]( q@%a}n% ﬁg&pgﬁ”ﬁt hgi}h)yﬁz;'?r?o‘hdl Nithep-1-y1-

1- (4- met NQpIoplyaBindd- lyd4fi§(§ﬁh‘ié>é}@yﬁ&13Lﬂin@ﬁryl)5ﬁ3@HH’ihg
E&arqlplp 8 4-{{VIy-(3=(Exd tf%?m’ea}mosi 131-diippersimi st pyrrglism-i ohep-1-y1]-

[ 2 (14y lm)st & o( s%gl%?)yié&&mo},( l]g(z ﬁ\’\/%irlf Wgﬁrgtg%gmgt@yﬂplpéndme

EXETH16/82 008/ N3F4B4(S)-Y . awebaing l-ﬂ'lp@l hehylh@eth ﬁﬂﬂilﬁ H2-yhep-1-
4- {IéN-[Q (3{ S 4(14(CLS’:)ar banoyl - y F)pheyrlllsfng? yl) p)llrrgd)l 8p ylI-
in-1-yl)-&- (1sopropy1)am1no} 1-(2- ﬂuoro -4-methoxypyrid-3-ylmethyl)piperidine;

E)?éfﬁ;f‘ 3 L 1- J- l{JVe[y(g (ﬁ?r%ga lgo%l@lllergyf'mgﬁ H&Pém- -yﬁhep— 1-yl}-

hyI ) pIYp
4 { N [ 8 (N(fs%mbyﬁ&ﬁfﬁ@myﬁa @&oﬂﬁ%ﬁﬁﬂ&?‘d@&ﬁwﬁﬁﬂﬁhﬁ&dlm
yl )-6- oxaoct (i sopropyl)am no }
Eanglg,%m $ré NIy BH(E-1- Carlgﬂmﬁeiﬂgll-cjlph@yﬂm@thmlépyr@ﬁnplﬂl)ﬁdp 1-yl}-
4- (N [ 9- (SeepropyoamingalyP-etiviat-pthopymaic v ipshylipgidive;
Exdtfle ¥5 )—'45'{N-[8-(3-(S)-1-Carbamoy1-1,1-diphenylmethyl)pyrrolidin-1-yl)oct-l-yl]-
N-(isopropyl)amino} -1-(4-methoxypyrid-3-ylmethyl)piperidine;
Example 46 — 4-{N-[9-(3-(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)non-1-
yl]-N-(isopropyl)amino } - 1-(4-methoxypyrid-3-ylmethyl)piperidine;
Example 47 — 4-{N-[7-(3-(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)hep-1-yl]-
N-(isopropyl)amino}-1-(3-methoxypyrid-2-ylmethyl)piperidine;
Example 48 — 4-{N-[8-(3-(5)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)oct-1-yl]-
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oxanon-1-yl]-N-(isopropyl)am no}-1-(4-methoxypyrid-3-
10 yl et hyl) pi peri di ne; Exanple 65 -

W20 8306 3- ( S) - 1- Car banoyl - 1, 1- di phenyl met hy| poyseiosd34444
in-1-yl)-7-

hnmuny ) SRR GG Loy (AR i
ExdmpR-405) 44NCEI-Ba(8)y1-Edrbameylph bdiphery et hyDys frollidiai1 oy mon-1-

| Yhep-1-yl]- 15
KI— )( csg | op%BMlmrﬁwl)aaﬁn%} (F-meahgrypyasy pimedy Bripemdine

PR 3 Q8 R oSt 1 bR Ry pge-1-1)-

i n 1 yI ) ON—(-léodeﬂy c?bh«.ﬁrfo)}cll -GRme vk miriiy4- ﬁﬁ@tﬂﬁgpendme
A}/FSV | met hyl ? pi peri di ne;
Example 51 - 4 -{ -(3-(S)-1 Carbamoyl 1 d1pheny1methyl)pyrrohd1n 1- yl)oct 1-yl]-

LD B bl A
Egdgmf_yl@ 57t DO BH(3- ()3 -CBantbyTer, NMiphBhRRItF)BFiro AT fion-1-
4- { N- [ 7- ( SU{Gfisapropsaney)-1-(3-methqxiveyyd- ﬂfﬁ/ﬂmyﬂhywpmdm@t

E@nale{ii) RIS tbAmote R pARER DR g ber-1-51-

- N (1s go][_)ygaammo} -1- 2 methoxypyrld 3- methyl?plpendme

S\Q r banoy phenyl net hyl) pyrrofid
E}(zﬁnple)ﬁﬂ)— 4={ (3-(5)-1 Carbamoyl 1, 1 dlphenylmethyl)pyrrohdm 1-yDoct-1-y1]-

O Ll R S SR D ks
Eﬂarfllb\le 53 )4 &{9\@9 (b=(S51 bad#Bathoy-111-BipR BN By 1R Q1 jndn-1-
ox anon 1- ylﬂiN &sqmml)apmﬁylfﬁrmﬁhommb}-ﬂmﬁhYMme

1?1%%? rﬁ}d% <§%§r '”@1 r}rﬂeﬂ\?’? 1hy§9¥rr<§}41%1nﬂ>13-

yl) 4- oxgfdRptlt- yglzv n&bﬁrsyﬁjaﬁﬁﬁ@;nyl(mm&ﬁwlm }
- 1- (4- met hoxypyri met hyl )’pi peri di ne;
2004/ 041 8peeHypiusRidos] 034444 Exanmpl e 73 -

Efitnte 57y 1 Sl TRk oD R By

14( 4{ KI—Et J[Sbg%)(égl/?g@v%mprﬁbﬁ%ﬁﬁw -Ri(AshdiHRRyriEsaPl e 74
- Car barmy}’lm.’ﬁﬂwl)@lmhémﬁl met hyI ypyrrolidin-l1-yl)-4- 5

e e BRe T

I4n{ lN [ 7) ( SkalnSh-11y1 A RRBRPy D dmikrodl 1IPPEAUINTRI ALY r rol i d

ylmethyl)plperldme

Example 59 — 4-{N-[7-(3-(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-y1)-4-
oxahep-1-yl]-N-(isopropyl)amino}-1-(4-methoxypyrid-3-
ylmethyl)piperidine;

Example 60 — 4-{N-[9-(3~(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-y1)-4-
oxanon-1-yl]-N-(isopropyl)amino}-1-(4-methoxypyrid-3-
ylmethyl)piperidine;

Example 61 — 4-{N-[8-(3~(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)-5-
oxaoct-1-yl]-N-(isopropyl)amino } -1-(4-methoxypyrid-3-
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oxahept-1-yl] -N-(cycl opropyl nethyl)am no }

-1-(4-met hoxypyri d-3 - ylnethyl)piperidine; 10
WarReIHEBF6 - PCT/US2003/034444

4-{N-[ 8- (3 (S)-i- Carbam)yl-l,l-diphenylnethyl)pyrrolid

in-1-yl)- %@ﬁﬁéfél -N-(cycl opropyl met hyl ) ami no }
-1-(4- et oxy ’yl met hyl ) pi peridi ne; Exanple 77
Example 62 — 4-{N-[9-(3-(S)-1-Carbamoyl-1,1- d1pheny1methy1 yrrohdm-l yl)-5-

4-{N-[9- (3-(S)-]j - Car banoy! ot h i d
|n{l £/|)(Bxéf@)}aainblﬂrl\;-(lgogmyllamne@y eny s c?w%y I)r ;?n Ino

1 (4 ;’gﬁi@ﬁﬂﬂﬁﬁérﬁn% 15 yl et hyI ) pi peri di ne;

Eﬂm{lfxle[é&—( 3-{(\S)8-(3~ @nb@arwhoﬂ 1ltdipheﬁﬂﬁieﬂﬁa>byﬂralm&ﬁf1 0f1}-6-
in-1-yl)-6- oxao ct-1- opr opyl net hyl ) am™no
} o-1- (4 nexmk}ﬁ@]rNdwgpmpyh)mmn%)(érrp pxipysd- 3Exarrp| e
79 -

{I\I—[9 (3- VGetppipstidines | 4 1_ i phenyl met hyl ) pyrr ol i di n

Exdmyle)646- 420/ [9 3-(S)-1- Carbamoyl 1,1- dlphenylmethylfpyrrohdm- -yl)-6-

oxanon- | -yl opr opy net yl') am no hoxyp
yrid- 3- ypmaonyll yIM@mmm@mm H&ﬂloxypynd-B»-

4-{N-[9-( r.oanmoyl -1, 1- di phenyl nmet hyl ) pyrrolid
in-1-yl)- §rn£e§@}) FEMG 17 LN (cycl opr opyl met hyl ) ami no }

E}ézim@éﬁﬂei BPRFBYGLEE)-3-Card B 1Y i@ indiny B pyrdli A D) ¢-
4- { N[ 7- ( SXqogp-= lﬂlwmmpyl)mmmqubﬁbnwmmid)byr rolid
in-1-yl)h 2- hydr oxyet hyl ) am no
| -1- (4ym)9t ﬁ%&}ﬂﬁx’}p&r gyl m);t hylxglpl pgrl) di ne; }Exarrpl e 82
Example 66 — 4- {N [)7 (3-(S)-1- Carbamoyl 1,1- dlphenylmethyl)ﬁyrrohdm—1 gl)h dp 1-yl]-

4-{N-[8-(3 i - Car bamoyl -1, i- di phenyl ne
in-1-yl )oUt(CYdWermmYH?mnﬁb}yb(%mbyl)axymmldﬁ-ylmethyl)plpendme

Exailmlgle 67e! Ji] ?ﬁ/ [%y(% (g) ? Ca\{llaann%yrl“il 1) 81pggr{y|h%|e yI)pyrrBiladrrlgJ 1-yl)oct- -yl]-
4-{N-[9- (&= (Eﬂoﬁkoﬁaﬁ%%%lﬁb}ll Ai-RERBY SRy RNy Ripeidine;

i n-1-yl)non-

E&ﬁnjlplmﬁﬁ 2- M&’r[@%}E(Sh%q?abﬁmm@hlllf(h@hmmdhybwmd}dﬁa - lytheon-1-

? Kll‘ % gl ?gr Ilgf}]@ P@gﬁﬂ%ﬁmﬁ)a&llm} 1-(4-methoxypyrid-3-

- di phenyl yig{el fig@ki di n-1 -yl )-3- oxahept-1-yl] -N
(2- hydr ox ethhwl igj\réﬁno} -1-(4-met hoxypyrid-3 - 96 WO

Exegai¢ 621 ISP OO ER1d , 1-diphetyhmbthphperdlidimé:yl)-3-
Exanpl e 85

4- [ N [ 8- (Fahegt:-i-viAFsarispropytmethyDaming) - T A Aty ypyiid-By
in-1-yl) ﬁmeth )§1 eridine;

oxaoct - 1- hydroxyet hyl ) ami no} - 1- ( 4- met hoxypyr i
Expngple g9 me‘i/ h&f[ﬁﬁ 18- 1-@aﬂ@mﬁ'lﬁﬂaﬁph@lyﬁﬁethyl)pyrrohdm- -yl)-3-

REFAEHE BT e ey LT
- 1- (4- mret s Ypiperidine;

Example 71 — 4-{N-[9-(3-(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-y1)-3-
oxanon-1-yl}-N-(cyclopropylmethyl)amino}-1-(4-methoxypyrid-3-
ylmethyl)piperidine;

Example 72 — 4-{N-[7-(3-(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)-4-
oxahep-1-yl]-N-(cyclopropylmethyl)amino} -1-(4-methoxypyrid-3-
ylmethyl)piperidine;
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yl met hyl ) pi peri di ne; Exanple 87 -
4-{N-[7-(3-(S)-1-Carbanoyl -1, 1- di phenyl net hyl ) pyrrolid

wonedsopigoe 4- oxahep-1-yl] -N  (2-hydroxyet hyl ) pamiuse003/034444
-1- (4- met hoxypyrid-3 10 yl net hyl) pi peri di ne; Exanpl e

TR (3 S S s e TRy o
in-1- yl) 4xa00t<&01]dV{dyc!dp]mpyNnéﬂyl)adﬂinOXM@MhMétho:a;vpyﬁa 3
-1-(4- msth] ¥}P}X)p1per1 ine: yl met hyl ) pi peri di ne; Exanple 89

IIN el72(2: {ﬁvﬁé-(%-@ﬁ-mhdﬁ 117G RO AL AGH Bk LR 5 Sy

O anon 1- A dva L4
dx3 y! mﬁ]ahf) G%}é{‘?(d? e, Eﬁ‘?ﬁgfyg)agfgﬂo} (A rieBHORGPIRYLS]

{N-[7-(3- )(lgget yDpinesfBsnoyl - 1, 1

T T T
yl met hyl ) @iaheptt dieV- (c&@loﬁ?@@ﬁ@h&}éﬁ ino}-1-(4-methoxypyrid-3-

4-{N-[8-(3- () - 1- Car banoyl | phenyl met hyl) pyrtolid
in-1- y|) _ymethyl)piperidine;

B t7f) Ly ﬁ}\r [%*Fgé ﬁgj:i’ g{aﬁr?éalfn ?gh{;%iméthﬁ)pym XYRYd.
4- { N [ 9- (afae&)} ﬂzl—]@a(d@am?bdpmﬁnéthﬁba@ﬁlﬁﬂ}/ ch ethstho By Fihsl d

in-1-yl)-5- oxanon ydroxyethyl) arino }
-1- (4- mtﬂ@ﬁ%ﬁpméﬂgfwzs yl met hyl ) pi peri di ne; Exanpl e

Expte 78 (5 -G Qah Samheyort - iphsmebprthemprofigi Habr
| -yl) -&&an t
I;|] . % 2- hy%?g%tﬁy}fc)l e D oy mcthoxypyrid-3-
yi net hyl )pmgdyDeipeedingxanpl e 94 -

Bt U U R 1 e e gt e e

1- ( 4- maixheot NdecSelopt 95
;_* L ({N[9 (3W§M§J 1@& % o@?ﬁﬁaﬂhﬁ}a&rﬁﬁé}l dinenctBEPRi®3S
- di pheny YHaethyl I}lpf}fﬂcllml di n- 1 yl ) 7 - 97 WO

B BTy SeRBor - EHR R metidis- Ly

| met hyl 141
/ {N—[¥ Z"?‘f‘a‘?&’ﬁ 1]%%Wm%ﬁl?ﬁgﬁ%lr%n@*%’?f 193

| n-1-yl ) h’étpethyl))plperldlne
B | i’r | %’N—E@@(g&ﬁ_& éax%?mto%q PRy Y?)P:;)’ﬁxi i h%) P
{ N- [ 7. (oaaﬁo%)} %?%(@@I@deyﬁn&thﬁbzﬁﬁ%ﬂ}dlf@hﬁé’th%%l&|3' d

in-1-yl)hep
yh) Ylmethyl¥p1per1d1ne

Example 81 — 4-{N-[7-(3-(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1 -yDhep-1-yl]-

N-(2-hydroxyethyl)amino}-1-(4-methoxypyrid-3 -ylmethyl)piperidine;
Example 82 — 4-{N-[8-(3-(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1 -yDoct-1-y1]-
N-(2-hydroxyethyl)amino}-1-(4-methoxypyrid-3 -ylmethyl)piperidine;
Example 83 — 4-{N-[9-(3~(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1 ~y)non-1-
y1]-N-(2-hydroxyethyl)amino} -1-(4-methoxypyrid-3 ~ylmethyl)piperidine;
Example 84 — 4-{N-[7~(3-(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1 -yl)-3-
oxahept-1-yl]-N-(2-hydroxyethyl)amino}-1-(4-methoxypyrid-3-
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N- (i sopropyl)amno } -1-(4-hydroxypyrid-3
-yl met hyl) pi peri di ne; Exanple

WaAW4A4{EN6 [ 7- (3- (S) - | - Car barmoyl - 1, 1- di pheny| mePOyiUSpyoBO34444

olidin-1-yl)hep-l-yl]- N (isopropyl)amno }
-1-(4-di f&lmwgﬂégﬁmyrl d-3 -yl net hyl) pi peri di ne;
Exanpl e
Ei@nple 85N § ‘{Ne[s (BEF)-1-Cabdmoyiyil, t-dipheshilpbERYbywes1ih-1 RYY-5-

ﬁll- I( :jls 2 p r1 0 ﬁ’P’h E&'-(%jl hz/cir ox¥athdamipo -1 i(fmeshowpytidRy pyr

id-3- vyl ne; Exanple

102-4-{ N ng?é?ﬁgin%ar banoyl - 1, 1- di phenyl et hyl ) pyrr
Emlrnl%i; '831;‘li"'{)g/r[gfr(gt(ﬁ%‘ﬂicailbﬁnlgﬁﬁgPlr-@@%ﬁg@xﬂbﬂhﬂ)ﬁ)yrrohdm 1-yl)-3-

iflu X X

yl met hyl ) Biagenil dilhd-hydroxyathy ammo} -1-(4-methoxypyrid-3-

103-4-{ N r bamoyl - 1, 1- di phenyl et hyl rr

ol i di n{ 1- @% Ehgag&nﬁ]]ngal\l- (i sgpr opyl )aPn noy} yipy
Exdmi(l2 et mwy{mat(& tiwm&f@m qxaﬁphéﬂyﬁn&hyl)pyrrohdm 1-yl)-4-

yl met hyl ) pi peri di_ne; e 104
4-{ N-[ 7- (apegy-1yl ]GXK%ﬁlﬁéquthﬂ)amlph}?dy(l4fm¢th§7)k§)pgydd{3eI i d

in-1-yl) i sopropyl)amno } - |
- (4-difi ororrgph%en&%grret hoxypyrid-3 20

Exelnipi¢ BY )i NBi(BH(SL1-Carammye 1 |- ]
108 4 LN LT (3 (9 I o banvoyl - ieymehybpyrolid Tl

ol i di n-1- g?qayﬁelpylﬂ J\ir(zrhydxpxyeﬁty@aww})hm -methoxypyrid-3-
-1-{2, 4- W&‘Eﬁ%{) lgg%%ngt hoxy) pyrid-3 ylnmethyl } pip

eri di ne;
E%ﬁ{pge 5?7‘ gt: NP3 (@ar-@afmmoylu 1= ApRAG XSRS oLRML T 91l
N- (i sopr 6’69419%#3’1']@[ ~«(2-hydroxyethylitiniinabd dfendtbosyppsid3d- 3-

.yl met hyl Exanpl e
)1/07 4- %/ }%n}%gﬁégﬁcﬁn%ar ba%yl 1, 1- di phenyl net hyl ) pyrr
‘Exahiptt 90 1 4y { yep3-(S)yil- Carbamoyl 1,1- d1phenylmethyl%pgrrohﬁ1n 1-yD-5-

N-(|sopropyl)amno 4-trifluo oxXypyri
d- 3- yl mOXARAPS-pi }éb%’r(arhﬁ’érom@th @m;mm»l ~(4-methoxypyrid-3-

108-4-{ yg}_ﬁ?t&égé?gnqlﬁl%r banoyl - 1-di phenyl net hyl ) pyrr

olidin-1

E i d h i d
Abimblestips a1 -ty DX Al 101 DB RSP 5
PCT/ US20032084 44 kN-@xadpsixgethyl)amino}-1-(4-methoxypyrid-3-

109- 4- {I\I- Car banmoyl -1, 1- di phenyl et hyl ) pyrr
ol i din-17 3’:{%)312;511%&1(111} ’N- (i sopr opyl ) am no}

Exarhple2)24- dL{w rm%gy@;ynl-@ar%ambﬂei ,ipHRh PR PFrrolidit ATH).8-
110- 4- {N]
(S) 1- (WWWYM%MD&WthIMeM4 -methoxlypyid-3-0l i d

1 : 4 ne?’i%%‘*{? Ii’eél el N- (i sopropyl ) am no}

Example 93 — 4-{N-[8-(3-(S)-1- ~-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)-6-
oxaoct-1-yl}-N-(2-hydroxyethyl)amino}-1-(4-methoxypyrid-3-
ylmethyl)piperidine;

Example 94 — 4-{N-[9-(3-(S)-1 -Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)-6-
oxanon-1-yl]-N-(2-hydroxyethyl)amino}-1-(4-methoxypyrid-3-
ylmethyl)piperidine;

Example 95 — 4- {N-[9—(3-(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin—1-yl)-7-
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5 yl net hyl ) pi peri di ne; Exanpl e

111-4-{N-[7-(3-(S)-1- (N, N-Di net hyl car banmoyl )-1, 1-
wdizphmaydoaet hyl )pyrrolidin- | -yl)hep- | -yl] PCT/US2003/034444

-N- (i sopropyl Jamno } -1-(4- hydroxypyrid-3

11274 { B R R Boprming) s eprop i nen

yl met hyl ) yyfetiil ﬁpeﬂdlrﬂeo 1- yl)hep I -yl]
(i soprop el?ramno - hydr oxypyri d-
Eymmlf: ?9H) ‘&n{%f i @r(9l- (Brbmmsé 1kt diphany I{IIRrhy{)Wr(Qildm- -yDhep-1-y1]-

cont e ARGpbielnanie A AoRY g by BBy
Exémlsléghm M[ny(et}ga -3-CarbAdi®1N1yi- hi?h@@lmat gﬁgﬁlﬁq?jhep- Y-

114- 4- {N—}V (Morphol in-4-ylcarb
enyl net hy. )(mepbf )@mmo}-ﬂ ~(-Dytdeqypyrid-3 -ylmethyl)plperldme

1#@% N gb_j Jb?&g{? @y@?r@ﬁﬁg"@é#pf élpﬁgnyrlr%)éi}ﬁ?f%{)}llrgohdm— 1-yDhep-1-yl]-

116 4-{N-J7 0
ol i di n{ 1- 1{3\/’ Is()ﬁroﬂa?))a&rn@ﬂ_ ?F?gg?%g%t%%ﬁﬁgwk%ﬁgﬁi&l))lﬁﬁéﬁdme

Eﬁ“;mlﬁ 1ﬁ§’f4ré$\&[ﬁy(r3 r(d9-3 @drhmmbw 1)bdmhﬂ(ljyﬂmﬁﬁlyl)lﬁﬁ‘rw+yé)hep 1-yl]-
e enyl.ne rr
ol i di nf 1- ‘&T( ﬁ%&’%ag}}njg? @"@%%P?&b%fﬂjl 19 e}hoxyp 13 L4

-1-(4-et mégm)lpq)egdmenet hyl ) pi peridine. Exanple 118
Radi ol i gand Bi'ndi ng Assay 25 A. Menbrane Preparation

Exarople 082+ 4- { BX(Fr @ S)-h e dnbdmoyHip] -diphenydmethig)gyrrolidin-1-yDhep-1-yl]-
Muscari ni ¢ Recept or Su i nese hanst er
ovary) ce& T(ISPP‘i?EgB%rPH’B J'@)@ﬂ@%@?’%@j Vet SRR AR
hwve, hI\/B Hgﬂ.ﬁ%rﬁmgﬁérl nic receptor subtypes

respecti vel rown to near confluency in nedium

Examsle éosﬂ@{mmam1;eataammﬂl,bdmhe@dhnmhybpmhdﬁeeyl)hep-1-y1]-

(Fet al OVI ne eru a .tql. Gen ticin, The
cells vver]e’ EPBWHY ‘5‘%‘%@0‘2 9’?3(34%?1 Xypyid-3-

lifted w1 dRBsistridifdM EDTA. Cell's vvere coI | ected by
5 mnute ~ centri fugatl on at 650 x g, and cell pellets

Exvengle D4 Nejff @ ()1 +Grrbamayil-1; 1B igheny lmethigh pyrectici 9-yWyhep-1-y1]-
2004/ 041806. PCT/ 2003/ Q3444 r ar ed )
L at e Jisopgpy R b alteh BporPaetiohy 2EarhopunKidcs

wer e resuyqﬁleﬂ,@%dieﬁdlﬂe ysis buffer and honpgenized with
a Polytron PT t1ssue disrupter (Kinematica AG

Egine d 0frelb-{ X-[Z-BSH1 é)arbz(ﬁm}did Inéiphermethybpyrolidin-1-yDhep-1-yl]-
trif t 40, 000 15 t.4C. Th
(r:rg 2‘0 : Ian g gjg ZisSewpmﬁenwﬁg r}g{r?ezg agﬁgl@é@%%ﬁgw)ﬁé%é pens |eo n

buf fer andmethyl}piperidine;

Example 106—4-{N-[7-(3-(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)hep-1-y1]-
N-(isopropyl)amino}-1-{2,4-di(difluvoromethoxy)pyrid-3-
ylmethyl} piperidine;

Example 107-4-{N-[7-(3~(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-ylhep-1-yl]-
N-(isopropyl)amino} -1-(2-ethoxy-4-trifluoromethoxypyrid-3-
ylmethyl)piperidine;

Example 108—4-{N-[7-(3-(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)hep-1-yl]-
N-(isopropyl)amino}-1-(2-ethoxy-4-difluoromethoxypyrid-3-
ylmethyl)piperidine;
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5 honogeni zed again with the Polytron tissue
di srupter. Protein concentration of the nenbrane

woeuspmasioon was determ ned by the nethod of LoRCyUSB003/034444

et al., (1951) Journal of Biochenm stry: 193, 265.
EVRABIA0S 4V E7-SL @) ACAbRAEN- 1, LafhbaethyBbyrr@fin-1-y)hep-1-y1]-
Al'i quots of prepared hMb receptor nenbranes’ were

pur chas ed Nelligograplyafminer 1 -ed-RiethoRlypyrid-3whdetbylopipetidine;

Edans I & (R Paar e bRl ROy DBl Mot 1-
hve Radi oliyBantlylimdisostopisayiaio WX 8ok dxgbymal 3l n

96-well mcrotiter plates in a total assay volune of
100 L. Mepdoeeiidipipsswding; ni ng each of the respective

E?“ﬁllil% l&:I?i@&a{#giéﬁg@ﬁﬁ?@v,@iﬁ@ﬂiy&%%ﬁxﬂ-@i%%mb at i ons
411 ey 1910 N gt .
menbr anes hyboxypyride¥-y ynetighpgenided usi ng a Pol ytron

B R L
KD val ues 18fi)hthe-yIpAL@obaRHanelo L yRESBAyHERDY

1 - | -1
1-[ N-met hyl” 20 Sﬁspppopam ne ma?hg(la chl ori de
([ 3H NVB) yines6péper@lined Ci / mol , Amer sham  Phar naci a

AR PR B QORI oS e oy e ip e pmolidin-

for deterni i K : of_1Las 1ds wer e
perf or msdItinv?/l)j})tﬁtr?]Ib ??}lﬁ\\lll\%og{@ﬂ%ngzc} g'l ﬁey\(/ig%?#?gr ent
t est conpylmethydjpieeidineat i ons. The test conpounds were

afble gt s BT PR 4R RE Elaopt it gy ppyrrolicin-
di lution @g‘l&%ﬁﬁ&%-ﬁﬂ@k@b@?ﬂ&ﬁﬁb@ﬁtM r68pgiag- from
he add an

10 pMto 1 The addition order vol'uires to the
assay pl avkeethydipépezislinet add ows: 25 L radiol i gand, 25 L

di | t'est d. and 50 b Assay,
Bl g P R g s Bred e TSPy e aghep-1-
G B g asl 7 BORbIRALRG. By PR ypInd b bt A Gidine,
Evasinblesl] @y 4- (Ma)7-Br @) tlr 6abenoge] , 1 diphenBiathybipytrelidip! lagliizp-1-

were rinse ree tijyres w sh buffer 0 .MV HEPES)
to renov ﬁ%@%@ﬁﬂpyﬂ)&ml #6%1%‘%%5%’&%@“&%@@%@%1“'
dried, and 50 L Mcroscint-20 liquid scintillation
fluid (PerkinEl ner Inc., Wellesley, MA) was added to
each wel|l. The plates -108xappledt/ 041806

PCT/ US2003/ 034444 ﬁfrqe lt hegrp:ognt ed in a PerkinEl ner
Topcount 1iquid sci nt11 P RE COMR A2 Per ki nEl mer

I nc. A. Vel Mesiteahe BYEparatBin b Cela Baped |nvednn
nonlinear regression analysis vvlthD t %%ﬂgpﬁﬁa ﬁ—risi%M—“
Sof t war e NAGaamec Regepton Sabtyged t ware, I nc., San Di ego,

.

A %ﬂ(y &Zhinese hamster ovary) cell lines stably expressing cloned human hM,,
hM,, hM; and hM, muscarinic receptor subtypes, respectively, were grown to near
confluency in medium consisting of HAM’s F-12 supplemented with 10% FBS (Fetal
Bovine Serum) and 250 ug/mL Geneticin. The cells were grown in a 5% CO,, 37°C
incubator and lifted with dPBS + 2 mM EDTA. Cells were collected by 5 minute

centrifugation at 650 x g, and cell pellets were either stored frozen at -80°C or membranes
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the one-site conpetition nodel. K. values for test

conpounds were cal culated from5 observed | C50 val ues
wand4nesokD val ue of the radioligand using therPCT/US2003/034444

Cheng-Prusoff equation (Cheng Y; Prusoff WH (1973)

9- K1 val ues .
“\%e‘?%]a C on(?/ g#?ggia{egﬁq% VE tﬁéée(%og aégt? 0211’ rcnéig ljgfsowere resuspended in
lypeschfer pund hmnogeaméd Kt a PSIRfoBTO00 ﬁh@@@drﬁ_?teﬁ ¢l<@§§natlca AG;

tics were then converted back
26 a?%éﬁy ¥§ %ét Sradaysemprages vyere?é%tﬂﬁwdwb%ago kavontp minutes

o AT ot Ok el ol Byt b ol

hbﬂnbgemzedaghmomth/\ﬂhb Q’bl}leISBL%Sdlﬁdptef NProfdi S c&%%ﬁ‘ﬁ‘atﬂﬁ%f Fhe
K. value for hM2 ranging from about 200 nMto | ess

mefbrang Sﬁmenﬂpp ¥ag dﬁﬂe;mmad Qy thy metbed abbewry] @o eim‘M (¥51) Journal

o A e bR e R BoAEdn linigls Brsoec.
hVB/ ANBustabf prepared hl‘l'g 1édeBity aRaibrars WRrdpurBiRad erecttlﬁ%m
Pgt@;lnlggnl cally rang |n% from about 20 to greater

oRayd gfpreghes ndfl €, until hee. conpound of Exanpl e 1 had
a K; value for hM of less than 1 nM and an hM/ hM

rati o greater than 40. Thus, conpounds of this

I NnveB! i ONRUEbRednd BIHdihe Adk rPMtu%bhln}é R&e Q?S es hM,, hM,
receptor subtype in this assay an er g

bi ndi ng ﬁiﬂ@@@(ﬂi he hwe receptor 20 subtype

rel a hMB recept or subtype. le 119 )

s RS R IR sb R Bt iR Siprelbliyaica plates in a totl
asShyoedade oﬁﬂO(ﬁQDnWm%ﬁés%ﬁﬂldlﬁg‘ézﬁhtoT% Rfpetd muscarlnlc

Accunul at| on 25 In this assay, the funct| onal potency
subtypss wekstdibitadoo asey Watfetiiotthe fillomdngspecifiedsnget prgteithe

B e RO ke gt 15201
foahM,l,rﬁﬂdaItOLDm N%)fbrq;ﬂ@ KiheGRéhBrafesAk&e BtiBSy h&'ﬁo%ed using a

rece tor. assays were perforned in
Pe ﬁfmrbﬁlﬂﬁm d@ml @ smmdS) psiontp dskay Iﬂataaﬂqinlnane Satetiop Ibyrding

=R U e TR o B e erormecisdg Vet

HY&bpolaﬁﬁlwlﬁem 161901{ RN R IrRKI66584.0 €F e
CHO K1 cells gt abl y&gxpres& ng cl oned ﬂ& sham

Phetrecis Biatechs B@@lpngira@slm,e‘lnglalﬂl amnmﬂmleﬁsl&a@mg from 0.001 nM
W%% /034444 om} to. ng f& I uency in a 5%
aﬁglasxétta(g?ay or gR e besd’f 1 tgghrpmpoynds were
pesfoRpbEWEA [RHNMIS Bt 1191% ﬁﬁ%lév%ﬁtdﬁiferéﬁ%s@ €0 55&@ coﬁ@gltx%ﬁgns
g/ mL Geneticin. On day of the assay,
Thﬁl o é@npm@lswqrwrmmw dmsdlwedﬁdt & domwiehtnatiomyqfsion .M Ifi]tedﬂunon
buffer and then serially diluted 5x with dilution buffer to final concentrations ranging
from 10 pM to 100 uM. The addition order and volumes to the assay plates were as
follows: 25 pL radioligand, 25 pL diluted test compound, and 50 ML membranes. Assay
plates were incubated for 60 minutes at 37°C. Binding reactions were terminated by rapid
filtration over GF/B glass fiber filter plates (PerkinElmer Inc., Wellesley, MA) pre-treated
in 1% BSA. Filter plates were rinsed three times with wash buffer (10 mM HEPES) to
remove unbound radioactivity. Plates were air dried, and 50 pL Microscint-20 liquid

scintillation fluid (PerkinElmer Inc., Wellesley, MA) was added to each well. The plates
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detached cells were washed twi ce by centrifugation at

650 x g for five mnutes in 50nLs 5 dPBS. The cell
woebd4@i1808s t hen re-suspended in 10 nL dPBS, aRdTiuise003/034444

cells were counted with a Coulter Z1 Dual Particle
weRURL : The cel

CRUBbEC FRSKI RS Ton i B ihu Dn Lhgpgmcr

Incg- Vﬁelbpkeyﬁlﬁek)l Bmdmglﬂdltatmwhrhlgfzé@ by nbslirBr @g&@édon analysis with
concentratjon_of 1.6 x 106 - 8 x 106 cells/nL. The
the LaraphiaddisAnS offsare Rrekage (@raﬁh%aﬁowwﬁ,dna, San Diego, CA) using

eERSSL EAAAR 300 b LAl RAL L (LATRR o
olﬁsemedlldlgg vellues! mﬁthexn,)tmw dfuhd ﬂalomgﬁﬁceﬁm Eg)thteiclﬁhgmseff
fromlE-4 Mto 1 M

concent r at ions ra
equRtien @hﬁlg% meﬁ%mﬁww rBiachgmicdl Bharaervdogy, 121(23) 3099-108).

KRR SRS EAEEE! 08 N Bl S S Remt] S LRF S
cdiﬁﬂélﬁiétlﬁtafvam Thekd!§@embry seHIBRs, W&@ then®ohWr@d back to K, Values for
oxotrenmorine, and 15 50 L cells were added to agoni st

aé%geawtmel | s. To neasure the abl li ty of a test conpound

B e e S .
afGoiE A ittt asinic BERRE! THE tym Béﬁr{d@ @ his hvaRtR?) Wl%gh bvere tested .
diluted test conpound, and 50 L cells were adde

ingthigassay hed a&s sgluadihd/, Ragiog fronsabeet 200 mvitb dse mamdmmo

ST AR TSP TR O Bl bt e
invéitioha¥ech WyRteitah i Bl aEs%z Mad SARRL AN Btio ?zﬂl% r%oﬂ{g'f- &fout 5 to

the next norning on a PerkinEl ner To yCoun
gregtenthan 5(&ttymallyaammg frogorehokt thcatﬂrthan 50\eBY ealy @f example, -

g e Rl K. PR TP 2 g an vt

mﬁ@g@h@gﬂ@ﬁdopANP standards, as described in the
manuf acturer's user manual. Data were anal yzed by
nonlThveagomnegndsef] this inGentinawess Hund tdbinf eoentdptthd hM,

e acka aphPad . So l.nc San
repieh g 1A R AT o heer BT e S iy K Tae Wb goeptor
sumgﬁ@ﬁﬂmthﬂﬂﬁﬂﬂ@}k@&ﬁmﬁﬁ@@%@eng Prusof f equation was
used to calculate the K;, "using the EC50 of the
oxot renori ne concentratlon response curve and the
oxot renori ne assay conceEtraR%qg9as the KD and [L],
respectively. The K; val converted to pK

val ues to devigédxifide RQ@eﬁW&ioﬁaPpﬁ@n%QA% s 95%

confl dence intervals ese sumary stat’istits were

t hedf\-co n@M_QEAUIS-MEdIMbHIbOmfdAW Aemﬁnﬁlai_nm;

T l. 1 ds of thi t

{2 u T Yoo PR e ettt adtt CompouiisroasGy
mdaSariddIBO QBB 3HS test &hSpduld i RBAD Jt%?n&Me ihibRi é)ﬁcdgi(%g(olin-

of oxotrenorine-inhibition of fors |ate
megérgesheAMP) agpuimlaiOKCHOEK | selbsexpesssing thet i, feb&ptor.

rece . For exanple, the . |
CM assays were ngJormed in a radioimmunoassay format using the Flashplate
Adenylyl Cyclase Activation Assay System with *I-cAMP (NEN SMP004B,

PerkinElmer Life Sciences Inc., Boston, MA), according to the manufacturer’s
instructions.

CHO-K1 cells stably expressing cloned human M, muscarinic receptors were
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conmpound of Exanple 1 had a K; of |ess than about 1
nM 5 B. Bl ockade of Agoni st-Medi ated GIPy[ 355]
wa8izomioaggobn t hi s assay, the functional potencyPOt/U82003/034444
test conmpound was determ ned by neasuring thle ?b:jllty
t 0 bl@6K ; 0 timul at e
S PR R a At CoR TR R ARE Ml S B gnans
Fﬂécsapplement@&@lm 0eeFBS (Bétalm;qmwwrem; aA@25MeeMPGeneticin. On
sca inic receptor were grown in 10 nedi um consi sting
CESSEY, SReldiveeTSTRTSH oRenvEl ARPOInd dited it Trepsin.nghe

de%&fh@ aﬁ%eé%sg%% byqee'ﬂﬁ Atf% a%%(i'ﬁ 1%% lrédﬁnr\é\geé in 50mLs

i ncu ted in a

dmss | fhmmlbpeglreoms then e@msbmleaen a@mm@w@saha thedelll w%PeBb%unted
EDTA and pel | eted by centrifugation at 250 X g
W%P CPGItﬁli 4l Dwal Pariigle §0|me@rr{3q@&me@ﬁio tén, §ulderpyal Cét)s The cells

w%_‘% S ‘ﬁ%ﬁﬁ%ﬁﬁg‘éﬁiﬁg@x %qu NLZAL és%ﬁ ?g g{}@%}é el]dHJé gfimulation buffer

totmmeggmbﬁ@dmﬁomaf B6 xAof erm 16‘Tceﬁm tissue disrupter
(K| nemati ca AG for six, 3 second bursts. Crude

mhFhgrest cppweuRd Was indtialkdissolved & x conckutrativh afi400 a4 in

dlgfnfoﬁ f@ﬁ@?@%ﬁﬁé@é‘er Sitef A g %%g\p@ﬁ‘i};gdn; then se¥igfly diluted

with @luttsicbuffed e findltmol 8 encefratibnd MABgihk TRONPIEUM 10 1E-10 M

menbranes were thawed and then diluted in assay buffe
Oxptrgmaginerwasalilutedrig etsimilarenaanenncent rat i on of 7 g

PonogeneBEle temol T RGR EResThBe it (A araiin 31 bT
fosshalif (ESRCRER coehftRicATBRYed iR |dPB€§ 25T}h§ dfrsee® O)Y&h%ﬁﬁ)frme and

(ef fective concentration for 90% naxi mal response
5025L sellsraraeddnd t@fagQIHFt)ﬁ{S% Sellsi ﬂ'dlm@smy: thehai)lh‘gmf lagést compound

o BRRISR e TS o P BEDbeEmorine 5w

and &l LTI fial c&ﬁehtraﬁﬁﬁ@,\’resﬂéb‘twe?}r daeRiZh HPBS) gr % [k «apd
GDP, 25 L nenbrane, and 25 L assay buf

compapad, apd 58 HLorelln avepsadded ko remitng assry pzlem es. The

35S 07 and the
(1 nateERREaRT HiebBileBtor Btieshod P5iud siobagd by adtuliomar 100
plf ReroRQekdtivh dhiFer. qilat@J@eFe%Eal@(@ 1ﬁ@d?>%lfeﬁ%v9ﬂﬁ£ﬂ at om temperature

filtration. To determne the ability of a
and sppierhdre thext mpining orcaPorkinfidhesToptduat Bauid @ﬂiﬁyﬂeﬁﬁﬁ] counter

B S SR IS, I A Ao 5 e

ICGThted DA DBA A ddints BBRAVATH the Sarkhie @ﬂwbgéa%haﬂ@
caGDP 25 L of dlluttgd test conpound %prepare as s

dessaibed irbféa lmﬂ@@fp@;ureraamemanumatasme mpatpzedrtysonlinear regression -
mﬁ§ﬂ£ %%tﬁ'tﬂeg h%ngn? %e grre pacpage (GraphPad Software, Inc., San

Diego, CA) using the non-linear regression, one-site competition equation. The Cheng-

Prusoff equation was used to calculate the K, using the EC,, of the oxotremorine
concentration-response curve and the oxotremorine assay concentration as the Kpand [L],
respectively. The K; values were converted to pK; values to determine the geometric mean
and 95% confidence intervals. These summary statistics were then converted back to K,
values for data reporting.

Typically, compounds of this invention that were tested in this assay had a K, of
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pl ates were pre-incubated at 37C for 15 m nutes. After
the pre-incubation period, 25 L of carbachol at the

woiomlo4coacentrati on of its ECO0 val ue det er m RET/US2003/034444
earlier in the day was 5 added to each plate. The

L T T Y —

cAbithactmiilation WbGHOSK 1 Rells Ohreskig tRSEAYrelbRbE Ssde/%&gmple, the
filtered_over 0.5% bovine serum al bum n-pretreate
comperadiat fxampled had & Brofdess than ahguil ner ki nEl mer

96-wel |l harvester. The plates were rinsed with

ice-cold wash buffer for 3 x 10 3 seconds and then air
or VBeuunBilckedh oM@h&Wﬁﬁ@@WﬁES]'Eiﬁﬁ%@n l'i qui d

(40 L](I;L) was added to each welT, "and each plate was
seal Bdhisrmgsayathe sarationaltpptaney of afesechnyrouad Was dermined by

gt L _ _ g
e D R o ey o B R i R B P v s
bihilngiin CHA-@12RNE8ehrEYsingthShi, 3QEpiRr € Single site

conpetition curve). The inhibition dissociation 15
consCHRK{ kells s5ably mepressintg the hivh undcavasic cretptonmvartrvivh n

o i P STURLITHAR £1A T afbPlrcncoisd Wb e bodicint Pomine serum and
5080%6/m1 65 BeRsiRid @-203). ¢el8 W@ﬁéuwg?& g 538 humidified

_experinment. Typically, compounds this inventl
ingyhator\ee B ¢°G. eSelisdwirn gtdvirstoawafiverttadndihiéveséd with SPBSHa®mM

10 for_bJockad bachal - nedi at ed GT
B dha bRt hY SamhBb i 13 o R 10 BUAMSnG of Examy o
1 hadelR flom @e deRBFuddaaiiaR e ﬂesﬁggétenée%% hsgﬁgoa&rig%n buffer (10

havi ng a lower K value in these assays ar
mk HEBESy H) mMh ERJnipdt Baf45C) 1 Bellwererthcliomeyenizee asipg ar

PR30 SR 2R blt Ah gt 1 erd bwas. Crude
m@fbAGe Wtk peldted md:ﬂm{‘%%@ 1566500 bt 4‘?{; %@%ran%? were finally -

Exanpl e 120 In Vivo Rat Bl adder Assay

regyspengaé irDesaebufifeat( 50 (NG HERES, 1001md a6l 19, mM\MgCl,, pH 7.4 at
{ ghj 20 Q300 g were anesthetized with urethane

37\(&@%“19#%6}”‘875{9 C'Signma, St. Louis, M), with a |

suppdai®fine o? s mdPatRdhed ke e i

Ur et hane was aém’ ni stered at a@%ﬁ@%ﬁ%ﬁ?@ﬁgﬁ%?&?ﬁﬁ%&wﬂha
fing} farget sgus crrentrptiepeli g porteis pegeel) Bhe mbabvidngs (Wb briefly
h neck .an abdog&n angﬂ,cjﬂ%@n,si ng,. -104 WD 2004/ 041806
OPREFUES I 0B AT FOD W 14 V8 tissislisriptgrand then added 4o the assay
pldté},(;i sion was nade on the ventral surface. An

i ntravenous
The ECy, value (effective concentration for 90% maximal response) for

stimulation of GTPy[*°S] binding by the agonist carbachol was determined in each
experiment as follows: 25 uL of a 5x carbachol working stock solution, 25 pL assay
buffer containing GTPY[**S] and GDP, 25 pL. membrane, and 25 KL assay buffer were
transferred to the 96-well microtiter plates. The final concentration of GTPy[**S] was
0.07 nM and the final concentration of GDP was 3 uM. The assay plate was then
incubated at 37°C for 60 minutes prior to filtration.

To determine the ability of a test compound to inhibit carbachol-stimulated

GTPy[**S] binding, the following was added to each well of 96 well plates: 25 pL of
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cat heter was placed by isolating and ligating the

fenoral vein. A small incision was nade in the vein
wonoioaedost 0 the |igation through which a cat heCE®US2003/034444

(m cro-Renat hane tubing, 0.30 nmID x 0.64 nm OD,

oBSE DA TROP RIS A, [ g R s

ddesicnb@djal(d:_zéh lafi®r25 plOCHSD&bll&ﬁ&nEﬁhéhﬁ@(}bressﬁg RS W1, JeBeptor. The
Simlarly, cat heter was inserted into the

A¢ P’Ei’rlfl@ﬁwe{d@ﬁ 3{Ketor dé aninppispe Aftenithe @m-mcobammeaod 25 pL

OP%EQ%E Bl Ol COR AR RO R bR TBrotbed S m T cay was
addedeb eadh platogThe E’dﬁa}zplﬁteb wrmleﬁ IncRBatBliht 3ﬁ3c>&°o?m9§ddn°@>na1 60
0D, Becton Dickinson, Sparks, MD) was inserted Int

Iﬁléestrachea tovvard 10 t he Iungs The neck incision vvas
cat het rs and

i ot SpudhE e TR Bk Bipe Rt Bete aiauaier e
fiRer3d 6MR:T). S+ Qe AHubAdIbinAf- ﬁﬂeﬁeatédlglta&eﬁb%k OF/BHhHAE Wing o

| ayers of the |ower abdonen was nade. The Dl
Perkindmer Yewell ihgovestere dlhermdatexworsaihsby withdeescold fvath bfife for 3 x

3 bl defal oF ¥Rl R MO 20 Sl i e o) was
addel @ tadnl vVéll Gfd %h PRt WaX s&le%%dml%twﬁg%tgﬂnmed paa

Di cki nson, arks, MD) via the urethra he cannu
T%@O@tﬂ%ﬁﬂﬂeﬂ ™mey) allmtﬂlatlonlcmﬁntsn on punp to allow

i nfu n of s b] adder through a pressure

{1 andtr RBPp AR iRk iren wor dptermingd uElai e vagee hiing
GrefhFaPristh Db a6 i t
T O T IR i ML

congtapt fahetestcompouad twas detiermuined ithlthoPfism peogarh hoﬂsnﬂbrmg
adder was I aced

hr ead. , Af
of oo gl st ket Dond S cfipdhbicantrairebongr 0%
reSpRsa{EQ, )Vdvtéiﬁﬂleahh%éaﬁlete&ﬁe&ﬁéﬁtent s to flow out

until the bl adder was enpty. The incision was closed
' W| t hTpieathywenmepbuotls qzistlnsAnvmlon tigat sverciestad 1rptlhml§ztythade of

|.ad fill h
tefabgRE Fio St borfiils e oot ey s et For
ex@ﬂ@[@mo%%ﬁn@@fmnﬂge 1%§d§l1@%?%§ﬂﬁh3éb?ﬁtg ' adder

filled With a maintenance 'i nf usi on When
r hytTﬁﬁ eonypdunde hiving e v K dralee i these asdyis arESm()MI @f&'cﬁ}e

t he nmi nt enanc i nf.ysi on was adj usted
“g@gsgiq}%ﬁfhﬁ%%{wcm& IFEROR SHGEERG: N Us+ERA YD ri%zaaréﬁtrate that
coﬁﬁﬂhﬁ@ﬁﬂtﬁﬁﬁn@ﬁﬂ@ﬁ el pRfenP AR ORI b NRES fjﬁi@q’lufﬂgn Creceptor

experinment. Animals not dermnstrat%ng thi s pro
subiyp®i n 60 mi nutes were eut hani zed by CO2 asphyxi ati on.

30 Once stable rhythmc VIBC s were observed for at

| east 30 m nutes during the nmaintenance infusion,

vehicle (D5BW was i nf useg feai nously (1 nmi/kg) and

changes in VIBC anplitude b‘? .P) were recorded for

15 m nut es. Ther eaffm%vo@aﬁlﬁl‘addmenmy -105 WO

200 8§ PCT. U 003/ 034444
ema ¢ Sprague-Dawley rats (Harlan, Indianapolis, IN) weighing 200 to 300 g

were anesthetized with urethane (1.5 g/kg, s.c., Sigma, St. Louis, MO), with a supplement
of 0.25 g/kg, s.c. urethane as needed. Urethane was administered at a concentration of

0.25 g/mL.

Rats were prepared for surgery by shaving the neck and abdomen and cleansing
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dose of the test conpound was adm ni stered and changes

in VIBCA,,,p were recorded for 15 m nutes. Atropine
wOQods/oargokg) was then admi ni stered i ntravenousPgT(U$2003/034444

m./kg) as a positive control and VI BCAnp and data was

“ﬁ@l%é}l%?“’ﬁe&rsh PRsad nEfsﬁ)'i]la\Jv%?Jrﬁ%d‘E]'q uﬁing %entfoétl surfs eas?ﬁnl;lg AVEenous

dose tesSt conpoun | ncre

catheter tvesplaced by 1Bdlat$ng"mﬂdigatlﬁg Aetfemonil lvMﬁl W sradlt BikisidhBvas made
vehicl e, increasing cunul ative intravenous doses of

l’t Ve OX@@ﬂrﬁbtl}ﬁ deHindheengh rng‘flba eathefer (wHcretRanathane tubing,
ORI Gl O B S 0 A Vs v

111sem1bambbewﬁe& ireysladeWislh QIOQiﬂlk%htur@ﬂﬂréad' (Behi¢dHC ISHIBOA 8nd Johnson,
The avera e VIBCA ,,p during the 5-15 m nute period

Semeniille, 08). Swmirelyne caheienvasinsaisdintotbs etwordranteneir ted
@Hﬁ&%ﬁ&ﬁt%‘i‘ %Ir §cta M%Xr%ﬁl%gegs V%%%éé)‘tﬁng ﬁvrg!sg ﬁrrr]need%y 1solating

e per |

ﬂmambe%dqﬂa@ig @ﬁhﬁlEhMB Be6REN ERE &q&lelapnﬁésB%azd% b€ (1.57 mm
|nh| bi toré effects of the test conpound

I 8128 mpe@D; Begtprr DigkinsonnSparks Mﬁbwamdertedhatorths trh¢lien gpward
aff 38 BRI IR o iR S inn bt g 5 B8 Gisbters and

diseadlehd 60tht Gashed titeexpOiof the maxi mal response) 15
Test conpounds having a |lower 1D50 value in this assay

are fepseqesntlyca 3 om migdline sagitabinnigiondn Ithebikadnmkmuscle layers of the

10%5J Eﬁcﬁo%éﬂ%g%so (f] %&l%t Al d(s) 2R a\%érte ?Pt%(f gg@ﬁ%cg)psqd&)y means
ofadmué fdechs "ThK GretdEX FER) I%aﬂea]ana Qe‘i'eﬁ‘e&/ﬂﬁﬁl Bathe %hﬂéﬁatr[’hg Bladder
Assay Fenal e Sgra gue- Da rats wei ghi ng to 300 ¢

Wme@nah@ﬂtw& PEYtukingt(0.58 nemﬂaneo 065 ﬁmgo@ ,Bestou chklnson

SRR U i e ol B ARG AER it iriap G allow
infusgdneRalineintdthe Bladdertrdisila prédi® MMRERICH %g ), 2 eg@h, TX). The

heat ed bl anket on their dorsal side in an in
C%@Ehatwqmec@gi (Ilzﬂacanglng)a puss stiiansytire 44, 0ddivsitured. Tombsure a

R ek TS SRR
su@t hred. t &fterth&bRdder v@é‘iﬂa[c@ﬂﬁéél&%tc( the Beﬁgﬁgﬂl: \Vi@;s thé: bladder

adm ni st ered subcut aneously. The swab was di sca
waiaanyadly|vaidsd abwmgﬁh%cqmnjhwdlmbt unBthietdadidas wahempty. The

then the swab was renoved
m&gém%asmgosﬁﬁgd&t %'frﬁdﬂlé’ Sthe out put of saliva.
Dos eA &SR BE8icalfréftatiih, R Baddet {Nﬁg fied Rith sy at aconstant rate
arameter |ogistic equafion to obtain estinates

of| %ka/@@s@r Sreigyics evuntd biaddeupressSo9setaget overs0 mml Hg.
SRR D62 e oo TR s e
rhiEi&od003LiAd 444 bladder contractions (VIBC’s) were observed, the maintenance
infusion was adjusted 2 to 5 pL/min. Only rats demonstrating thythmic bladder
contractions of similar peak height were used in the experiment. Animals not
demonstrating this profile within 60 minutes were euthanized by CO, asphyxiation.

Once stable rhythmic VIBC’s were observed for at least 30 minutes during the
maintenance infusion, vehicle (D5W) was infused intravenously (1 mL/kg) and changes

in VIBC amplitude (VIBC,,,,) were recorded for 15 minutes. Thereafter, an intravenous
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salivation. In this assay, the conpound of Exanple 1
had an | D50 value of greater than or equal to about

wO 2004r0gidog. By conparing the | D50 val ues det er RCTAS2008/034444
the rat bl adder assay and rat salivation assay, the

j [ I ' q ecti vity <0 was
b e 2 PP et AR S R atdptn BTt rporded fo
15 it dsropfnet(Dil mg/Ry)ewhs then dhmidi@ud thttaQekRishl (2H9k ) as a
selective, For exanple, in this assay, the conpound
Petiecongpbant W anandsbie wharegeided &rianadiisional 15 minutes. At

i Vi i . , L he.
IGH8 (60 dotbd o il e BRRNES oL o8 Mierp BeriERORIE R i igmoder.
t ol t Attotatieelattepthe W%ai@lepir@%ﬁhé Sahlalé RRraSEARS b¥dslof the test

rati o _of about 1.4 an 4.8, respectively, in this
coparapd viepe ydininsteredatdiSaninte infeverts (lonLikg} asbeanges in VIBC,,,,

Ko S A NS IE hE E—

hdlhgaidreth&@s. vari ous changes may be nade and
equi val ents may be substituted w thout departing from

t he ThemveraggiIBC, ardiringdheS-df niheteipatied aftartest compound and
[ tion,  many nmodificatiagns be to adapt, a .
o s e TR s e e 0 1B Com G e 2 5 mimute
2 , i 7 ¥ j ; .
PRLORESS g6 SR U818 cos SOR of Al AR YRR v,

Thejghibiter affeats ofithe testtcompennd weremrmalizeidrio tﬁeﬁt&@meegfonse and
| ai ded hereto ddi.tiqnal ly, a . .
o e AR DEan k PO e ogvspstion
O o IR B R el ph et BORFo A SRl rlsBGhd).
i ndi Vasticpanpapnidnbaiinma bived [Py, vabiedn éris essay 418 tndOeffective for

[ 04 PCT/ US2003/ 034444  \MHAT 1S CLAIMED | S 1.
re et A RO AR Tressis. dn ke g mpaead oRlspinple 1had
a8, Piudf ledy tm(dd effual4o BN, (BEhg R3--O 10 I wherein
W "X, Y and Z are independently~sel ected fromthe
group consisting of CH CR4, N and N O; provided
that at | east one and no_nore, t ?n two of W X, Y and

Z are Nor NO; Example 1
In Vivo Rat Salivation Assay

Female Sprague-Dawley rats weighing 200 to 300 g were anesthetized with
urethane (1.5 g/kg, s.c., Sigma, St. Louis, MO), with a supplement of 0.25 g/kg, s.c.
urethane as needed. Urethane was administered at a concentration of 0.25 g/mL.

Rats were placed on a heated blanket on their dorsal side in an inclined position
(20° angle) position (head down). A swab was placed in the rat's mouth. The test
compound or vehicle was administered intravenously via the tail vein. After 5 min.,
oxotremorine (1.0 mg/kg) was administered subcutaneously. The swab was discarded and
replaced by a pre-weighed swab. Saliva was then collected for 10 min. and then the swab
was removed and re-weighed to determine the output of saliva. Dose-response curves
were fitted with a four parameter logistic equation to obtain estimates of IDs, (dose
required to produce 50% of the maximal response).

Test compounds having a higher IDy, in this assay had less of an effect on
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10

15

15 R is a group of formula (a): -(CH2)a- (O b-(CH2),
(a) wherein each - CH2- group in formula (a) and the -
wGCkin4/0g1806p bet ween the 20 pi peri di ne nitrogenrParmse@sd34444
the ring containing W X, Yand Zin fornula |l is
{
O i s g e U B (e bhnfile FLAVEEIS AL 5t gpater them or
e@hlﬂ)&ﬂduw%mgikgl uoro; wherein each al kyl group is

optignally su && ﬁute with 1, to 3 fluoro o
subst¥ tcﬂlé‘ﬁ?réng vales detepmined in tha st dladder assmsanstraglivation

aéﬁfﬁ;y . Cy S a]héﬁ Fel%w%&thﬁ%& caéc%a{%q:ﬁﬁ ¢ comgpounds

tostedr Sul‘prsmgty adnhpd)und@okﬁﬁs/inver&tidﬁyméfb foldiicto G Cblléélﬂhkéélectlve. For
group .is optionally substituted with 1 to 5 fluoro

eXAnylesiip s pssay, dbgeprpppund of E@@p@hdelm ap 1Da{ addstfsdlivation

sél%lﬁlvg(g ?aHR) Cégjo tfléﬁ @@ ﬂlf cegyrggt otgg Fl\g aW H}Guscarln&i&ce;%raéﬁqgomsts

oxyHuGH) éﬁdRSlteroﬁme Qﬂaﬂ aﬁ@DQ blaﬁHBﬁ/ﬂahv&idﬁﬂéﬁcﬂv@ YR a@&ﬁi 1.4 and
cycl oal kyl group is optionally substituted with 1t

48} 1espestivap. 1§l§1§§ﬁ$&ﬁﬁtents each R4 is independently

sele nsi t|n 1

a1 ke AR oy S0P a3 s fe e TetGiedecthabreifo,
eboditents eheaeE it slﬁfhl@ b@ Uhgeratb&1 bPihBSAskiHOR N irt that various

2004/ 041806 PCT/ US2003/034444 to form C3.6 al kyl ene, -

clangesapay by regdleans) equwa@ntS(mmbwubymte@l)wnl@ut depa(rm)gtﬁrom the true

pg_F agrd'esc I%el of tlae {nvgﬁ)% ddl{l&% Igargr r%/)ﬁhgﬁ%t ons &?ay be@ad% to adapt a
pdrfidullr s@ﬂukﬁ’dtﬁ Bfikerial -compositieh Bf RARLY, Brd¥ds, prdbékls geg%r st}c/eps to the

al kenyl , al kynyl and cycl oal kyl group i s opti
objegiivei siriteadwpene of thepssent fventioubst sa modisicattons arhintended
to%% v%ﬂ‘ﬁ %ﬁggcg € @ﬁg eﬁgge}%tiplééfl lhee(r:egasd{l_\gﬁglroyﬁﬁ]y, aﬂ ugf) cations,

consi St
pdirD), 068 pdientaiotlihents-<it@d RabRIBRmbrporatdd &) &?@e&e herein in their
heteroaryl) and C3_6 heterocyclicC; wherein t
ergivety dmihrypme extgnt dsdf they had la¢qnyn@ubis1ally mcetpomt@d]bﬂ.refmelﬁe
fluoro substituents; and the aryl, heteroaryl and
het erocyclic groups are optionally substituted wth 1
to 3 substituents independently selected from Rk and
the aryl and heteroaryl groups 10 are optionally
further substituted with a phenyl group, where the
phenyl group is optionally substituted with 1 to 3
substituents independently selected fromR *; each R6
and R$ is independently selected fromthe group
consisting of - OH - OR9, - SR9, - S(OR9, - S(O 2R9,
- C(OR9, C3 5 cycloalkyl, C6-10 aryl, C2_9 heteroaryl
and C3_6 heterocyclic; mherein the cycl oal kyl group
is optionally substituted with 1 to 5 fluoro 15
substituents; and the aryl, heteroaryl and
het erocyclic groups are optionally substituted
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with 1 to 3 substituents independently selected from

Rk; each R9 is independently selected fromthe group
woaonsigigong of Cl_4 al kyl, C3-5 cycloal kyl, CBCTt@Sa0$l34444

and C2_9 heteroaryl; wherein the al kyl and cycl oal kyl
m@g&lgﬁﬁ;hgpally substituted with 1 to 5 fluoro

, "the aryl and heteroaryl groups 20
are optionally substituted with 1 to 3 substituents
i ndependently selected from Rk; each Ra and R is

|ndeéendeﬁﬂbﬁﬁ@@h@ofﬁdmhhdn1the group consisting of
ClL 4 alkyl, C2.4 alkenyl, C2-4 al kynyl, C3.6

cycl oal kyl , ing51a| 0, -CR', - SR, - S(OWI -

S(O 2Rf, __an ‘ or two adjacent Ra groups or two
adj acedR*RD| e N@R3ed to form CERE) alkyl ene,

- (C2_4 alky o (014R5| kyl éné)- O

wherei n each al kyI KYMYe all kenyl, \al kényl /andx\\
cycl oal kyl gr s optj o 'TTJ?S“B

fluoro substi{ DS ; dch R and Rd i s—independent}y=7
sel ect edv\{%g group consisting of Cl4 al k&s_ d

fl uoro; ei n each & | group is optionall

substituted with 1 to 5 fluoro substitutents; 30 each
Re is independently sel ected Fromthe group consi sting
of hyggegen, CL-6 alkyl, C2_6 al kenyl, C2_6 al kynyl,
C3_6 cyc oal kyl, C6_10 aryI C2. 9 heteroaryl C3 6
het ePp&yFhand Z are iad@pdadertty se@b%@l'f&mRFR;e g@éu@@ﬁn@ls{?ﬁg of CH, CR*, N
w%éﬁ és are, joi ned together with the nltrggen at om - 109
2BoRyied st pieriisneand namenuthar gvavaf BhXi Keyd greaee N or
Naptached to form C3_6 heterocyclic; wherein each
al kyl, al kenyl, alkynyl and cycloalkyl group is
optlhhalalgyo@ﬂﬁ‘sfbnﬁmae@ with 1 to 5 fluoro
substitutents; and each aryl, heteroaryl and
het erocyclic group is opti onal | y substituted with 1 to
3 substituents indegen qenL _f_Lom(Ig 5 each
Rf is independently seIe&te ??on1th °group en3|sting
hydrogen Cl-4 alkyl, C2_4 alkenyl, C2-4 al kynyl and
mhereln each al kyl, al kenyl, al kynyl

cycl oal ky
and W]&‘%]/%‘P(ﬁ’é?lkyCng SLAYPI 1 ferptlaea ang the hEHyt roug hweh;nihe

s T E S TG M

subycl:tuteg evith 1 @msmsumhnts GRicperilektpydlectéfrdmah& yravp c@ﬁh‘i’stmg of
|oal kyl; or RO and Rh are joi ned_ toget her

C
Coai aﬁﬁfl AN wheRnAashpiksl sIare ks Qniepally sibstititediveith 1 t:o 3 fluoro

M£$L 6 heterocyclic; wherein each al kyl, al kenyl,
ynyl’ and cycl oal kyl group is optionally substi t ut ed

wi t iR?Es sededied fromrthe gHupsohdistingnif hiyddpeh, )¢ alkyl, C, alkenyl Cys
hetﬁrocycl I C rou& I S, opt| onal |y substituted wi th 1
)

ligmgl, s FYcleading padd ity BS véherein eacrlmikmalkenyl alkynyl
onfcfobgl R oot 'R0 B il WARGPG R Gp oyl
each R? is independently selected from the group consisting of hydrogen, C, ¢
alkyl, Cy 4 alkenyl, C, ¢ alkynyl, Cy ¢ cycloalkyl, - CH,-R’ and - (CH,),~R®; wherein each
alkyl, alkenyl, alkynyl and cycloalkyl group is optionally substituted with 1 to 5 fluoro
substitutents;

each R* is independently selected from the group consisting of Csalkyl, C,4
alkenyl, C, ¢ alkynyl, C ; cycloalkyl, -OR® and halo; or two adjacent R* groups are joined
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15 aryl, C2_9 heteroaryl and C3_6 heterocyclic; _
wherein aryl, cycloal kyl, heteroaryl and heterocyclic

wgnroup4isee opti onal |y substituted with 1 to 3 PCT/US2003/034444

substituents independently selected from RK; each R

 RrinECRAAGRT |- RS B Rhel . 2o S  HSHPRERTY B EcCH- or

h:éﬁme@m)m or whetz, is CRY,CIOI6 zaidkBﬂ' are Jmne@(t@e& 0-(C,s
al kyl C6-10 20 aryl), -
aﬁ% o)O 5yl (C;1 5 feng)-4-¢yrherein eg(h@llg alBylamekylk)enyl- alkynyl and

TR i Py 5 ey NGB A =

ar y| $ach- RS%G)WGEnﬂ;l@pendéﬂt g selected(ffIng (Hebsrd é’(flié sgng of C, 4
S C2 9 heteroar C2_9 heteroaryl)
(’ﬁeyd %1'}’ 1) rhstemoaggle h CEONE, bﬂftemﬂryi)smd Css

c
h&&[gh%?tﬁé%&%ﬁlbtﬁé "ggﬁ{‘ﬂ 1% 0%9%1}8&1ng]%§1‘[1th% ng&atpﬁ fluoro
st tHubstk SIrACHE hiys refeecswyu a%d‘h@fek&'}}é‘lllé 0 Ps & Bgﬁ (?H}%Qbsmuted

with 1 to 3 substituents independently sele
With;1 ta 3Hbyitugngs lndqméquWIepteddmRédnd therarytl had getorsaryl groups

are %g 161§atlll§{'}%1'ﬂ?er s%utecll % a p%@a/grglllpgg%fﬁe ghﬁla}l’l E{}F/?g‘l)f/'{:lﬁ

olﬁfonbM@sutﬁﬁm@&E\K}ith R0 9 rs%b@i&eﬁfsﬁnﬁéﬂeﬂ@é;lﬂ'}f% lg%ﬁnﬁ(c}?h R,

al kyl ene, - C2 4 al kyl ene) -
aI ky¢9éh& an@ R lwmdﬂmnderéhrcshleaﬂebl;&om 'djelgy(blqn&msﬁﬂnh@@ﬁ/-l OH,

IMORRDTORHONE L. iBalih e ) and
C37 § heté?b@@ﬁé ]WheréﬂiQhé/?c ﬂ@ bk g dﬁ@%i@&%ﬁﬁ@%ﬁl t§5 fluoro

I's an integer from hat a +
subgfittengs; and Bheoaryl hetardasyl and hetbmgmhcf groupsCiré optRinally sutstituted

D448 & Syl el Blied fRonfs (o4t x is an
| nt egen 1P isPiiiEbchBertly selécted o IRLAR B0l & ks 'C,

a phar maceutical | y-acceptabl e sal e or
cysloalkabiGg anaayl amde(b@ dfteroatyl; Whergnahe alkpbmrdcbyabakk&ﬂgrb@pi &re
opgo %lw&u’bﬁt\gﬂ [clt EF% u«ir%l s%%t oM L%Ir{cli tb?:e@t@)agd heteroaryl groups
aré %&n&ﬂy @ubsﬁﬁfgd dﬂtﬁ l'to @@ﬁ@tx@uen@s 1n§%§i§ﬁly&% gn Rk

each R® and R is 1ndependent1y selected from the group consisting of C, , alkyl,
C,4 alkenyl, C, , alkynyl, C; 4 cycloalkyl, cyano, halo, - ORY, —SRY, -S(O)R’, - S(O),R?
and -NR*R"; or two adjacent R* groups or two adjacent R groups are joined to form Cis
alkylene, -(C,, alkylene)-O- or -O-(C,, alkylene)- O-; wherein each alkyl, alkylene,

alkenyl, alkynyl and cycloalkyl group is optionally substituted with 1 to 5 fluoro
substitutents;

each R° and R® is independently selected from the group consisting of C,, alkyl
and fluoro; wherein each alkyl group is optionally substituted with 1 to 5 fluoro
substitutents;

each R is independently selected from the group consisting of hydrogen, C, ¢
alkyl, C, alkenyl, C, ¢ alkynyl, C, 4 cycloalkyl, Cq_;, aryl, C,, heteroaryl, C, ; heterocyclic,
-CH,-R' and - CH,CH,-RJ; or both R® groups are joined together with the nitrogen atom
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- (CH2)3- 0- (CH2)5- , - (CH2)4- 0- (CH2)2- 1 -

(CH2)4- 0- (CH2)3- , -(CH2)4- 0- (CH2)4- 15 - (CH2)5-
WO20(4@H302- 1 - (CH2)5- 0- (CH2)3- and - (CH2) BETWS2003/034444
(CH2)2- . 3. The conmpound according to C aim 2,

R e bitp B b5 s B34 oot tomy

aﬁ@ﬁ%ﬂh@l e i8 bpGorally Shikiitéd wivhareismdro slﬁasnm(&k? Md each

. The conpound according to any one of O ains
ary, hﬁfﬁéwylrﬁmqegomhmgroap s/ optionpldy substitubesl aitlk § o 3 smsptuems

lﬂdzgglﬁb@&gﬁleéfedsﬁgﬁt duted with 1 to 3 fluoro

> The conpound according to Caim

5, WegiheRfs Rﬁepéld@ﬁdlﬁeq&etdfﬁ&mﬁé@o Ilgé(ﬁiéﬁtlﬁg ﬂ?dlr%ééﬂ"@ 14 alkyl,
of methyl, ethyl, n-propyl, isopropy
Cos @mm;u Cz47d1k}7mbamb@g01¥ﬂ]cfal£&b ovhereny each adny, adnkmlybblkynyl and

@] 0.8. Th
e ST e s Sp e SubeRar it 1o oo pbbite act e

f g

P&g%ésd%g% 3§gggigﬂe§éﬁkmggsemaed fﬂ&% t%é%lg%g%ﬂfs&ﬁg 8f hydrogen,
Cahelkel, €24 aikem&gedﬂk)yﬂyl gddlyp cwslomlﬂiy] onRF hyd R" are joined together

W&ﬁﬁgﬁ lﬁf té?@?tg é*? E]il3¥ E%%gtﬂ@@ 3«5 sqqget%ﬁ?xc@ﬁawwem each
aH{b‘pﬁﬂdeﬁylt Sly¥¥1tafd é%cl$a@k}’?f g%}i.@% bﬁﬁ’&ﬁﬁlﬁ ?@ﬁf\}ﬁd‘eﬁgﬁg t ﬂuoro

selected fromR ;
Slﬂ&phltdws agd dmdleltaocuphc gmap Ilg/omldnsliy sultstohtedvwivitin1 1o 3 Suk&tltutents

b | ected f Rk; (d) -
AR b o (8
bi ph@a{b‘lﬁl Ri 9§ ﬁﬁ@pénﬁent%le@féﬁlff&fﬁl B35 é&ﬁghﬁg Bf‘C 1 ctygloglkyl Ce.10

substituents i'ndependentl ected from

anghiX-, ; bpterdadylland G@@hctelronydlicewhgmelmatyl gycdoqjkylsheteroaryl and

h{:)tﬁra) c@al | %msi; %St o ]{ygsgbq\ét\dlrtgpﬁl mﬂl]latﬁtﬁo%l%;t%ﬁg St u%r;)fdgnﬂy selected
fr(,ﬂh@nyl) vvherel n the phenyl ring of the phenacyl

group is optionally substituted with 1 to 3

subsedchitmg mdepﬁmdprﬁlydaetwteyl el thetgeohf commistkg ofC, (Tyeloalkyl, Cy.

P PRErRE o ettt o s SR B RIPAIKS . ~O(Cay

SSIELORS TBLIph. S| SR X Ao OScle sc
cytlaiityil)i o SO Chosyeaticy), - SE3),(hi opevdllydy, bediCy}, aryl), -S(0)(Cyo
ARG eSS P N
h&@r@ﬁt@/})hw%eﬁé ﬂ@icﬁﬂkyl groty Wf&ﬁﬂ?}‘;wb’suﬁ% with1 to 5 fluoro
substitutents; and each aryl, cycloalkyl, heteroaryl and heterocyclic group is optionally
substituted with 1 to 3 substituents independently selected from R¥;

each R is independently selected from the group consisting of C,_, alkyl, Coy
alkenyl, C, , alkynyl, cyano, halo, -OR’, -~ SR, - S(O)R’, - S(0),Rf and -NR®R"; or two
adjacent R* groups are joined to form C, 4 alkylene, - (C,, alkylene)-O- or -O-(C,,
alkylene)-O-; wherein each alkyl, alkylene, alkenyl and alkynyl group is optionally
substituted with 1 to 5 fluoro substitutents;

a is an integer from 2 to 7;

bisOor1;
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et hyl enedi oxyphenacyl . 20 10. The conpound a
to any one of Clains 1 to 3, wherein R2 is
we&agoapesnei n X is 2, 3 or 4. 11. The conpound RCTMISLI0BY34444
to Caim110, wherein R2 is selected fromthe

al k

Subsini it b @idegenifio 0.td R 3 fluoro substituents;

- (CH2) X- S(C1- 4 _al kyl ),

(cm;%nsp@gzl(ﬁpm 039 alkyl): wherein the a
g? % Iy substituted with 1 to 3 fluoro
sub uen (d) - (CH2) X- (phenyl), wherei
phenylis griateget Sor@@ttoanal |y substituted with 1 to 3
substituents independently selected from Rk;
20047 ADgOBLEPAYS2063/ 034444 (e) - (CHQ)x-

’S;

phen

he ,ohenyl group is optiona

subs¥|fm93§ng$?ﬂbl td 3 substituents indepe
sel eﬁts%ﬁllﬁfe?éﬁf%m,ztéﬁ - (CH2) x- (naphthyl),

t he napht hy

t o 30rApharinacatical

5(9) - (CH)X

grouF is optionally substituted
y-avdegiebld salt dysobeiltet tetedisaneRkereafnd

(indolyl), wherein the indo

is optionally substituted with 1 to 3 subst

i ndependentd YorgsduRa a6&brding 0 Blaikha: W-BEﬁm?R"H%HI%?ted frorrhthe

according to Claim1l, wherein R2’is selected

grghp apnsistingiod t{GH,)ef, ZCHYr ox@CHMyL - (CHpptOoGHY Ay | |

AT o7

ne

ccordi ng
- (CH2) X

25 group

PRtk a0 7 BRI Bl Pk GRS A6

(c)

-(CH2) X S(O) (C1-4 aIkyI) or

| kyl group

in the

-112 WO
(O
1y
ndent |y
wher ei n
with 1

yl group
ituents

rom-t

oxy?&?%ﬁu@ré@ﬁﬁexyﬂg%EkTo (CHy),-»

%}m eraﬁi(@%t ~2= ((mgh*dl @:Hg ], et (MJIZI) -D- ) (CI)- - (pc%%%/ Io (CH,),-,

ethyl 3- hydrox

”@fézt)h@q( hyl (@izbh@‘rx(ﬂbh)apwhd an@Hz)a— Phetidypr opy! .
13. The conpound according to any one of Clains 1 to
3, wherein R2 is ethyl, 15 n-propyl, isopro

pyl,

cycl Bpr opThIEIPun@ e AiE EPEISH DY b ﬂsﬁi Ripe @

according to any ugnecor Cgalns h¥ i 3, where(lPln})acﬂféHﬁg ’
-(R)s , - (fﬁHéﬁéhﬂ(é}Hzl)zy @el (6&)ad0F(@Hl)Rhe group

consi sting of hydrogen, -4 al kyl, cycl opropyl net hyl

and 2- hydroxyet hyl ; mhereln each aIkyI group is

optignal Iy, &5&% dig@1d\Clabin 3, Hflereid RUQ™

substituents. 15. The é&n%ound accorglhg to gFE%%w 14,

wherein each R3 is |ndependently

5. The compound according to any one of Claims 1 to 3, wherein R*is C

alkyl; wherein the alkyl group is optionally substituted with 1 to 3 fluoro substituents.

6. The compound according to Claim 5, wherein R? is selected from the

group consisting of methyl, ethyl, n-propyl, isopropyl, n-butyl and isobutyl.

7. The compound according to any one of Claims 1 to 3, wherein R? is
-CH,-R’.
8. The compound according to Claim 7, wherein R? is selected from the

group consisting of:
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sel ected fromthe group consisting of hydrogen,

nmet hyl , ethyl, n-propyl, isopropyl, difluoronethyl,
wonoddoamoenet hyl , 2,2, 2-trifl uoroethyl, PCT/US2003/034444

1, 3-difluoroprop-2-yl, 1,1,3, 25 trifluoroprop-2-yl,

accoPi ng- H: A%y ora SRR s e g BRI ety

substittddasit I @ flberogubsttuagsi sting of Cl-4 al kyl, -
OR3 and hal o; wherein the alé%“ggroup_ is optionally )
substb) t ut edHy (Phenyly wherein e mbemstl gruiptis eptianallggubstituted with 1

€.Co und, accor.di n ai 16, wherein R4 is
tOnei"ll?gs/‘i“,r‘IQrﬁs Pe“%F‘&tg?fSoegecge% ‘?‘Fﬂl 0. -113 WD 2004/ 041806
PCT/ ¢4$2003 . ' ;
CQ}“(ﬁllléﬁmthﬂg, ’wh'QE@n m%% g@ﬁp ;sﬂd Zn&l@y sb¥tituted

one of lains 1to 1/, wher are
willefl itp 8 gubstitdeanks independentlyaelestefifioa RS CH Y is CH, and

Zis b ( i or, CR4: Xigs N._. Y i .and is .
Grt T o5 Ol binterl o o R inesTER b et i
opftdnally ShbsiVukedl vith Plo SxibstittlentsGhllepéndetFrble@Bd frénl R N
or (e) Wis CH Xis N Yis CHand Zis CH 19. The
conp@lind aCHer(@midyl); ovherein thel®ridylhaoep is optiosallgrubstitsted with 1
X LS . 10 and.Z is 2Q, A conpound of fornmula
tog) %“%St&“e%l%eﬁ@elﬁéy WRICORE L i O Y R3--O Il 20
wher@ N W.cH,C(0)- GohefiD), witerdh thdTheff1GifSordBd bigd eyl Broup is
any one of Cl’zalrrs 1to'19; or a
optivaalipebstifuted with hoc? pitstituentsahdependenty seleeted from RE.
stereoi sonmer thereof. 21. The conpound according to
Canm 20, wherein R is - (CH2)7-1 - (CH2)8-1 25 -
(CH9 9 , Thé&ﬁ"l?ﬁo%hd Qéco@&fﬁ@%c?’(?la% g, Wﬁ%‘é@ <4 isgél_e&QHRzI%)oﬁl the

22. The conpound according to Caim 21, wherein 'S

- grop dormisking of wyvdoreopylmethyl, cyclobutylmethyl, cyclopentylmethyl, benzyl, 4-

cyanobenzyl, 4-methylbenzyl, 4-trifluoromethoxybenzyl, 4-difluoromethoxybenzyl, 4-
thiomethoxybenzyl, 4-methanesulfonylbenzyl, 4-tert-butylbenzyl, 4-phenylbenzyl,
pyridyl-2-ylmethyl, pyrid-3-ylmethyl, napthth-2-ylmethyl, 3-cyanophenacyl, and 3,4-
ethylenedioxyphenacyl.

10.  The compound according to any one of Claims 1 to 3, wherein R? is

-(CH,),~R®, wherein x is 2, 3 or 4.

11.  The compound according to Claim 10, wherein R? is selected from the
group consisting of:

(&  -(CH,,-OH;

(b) -(CH,),~ O(C,_, alkyl); wherein the alkyl group is optionally substituted
with 1 to 3 fluoro substituents;

(© -(CH,),~S(C,, alkyl), ~(CH,),~ S(O)C,,, alkyl), or - (CH,),~S(0),(C,.,
alkyl); wherein the alkyl group is optionally substituted with 1 to 3 fluoro substituents;

(d -(CH,),~ (phenyl), wherein the phenyl group is optionally substituted with
1 to 3 substituents independently selected from R;
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the al kyl group is optionally substituted with 1 to 3
fluoro substituents. 30 23. The conpound according to

wQahkeismuPde wherein each R3 is independently seCeaiSem3/034444

fromthe group consisting of hydrogen a-4 al kyl,

; ly E |y e? grg (r) gﬁgﬁﬁé hJ(g w*ﬂg%é{;@fﬁg 3)}1 ﬁéré grom@ﬁg (_)?1')1'1?061% y subs’ututed

withuab 3 subsiuddiz ﬁ@é}ﬂaﬁ@éxﬂt@%le@féﬁlﬂéﬁ?@y 034444
substituents. 24. The conpound according to C aim 23,

wher @ n  RCHA,~(ngnbiipy))7 wherein the nephth el sseureis optionallytsebstituted

iLstin I r.opyl ,
wRhdiB ey P Sorendl Y elssfom KigBlach ko i s
i ndeggn d ent¢y Z%S%inG@Iy@d%E&{H thB ‘ihdM}Q Poupas %pﬁéﬂa'IlSJ s@bstituted with
hydr ogen, , propy , 1 sopropyl,
l¢p 3 Buhﬁtlmmtsmydepemd@lnﬂyle‘o@ndafrhmlR 2,2,2-trifluoroethyl,
1,3- difluoroprop-2-yl, 1,1,3,-trifluoroprop-2-yl, and
1,1,3, 3- tetrafluoroprop 2-yl. 10 25. A conpound of

for ”l*i a | The con@)ouﬂﬁ'%c&dl%@ tNC1dm- 1Y, Wnéddin R is s!el'ect%@fl@m the

wherein R, and R3 are as definéd in any one of
gobp comsisting of Z%h;ydmxyathylza -mtthoxpethyl - @aithyithac)etyt, 2tisoxyethyl,

RS B STED, et 2t e, 2
(1ﬁ&3‘[@3712§7e_}|%1 1 gg@bﬁ?}al:lzgyl 1- Qé@o%%rop%_%e e n%%lgﬁ}él( %):ﬁylpropyl and

3-pbemxgprogyt o Cl ai m 26, wherein R2 is Cl-a al kyl ;
wherein the alkyl group is optionally substltuted
wth 1 to 3 fluoro substituents. 28. The conpound

accofglin gTﬁ@cogq%uHH %Zcoréﬁ’ﬂg kehdy GRYT ABndsSt o 3, wherein }f"{ is ethyl,

i ndependently “selected fromthe group consi$ting

nipyapyb gepror@l,cdclapioplimatlyd Ioo@mmdxwhhlyl and 2 30
hydr oxyet hyl ; wherein each al kyl group is optionally
substituted with 1 to 5 fluoro substituents. -115 WD

2004{p4189f, RGT/3a Q%I%é%élﬁ/ -of N8nfsABAY herein each R® is

according to Caim 2
independently selected from the group consisting of hydrogen, C,, alkyl,

cyclopropylmethyl and 2-hydroxyethyl; wherein each alkyl group is optionally substituted
with 1 to 5 fluoro substituents.

15.  The compound according to Claim 14, wherein each R? is independently
selected from the group consisting of hydrogen, methyl, ethyl, n-propyl, isopropyl,
difluoromethyl, trifluoromethyl, 2,2,2-trifluoroethyl, 1,3-difluoroprop-2-yl, 1,1,3,-
trifluoroprop-2-yl, and 1,1,3,3-tetrafluoroprop-2-yl.

16.  The compound according to any one of Claims 1 to 15, wherein R* is
selected from the group consisting of C, , alkyl, -OR? and halo; wherein the alkyl group

is optionally substituted with 1 to 5 fluoro substituents.

17.  The compound according to Claim 16, wherein R* is methyl, - OR?, fluoro

or chloro.
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wouabogo4emod | sobut yl ;

R is - (CH2)7- ; R2is selected fromthe group
consisting of nethyl, ethyl, n-propyl, isopropyl, n-
and 5 R3 is sel ected fronmPCis2003/034444
group consisting of hydrogen, methyl, ethyl, n-propyl,
|so { I

OPYEPY! TpSLOHORORE Pl il WUOEOBEY f 17, whrein 7 X ¥
aﬂdZ,a&,ddﬂnedhmﬁﬂlop/sop 2- yI and

Lo il m § et BIGHA RB GBiesAa G& cal oot e E(r:g?nr:jllgg
h 1-
t A hongl etk SRy ST 4 A ot DT

( i Soptr)opyWﬁIﬁHIOr CRY; JX{s@m’equyerl@{S{
yl met hyl ) pi peri di ne;

4 {N@)? ( s §H Ptggrab‘éw ¥ is1CHij gndefigiNserhy | ) pyrrol i d

in-1 S opyl ) am no }
- 1- (4 mst olg))é%?i?f%% Y C%flﬁé?)l?aeggrl di ne;
4-{N-[7-(3-(9)-1- carbarmyl 1, 1-di phenyl net hyl ) pyrrolid
in-1-yl)-3-oxahept-1-y i sopropyl )am no }
- 1- (115 ‘met Eb&mpmdaccqxdmttﬁb@m I8ewheteirel? igCH; Xis N; Yis CH
§¢ ﬁzl (3-(S)-1-carbanoyl -1, 1- di phenyl net hyl ) pyrrolid
) hept-1-yl]-N (ethyl )arri no}

-1- (2- et hoxypyri d- 3-yl net hyl ) pi peri di ne;
4-{N-[7-(3-(S)-1- carbam)f/ -1, 1- di phenyl met hyl ) pyrrolid
i n- 12&»| ) h&pompoyng of\fopgula
(et hyl)am no} - 1-(3-net hoxypyri d- 2-yl net hyl ) pi peri di ne;
4-{N-[7-(3- S) 1- car banoyl - 1, 1- di phenyl net hyl ) pyrrolid

i n-1-yl) he -N (ethyl)amno}

-1-(4- net - 3NHY] et hyl ) pi peridine; 30
4-{N-[7- (3 i-£arbarfoyl - 1, | - dRphenyl rrethyl)pyw )&d
in-1-yl)-4-oxahep - N-(ethyl) } \
-1- (4- met hoxypy(i d-13 - yNret Ry DN |d| n&l—CH; / Y
4-{N-[8-(3-

- car banoyl -\ I phenyl met hyl ) pyrrolidi n-I-\]/R)oc -1%/I
]-N- (ethyl)amno } -1-(4-nmethoxypyrid-3

-yl met hyl.) pi peri di ne; 3

4-{N-[9-(3-(9)-1- carbami&;l-l 1- di phenyl nmet hyl ) pyrrolid
in-1-yl)non-1-yl]-N (ethyl)am no }

(4- met hox p§r| d-3 -yl net hyl) pi peri di ne;
A {Nv{lerem&’(é) 1ZRk, Riany R’ hies dibhshiplang bhy bf Glaimsll ital19; or

a If&réfmfl % “%lfaglr}ﬂ'ar%?p%%lf ialﬁ%’{ Wﬁ%@rrﬁtﬁe%s‘?{’%bﬂﬁﬁ pi peridin

4 {N-] 8- (3 (S)-1-carbanoyl -1, 1- di phenyl met hyl ) pyrrolid
i n- 31.- y| Theompaund adcoydihg toqmﬁn% WRG4hR i806CH,),~, - (CH,),~,

- (CRE),US2098) 2 9¢4,),- or - (CHL),- O~ (CHY, -

22.  The compound according to Claim 21, wherein R? is C,, alkyl; wherein

the alkyl group is optionally substituted with 1 to 3 fluoro substituents.
23.  The compound according to Claim 22, wherein each R? is independently

selected from the group consisting of hydrogen, C,, alkyl, cyclopropylmethyl and 2-
hydroxyethyl; wherein each alkyl group is optionally substituted with 1 to 5 fluoro
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N-(e

thyl)am no } -1-(4-nethoxypyrid-3

-yl met hyl ) pi peri di ne;
W20/ 8806 3- ( S) - 1- car banoyl - 1, 1- di phenyl et hyl poyrusedodd34444

in-1-

yl)-3-oxanon- | -yl]-

S%S{lﬁ%ﬁ%l ) ami no} - 1- (4- met hoxypyri d- 3 IyI met hyl ) pi peri din

-dip
N-(e
€,

-(9)

- oxa
N—(e

{N-[8-(3-(S)-1-carbanoyl -
henyl net hyl ) pyrrolidin-1-yl)- 4 oxaoct I -yl]-
t hyl ) am no} - 1- (4- net hox rid-3-yl methyl)piperidin
44 .{ |\2 fLoe G(y}npound according t%)/ %\{mm 23, wherein yhypip

RrL; L a(rctig yl -1, 1-di phenyl net hyl ) pyrrolidin-1-yl)-4
nonI Pm

RRYY s)ehﬂ”teﬂCf}mlﬂ(eAgrﬂiqi EsiENg bEim3thyl, eyl i propAeTsbstiopyl, 1-

b{l'fMl ?ﬂlilé@l“(tﬂ)a@ car barmyl 1, 1- di phenyl net hyI ypyrrolidin

-l -y
- 1-(

lﬁ:lc’h hoxy pgénd Jl%y yel crt%dtl\%émtﬂbey %%am %?s 1ng £§ hﬁdro%em? methyl,

efhSt, ézgpré@l ﬁ.qﬁap}b adiﬂlibroineﬂnﬂﬂ e Eetyny 2 wﬁﬂed)ﬂo%g}r h3-

oxaoct yl]- N-(ethyl)am no

d@(@%@ﬁbxlyb§ﬂﬂéﬂﬂ9mpwmwmllep%%ﬁ@rafblompml{ -REy19- (3

-(S)-1-carbanoyl -1, 1- di phenyl et hyl ) pyrrolidin- |
-yl)-5-o0xanon- | yI] N-(ethyl)am no
}-1-08- mh%ﬁiﬁ%ﬁhd@fﬁﬂﬂlhfﬁﬂllhy' ) piperidine; 20 4- {N-
[8-(3 -(9)- - car barmoyl - 1,
dlphenylnethyl)%grrolldln | -yl)-6-oxaoct- | -yl]-
N- (et hyl) (4- met hoxypyri d- 3-yl met hyl ) pi peridin
e, 4-
{N-[9-(3- 3 banny* 1,1- dquEnyInethyl)pyrrolldln
-1 -yl)-6- I ] 25
N- (et hyl) - (HB- wm yl metyy L@H /Idl
e, 4-{N - L- car banoyl - .
- di phenyl yrro i di n- 1y|) 70 -yl]-
N- (et hyl)am 1- (4- met fipxypyri d- 3- ylnethyk%piggridin
e; 30

4-{N-[7-(3-(S)-1-carbanoyl -1, 1- di phenyl net hyl ) pyrrolid

in-1-
-yl)

ekl R i RN 8 aBRecd i sy one gt Claims Lt 1pe2 4

pl{dﬁnb&uﬁgalfy(-@ce]l;taﬂ@ sR@EPMvatd or sl,teremsomer thereof

dlphenylnethy

1-yl

ypyrrolidin-1-yl)oct-1-yl]-N(prop-
)am no }-1-(4-nmethoxypyrid-3- ylnethyl)piperidine;

35{ NEG-o- ( B2S ymmeued Aperigipe ta Claing Jon whsteieR hs Gk ot 7 Ho)s

~(GH 24 —YEHDEro- éc%;) —]orNCHzEL@p(CH yyl)amno }
4- et hoxypyr i 3 -yl et yI)plperldlne
4- {N—[? (3- (S) 1- carbanoyl 1, 1- di phenyl net hyl ) pyrrolid
| 5yl h
N (b 1 O SRR PR FlA s PR Gy kg geercin

the @llﬁf qu}() is optlonally substituted with 1 to 3 fluoro substituent

1-‘car banoyl -1, dlphenylnethylipyrrolid
[ -yl)- 3 oxaoct I -yl]- N—(prop | -yl)am no }

(N0 b e e B e Rcaen R i enenenty

se'léételi f¥dnh i B@P O sistidg bf hydrogen, C,., alkyl, cyclopropylmethyl and 2-
hydroxyethyl; wherein each alkyl group is optionally substituted with 1 to 5 fluoro

substituents.
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N- (prop-1-yl)am no}-1-(4-methoxypyrid-3-yl nethyl) pi per
i di ne; 4-
W{)IX!B([MH(:I%(S) 1- car banoyl -1, 1- di phenyl net hyl ) ppcraiSeasmn34444
| -yl)-4-oxahep-1-yl] -117 WO 2004/ 041806

PdCTi)#SFZ)OPﬁéﬂ “)%%ﬂ%%ﬁ%? aclcof%n%ot (ﬁla&n)} %%YVE’FIS‘ yl met hyl ) pi per
| di reetis - CH)

N-| 8- (3-(5)- 1- car banyl - 1, 1-di phenyl met hyl ) pyrrolid
| n IRle ﬁelact&ﬁ@mthe group|cpusisugnf apetilyethelih-poopyl, isopropyl, r-

10xypyrid-3-yl methyl ) pi peridine; 5
oo {5 B

I
Rt ko ko ol o o 000
1y

isepyrbppds dhi qgnpﬁml,dnﬂgoromethyl 2,2, trlﬂuoroethyl 1,3-difluoroprop-2-yl,

il g PRy lpisy ) ol

N- (prop-I-yl)am no}-1-(4-methoxypyrid-3-yl nethyl) pi per
i di ne;
4- {I\”bO[ 8- (Bcoﬁpommmﬂwbcnmm b wleaein(theeduypoupg iy ssldctd from
aoct - | I N- (prop-1-yl) am no

thegr Hcﬁ’é%ﬁ yrid-3 zl ]rret hyl(;)pl Serl él )ne 15 )
4- {N-[9 (3-(S)-1-carbanoyl -1, 1- di phenyl net hyl ) pyrrolid
in-1-yl)-5-oxanon-1-yl]- N (prop- | -yl)anm no }

- 1- (4{ NTHBXYpi-cabadioyly]  ireliphehylmethy@)pydohéip-UyDhept-1-yl]-N-
{N- [ @obibpyHiminog alr-Glammethlox ipytidel-plesily ypepdridinepy r r oI idin
1-yl)-6-oxaoct-1-yl]- N(prop-1-yl) amno } - |
(4 f@ém?% g%m c%ba%bmef 'ﬂsahﬁ}ﬁhﬂ%{éﬂ%}l ?rroﬁ@m— )4 oxahept-1-yl]-
an

A on“ : a%o}qﬂl% mno pyrroll

in-1

-1-(4 pi peridin
iﬁ? Qg&ﬁ?ﬁ@%&wﬂy Hgé‘ﬁiﬂ%%l 5%%—%15130%@%?‘* 11
) -§-(isptapr)amoipp}-1- 5nethoxypyr1d -3-ylmethy. )p1per1d1ne
(prop-1-yl)am no}-1-(4-nmet hoxypyrid-3-yl net hyl) pi per
| di n%{N [7-(3-(S)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidin-1 -yl)hept- -yl]-N-
4- { Nethyh ido$) -0~ maﬁbﬂmyid-ﬂeyhdhﬁ}ﬁmtidmﬁ hyl ) pyrrolid

k<r—|
=5,
/-\

? 1-yl) hep-1-vyl ] I\I- (1 sop{l&lpi/ll )amino} -
41{)?’( 91{9)@)01’% 1 relditle jidid) -hept-1-y1]-N-
{IN (%hﬁ’gaﬂl? ;7»]]—(33'2{:1[8?1 opy g{ﬁg’g&yl gl gl | &I]n

-1- 4 X ri
(N 47{ 39-((%)(.?)01 %gté a 3&,41 %1pr£%§}§rf]l¥ne)tﬁ)yl)%yrropdm- -y14hept- 1-yl]-N-
- di plehemEos yi-§ %Wﬂ@wwr#?rym}qﬂpﬂmpeﬂﬁmeﬂ ]- N
(i sopropyl)am no} -1-(4-cyclopropyl-nmethoxypyrid- 3
- y| e Ny[T7(Bi(Fet-caibampyl3B 1 @Hiphenylmethyl)pyrrolidin-1-yl)-4-oxahept-1-yl]-

{ QF [le)(ﬁtﬁymaﬁl)ma}qqnhﬁémwiypgzr1¢3dy1ﬁieefyjobrp&flhmb) pyrrolidin
yl)hep- | -

G T

4-{ N-[9-(3-(S)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)non-1-yl]-N-
(ethyl)amino }-1-(4-methoxypyrid-3-ylmethyl)piperidine;

4-{ N-[7-(3-(S)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)-3-oxahept-1-yl]-
N-(ethyl)amino}-1-(4-methoxypyrid-3-ylmethyl)piperidine;

4-{ N-[8-(3-(S)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)-3-oxaoct-1-yl]-
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(i sopropyl)am no}-1-(4-isobutoxypyrid-3-yl nethyl) piper

wOadDI®41806 PCT/US2003/034444

4-{N-[7-(3-(9)-1- carbam)yl 1, 1- di phenyl net hyl ) pyrrolid

o %h&ﬁﬁm bR ki, s

|4n{ 'f [%? Chaagn ﬁp‘?‘%’@f‘y a?fgﬂ%ﬁtdﬂzl )By3r Ehnon-1 -ylI-
I‘IXBF@HE? Xﬂm}@d qiestlipjperidinser i di ne; 4-

{N-[7 (3-(S)-1- carbarmyl 1, 1- di phenyl net hyl ) pyrrolidin

- | 43N Be(3-(S)-1-cptanddyl-1 1 1B p MRy ROGHY IR 18 08in-1-y1)-4-oxaoct-1-y1]-

PCT/ N2 BABEA 44 (4- methoxypyrld 3- ylmethyl)p1per1d1ne
(i sopropyl)am no}-1-(2-chloro-4-net hoxypyr| d- 3-yl net hy

T i o)

in-1-

1 2- neth | - 4 nethox r|d 3-yl met hyl ) pi peri di ne;
( N 73(\.4 y r ph: e@g'hnqihid{m%m%bgmyl )’byﬁ*@mhﬁld 1-yl]-
| n 1 y(?‘)hﬁBllmlrlO} ly{ﬂ-mmhozym'upf&ayim&larﬁpmpdme
-1- (4- met hoxypyri d- 3-yl net hyl ) pi peri di ne;
4- { N4{{B~[833((3)-1 LatbatdogDy L dighehyhdIRaRs-GRERY1 -y DI 6:@bbE1 -y1]-
I n- 1yykthpD ﬁnino}yl' d4 rth%Qypynd 3- ylmetlgfl)glperldme

(i sopropyl ) am nho} net hoxypyrl yl net hyl ) pi peri d
' ne g‘g ﬁé caélbr(a?%) é,ll ndf: ﬂrenyg:@oj yrrloi]id yl_)ﬁ_ oxanon-1-yl]-
( | so r 91 }- b4 “Tje gxypyrld 3-yl per1d1

- met hoxypyri d- 2-yl net hyl ) pi peri di ne; 15
(N @-_{(\/ydp BE(&y(Sx1 @aybgmwij/l l-jdlghenylmethyl)pyrrohdln 1-yl)-6-oxaoct-1-yl]-

- di pNéﬁ‘f%'})anim}31p(y4rmdhoxbrpynﬂ-3yfyl)mdt}4)pineh]im&
(i sopropyl)amno } -1-(3

- met GXYOYBL(S)-2-cutbariohy ) ki ThheIgy1 lidin-1-y1)-6- 1-y1]-
4- { W &11{/1%5&}}1 (?@h&ﬁ%lg?l b :ﬂ@y s m{ ey rorrg v

[ n I yI ) non- sopropyl ) noJ

(9’1? fobm g %ﬁ/ﬁ@%‘;@; 95 Tepieap 11l
sl Xym Ty bRy oL L

rret hoyygyrl d- 4-yl mﬂ%b pi peri di ne;
4- { MU= 3348y 1-rabampivb{idiphenylsetisdpyrabidinyl-Yihepr oyl V-
i n- 1Pyapr b@'t)amino-}yll q4 mptha%ypyrid-3-ylmethyl)piperidine;
(i sopropyl)am no}-1-(3-nmet hoxypyrid-4-yl net hyl) pi perid

i ne;4-{N-[8-(3-(S)-1-carbamoyl-1,1- dlphenylmethyl)pyrrohdln 1- gl)oct 1-y1]-N-(prop-

4- 1 th 1l d
|n{{\t£’1?§r&%2§?)glm%6 |sg€r%13%ﬂ§% %ﬁﬁi&? ylJpyrroll

i ELor LI X e e—

(i soprop amno 1 (2- et hoxypyri d- 3-yl met hyl ) pi perid
i ne: ZP {N- [>; % (S)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)-3- oxahept 1-y1]-

4-{ I\N-[(Iaop-a-ﬂmmme}: af(bmm&blydxyj)yﬂdﬁmﬂmethyl)p@bmah& pyrrolid
in-1-yl)oct-1-yl]-

(i sanmqﬂ@mne%&%ﬁ RN ATt By bITRA1)-BiREEd -y1)-
| N€; N-(prop-1-yl)amino}-1-(4-methoxypyrid-3- -ylmethyl)piperidine;

4-{N-[9-(3-(S)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)-3-oxanon-1-yl]-
N-(prop-1-yl)amino}-1-(4-methoxypyrid-3-ylmethyl)piperidine;

4-{N-[7-(3-(S)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)-4-oxahep-1-yl]-
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4-{N-[9-(3-(S)-1-carbanoyl -1, 1- di phenyl net hyl ) pyrrolid

woned4/opigoaon- | -yl] -N- (i sopropyl)an no} PCT/US2003/034444

-1-(2-nmet hoxypyrid-3 -yl methyl ) pi peridine; _
L R T e
,N;M( I,é}s{o]\P r[i? @/ (g)ain(];a?gimc}yl (141 gl%ileny I)T/lp%(lr )pyrrol%hr{nf Wzll %Qéopc? 1-yl]-
4- { R-(rsop-3=yleimine}c kb aediprynyrid-3iypaethylnineriding pyr r ol i d

in- | -yl)-3-oxaoct-1 -yl]- N (isopropyl)amno }
-1- N@Q tm@ﬂycarbblﬁoﬁmMiphymﬂmbmgr)pﬁmmhn 451¥4-oxanon-1-yl]-
{N- D\9 bmkhokyﬂ {H- M%Mhﬁ%lﬁ&l&mgr rolidin
-1-yl) oxanon I yl'] N-(| sopropyl ) am no
: h E44 gf;@ E;%Ssﬂplyédr 1”8@»H¥Aﬁﬁ%ﬁ1§f)b§l&&ﬁm Zyl)-5-oxahept-1-yl]-
o DFRSE SR TR A S meidiperidings |

119 VO 2004/ 041806 PCT/ US2003/ 034444
N ( st (Panrarbamoyll. (-diphempmey) pyraolslin-1-y1)-5-oxaoct-1-y1]-
-yl dé(myp “Lpilperinai- hé4-methoxypyrid-3-ylmethyl)piperidine;
4-{N-[9-(3-(S)-1-carbanoyl -1, 1- di phenyl net hyl ) pyrrolid
i n l4- {N—l[f) (ﬁ(@xlammhowillr diﬁhémﬁmeﬂlggwﬁamlm yi)-5-oxanon-1-yl]-

d
4 { N- Fﬁr&% 3%;(%@%6}02?%%% %La gjlygﬁéethg%lrg?ﬁg?) pyrrolid

in-ly {]\Y 3'5 X@O%hamo 1}11 ﬂ d 8&{ LR li]-yl)}(S oxaoct-1-y1]-
1 ( f@n}’%iﬁ %2;%110} %y }pﬁkéé‘g:yﬁﬂ%tg Qéﬁéfrﬂm Ppyrrolid

5-oxanon-| -
N ( .45«&5.[%@ 0 s mbm s L4l-fipbeestmetsDmealidisd sy f-pensar1-y1)

i di Mé(prdp- 1{}ﬂ\)aEIQHC(}Bl(‘B)lleﬂmaphaffbwﬂmdlhyll)plpendme
- di phenyl met hyl ) pyrrolidin-1-yl)-6-oxaoct-1 -yl]-

‘ N‘ (i |43{N1|[91()3L (9)antd#Bamoyl-1,1 d1pheny1methy1)pyrrohd1n 1- él) -7-oxanon-1-yl]-

) {:\L 9%(13 3(Esé')Mﬁilw}lcaFbanroyl (mu phéethy rre%rlhd)lll)pyrrol i d
e I Bl RO b 1
{N— wrgm( Pm& YBRSISy r r ol i di n

I 7- oxanon
N ( i%%}wzr@r@almmqunqﬂ(ld d@hnmmpm)mlgdmmﬁpﬁ PBEA-
i di gispproggd)amino}-1-(4-isopropoxypyrid-3-ylmethyl)piperidine;
4-{N-[7-(3-(S)-1-carbanoyl -1, 1-di phenyl net hyl ) pyrrol i
di n141 £V ps) I Na{rﬂmﬁbyl(lcyaipﬁ@ﬁﬂwih@pﬁwﬁm B®)hkp-1-y1]-N-
-1- %E%E)g%ﬂlﬂbfa jfeg! Jay cl%{;fé?&ﬁ%@h%kﬁ%&id@ SJEnethylgplpendme

4- {N—[ di phenyl fret hyl )y pyrrolid
ok _dipheny] dingloy

§ ;Iy r&p&éammgf%zp?rg oge‘gllzg;(y pyru%J %%yi}etligl)p XZ grrét}fﬂ/{v
{N-[ 9 S 1carbarm| 11d|phenlrreth )pyrrolidin

- 1- 7r 31(S;b+1] caxbar(x@gldl,béprpwlmﬁw l}yl)hep 1-y1}-N-
- 1- (Boprepyigatyiny -l e(43sobytaxgpyrid-} pipethydipiperidine;

4-{ N-[7-(3-(S)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)hep-1-yl]-N-
(isopropyl)amino}-1-(2,4-dimethoxypyrid-3-ylmethyl)piperidine;

4-{N-[7-(3-(S)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)hep-1-yl]-N-
(isopropyl)amino}-1-(2-fluoro-4-methoxypyrid-3-ylmethyl)piperidine;

4-{N-[7-(3-(S)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)hep-1-yl]-N-
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4-{N-[7-(3-(S)-1-carbanoyl -1, 1- di phenyl net hyl ) pyrrolid
wonedpisee 3- oxahept - 1-yl ] - N-(cycl opropyl met hpCYas2ev6/034444
} -1- (4-met hoxypyrid-3 -yl nmethyl)piperidine; 4- {N [
- ( %soﬁr%gl}arﬁn@og’gg‘aﬁori} 4%9.}18}%9}‘ SN l)y&%fpre%dlne

N‘ ( CYC gﬁfégo nlod&)henyhgleth éyr}?o)i%l?ry r1 Iy(lj)hep 1-yl]-N-
4 {:@[S I milé *@%ﬁ%ﬂr"c methoyyRyRigykmathyl) ipriding; i d
in-1-yl)-3-oxanon-1-y N- (cycl opr opyl net hyl ) am no }

-1- (4= {d\éfaa&@wcadba@oml;ﬂedmda@yﬂmmyn)@mmn 1-yl)oct-1-y1]-N-
4-{ I\Klﬁﬂproﬁyllaﬁjmd}—d:{ﬂmﬂmﬂypﬂmd B- ylmethyl)}%lperldme

- di phenyl net hyl ) pyrrolidin-| 4- oxahep-1 y

N cuchaps R TR AT ﬁoalpﬂedyﬂn&ﬁhwoﬁ% yﬁnxn Teh -
{ll\l? Fggﬁgbﬁgéﬁjfn%}a é%ﬁnoefllfoxi'pgl ?B’HEEWV%PWW%W rolidin

1- cl opropyl met hyl ) am no
ﬂ {05 70%&@; rqaéy@loyinl 'A"E‘%%Wn}y 7 Dwé%m)ét&yl)hep ! -y1]-N-
4 {I\(IE‘Q?I?I-@’ fﬂrlﬂh2d’ilrp¢tbml§);blpmcb§!¢) pyrrolid
in-1-yl)-4- oxanon 1 yl']1- N-(cycl opropyl net hyl)am no }
- 1- (4-{ABESAGX(Pt Foatbaoy L yTediplydny BheBY ) ridEidin- 1-yl)oct-1-y1]-N-

4- { Niifoprd L3 -RRmypykid-
| F’\)Eﬁe(%ﬁ; l}%ﬂe%%lli@ AT gpyin b- ylmethyl)plperldl?e J1] -120

V\oz@fd £ O34 e% o
ﬁég({? %&ﬁz: ] d| ﬁ%ﬂoxw gﬂ?m wpg?ﬁlr yhnop-1-yl]-N- |

1- b 1- di phenyl hyl l'id
" Mﬁv S bR i s et gy ol
-1-( S%&W&ﬁ%}q}rh(%nwmomm 4-plopeshylpfiiperidirte;
4-{N-[9-(3-(S)-1-carbanoyl -1, 1- di phenyl net hyl ) pyrrolid
i n- 4-{MB)B3§Spkambamboyl- l/ﬂ]dipH‘anr%ﬂh}Q}wﬁQMJhHEILWMtﬁWl]lW-
% . Kiio@rdﬁl)bﬁamw (Fm3thoXy¥RIdNY IR isH e, 4
(5)4 éﬂ@r(gz‘ﬁ)j ax%a]aogll Pli]%f]ﬁﬂeﬂy he¥h})l)%¥frrof)clhngl-}rf]l)non>-/1 -%71_]3\7-
a@ ﬁ’mﬁ’&’g bt R Crpshorg it 4 smedapgesidined. 3- yi met h

I
y ) p ? % 3{@;1 -¢aPampgnb i dinhenylgetvdmytrokdinyl-yihepr loyll-av-
| n- 1(1559[350-1381)@”%5\@6)11 ~@-mgthpxypyrid-3-ylmethyl)piperidine;
N- (cycl opropyl met hyl ) am no} - 1- (4- net hoxypyri d- 3-yl mst h
I ) pi-pE B-B448)-1-¢&rbamoyl-1,1- d1phenylmethyl)pyrr011d1n 1-yDoct-1-y
31 NiS[O?rO@?})ér@no}—lCﬁQtrhé‘tﬂﬁi}l'p‘yﬁdJ& R R ) Py T Tl o

n yI) 7- oxanon

(cy gry en}(l bhox IS l)n0¥1 ln'elﬁ_fh_
l §§ Op3 W8?3 %Pﬁt;}% liiélY n%’ Pmeflﬂlélﬁ y1 yl ]

%/droxyet hyl) am no - (4-nmet hoxypyrid- 3
yl ﬁ'é{fiﬁﬂj? "6 heabaapel, 1- siwhanyh{nnﬂly[ Byrf@idin-1-yl)-3-oxahept-1-yl]-
- ( SV-fiseraemalepine 1 | -(4-diephimeypymik 8 fylthdthylpipéridihe- 1- yl ) oc
t-1-yl]-N-(2- hydroxyethyl)am no }
- 1- @A{NAES-(BKS)plycdrbandoylyl, MRipAYAYIRERSb A1 RIin-1 -yl)-3-oxaoct-1-yl]-
N-(isopropyl)amino } -1-(4-methoxypyrid-3- -ylmethyl)piperidine;

4-{N-[9-(3-(S)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidin-1 -yD-3-oxanon-1-yl]-
N-(isopropyl)amino}-1-(4-methoxypyrid-3-ylmethyl)piperidine;

4-{N-[7-(3~(S)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidin-1 -yD)-4-oxahep-1-yl]-
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4- {N- [9-(3-(S)-1-carbanmoyl- | , |

-di phenyl net hyl ) pyrrolidin-1-yl)non-1-yl]-N(2- 25
waoydgnyset hyl ) ani no} - 1- (4- net hoxypyri d- 3- yl nmet BgT)US2(v8034444

i di ne;

MBS Jpgaﬁmﬁiogag E’@E%Yﬁok%rp&id%ﬁf‘?&ﬁm%@&{wf rolid

gf éér 4 éﬂp%y@sg*i L, e Ty DD o1t St oo 1-y1]-

[ 8- (3 aprquam&m«}olfﬁ methogypiriichiyheethylpipsriding;i di n- 1

-yl)-3-oxaoct-1 -yl]-
N- ( 24h{y‘é[8366y@5t)-hyda}dmmoyb}1 ILdipReryixbiydypperolidina1 WipEbRadcl-1-y1]-

pi pemn-ds yDAmido¥e1-(4-Bref@xypyrid}-3-ylmethyl)piperidi
-1- cargadr;?g(;/pl )%ml dgll- p[henyl rre%ql)w}gl ) p)}/,rro wjppen me ) -3

- oxap 3, bamaylsl, 1:diphenylmeth ing 1yl lyl]-
e ittlaie ;f;gaf;@ R @%Ww PRI
(S)-1- car barmy phenyl met hyl ) pyrrolidin-1-yl)-
- ox afeldV-[8-(G-Hl -car %’1ﬂ)ﬂd@1@h§lé’ﬂlﬁ9thy idjn-1-yl)-6- oxaoct 1-yl]-
- 1- ( A-(Gsophapyl)pmpiriod - 13 4Fmemm&§dp3 whdthylpéperidine;
4-{N-[8-(3-(S)-1-carbanoyl -
| - di pt{e\nw (BB(ﬁSbl-)lLv)aﬂc)ﬂiﬂ@IlJl cli-a E}%c:w'lﬁletﬁyl%&ﬂﬁfﬂm L-yhVé-bxdHon-1-y1]-

N- (20 t hyl
pi |(oer| di ne 4 {li.l?}?lgm(jgl}e%hé;( car lﬂ?ﬁﬁﬁerf’diﬂé rethvl)

ll\l-((jIZ }‘g\r\tﬂ % ”0 1‘1‘ &}Eﬁ \},.% gé%%}ﬁ %/)]7 -oxanon-1-yl]-
Qxyp met 1per1 ine;

S\é (S) 1- car barmY 1-di phenyl met hyl ) pyrrolidin
ot 114-diphdmy syl Dksp-1-11V-
-1- (@ymmxmhyIMne}fﬂf(éﬂlht},thQ)qypyxed—Beylmethyl)plpendme
4-{N-[8-(3-(S)-1-carbamyl -1, 1-di phenyl met hyl ) pyrrolid

i n- H-{AY[8B5SPt aafand oyl J1-dipRehyWEABARA-RAEBOB y1)oct-1-y1]-N- -

PCT/ k52108 pIRdk4 14th
N ( ﬁyd?ox? pikitibamino)-1-(4- methoxypyrid-S-yimethyliperiding: |

pl pe ﬁl
%3(3 aql,lgﬂ)arr}mo %](gdgsﬁiﬁﬁh?%y P perlgﬁé Tyll]dN

N-(2 h droxyet hyl ) am no} - 1- ( 4- net hoxypyri d- 3-yl met hyl)
pi peﬂ'l{%f 3-(Sk1-carbamoyl-1,1- dlphenylmethyl)pyrrohdm 1-yl)-3-oxahept-1-yl]-

4-{ NNIE(SYt(lQ;r()ﬁ)lmtthyaaﬂnam}yl -(drmethokpyerdy3 -y dily])piyeridad; d
in-1 -yl)- 6 oxaoct- | -yl]- N (2- hydroxyet hyl ) am no }

- 1- (4-{nef8 Ycafbahoyl-l TediPieny Bhd¥By 8 din-1-y1)-3-oxaoct- l-yl]
i4;] { |’\W§ &%roxaﬁ%frl]ﬁzﬁmﬁ@ﬁ aﬁm%m@kwyi ?Hﬁé?wl; dr{dld; d

gll' |(02 Q)Cj/d]%) ()§y(§'} T-yc %r@o?ﬂ 1 dqghen?Fmel%l%?tiDy}froilgln I ¥i) rge&pa%o% 1-yl]-
[(&%%Ur?@jlmithé@?%Mﬂ (4rmethgryeidsd-weraaypiReridine o

|n 1l-y Pr%h7 oxanon-| - 1 N- ( 2- hydr oxyet hyl ) am no }

- 1- (4 7r(éa(§bi/1ca@a@0ygr sretiplyeinylpgtlesd Jpimakidind 5y1)-4-oxahep-1-yi]-
4- { NVi(eydl Gpréiimethyharnanvyll-¢4iméthdi yyeidy-piedelysi et idade; d
in-1-yl)hep-1-yl]-N (isopropyl)am no}

- 1- (4A{Ne8L(3 991 o6 loSi- B.1 Wi RO MR RS Frb HHIREE -y1)-4-0xa06t-1-y1]-
4- {NV[(Zyscﬁog)r gma}&g@nmw 4k émgkﬁl}ﬁaxd ﬁﬁ{e@%ﬁp@e&fd da”

4-{N-[9-(3~(S)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)-4-oxanon-1-yl]-
N-(cyclopropylmethyl)amino}-1-(4-methoxypyrid-3-ylmethyl)piperidine;

4-{N-[7-(3-(S)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)-5-oxahept-1-yl]-
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(i sopropyl)am no } -1-(4-hydroxypyrid-3
-yl met hyl ) pi peri di ne; 20

W20 1806 3- (S) - 1- car banoyl - 1, 1- di phenyl met hy| poyseiosd34444

|n 1- yI)hep 1-yl]-N (|sopropyl)am no

R erfh@méﬂﬂﬁr@ mdREREE imethybpiperidine:

| n-1-vyl
(i scﬂpi/ )ﬁp b@n y! b Hdmhgerawtvhegldind -d)-g1orediy -yil-
| ) pilpéayic myylme:t Ylbm{nnok -3-(¢d spethoxypyidntoylinethypiperidine;

-di phenyl net hyl ) pyrrolidin-1-yl)hep-1-yl]-N
(i sap{ e (3-8sy- nearbamdyll Y1 difhenyletst)parylidinildylB5-oxanon-1-yl]-

yI 'W— {obRd &tB{IMnind £ 1-(4-methoxypyrid-3-ylmethyl)piperidine;
J}M%} (g 1- %Z’?nblarr%yl( 1 1- dlyy%)3 enyl};ret hyy)fp])pyrrol 1 d

Vidiphin IISP )n%fﬂ idi a0c
A e i

- di phenyl rrethy ﬁrro I|d|n 1 yI ) hep- Ai’é
(i sobfBAHG4EM hedrbamp- Bl inherBmstiy qh tIHdXxPpxanen-1-yl}-
3- y| Métylelopyquiybreethylianaino } -35(4-methoxypyrid- 3-ylmethyl)p1per1dme
4-{N-[7-(3-(S)-1-carbanoyl -1, 1- di phenyl net hyl )pyrrolid

' n ]4? {/N-)[Q-QP—(S-)' Vbirbﬁlnofdl-ls Pﬂiﬂﬁﬁ&lﬁ@iﬂyﬁbgyﬁrohdm -1-y1)-7-oxanon-1-yl]-
yI rrei(ﬁ% f{b?@%'er It&?lz&hﬁﬁgf» Q{E%_ &Kéﬁ%)f)?h '3§ylénae1r:hgzli)%p§ndme |

LS E fi ey
g P wﬁ@*ﬁ%‘% i Ll

-di phenyl net hyl ) pyrrolldln 1-yl) y
(| s op{ BAH(3 -4 M- hodrbamoyl-1,1- dlphenylmethyl)pyrro {din-1- yl)oct 1-y1]-N-(2-

- 1- {3y déoxgtihyhahinod+le@embibeyynyyidi dyldepiyhpideyidins; peri di n
45 4- {N-

(zﬁwftb (j-(S)aIJembylll e cﬁb}ﬁhﬂm&mfpwmmrlr Ayl nyl]=N-(2-
h’f}@rdf yg h}'g% ug y@l()jdylmethy% 1%e§1|din; I peridin

N 1- afé’aﬁnsahb Tdu%lefyl P o eRy-L-vil-
. n- 1N£{(¥‘}IB§ @%X anyno - 12( wﬁggﬁ XF ﬁ}f‘ ]} % ine;

PCT/ US2003/ 034444

(i sopf{E$H(}4M- hoprbampgl- bi fidphenylmethy Ipyre bkt lhphkypysapet=1-yl]-
3- y| Ng2-hylimopighylaiiine} -1-(4-mgtheypyid-3¢:Enethyl)pipariiarpy | -

1, 1 -diphenylnethyl)pyrrolidin- 1 -yl)hep- | -yl] -N

(' SOAP-[{NI[W(EQS) Ragbamoyl-1,1- dl%henylmethy p olidin-1-yl)-3-oxanon-1-yl]}-

yI net(ﬁw??&*%g?ﬁwlhbpgqg% H&S’%‘r? methyl)piperidine;
o %?{&’C@{(?ﬁgbzif' g ( egﬁﬁ%?gﬁgﬁfw 1-y1)-4-oxahep-1-y1]-
IPB

S1- (B ahaflr@w;le Srmgthy lpﬁﬂdlpm

[7-(3

- ( S) 4-{NV([B-(E SR Y cabatrapbllydighenyletindpytrotidinyl-yipyroxgoct-1-yl]-
l'i di N=(2-hytigoRegthiilyamdi@o}-1-(4-methoxypyrid-3-ylmethyl)piperidine;
yl']-N (i sopropyl)am no}-1-(4- et hoxypyrid-3-ylmethyl)p

i per Hadio§B1,1- d1pheny1methy1)pyrrohdm 1- i‘% -4-oxanon-1-yl]-

(S>§ ”@Lﬁ%&h&?ﬁ%@&h&y}wﬁa QLARCHY ) PRERY I PY T T

4-{N-[7-(3-(S)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)-5-oxahept-1-yl]-
N-(2-hydroxyethyl)amino }-1-(4-methoxypyrid-3-ylmethyl)piperidine;

4-{N-[8-(3~(S)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)-5-oxaoct-1-yl]-
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yl ) hep-1-yl]-N-(isopropyl)am no}-1-(4-hydroxypyrid-3-y
| met hyl ) pi peridine; 15

W20/ 1806 3- (S) - 1- (N, N- di et hyl car banoyl ) - 1, 1- dpphaisydonm®34444

thyl)pyrrolldln I -yl) hep

yl LSO - hydr @x i 4-3- ylL.net hyl
o PR R LR e AR e
ylcarbonyl) phen | met hyl ) pyrrolidin-1-yl)h

yl [?T(éz@rln 1\; iphenylmFdnORYRoldia-13¥1) Srﬁéftaﬁ% 1-y1]-
) p| Zﬁy@@xyetmd ammo} 1- (4-methoxypyr1d— -ylmethyl)piperidine;
4-{N-[7-(3-(S)-1-(norpholin-4-ylcarbonyl)-1, 1-di phenyl
met hgek Vi $4(8-g5)- thicArbidmoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)-6-oxaoct-1-yl]-
Iy|rr)e{W&Z—hgélﬂglgﬁ&ldfl?]agﬂﬁb}r}@é(h)xﬁéﬂl&@byﬁd-éﬁﬂéﬂﬁ&%ﬁp@ﬁalhg 3-y

4 {“Jr §§ é‘p@ I-c S al"PY'diﬁhei’iyl%Wh”ﬁ&ﬂyll YR 8BhbE 1-y1)-
(. s ?w PX m‘tﬁﬂ aminp 1& B ns b arstdinget ny

eri di ne;
N LD S Ry Cavbpemvy . LalpheyteSid pyepbgin Ty opagnr 151
- 1- yM; Xhhpdﬂoxye;thj'l)dmmo} -1-(4-methoxypyrid-3-ylmethyl)piperidine;
(isopropyl)an1no} 1- (4- met hoxypyri d- 3-yl net hyl ) pi perid
I ne; 4-a8q739-(S)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)hep-1-yl]-N-
4 o:'d d
{ wﬁg C&g ggﬁzm; oo s“o%%% a@ggﬂﬁﬁw}ﬂ%ﬁwnﬁpyr Tl
d-3 t r ne
phar&é& HEELES &g@g EE#” PR 'é{ff%\%l& 15fhhep-1-51]--
ster \"‘mft}? rlelgthydgexypyrid; 'ﬂgﬁﬁ’@f RPCHEWST ding to
Caim1, wherein the conpound is 4- 5
( S) -4e{ BT KAy | carbameylbhérdjphesylmygtly moll igt InyDhep-1-y1]-N-

- y| ) (mseptopy)gininolt- I-{(4sethoxypytid-drylmethylpiperidine;
(4- met hoxypyri d-3-yl nmet hyl ) pi peridine; or a

pharjmggylsqs)- h)éal%ﬁﬁl%ﬂ-ﬁllﬂd@plﬁzﬁ YTyl oty BaiR-1-VINeperil)-N-

SRR i e o e

I T

ther eof . -123 WD 2004/ 041806 PCT/US2003/034444 33. A

conpiNd 743 €8)- ticatpamoylcl Aidipheny wieddipyrro hdincloyhimprityil V-

4- { Nifoprop3aBino} 1-E@ambthiory-L2-trifluproimethoxypyrid-3-ylmethyl)piperidine;
- di phenyl et hyl ) pyrrolidin-1-yl)hept-1-yl]-N(isopropy

1) amg.- 0N- }7 3 S) 1- carbamoyl-l 1- dlphenylmethyl) yrrohdm 1-yDhep-1-yl]-N-

4- .
éhal@%@fo%?l ca %%I%It g‘%ﬁﬂa@tﬁg{et S vlzﬁ)jéyt eet}rl}g%})fl P eridine;
{ﬁ [9 9‘28‘)“? amoy {nIl & phenylme%yl)%yrr?nﬁ&m-(l—ﬁ%hep- 1-yl1]-N-

(1sopropyl)ammo} -1-(2-methoxy-4-trifluoromethoxypyrid-3-ylmethyl)piperidine;

4-{ N-[7-(3~(S)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)hep-1-yl]-N-
(isopropyl)amino}-1-(4-difluoromethoxy-2-methoxypyrid-3-ylmethyl)piperidine;

4-{ N-[7-(3~(S)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-~yl)hep-1-yl]-N-
(isopropyl)amino}-1-{2,4-di(trifluoromethoxy)pyrid-3-ylmethyl } piperidine;

4-{N-[7-(3-(S)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)hep-1-yl]-N-
(isopropyl)amino }~1-{2 4-di(difluoromethoxy)pyrid-3-ylmethyl } piperidine;

4-{ N-[7-(3-(S)-1-carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)hep-1-yl]-N-
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35

10 IN-(CH2)a- (Qb-(CH)c OH (Rb) / (Rc)g n IV 15
wherein W Rb, Re, R a, b, e in, n, p and q are as

wdebigria8obn Claim1l, or a salt or stereoi SOMEPCDMUS2003/034444

pr ot ect ed derivative thereof; 35. A conpound of

E%; %Lf%w%eogq@é%@ﬂ{% q Yiigabiy W@%lfneﬁty}h’&eeﬁdme;
are as defined in Ca
ond Ed7-GepEkeushpan ;gg P ORETSNding -hep-T-vT1-N-
cro(isommmrmoo\ﬂe@?eethvxw%d logoragthexypytd-3agmethRl)piperidine;
groups are joined to formC2-6 30 al kyl ene; - COOH,
and 4-{ NQAEEHIR)-1-cABAm¥D- L 0d#phedyll BethyDp/rbIRBAA 31z A4 4 ]- N-
Chigsoptepyhhai® } 1 -(24-dietiRa ﬁm-:wyﬁhm 12% rél&l?é t or

stere0| sonmer or prot ect ed erlvatlvet eof 36. A

1N”E%P ‘t7 9%- 1{%{ a{:{gﬁ% Leagd ?ﬁx ?ﬁ%&h éét‘rohﬁl/\n 1-yl)hep-1-
whery nogs1- %1 m nlfnlﬁrl)é’ | ned
in
4- {N— [7-(3 -(S)-1-(NV,N-dimethylcarbamoyl)-1,1-diphenylmethyl)pyrrolidin-1-
yDhep-1-yl]-N-(isopropyl)amino } -1-(4-hydroxypyrid-3-ylmethyl)piperidine;

4-{N-[7-(3-(S)-1-(NV,N-diethylcarbamoyl)-1,1-diphenylmethyl)pyrrolidin-1-ylhep-
1-yl]-N-(isopropyl)amino}-1-(4-hydroxypyrid-3-ylmethyl)piperidine;

4-{ N-[7-(3-(S)-1-(piperidin-1-ylcarbonyl)-1,1-diphenylmethyl)pyrrolidin-1-yl)hep-
1-yl]-N-(isopropyl)amino}-1-(4-hydroxypyrid-3-ylmethyl)piperidine;

4-{ N-[7-(3-(S)-1-(morpholin-4-ylcarbony!)-1,1-diphenylmethyl)pyrrolidin-1-
yDhep-1-yl]-N-(isopropyl)amino } - 1-(4-hydroxypyrid-3-ylmethyl)piperidine; and

4-{N-[7-(3-(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)hep-1-y1]-N-
(isopropyl)amino }-1-[4-(2-fluoroethoxy)pyrid-3-ylmethyl]piperidine;

4-{N-[7-(3-(R)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)hep-1-y1]-N-
(isopropyl)amino }-1-(4-methoxypyrid-3-ylmethyl)piperidine; and

4-{N-[7-(3-(R)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yDhep-1-y1]-N-
(isopropyl)amino }-1-(4-ethoxypyrid-3-ylmethyl)piperidine;

or a pharmaceutically-acceptable salt or solvate or stereoisomer thereof.

31. A compound according to Claim 1, wherein the compound is 4-{N-[7-(3-

(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)hept-1-y1]-N-(isopropyl)amino}-1-
(4-methoxypyrid-3-ylmethyl)piperidine; or a pharmaceutically-acceptable salt or solvate
thereof.

32. A compound according to Claim 1, wherein the compound is 4-{N-[7-(3-
(S)-1-Carbamoyl-1,1-diphenylmethyl)pyrrolidin-1-yl)hept-1-y1]-N-(isopropyl)amino }-1-
(4-ethoxypyrid-3-ylmethyl)piperidine; or a pharmaceutically-acceptable salt or solvate
thereof.
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dis an integer from2 to 5; e is an integer from1l to

4, provided that d + b + e + 3 equals 7, 8 or 9; 15
wono@/gedos or stereoi sonmer or protected deri vaPCYaIS2003/034444

t hereof. 37. A conpound of formula VII: O 20 (Ra)m

(o i )  onbobbdSeablibrly 0im bR b oSl i 4- 017

($)+1-Carbiinotil-1,P-digheaflchethyBipGrraledid gt yms%@t-nrylﬁvqisapr%pymmmo} 1-

a salt or stereoisoner or protected derivati
(Arﬁepl@mxypsud 3Mmeﬂml)2®©ndmnmma¢m@ﬂma&s¢mme s@Bor
S@Vé:[eﬁ%ov?d of formula VIIl: R2Z"'" i Jr wx HN NCH?2

== Z R3-Owherein R, R3, Rd, r, W X Y

5 and Z are as defined in Cdaim1l1; or a salt or
stereoi somer or protected derivative thereof. 10 39. A
phar ¥hc eufli coaipovadrpbormiladVeonpri si ng a
pharmaceutical |l y-acceptable carrier and a
therapeutically effective anobunt of a conpound of any
one of C ains 3%) 15 40. A nethod for treating a
mammal - hay Ra?rh ' oN@RE),on al | evi at ed by
treatnent w carinic receptor antagonist, the

10 t herapeutical ly effective anmun@mqpaa—chnﬂnggthLatN4
conposition b
[
(Rb), (R,
v
15 wherein R%, R%, R, R®, a, b, ¢, m, n, p and q are as defined in Claim 1, or a salt or

stereoisomer or protected derivative thereof;,

35. A compound of formula V:

0]
2 . Q N(Re),
Q N—(CH,),— (0),—(CH,)\e—G
(Ro),

A%

(R);

25

wherein R%, R®, R, R%, a, b, ¢, m, n, p and q are as defined in Claim 1, and G is

selected from the group consisting of:

-CHO;

-CH(OR™), where R™ is C, 4 alkyl, or both R™ groups are joined to form C,
30 alkylene;

-COOH; and

-CH=CH,;
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conprising a pharmaceuticall y-acceptable carrier and a

conpound of any one of Clainms 1 to 33. 20 41. The
wortdhpdisaecordi ng to C aim 40, wherein the nmedPCalus2003/034444

condition is overactive bladder. 42. A nmethod of

ant agpiy zj ripic receptor in a biological
syst e%ﬁért’%?%g#%?%abﬁ%eg%hod conprising contacting

a bi ot Hgiltcarlstesaoidonivr OF pFAsaM ez ERVd heREfa muscarinic
receptor with a nuscarinic receptor-antagonizing
anmount of a conpound of any one of Clains 1 to 33.

43. met ho f t in eractive bladder in a
pat i g?it, ’f“hcgm%é’%%%aft"%%@%ri sing adm nistering to

the patient a therapeutically effective anount of a
phar maceuti c

h i
by one. P

acqept Nigk 2carri er and a conpound of
8. 1/ 20, 25, 30, 31, 32 or 33. -126
034444 44. A process for
preparing a compeynd K Ha) —(RaMm N2
(RA)r wx 5 LA 2 (é@)b, F@Rc?a ch%_e_oﬁZ
wherein R, RO Ry, Ra Rbo, R, Rd, in, n, p, q, r, W
X, Y and Z &) as defiR® in one 10 of Aaims 1 to
33; or a pharmaceutically-acceptable salt or solvate
or stereoisoner thereof; theyprocess conprising
reacting a conpound of formula Va: 0 15 (Ra)m N(Re) 2
0 - 1whereidtRCRE)RS,RY, B) wi, 7 £hiA] g ak¢ {sRlefined RoQlginva; 20 or
a sal.t or. stereoi soner or protected derivative
ther‘ébsfa;n%eg‘i‘ff%m&gﬁ‘ggbnd of

e is an integer from 1 to 4, provided that d+ b + e + 3 equals 7, 8 or 9;

or a salt or stereoisomer or protected derivative thereof.

37. A compound of formula VII:

0]
()7 O N(R?): re (RO,
O N—(CH2>a—<0)b——<CH2>c—I\IJ~<bNH
(Ro), |

VI

(R%);

wherein R%, R% R®, R%, R%, R®, a, b, ¢, m, n, p, q and r are as defined in Claim 1; or

a salt or stereoisomer or protected derivative thereof.
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formula VIIl: R2 (RdA)r wx 25 HNNCH Y 2 z VI

R3--O or a salt or protected derivative thereof; and a
woeduoumge agent to provide a 30 conpound of forPauiua2d03/034444

or a pharmaceutically-acceptable salt or solvate or

T TRpodsrp3m SR ocoos of oraim 4s,

wherein the process further conprises the step of
formng a pharnaceutlcally acceptable salt of the

conmpound of fornulg |.(R%6. The product prepared by
the process of Calns or 45. ¥y4%x A conpound
according to anyyy f al mg,_l~t,0 83 f use in therapy.

48. Use of a conpounad\according o _any of Cgyys 1 to
33 for the manufacture of a nedi/Cafent. 10 49. The
use according to Caim48, wRer€ln the nedi canent is
for the treatnment of a nedical condition alleviated
by a nuscarinic receptor antagonist. 50. The use

accogkt-ae RPORTRAI A S yhareld o B&idadh @?{Hﬁnlt ok 3 sh1Pbr

the 15 treatnent of Overactive bl adder. -
stereoisomer or protected derivative thereof.

39. A pharmaceutical composition comprising a pharmaceutically-acceptable
carrier and a therapeutically effective amount of a compound of any one of Claims 1 to
33.

40. A method for treating a mammal having a medical condition alleviated by
treatment with a muscarinic receptor antagonist, the method gomprising administering to -
the mammal a therapeutically effective amount of a pharmaceutical composition
comprising a pharmaceutically-acceptable carrier and a compound of any one of Claims 1
to 33.

41.  The method according to Claim 40, wherein the medical condition is

overactive bladder.

42. A method of antagonizing a muscarinic receptor in a biological system or
sample, the method comprising contacting a biological system or sample comprising a
muscarinic receptor with a muscarinic receptor-antagonizing amount of a compound of

any one of Claims 1 to 33.

43. A method of treating overactive bladder in a patient, the method
comprising administering to the patient a therapeutically effective amount of a
pharmaceutical composition comprising a pharmaceutically-acceptable carrier and a

compound of any one of Claims 1, 20, 25, 30, 31, 32 or 33.
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44. A process for preparing a compound of formula I:

0
(R%)m N(Re),
i N— Rt —
1

, (R

WX,
N—CH~ Y
—z
R+—0O

|
N

(R), (R%)q

wherein R, R, R, R%, R®, R%, R, m, n, p, q, ¥, W, X, Y and Z are as defined in one

of Claims 1 to 33; or a pharmaceutically-acceptable salt or solvate or stereoisomer

thereof;,

the process comprising reacting a compound of formula Va:

H

or a salt or stereoisomer or protected derivative thereof, with a compound of

formula VIII:

(RY),
R2 wx,
HN N—CHy=/ Y
— VI
R—0O

or a salt or protected derivative thereof; and a reducing agent to provide a

compound of formula I, or a pharmaceutically-acceptable salt or solvate or stereoisomer

thereof.
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45.  The process of Claim 44, wherein the process further comprises the step of

forming a pharmaceutically-acceptable salt of the compound of formula I.

46.  The product prepared by the process of Claims 44 or 45.

5
47. A compound according to any of Claims 1 to 33 for use in therapy.
48.  Use of a compound according to any of Claims 1 to 33 for the manufacture
of a medicament.
10

49.  The use according to Claim 48, wherein the medicament is for the

treatment of a medical condition alleviated by a muscarinic receptor antagonist.

50.  The use according to Claim 48, wherein the medicament is for the

15 treatment of overactive bladder.
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