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(54) Title: UREA COMPOUNDS HAVING MUSCARINIC RECEPTOR ANTAGONIST ACTIVITY

(57) Abstraet: The invention relates to urea compounds that are muscarinic receptor antagonists and agonists, pharmaceutical com-
positions comprising such compounds, and methods of preparing these compounds.




(57) Abstract: The. invention relates to urea conmpounds that are nuscarinic
receptor ‘antagoni sts and agoni sts, pharmaceutical com posit o8¢ é8¥pri sing
such conmpounds, and net hods of preparing these conpounds. 4 June 2004 W
01/ 42213 { PCT/ USQQO 33155 UREA COVPOUNDS HAVI NG MUSCARI NI C RECEPTOR
ANTAGONI ST ACTI VITY 5 CROSS- REFERENCE TO RELATED APPLI CATI ONS: Thi s

appl i cati-oN® &/42Bont i nuation-in-part of U S. Patent ApplRGAS®PISerial 10
No. 09/456,170, filed Decenmber 7, 1999. BACKGROUND OF THE | NVENTI ON A
receptor is a biological structure with one or nore binding donai ns that
reversi bly conplexes with one or nore |igands, where that conpl exation has
15 bi ol ogi cal consequences. Receptors can exist entirely outside the cell
(extracel | ul ar YERepBPIPS ¥HVERT HUSHEIRE] REFRFTER INEAGWLET PFEYERL i ng
sections of the receptor to the extracellular mlieu and cytosol), or
entirely ﬁ/ithi n the cell (intracellular receptors). They may al so function
i ndependently of a cell (e.g., clot formation). Receptors within the cell
menbrane all ow a ceII to comunicate with 20 the space outside of its
boundaries (i_e_, nalln as well as to function in the transport of
nol ecul es and i ons ? a‘ﬁal)‘%ﬁEN&'iE TAQRELATEDAPPBYGATIONS: i di ng part ner

for a specific receptor or famly of receptors. A ligand may be the

endogenous | 1 gandrOfppilifio RAARNGHuzAb Al-paH JAYSY Bl I¥iOR0R st Nt 1 ©

ligand for the recept r such as a rug, drug can

phar macoll§giNel09(456]170, Tel Begomberf a9y of seven transnenbrane proteins
(7-TMs), also called Goprotein coupled receptors (GPCRs), represents one
of the nost significant classes of nenbrane bound receptors that

comuni cat e changes that BACKGROUNDASF CHE MVESIIION boundaries to its
interior, triggering a cellular response when appr opr| ate 30 The
6- prot ei ns, when AaEEFFR}%t“t‘éﬂb“’éﬁgfcé{:’i‘m&‘“&ﬁ Yith pagefanese bEsdoremntEnt f ect or

systems Dot avegsi yicomBleXesaiith SRR MoYES gemé@ where th&@oﬁbﬁ?ﬁﬁ;‘n% protein kinase
cascades, transcription, transm gration of adhesion proteins, and the
like). 4 "15urkiolpgigal consequences. Receptors can exist entirely outside the cell
(extracellular receptors), within the cell membrane (but presenting sections of the
receptor to the extracellular milieu and cytosol), or entirely within the cell
(intracellular receptors). They may also function independently of 2 cell (e.g., clot
formation). Receptors véithin the cell membrane allow a cell to communicate with
20 the space outside of its boundaries (i.e., signaling) as well as to function in the
transport of molecules and ions into and out of the cell.
A ligand is a bigding partner for a specific receptor or family of receptors.
A ligand may be the endogenous ligand for the receptor or alternatively may be a
synthetic ligand for the receptor such as a drug, a drug candidate or a
25 pharmacological tool.
The super family of seven transmembrane proteins (7-TMs), also called . __.
G-protein coupled receptors (GPCRs), represents one of the most significant classes
of membrane bound receptors that communicate changes that occur outside of the
-cell’s boundaries to its interior, triggering a cellular responsé when appropriate.
30 .The G-proteins, when activated, affect a wide range of downstream effector systems
both positively and negatively (e.g., ion channels, protein kinase cascades,

transcription, transmigration of adhesion proteins, and the like).



WO 01/ 42213 PCT/ USOQQO 33155 Muscarinic receptors are nenbers of the

G protein coupled receptors that are conposed of a family ofJune@0Pécept or
sub-types (ML, M2, M3, MM and M) and are activated by the
neurotransmtter acetylcholine. These receptors are widely distributed on

mul tiple ongg@psand tissues and are critical to the maint e of 5
central anc}ggeri pheral cholinergic neurotransm ssion. Theg{a@gg%’ﬁ’g 55

distribution of these receptor subtypes in the brain and other organs has
been docunented (Bonner, T. |I. et al_, Science (Washington D.C.)

1987, 237,527-532; oyal,.R K., J. Med, 1989, 327, 1022; Hulme, E.C, et
al ., Annu. Rev. harmacolLToxicoL 1990, 30, 633; and Eglen, R M_ and Hegde,
S. S., Drug News Mascapsic tecefifl are hm&Bdrs of62 G4&8)kin dlipkoiecepdrthR, t he

snoot h nuscl e i S CO%QEOP% I_]arg I% of M l(;md r e%ors, cardi ac nuscl e
i s conposed f&FYEPTOP MWL ﬁf’ FECPLA O LA r'yg s 2ad Ms) agdge| v
conposed of dBadtRaRALY iR nelioubmmilaeBePEhdlll THER tRplord BEwiRLRLAri Ni C
receptors are involved in diseases such as chronic obstructive pul nonary

di sease, astHHEPUFS P7 EaBipl avisiend Yrsesid are aBsicaktp e paintsoant phence,
rhinitis, sSPRaMAGhE pSAttelal SholifBERHebrot¥milildic. 'ﬂﬁqe%{gllﬁll"ﬁis{%‘m?r' g sease,

seni |l e denentia, glaucoma, schiZophrenia, gastroesophogeal reflux disease,
cardi ac ar r Hpessr¢cgptonsubtipgpiarthe briainaanid othes gugamsdrme bednFiosimaentedBonhéety est .

Drugs, 1997,+ {6 ) g.-: 14171 t.el cal ., g uture, 1997,
22(2). 135- 15}‘;&&?’613&'2}‘%‘39 i".’%h" ‘%ﬁ'{:&ﬁgﬁ?’éﬁ? hé%%ésaﬂﬁ'm}?ég ?dgsd 21(11),
1105- 1108; al%89 32411022 H Ines, B, et al., 20k RS hdreHadbETox90 1991236, 7033, 733- 737) .
A number of cgr% lljlngs havi ng nmuscari ni ¢ receptor ant agoni stic activities

t

are bei ng us® it andHeede - Se dug Newd Perspachd®87, I9@ARWEN i s bei ng
used for 1ot Neor bk RANERAL siout S ¥ BBl REQN bIRINGR AN thogiGyc! omi ne s
bei ng used forr_tﬁ? tr_e%t ment of | rcri ?atc)iie %@Wéynd@é?%&tﬁ%wever, t hese
drugs have |92pdiacanusgle;is pepposed Reelyimd M greerptors asd sdivedyfghotls aslpelas dry
mout h, bl urrgd visgi driasis. There is currently a need for novel
muscari ni c recg}é%cgro(?gdrﬁr% [r??%/ts. 2 4 June 2004 WO 01/42213 PCT/ US00/ 33155
SUMVARY COF THE | AMiakibe<pdstablished that the muscarinic receptors are involved in diseases

such as chronic obstructive pulmonary disease, asthma, irritable bowel syndrome,

15 urnnary incontinence, rhinitis, spasmodic colitis, chronic cystitis, and alzheimer,s
disease, senile dementia, glaucoma, schizophrenia, gastroesophogeal reflux disease,
cardiac arrhythmia, and hyper salvation syndromes (Fisher, A., Invest. Drugs, 1997,
6(10), 1395-1411; Martel, A. M., et al., Drugs Future, 1997, 22(2), 135-137; Graul,
A. and Castaner, J., Dnygs Future, 1996, 21(11), 1105-1108; and Graul, A., et al.,

20 Drugs Future, 1997, 22(7), 733-737).

A number of compounds having muscarinic receptor antagonistic activities
are being used to treat these diseases. For example, oxybutynin is being used for
the treatment of urinary urge incontinence and dicyclomine is being used for the
treatment of irmitable bowel syndrome. However, these drugs have limited utility as |

25 they produce side effects such as dry mouth, blurred vision, and mydﬁasis.

There is currently a need for novel muscarinic recepter antagonists.



The invention is directed to urea derivatives that are nuscarinic receptor
ant agoni sts and agoni sts and that are useful in the treatnen#Jane 2004
prevention of diseases nediated by nuscarinic receptors (e.g. chronic
obstructive pul nonary 5 disease, chronic bronchitis, irritable bowel
syndrone, urinary incontinence, and the |ike). Accordingly, the invention
provi des aW&dhH#dldd of the invention which is a conpoundaafusBasasd a (1) :
10 Lf-X-L2 wherein: L, is a group of formula (a): 15 R' .N. -13 (a)
wherein: 20 Ais an aryl or a heteroaryl ring; B" is -NR - wherein R is
hydr ogen, al kyl, aryl, heteroaryl, or substituted alkyl;. R 1is hydrogen or
alkyl; R2is Het, or is selected froma group consisting of forrmula (i),
(ii), and (iii): R6 )nl f7 B WO 01/ 42213

PCTI USO0/ 33155 wher ei n: --SﬁhMlAgaélﬁﬁ‘orgft{lﬁonal d'(%u 'e bond; n, is an

i nteger of from hegnntiomi2 dirgriealio ureaalgavatoks thaome muba@ridic receptor

antagonists and agonists and that are useful in the treatment and prevention of
diseases mediated by muscarinic receptors (e.g. chronic obstructive pulmonary
5 disease, chronic bronchitis, irritable bowel syndrome, urinary incontinence, and the
like).
Accordingly, the inveation provides a compound of the invention which is a

compound of Formula (I):
i0 L,-X-L,

wherein:

L, is a group of formula (a):

15 1
A E Bll
K™Y
pz- K ©
| (a)
wherein: .
20 A is an aryl or a heteroaryl ring;

B" is -NR* wherein R" is hydrogen, alkyl, aryl, heteroaryl, or substitated
alkyl;
R' is hydrogen or alkyl;

R*is Het, or is selected from a group consisting of formula (i), (ii), and (jii):

R6
)n1 —@7 1:2 —@—R?

R3 R8s
(i) (i) (iiiy
25 '



5Vis -CH, -0-, -S(On3- (V\/nere n3 is an integer of fromO to 2),

_NR4- (wherein R4 is hydrogen, alkyl, substituted al kyl, aryI4JU6P2004
heteroaryl); "Het" is a heteroaryl ring whi ch optionally attaches (a) to a
|l i nker;- R3 is hydrogen, alkyl, am no, substituted am no, -OR (where Ra is
hydrogen, av&wis22@r acyl), or a covalent bond attaching (gort&epsissnker; 10
R5 i s hydrogen, alkyl, am no, substituted amno, -OR (where R6 1s hydrogen
or alkyl), aryl, aral kyl, heteroaral kyl, or a coval ent bond attaching (a)
to alinker; R6, R, and R8 are, independently of each ot her, hydrogen,
hal o, hydroxy, al koxy, hal oal koxy, carboxy, al koxycarbonyl, al kyl
optionally substituted with one, tw or three substituents selected from
hal o, hydr oxyherax boxy, al koxycarbonyl, 15 al kylthi o, al kyl sul fonyl, ami no,
substituted am no, or a co vaigoutm on attachl ng (a) to a. linker; Kis a

bond or an al kyl ene §FBIRY® a Bond -C(O-, -S(OS (where n4 is an

i nteger of from Ontman?ihtegafofmm Bid4/l ene group opt| onal ly substituted with
a hydroxyl group; and 20 B |% het er ocycl oami'no or heteroaryl am no, which
optionally attachtds gptegsr offrom hidet " provi ded that at | east one of the RS,

R6, R7, R "Het "vm@rﬁr@y@@ﬁm (vJFl@rter is amﬁ@g&%mbﬁm B89) PrONRS. att aches
(a) to a linker; X is a |linker; -2°Is a group selectéd froma group

consi sting ofwhergiy Raldeéwaereﬁlkwbﬁtrhgwateel@;kyl 4ryA, oF bipteroa0®4 WO 01/ 42213
PCTI USOOF 33155 (b‘) ég;%ra%'cfgr a&ln‘n? w%tcé%%ﬁ%ﬁ!l&? ec?}%sl {/\'ﬁ%fﬁ%e N*+( R33R34R35)

or -OR' where Rat, each ot her,
hydr ogen, al kyl B’rlsaydxbgaplalkﬂndmﬁe,?summta%nmepmsmherawmval ent bond

attaching ( b)lyc}rogen ali(yrl' or al:yl) or a covalent bond attaching (a) to a linker;
10 R’ is hydrogen, alkyl, amino, substituted amino, -OR® (where R is hydrogen
or alkyl), aryl, aralkyl, heteroaralkyl, or a covalent bond attaching (a) to a linker:
R% R’, and R® are, independently of each other, hydrogen, ﬁalo, hydroxy,
alkoxy, haloalkoxy, carboxy, alkoxycarbonyl, alkyl optionally substituted with one,
two or three substituents selected from halo, hydroxy, carboxy, alkoxycarbonyl,
i5 alkylthio, alkylsulfonyl, amino, substituted amino, or a covalent bond attaching (a)
to a_ linker;
K is a bond or an alkylene group;
K" is a bond, -C{O}-, -S(0),,- (where n, is an integer of from 0 to 2), or an
alkylene group optionajly substituted with a hydroxyl group; and
20 B is heterocycloamino or heteroarylamino, which optionally attaches (a) to a
linker;
provided that at least one of the R*, R, R7, R?, “Het”, heterocycloamino or
heteroarylamino groups attaches (a) to a linker;
X is a linker;
25 L, is a group selected from a group consisting of:
) a group of formula (b): -



R27 is hydrogen, halo, nitro, cyano, hydroxy, alkoxy, carboxy,

al koxycarbonyl, acyl, thio, alkylthio, alkylsulfonyl, alkylst&Kpnegp4

sul fonam do, al kyl sul fonam do, carbanoyl, thiocarbanoyl, nono or

di al kyl car banoyl , am no, 10 nmono- or dial kyl am no, aryl, aryloxy, arylthio,
heteroaryl, heteraryl oxy, heteroarylthio, heterocyclyl, heterocyclyl oxy,
aral kyl , NSP&FEAI3  kyl, "or alkyl optionally substitutedPGURMHES two or
three substituents selected fromhalo, hydroxy, carboxy, al koxycarbonyl,
al kyl thi o, al kylsulfonyl, am no, or substituted amno; t 15 Res is

hydr ogen, hal o, nitro, cyano, hydroxy, al koxy, carboxy, al koxycarbonyl,
acyl, thio, alkylthio, alkylsulfonyl, alkylsulfinyl, sulfonam do,

al kyl sul f onam do, carbanoyl, thiocarﬁﬂneyl, nono or di al kyl car banoyl ,

ami no, nono- or dial kyl ami no, or@%lryl optionally substituted with one,
two, or three substituents sel ectgd -ﬂ%L , hydroxy, carboxy,

al koxycar bonyl, al kylthio, 20 alk I-,, @am no, or substituted am no;
R29 and R3 are, independently dfeach,pliher,” hydrogeti, alkyl, hal oal kyl,
hal o, nitro, cyan, hydroxy, alkoxy, Qlkﬁxycarbonyl, acyl, thio, alkylthio,
am no, nono- or dialkylamno; or 5 4 June 2004 WD 01/ 42213 PCTI USOCQ/ 33155
one of R21, R2$, R29, or R3 together with the adjacent group fornms a

met hyl ecedi oxy or ethyl enedi oxy groupip(ii) a group of formula (c): (c)
wherein: .5 n" is an integer of fron1f to 7; nl2 is 0 to 7, Fis -NR4O-,
-0-, -S-, oMherR41- (wherein R40 and R41 are, independently of each

ot her, hydrogen,rgh§%k %%r substituted alkyl); F is a covalent bond, -OR43,
-NR42R4A3, or -N+R4A3R44 "wherein R42 is 10 hydrogen or alkyl, R44 and R41
are al kyl, and RBEBis-NRHRH-DGRYR* R Rk ORIt where ®V'aRENsnd R* are,

5 independently of each other, hydrogen, alkyl, or aralkyl; and R¥ and R* represent a

covalent bond attaching (b) to a linker;

R? is hydrogen, halo, nitro, cyano, hydroxy, alkoxy, carboxy,
alkoxycarbonyl, acyl, thio, alkylthio, alkylsulfonyl, alkylsulfinyl, sulfonamido,
alky]ﬁuifonamjdo, carbamoyl, thiccarbamoyl, mono or dialkylcarbamoyl, amino,

10  mono- or dialkylamino, aryl, aryloxy, arylthio, heteroaryl, heteraryloxy,
heteroarylthio, heterocyclyl, heterocyclyloxy, aralkyl, heteroara]kyl, or alkyl
optionally substituted with one, two or three substituents selected from halo,
hydroxy, carboxy, alkoxycarbonyl, alkylthio, alkylsulfonyl, arhino, or substituted
amino; '

15 R? is hydrogen, l.lalo, nitro, cyano, hydroxy, alkoxy, carboxy,
alkoxycarbonyl, acyl, thio, alkylthio, alkylsulfonyl, atkylsulfinyl, sulfonamido,
alkylsulfonamido, carbamoyl, thiocarbamoyl, mono or dialkylcarbamoyl, amino,
mono- or dialkylamino, or alkyl optionaily substituted with one, two, or three
substituents selected from halo, hydroxy, carboxy, alkoxycarbonyl, alkytthio,

20 alkylsulfonyl, amino, of substituted amino;

R? and R® are, independently of each other, hydrogen, alkyl, haloalkyl,
halo, nitro, cyano, hydroxy, alkoxy, alkoxycarbonyl, acyl, thio, alkylthio, amino,

mono- or dialkylamino; or



bond attaching (c) to a linker; R3" is hydrogen, alkyl, halo, nitro, cyano,
hydr oxy, al koxy, carboxy, al koxycarbonyl, acyl, trio, alkyl ¢rupe 2004

al kyl sul fonyl, al kyl sul finyl, sulfonam do, alkyl sul fonam do, carbanoyl,

t hi ocar barnoyl, nono or dial kyl carbanmoyl, am no, 15 nono- or dial kyl am no,
aryl, aryl oxyorsysl thi o, heteroaryl, heteraryl oxy, heterpéfmg(for},
heterocyclyl, heterocyclyloxy, aralkyl, heteroaralkyl, or alk optlonally
substituted with one, two or three substituents sel ected from hal o,

hydr oxy, carboxy, al koxycarbonyl, al kylthio, alkylsulfonyl, am no, or
substituted amno; 20 R' is hydrogen, alkyl, halo, nitro, cyano, hydroxy,
al koxy, al koxycarbonyl , acyl , thio, alkylt h| o, am no, nono- or

di al kyl ami no, ~ ar ybne R, BY yR”atPr)R}?Wg@her vitit the adingeht groep fomas wl oxy,

het er oaryl t hi C er clyl oxy, aralkyl, heteroaral kyl, or
al kyl optiona hyﬂ%cﬁ&%‘%/r%k%(fh § %813%( two or three substituents 6 4 June
2004 WO 01/ 42213 PCTI USPQ' a3tblp ddbremtad):f r om hal o, hydroxy, carboxy,

al koxycar bonyl, al kylthio, alkylsulfonyl, amno, or substituted am no; and
R38 is hydrogen al kyl, hal o, hydroxy, alkoxy, or a coval ent bond attaching-
the ligand to a 1inker providgg that at |east one of R38 and R43 attaches

(c) toab5linker; RI9 is hy(ﬂ' al kyl, hal o, hydroxy, al koxy, or
substituted alkyl; and (iii) a rolp of formJIa (d) or (e): 10 R46 R49
>1 RA8 or R46-4- R48 RA7 R47R§ Efl((éhlﬁh *)ni2F" _
R38
(©
wherein:
5 n, 1s an integer of from 1 t0 7;
n,is0to7;

Fis -NR*-, -O-, -S-, or -CHR"-~ (wherein R* and R"" are, independently of
each other, hydrogen, alkyl, or substituted alkyl);
F” is a covalent bond, ~-OR®, -NR®R*, or -N*R*R“R* wherein R" is
10 hydrogen or alkyl, R* and R® are alkyl, and R* is hydrogen, alkyl, or a covalent
bond attaching (c) to a linker; |
R* is hydrogen, alkyl, halo, nitro, cyano, hydroxy, alkoxy, carboxy,
alkoxycarbonyl, acyl, thio, alkylthio, alkylsulfonyl, alkylsulfinyl, sulfonamido,
alkylsulfonamido, carbamoyl, thiocarbamoyl, mono or diatkylcarbamoyl, amino,
15 mono- or dialkylamino, aryl, aryloxy, arylthio, heteroaryl, heteraryloxy,
heteroarylthio, heterocyclyl, heterocyclyloxy, aralkyl, heteroaralkyl, or alkyl
optionally substituted with one, two or three substituents selected from halo,
hydroxy, carboxy, alkpxycarbonyl, alkylthio, alkylsulfonyl, amino, or substitutec-i"‘mni
amino; |
20 R” is hydrogen, alkyl, halo, nitro, cyano, hydroxy, alkoxy, alkoxycarbonyl,
acyl, thio, alkylthio, amino, mono- or dialkylamino, aryl, aryloxy, arylthio,
heteroaryl, heteraryloxy, heteroarylthio, heterocyclyl, heterocyclyloxy, aralkyl,

heteroaralkyl, or alkyl optionally substituted with one, two or three substituents



R46 is al kyl, substituted al kyl, cycloal kyl, substituted cycl oal k or
heterocycle; R7 is alkyl, substituted alkyl, aryl, acyl, hetéﬂHB?éP@4
-COORS where Rya is alkyl; or R46 and R47 together with the nitrogen atom
to which they are attached form heterocycle, which heterocycle, in
addition to optionally bearing the optional 20 substituents defined

her ei nbel oWOrfd#2H3het er ocycl e, can al so optionally be sUEISOYsasH Wit h one
or nore (e.g. 1, 2, 3, or 4) alkyl, substituted al kyl, al kenyl,

substituted al kenyl, al kynyl, or substituted alkynyl. R48 is a coval ent
bond that attaches the (d) or the (e) to a linker; and Rog is alkyl; 25 or
a pharmaceutically acceptable salt; or prodrug thereof. Preferably Xis a

group of f or ks o, W5adly, fiofy WRoMIEASN dighdl TG FORG, 0 O 42213

PCT/ USOQO 33155 mis an |n ege arate
occurrence ianipel@ststtfedamibdiengr oup consisting of -0-, -S-, -NR-,

-C(O-, -C(OO0, - C(S)NR- or a coval ent bond
where Ris as def| neg&%rgﬁwl%ﬁéa'gthy&é;ﬁ ”é‘ﬁ’ﬁér%{taé“’&%‘é‘ﬁrbf’%é‘é‘ch@gsel ected
from the grabpligmdss stinkg pafvidedltkay kEBRT o TR IndtFEU Bkt (BB a

cycl oal kyl eri 2 substituted cyl coal kyl ene, al kenyl ene, substl tut ed
al kenyl en@, MRS nyl ene, substituted al kynyl ene, cycl oal kenyl ene,

substituted cycl qat}ge;,w,{)gg},\e(alk?{r Mgggﬁdm gaggog r&'s@&%mt&ealfy] cyicl ene, or a

coval ent bond; 10 Y at separat € occurrence “are sel ected from

the group consisting (8 -@group@f Omyla(@f@):-, -C(O O, -NR°, -S(On-,

-C(ONR -, -NR C(O-, -NR CONR-, -NR CSNR-, -C(=NR)-NR -,

-NR -C(=NR )-, -OC(O-NR -, sNR - C(O-0O, -N:C(R")-NR‘-,

-NR-C(R'>=N,-P(O>(OR)-of‘\-OP(c»(ORg
. /N—n“a or

48
10 NR

R47 H47
(d} (e)

wherein:
R* is alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, or
15 heterocycie;
R* is alkyl, substituted alkyl, aryl, acyl, heterocycle, or -CE)OR50 where R
is alkyl; or
R* and R together with the nitrogen atom to which they are attached form
heterocycle, which hetejocycle, in addition to optionally bearing the optional
20 substituents defined hereinbelow for a heterocycle, can also optionally be
substituted with one or more (e.g. 1, 2, 3, or 4) alkyl, substituted alkyl, alkenyl,
" substituted alkenyl, alkynyl, or substituted alkynyl.
R* is a covalent bond that attaches the (d) or the (e) to a linker; and o
R* is alkyl; '
25 or a pharmaceutically acceptable salt; or prodrug thereof.

™

Preferably X is a group of formula:

-

X*Z-(Y*Z),-Y-Z-X-

wherein



S(OoCR R'-, -S(0)n NR-, -NR-S(O, -, -S S, and a coval ent bo&%i wher e
nis 15 0, 1 or 2, and R R and R' at each separate occur r ehd@ne P4
selected fromthe group consisting of hydrogen, alkyl, substituted al kyl,
cycl oal kyl, substituted cycloal kyl, al kenyl, substituted al kenyl,

cycl oal ken tituted cycl oal kenyl, al kynyl, substituted alkynyl,

aryl, het e?‘%%‘r’@#génd het erocyclic (preferably, at |east oprgnbﬁm'%l,gs Y, Yb
or Zis not a covalent bond) r 20 The invention also provides a conpound
of the invention which is a conpound of formula (I1V): R K N ~B" wherein
R2, K', A, K R, B", B, X and L, have any of the values defined herein;

or a pharmaceutically acceptable salt; or prodrug thereof. A preferred
compound of the #rivaminteger df from @@dound of forrmula (I1Va): 8 4 June 2004 WO

01142215 PCT/ USCL 33155 Lk WIRLED Xl dld (1, HRYe, 806 96 B val ves

defined herein; or a pharnaceutica accepta rug thereof..
5 . The i nvefd, i, NR0-QOdV A O30a -QIOANRE cEHE), c@(S)0QRPEINRI 6n conpri sing a

phar maceuti cal | ccept.able.carrier _and a conpound of the invention or a
phar maceut i c‘éqvlat}r'g%o gﬁ'ﬁ%ﬁ%'ssaéfjf’fl“@ﬁ bgngdr ug thereof. The invention al so

provi des synt het i Z al atRdpeicticfiredisis kasest st tlerodTonling @S synthetic
nmet hods useful for pre_glari ng such internedi ates, and synthetic nethods 10

useful for pHEYERs sepstivirdatlileac.sycledlylensyahetitand oylcetiiviene dlkanglshe, The
invention al %sﬂﬁf&ﬁ'aﬂ&ﬁyi@ne{rﬂnklgflgﬂngfsuﬂsﬁiﬁﬁéd ﬂl%rngieﬁgigcqéal%gleﬁé ed by a

muscarini c receptor ina nma conprising "admnisterin G said mammual a
-t her apeut i ®¥btitpted cyedlealkenglepsranieme dietegpagdensomatogklenéi@r k nyeidnt on or a
pharmaceuticgllyy acceptable salt or prodrug thereof. 15 The invention also
provi des a conpbund of the invention or a

: 10 Y?® and Y" at each separate occurrence are selected from the group consisting

of -0O-, -C(0)-, -OC(0)-, -C(0)0-, -NR-, -8(O)n-, -C(O)NR’-, -NR’ C(O)-, -NR’
C(O)NR’-, -NR’ C(S)NR’-, -C(=NR’)-NR’-, -NR’-C(=NR")-, -OC(0)-NR’-, -NR’-
C(0O)-O-, -N=C(R")-NR’-, -NR’-C(R")=N-,-P(0)(OR’)-O-, -O-P(O)(OR")-, -
S(0),CR’ R™’-, -8(0),-NR’-, -NR’-5(0), -, -S-S-, and a covalent bond; where n is

15 0,1o0r2;andR, R’ and R’” at each separate occurrence are selected from the group
consisting of hydrogen, aikyl, substituted alkyl, cycloalkyl, substituted cycloalkyi,
alkenyl, substituted alkenyl, cycloalkenyl, substituted cyc]oalkényl, alkynyl,
substituted alkynyl, aryl, heteroaryl and heterocyclic (preferably, at least one of X°,
Y*, Y’ orZisnota cov?]cnt bond).

20 The invention also provides a compound of the invention which is a

compound of formula (IV):
R!
(b oCo)nt,
R2/K“ O :
™
wherein R?, K", A, K, R',B", B, X, and L, have any of the values defined herein; or

a pharmacentically acceptable salt; or prodrug thereof. A preferred compound of

the invention is a compound of formula (FVa):



pharmaceutically acceptable salt or prodrug thereof for use in negiSQI
therapy, as well as the use of a conpound of Formula (1) or %gune20
pharmaceutically acceptable salt or prodrug thereof in the preparation of
a nedi canent for the treatnment of a disease nediated by a nuscarinic
receptor in a mammal. 20 Applicant has di scovered that urea conpounds of

t he presenWaQH{#H8i on are netabolically nore stable tharP@W§8038HEs | acki ng
such a urea functionality. Accordingly, conpounds of the present invention
have | onger netabolic half-lives and/or |onger duration of action in vivo,
whi ch can reduce the dose required for 9 4 June 2004 Adm ni stration or can
reduce the likelihood of the generation of unwanted netabolites. According
to a first aspect, there is provided a conpound of fornula (la): Rl R 6
R2,- W K. NYB" g X N 47 wherein: ‘Ais an aryl or a heteroaryl ring; B" is
NR - wherein Ra is hydrogen,.al kyl, aryl, heteroaryl, or substituted al kyl;

R is hydrogen or al kyl; . hetgroaryl.—or is selected froma group.
consisting of forrmula (i), | a (1ijf): __E@_~ni - YN - - R7T R3 ')n2
R8 (iii) wherein: ---is a optﬁonan dyubl bond? n! is an-integer. of

fromlto 4;

(IVa) )

wherein X, and L, have any of the values defined herein; or a pharmaceutically
acceptable sali; or prodrug thereof.

5 . The invention also provides a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a compound of the inventionora
pharmaceutically acceptable salt or prodrug thereof.

The invention also provides synthetic intermediates disclosed herein, as well
as synthetic methods useful for preparing such intermediates, and synthetic methods

10 useful for preparing compounds of the invention or salts thereof.

The invention also provides a method of treating diseases mediated by a
muscarinic receptor in a mammal, comprising administering to said marmmal a -
therapeutically cffcclivp amount of a compound of the invention or a
phammaceutically acceptable salt or prodrug thereof.

15 The invention also provides a compound of the invention or a
pharmaceutically acceptable salt or prodrug thereof for use in medical therapy, as
well as the use of a compound of Formuta (I) or a pharmaceutically acceptable salt
or prodrug thereof in the preparation of a medicament for the treatment of a disease
mediated by a muscarinic receptor in a mammal.

20 Applicant has discovered tﬁat urea compounds of the present invention are
metabolically more stable than compounds lacking such a urea functionality.
Accordingly, compounds of the present invention have longer metabolic half-lives

and/or longer duration of action in vive, which can reduce the dose required for



n2 is an integer of -froth 1 to 3; Vis -CH, -0-, -S(On3-, where n3 is an
integer of fromO to 2; or -NR4-, wherein R4 is hydrogen, aIQth‘2004 .
substituted al kyl, aryl, or heteroaryl; R3 is hydrogen, alkyl, aPs am no,
substituted am no or -ON where R$ is hydrogen, alkyl, or acyl; R5 is
hydr ogen, al kyl, hal o, am no, substituted am no, aryl, aralkyl, :
het eroaral kyl or -ORb, where Rs is hydrogen or alkyl; R6, R7, and R8 are,
i ndependently of each other, hydrogen, hal o, hydroxy, -alkoxy, hal oal koxy,
car boxy, al koxycarbonyl, alkyl optionally substituted with one, two or
three substi tAdsnnistration exdae tedhvethe Eeliboodnf tre@xryeration obmwanted Inetabylitas. bony | |
al kyl.thio, alkylsulfonyl, amno, or substituted amno; 10 4 June 2004 K is
a bond or an aickeidimedo ylinsiaspeckthereds propidadia confo@d of fodnedle(la)d i s an i nt eger
of fromO to 2; or an al kylene group optionally substituted with a
hydroxyl. group; B is hetegegyclogtino or heteroaryl apg49o; R4 is al kyl,
substituted al kyl, cycloalkil) substituteg Tycloal kyl, or heterocycle; R47
is alkyl, substituted alk +N , @ ooycr® or - COOR$0 where R o
is alkyl; orr R~ and R47 tdgether wilth the~nftrogen aemto which they are
attached form heterocyclg-Kwhi ch i§)optionally substituted- with | to 5
substituent:s i ndependentty sel ected fromthe group consisti-ng of al koxy,
substituted al koxy, cycloal kyl, substituted cycl oal kyl, cycl oal kenyl,
substituted cycl oal kenyl, acyl, acylam no, acyl oxy, am no, substituted
ani no, aninoacyl, am noacyl oxy, (c)xyanfl@bacyl, azido, cyano, hal ogen,
hydr oxyl , kethereihhi oket o, carboxyl, carboxyl al kyl, thioaryl oxy,
t hi ohet er oar yl oxy, .t hi ohet erocycl ooxy, thiol, thioal koxy, substituted
t hi oal koxy, arylﬁi§@9pﬁi9{?m%¥@ﬁﬁxmg: het er oaryl oxy, heterocYclic

150 substi tut ed S T YRR R is DR AR B, Reklods, ox poppeaes ot
substituted al kyR'islsdpgen gralkyBO2- het er oaryl, al kyl, substituted al kyl,
al kenyl ,. substi tuted. al kenyl. al kynyl, and substituted al kynyl;t X is
- y e Rals OFlis seleBtet KO 2 proup consiting of beculs ), (). and (iiiy:

a.group of fornu
' ' ’ R6
RS
)n‘l . —\!,—/y N R7
ﬂnz

R3 _ Rs
@ @ T (i)

wherein:
--— is an optional double bond;
n, is an integer of from 1 to 4;
n, is an integer of from 1 to 3;
V is -CH-, -O-, -S(O)n,-, where 1, 1S an integer of from 0 to 2; or -NR*., wherein R* is
hydrogen, atkyl, substituted alkyl, aryl, or heteroaryl;
R’ is hydrogen, alkyl, halo, amino, substituted amino or -OR®, where R® is hydrogen,
alkyl, or acyl; | -
R’ is hydrogen, alkyl, halo, amino, substituted amino, aryl, aralkyl, heteroaralkyl or —01-‘;", 7
where R® is hydrogen or alkyl;
RS, R-",- and R® are, independéntly of each other, hydrogen, halo, hydroxy, alkoxy,
_‘haloalkoxy, carboxy, aikoxyéarbonyl, alkyl optionally substituted with one, two or three

substituents selected from halo, hydroxy, carboxy, alkoxycarbonyl, atkylthio, alkylsulfonyl,
amino, or substituted amino;

10



i ' integer of fromO to 20 Xa at each
-_V Z-()(g Z),a-yb-Z-Xa “Terf'g from the grogp consi sting of -0j oa_NR-,
separ ate (éé:(cz)ijgrenca |o)ssSe e(é( g) SS9 O . -C(S)NR or acoval eft u[r)lon Z at
-(O-, - Ty v N ’ consi sting of alkyl ene,
cach separa obourtence | eeloétod (1o the group coms sting of aliu one
substituted al kyl ene, ted al kynyl ene,

Substl Hit edl o ken&tﬂmndo'? cycl oal EZﬁsféhéu aryl eng Y het er oaryl ene,
" cycl oal kenyl ene ﬁ t ence
het er ocycl ene, 83’9541 'ﬁ&) M oOHP)es ythnmi_gg?aﬁegaﬂgﬁcﬁﬁogc%g)?a{?ﬁﬁrgg “)%'OUP
are select edorfﬁoﬁﬂ!)fdﬂﬁst&it%tl??%@l Eigmh C(ONR -, -NR C(S)NR -
“NR-, - SO n- o NRr- peloaming\i? he @@ yldmhinoN=( Xa) - NR -

ER AR iyt e KU I LIS

a I, Sibssti 10a

I-\IER' C(S( Og a o g_ S an s ctgvaflﬁt% X5 lﬂ#@ @tqq cy@o@kyl,lordleteﬁjcyd&d

June 2004 R R %dsmkyhsummmﬂaﬁ@t &ﬂ%ﬁé}&?&]&%ﬁ(ﬁ@ﬁ)ﬁﬁ% froml t he

or
Iky , substituted al

.group consi stingpef, 4

gubst i tuted cycl Oalargyﬁ’}‘ ﬂgeaﬁgqgie{t e@eﬁomnl;dy,areﬁmeﬁdd&bdﬁﬂﬂémc ycle

f
subst i t ut ed viyel isepticanlly subaitktwwim I w@ﬁb's%t &ﬁsdm Xg%ﬂy gﬁe%ad‘ r};&g;&ﬂ,y
and heteroccé%l ggpﬂﬁwd at | east one

er eof
coval ent bon %tﬁ'ft%dk‘?”)’ aeleliyhbibsina tclglky Lc?l C%l?e J

d a pharnace
t cutstineRiems heyL bl ovi de
ég(r:rg{)g: tn?on l(;or;prl gjls}n(g)ﬂﬁe[;a}@fp:)hG re %rﬁifll ca?lf’ §> Atteptubfitated amidoeamianatyh

conmpound as AFUTOATYARKY; ‘P?‘WO#QYI stidg speo] hASea! IRy R:té tlﬁlgfcert (S y 2%3 Wﬁned;[ 2: Ir e

in the first aspect
ItﬁeP;g;I digcor di'ng to & ogﬁhﬁr}(‘fg‘ﬁ loxy, ﬂ@?hétef@Y@@WJMmbﬂkws‘f#g%tﬁtggmm
compound as"elomsdyi;slney, ““‘f"?}"e‘d?if‘ﬁ%‘a*y‘? L T A IR
of e
Lg:m;r‘e Atcggﬁg% %{%ﬁ Lﬁﬁrﬁlg@ pelsubstiftedill -BOanLIS0-RRikaRPONESL o8l LUS,
fornul a: ,or substltutadﬁlﬂﬂﬂ; Sd}%fﬁ@Oz-heteroaryl,ialkyl substltutedalkyl alkenyl, substituted alkenyl,
aliynyl, and substitated alkynyl;| '

X 1s a group of formula:

X*Z-(Y*-Z) -Y*-Z-X-
~ wherein

m is an integer of from 0 to 20

X* at each separate occurrence is selected from the group consisting of
- -0-, 8-, -NR-, -C(0)-, -C(Q)0-, —C(O)NR- -C(8)-, -C(S)0-, -C(S)NR-or a covalent bond;

Z at each separate occurrence is selected from the group consisting of alkylene,
substituted alkylene, cycloalkylene, substituted cylcoalkylenc alkenylene, substituted alkenylene,
alkynylene, substituted alkynylene, cycloalkenylene, substituted cycloalkenylene arylene,

. "heteroarylene heterocyclene, or a covalent bond; .
. Y*and Y* at each Separate occurrence are selected from the group consisting of -O-,
- -¢(0)-, -0C(0)-, -C(0)0-, -NR-, -5(0)n-, -C(O)NR’-, -NR” C(0)-, -NR’ C(O)NR’-, -NR’
C(S)NR’-, -C(=NR’)-NR’-, -NR’ -C(=NR’)-, -OC(0)-NR’-, -NR’ -C(0)-0-, N=C(X*)-NR’-,

-NR’-C(X*? )"N—,—P(O)(OR’)—O—, —O-P(O_)(OR’)-, -$(0),CR’ R, -5(0),-NR’-, -NR’-§(0),-, -§-
S-, and a covalent bond; where 7 is 0,1 0r 2; and

— ' _ 10a



10b 4 June 2004 WD 01/42213 PGTI US00133155 DETAI LED DESCRI PTI O\I OF THE

I NVENTION The following terns have the follow ng meanings unlg %PE grwise
i ndi cated. Any undefined terns have their art recogni zed neani ngs e term
"al kyl -refers to a nonoradi cal branched or unbranched saturated -
hydr ocarbon chain preferably having from1 to-40 carbon atons, nore
preferably 1 to 10 carbon atons, and even nore preferably 1 to 6 carbon
atons- This termis 10 exenplifi ed by groups such as nethyl, ethyl,

n- grfﬁyl I |kso pr g andRE at gach separate dmhtydk nce arehelxotbd ﬁmd@@«l (Lupct,gglgta,gggyl
an e | i Kenydddpgn i an a roup as
defi ned abo?:a Wnerél nu%ﬁgl?%r %%gd %osﬂbsﬁ'ﬁ?ﬁgcyci?a{kﬁlea'& IS“b,SHHJt% alcongl,
been opt i onafyFlpalkenyt, sulestitutedi cyéloalkdngl, Qlk@aH AbSHIGEd Afy ere n
is 0to 2),

ere.R.ig 15 hy n_or al kyl)- and havmga?’;oml to 5
substituents géﬁfcé’é BBoF9ghey ﬁ’é“ﬁ'rc(?gggg%o sr4 ismgt atovalertdopd; subst it ut ed
al koxy, cycl oal kyka phatinadeufidalip foceptable 8K ¥l prody Ghep@ekeny! . substitut ed
cycl oal kenyl, acyl, acylam no, acyl oxy, am no, "am noacyl, am noacyl oxy,

oxyam noacyl, azi do cyan, hal ogen, hydroxyl, keto, thi oket o, carboxyl,
cai boxyl al kyI , thioaryl oxy, - thioheeroaryl oxy, thioheterocyclooxy, thiol,
. 20 i hi oal koxyAcoouliptto & stcent dshéch ki provisied b phaminydeationl congplositistbdopiprising

neter o)) OV wHERELREH) bR SLEENG la??xi‘%@%g{l%@mé%ma' ey ne

- SQz- heteroaryl and NR Rb wherein R and R6 nmay be the sane or different

and and are ch fr rQ opt i | subs it al ky
cycl oal kyl , y ) ggﬂc W&Ey e Rl r’i‘% % %Eﬂ%t

het er ocycl i C ﬁmsmmcdnal&empgerrpl i f| ed by gr oups such as hydr oxynet hyI

hydr oxyet hyl , hydroxypropyl, 2~tam noethyl, 3-am nopropyl, 2-

- met hyl ami noet hyl, 3-di et hyl ai ni nopropyl, 2-sul fonam doet hyl,

2- car boxyet hylAccoming té hdourthlkagpect] tereGs pravided 2024 of\OcQiipohrP A3ddREIT MWK 33155

ﬁrst aspect in the preparation of a medicament for the treatment of a disease mediated by

a muscarinic receptor in 2 mamrmnal.

- According to a fifth aspect, there is provided a compound of the formula:

N,H

H CHs

' ora salt thereof.

10b



The term "al kyl ene" refers to a diradical of a branched or unbranched
saturated hydrocarbon chain, preferably having from1l to 40 cgn@mgzﬁggns,
nore “preferably 1 to 10 carbon atons and even nore preferably 0
carbon atonms. This termis exenplified by groups such as nethylene (-CH2
), ethylene 5 (-CH2CH2-), the propylene isoners (e.g., -CH2CH2CH2 and
-CH(CH3)CH2-) and the like. The term "substituted al kyl ene" refers to an
al kyl ene. gWOWp4228% defi ned above, having from 1 to 5 eswlwsdoissisents, and
preferably I to 3 substituents, selected fromthe group consisting of
al koxy, substituted al koxy, cycloal kyl, substituted 10 cycl oal kyl ,
cycl oal kenyl, substituted cycl oal kenyl, acyl, acyl arnino, acyloxy, am no,
substituted am no, am noacyl, am noacyl oxy, oxyam noacyl, azido, cyano,
hal ogen, hydroxyl, keto, thioketo, carboxyl, carboxylal kyl, thioaryl oxy,
t hi ohet eroaryl oxy, thioheterocyclooxy, thiol, thioal koxy, substituted
t hi oal koxy, "aryl, aryloxy, heteroaryl, heteroaryl oxy, heterocyclic,
het erocycl-ooxy, hydroxyam no, 15 al koxyam no, nitro, -SO alkyl,

- SO substituted al ky 4 5 = -al kyl _ |
- S02-substituted a|k?F?Aﬁ§%§b§$?Fléﬁ@ﬁﬁéfé?ﬁ@¥§FSQP§gg Addi tional ly, such
substitutéd. al k¥hefobbowjrgremns havectheifdloving seanidpe ndes? othelddgsei t uent s on t he

al kyl ene gr. r S formane qr nore,cycloal kyl, substituted
cycloalkyl,'&%gé bgpiéﬁglfhgh SPF IR ST EE EAES aryl, heterocyclic or -

het er oaryl gr oupEhdteselkgOrdfas thenalokdicdbeangred opinbRndbd tabityd such fused
.1

0L ouPS O el SR SRR - cerers (o
the groups RaMNHRdbonwtoers.aniven snodd peyferabjy d upé esbod ebinscThiaans and Rb is .
oL | o EAENERS, Bl KDL 7 SRS SRR B, S 3 002 o1
4- et-hyl am rbgfyumhnﬁ_c)!l.moqlamdedyb add thelikeThe term "al karyl ™ or "aral kyl "
Lole S R R e M M Bl o o
groups are osterspldnf pedorbyadperatops in fik ethplichsih hava teehbptidnalierepldckd4 June 2004
: : with a heteroatom such as-Q-, -S(O)n- (wﬁcm nis Oto 2), -NR- (where R is
15 hydrogen or alkyl) and having from 1 to 5 substituents selected from the group
consisting of alkoxy, substituted alkoxy, cycloalkyl, substituted cycloalkyl,
cycloalkcnyl,lsubstim-tqd cycloalkenyl, acyl, acylamino, acyloxy, a:ﬁino, amindacyl,
aminoacyloxy, oxyaminoacyl, azido, cyano, halogen, hydroxyl, keto, thioketo,
_ carboxyl, caxbbxylalkyl, thioaryloxy, thioketeroaryloxy, thicheterocyclooxy, thiol,
. .20 thioalkoxy, substituted thicalkoxy, aryl, aryloxy, heteroaryl, heteroaryloxy,
" heterocyclic, heterocyclooxy, hydroxyamino, alkoxyamino, nitro, -S0-alkyl, -SO-
ﬁryl, LSO-heteroaryl_. -S0,-alkyl, —Sdz-a:yl, -S0,-heteroaryl, and -NR'R®, whezein
R“and R® may be the same or different and and are chosen from hydrogen,
 ‘optionally substituted alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl,
' 25 heteroaryl and heterocyclic. This term is exemplified bjr groups ;ucﬁ as
-hydroxymethiyl, hydroxyethyl, hydroxypropyl, 2‘-amin§ethyi, 3-aminopropyl, 2-
methylaminoethyl, 3-dimethylaminopropyl, 2-sulfonamidoethyl, 2-carboxyethyl,
and the like.

10c



WO 01/ 42213 PCT/ USQQ 33155 The term "ai koxy" refers to the groug 8@
al kenyl -0, cycloal kyl-O, cycloal kenyl -G, and al kynyl -0 WHBE & kyI

al kenyl, cycl oal kyl, cycloal kenyl, and al kynyl are as defined herein.
Preferred al koxy groups are alkyl-O and include, by way of exanple,

met hoxy, ethoxy, n-propoxy, isSo-propoxy, n-butoxy, 5 tert-butoxy,

sec- but oxyywompipe1s oxy, n-hexoxy, 1, 2-di net hyl but oxy, and ddrasshe/kfass The
term "substituted ai koxy" refers to the groups substituted al kyl -
substituted al kenyl -O, substituted cycloal kyl -0, substituted

cycl oal kenyl -0, and substituted al kynyl -0- where substituted al kyl,
substituted alkenyl substituted cycloal kyl, substituted cycl oal kenyl and

substituted al ky I 6. as defi ned herei.n. 0 The term haI oal koxy" refers
Co the. or oupe. al L B afkehs el GAFA of RO B ARGHETGh « he al Ky

group have Qﬁﬁ?atéilt}ﬂ’idcﬁi&bﬁdhm tobeferalghavigé Ruia 12840 chribeh ldfhs, R¥renay of
exanpl es, groups_such as trifluoromethoxy, and the |ike. The term

“al kyl al koxypreipaplirldodg curhen P pad evsripyire prsfessbly ki 6 carbon atoms.

al kyl ene- 0- spghsthh W dm flféﬁlb thdpls Scbuhdiok l €38 \0s and substituted
al kyl ene- 15 Osubstitu?ﬂ y MRJ\§/\/nere| n ll‘Fyky ,( sdb)stlﬁgt'ut ed al kyl ,, al kyl ene

and subst Pt dt@(ﬂzc‘diﬂayﬂhen@palﬁee agmdref(tr aedCHhEHCH,- aRd eF(CGHRICH]-kaddal koxy
groups are hyl ene- O al kyl and include, by way of exanple,
met hyl enerret oxy (-CH20OCH3), ethyl enenet hoxy (-CH2CH2OCH3),

n- propyl ene-i so- Hﬂlerr@mysul:(shﬁdﬁ@l‘@ﬁdzﬂﬁﬁ(rﬂo&h%)kyldﬂ'egfb)ﬁbQ@Qh:ﬁd@ut oxy (-CHz
O C(CH3) 3), | ke. The term "al ky I.oal kox refers to the group
- al kyl ene- SagPY& av’"%#’%‘?lléﬂésﬁb%‘ﬂ’ﬁgisl "’l“lﬁ‘tpé?feré"'WIto3§\’J‘[§§H¢P‘l§t%@f¢‘c

al kyl ene- S- fﬂdﬁ(lhe%ﬂﬂxlp%ubﬁiﬂn umciox’ay kitls@d aﬁco'iytb?ab&mf:eghbadméh wher ei n

al kyl', substitute ﬁ ene and substituted kyl ene are as defined
herei n. I”Pefcé?lf’éhyla%i@&ﬂalkhmdeﬁ“ gityted exslgatkenyleacy]. heylamisoScalokylamdnel i ncl ude,

o e
met hyl ene-t wmoaﬂuk@myhlék@im(B(OWt)ﬁquyhﬂdl tiiearyiok i thioRdverotmgtoxy," al kenyl "
et o 2 AL S PR e R SRR
preferably hetefoaif), brboytodt, howroafdicEhtdtodeloox R hedrok @liyo,2 to 6 carbon
atoms angs 12 oxyamino, nitro, -S0-alkyl, -SO-substituted alkyl, -SO-aryl, -SO-heteroaryl, -
S50;-alkyl, -SO,-substituted alkyl, -SO,-aryl and -SO,-heteroaryl. Additionally,
such substituted alkylene groups include those where 2 substituents on the alkylene
group are fused to form one or more cycloalkyl, substituted cycloalkyl,
cycloalkenyl, substituted cycloalkenyl, ary}, heterocyclic or heteroaryl groups fused
20 to the alkylene group. Preferably such fused groups contain from 1 to 3 fused ring
structures.
- The term “alkylaminoatkyl”, “alkylaminoalkeny]” and "alkylaminoalkynyl"
refers to the groups R°NHR®- where R is alkyl group as defined above and R® is ...
alkylene, alkenylene or alkynylene group as dcﬁned above. Such groups are
25 exemplified by 3-methylaminobutyl, 4-ethylamino-1,1 -dimethylbutyn-l—y!', 4-
ethylaminobutyn-1-yl, and the like. ’
The term “alkaryl” or “aralkyl” refers to the groups -alkylene-aryl and -
substituted alkylene-aryl where alkylene, substituted alkylehe and aryl are defined

herein. Such alkaryl groups are exemplified by benzyl, phenethyl and the like.
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4 June 2004 WO 01/42213 PCT/ USOQ 33155 having at |east | and ref%g(fhb
from1l-6 sites of vinyl unsaturation. Preferred al kenyl groug ud

et henyl (-CH=CH2), n-propenyl (-CH2CH=CH2), iso- propenyl (-C(CH3) CHZ),
and the like. . The term"substituted al kenyl" refers to an al kenyl group

as defined having froml to 5 substituents, and f
| uentd Fej i ¢t ea

substi tuents, P3cted from the group consi sting of al k

al koxy, cycl oal kyl, substituted cycloal kyl, cycloal kenyl, substituted
cycl oal kenyl , acyl, acylam no, acyl oxy, anino, substituted am no,

am noacyl, am noacyl oxy, oxyam noacyl, azido, cyano, hal ogen, hydroxyl,
ket o, thioketo, carboxyl, carboxyl al kyl, thioaryl oxy, thioheteroaryloxy, 10

t hi ohet er ocycl ooXphe térit 'Qhaoxp hrefond ds @by, roﬁulaﬂtyl-outaﬂ@nyltmpa}dmw-oar yl,
aryl oxy, heteroaryl, heter oar%/l oxy, heterocycli c het er ocycl ooxy

hydr oxyam ncf:;fclc'ssttk néndoalkyyi-Cb, Wheagplkyliafkenyl, srslealydcyelogikenyhl kyI -
-SCaryl, - Q%ﬁ#% % deﬁn%r@h kt‘#cferrc@@l%oﬁ}]é}%ﬁ[ﬁsta&@ ﬁgylatbka)ﬁtd -S02-aryl and

- S02 heteroaryl he term "al kenyl ene” refers to a diradical of a branched
or unbr anchadclade, by say of attaerwldwtﬂm»areﬂmy,grmpoxpfréfwr@bw nHandxyg from2 to -

40 carbon atzo ’ug)r;g,;%ﬁ(? e{( gnr aetr)t é hexox IC?—{I %l%ﬂ'gﬁ)&lpo a%thcelv n nore

preferably pr e “er abl y from
1-6 sites of vi nyn'hellﬂﬁﬁ'fsu!ﬁsﬁmtmmc;&l?l geféretothe grougseabpitutkd ailylb®-, gr oups such

G OB Ot ) OEHERSREIS- DB P ISP et A EheAd of er 5 1o
an al kenyl erh%bﬂftﬁllﬂ@aﬁgnﬂﬂj IRk suBlRYed AR Y" abshth@iatkedy?, shbsidlsd i tuents, and
preferably froml to substituents, ected. fromth%group consi sting of

al koxy, subsvyrloakksl subistieyed, cy@y@kwlmsubst@u%tlkml e ag Jefingd heegin, _
cycl oal kggyl, Subgli L 4 a?tstmua&rtx cog\gmbtatk u'@mrag,onésytngeay, ami no,

substituted am no, amn noacy m noacy am noacyl, azi 25 cyano,
hal ogen, hydrydrogen atoets@n thedullof eranp ham'lbmxytlbsutuaﬂtromyi hwellkgrbyp el oar yl oxy,

t hi ohet er oar.yl .o b t hi oget erocycl QOXY oty tl ﬁ 3 oal koci(% ubst i tuted

i oal koxy. TEiRge. by SRFRD SIS, g Ut Sty PRs SN We B ooy cl i o

het er ocycl ooxy, ﬂtédéxﬂi('séﬂmdmnyatd@xmm g\eupsnaltcylene Osmqa,l kyI

- SO substituted al ky - . SO het er oar %

S0 subst |t RybstatI s Agone Brivh 4pg piosttated alkytene-

15 O-substituted alkyl wherein alkyl, substituted alkyl, alkylene and substituted
alkylene are as defined herein. Preferred alkylalkoxy groups are |
alkylene-O-alkyl and include, by way of example, methylenemethoxy
(-CH,OCH,), ethylenemethoxy (-CH,CH,OCH,), n-propylene-iso-propoxy
(-CH,CH,CH,OCH(CH,),), methylene-t-butoxy (-CH,-O-C(CH,),), and the like,

20 The term "alkylthioalkoxy" refers to the group -alkylene-S-alkyl,
alkylene-S-substituted alkyl, substituted alkylene-S-alkyl and substituted alkylene-
S-substituted alkyl wherein alkyl, substituted alkyl, alkylene and substituted
alkylene are as defined herein. Preferved alkylthioalkoxy groups are alkylcne—S-ﬁ‘:___‘__A
alkyl and include, by way of example, methylenethiomethoxy (-CH,SCH,),

25 ethylenethiomethoxy (-CH,CH,SCH,), n-propylene-iso-thiopropoxy
(-CH,CH,CH,SCH(CH,),), methylene-z-thiobutoxy (-CH,SE€(CH,),), and the like.

The term "alkenyl" refers to a monoradical of a branched or unbranched

unsaturated hydrocarbon group preferably having from 2 to 40 carbon atoms, more

preferably 2 to 10 carbon atoms and even more preferably 2 to 6 carbon atoms and

12



13 4 June 2004 WO 01/42213 PCT/ USOQ 33155 Additionally, such subs%'@ ted
al kenyl ene groups include those where 2 substituents on the%dPRe é ne
group are fused to formone or nore cycloal kyl, substituted cycloal kyl,
cycl oal kenyl , substituted cycl oal kenyl, aryl, heterocyclic or heteroaryl
groups fus\gg to the al kenyl ene group. 5 The term"alkynyl" refers to a
monor adi cal' P8 ¥4 unsat urat ed hydrocarbon preferably ha¥FRYS#¥BHS2 to 40
carbon atons, nore preferably 2 to 20 carbon atonms and even nore
preferably 2 to 6 carbon atons and having at least 1 and preferably from
1-6 sites of acetylene (triple bond) unsaturation. Preferred al kynyl groups
I ncl ude ethynyl (-C=CH), propargyl (-CH2C==CH), and the like. 10 The term

"substi t ut etadhK iyt 1 bad Sreferdbly Rém AldBy bf \Gh WRsaFradtaf iPpge@Pove havi ng
from1l to 5 substituents, and preferably 1 to 3 substituents, selected from

the group @BwRY!erqupginsludgreihenyt (-Ciidla)rrrapenyl ReRCHTGRED Gar-ky| |

substi t ut ed peyeh AU, -cR L hedhk Ry | . substituted cycl oal kenyl, acyl,

acyl am no, acyl oxy, am no, ‘substituted ami no, am noacyl, am noacyl oxy,
oxyani noacyl, azTHotermysubstitutedlatigeyi’ refeysitoamylkeniipriuptas defiimdabeteo, car boxyl ,
car boxyl akkyl .. i oaryloxy..thioheteroaryl,axy, hi ohet er cl ogxy, thiol,
Ehi oal koo, Reript FofY & Kol Rt FLPEPY B Broupt R BB s

het er oar y| oxgyouplkeisisting ve hikoxy, beistuednklosgxycloflyd| sibytaticd oycloaltf,oxyamn no,

nitro, -SOal kyl -SO sybstitut al kyl, -SO.aryl, -SO heteroaryl, -SQZ
al kyl, -S2 ngﬁ%/?%'f‘i“é’ﬁf*%“%ﬂf%ﬁyaﬁg@!i'a%/lgh acylapipo, ﬁf@éqxare%weaﬁuywwtz@ The term
"al kynyl ene‘amiff, 8ffnoh&yt dnflhdRbeR ox fmiRthciNSA4d! EAIn8 Shaldh AR AFRIN

preferably having from2 to 40 carbon atons, nore preferably 2°to 10 carbon
atons and &slenthipbete. earegxat sisboxyialind, thicemlasynthishefawaminkyhavi ng at | east 1

and. Bref 56 ABerdbGMobsf (3bt, odHordSHALEREULIIRY SrRORh st ur al | on.

Preferred al kynyl ene groups’ 1 nclude ethynylene ‘opar gyl ene
(- CH2C=C-) , hemdbatyhdieterdaeyloRs hdtbcycbic rhetesacyslboty hpbloxlakymy| ene” refers to an

or ot orably AkEeaRo Ry LG YT IR IHETP Ay oup consi Sting of
al koxy, subssOhuteftng) -SONIkyL ySbQabitithted SKASIS0,uRANd SO HRBEN1.
cycloal kenyl, s u'tlj‘lslé lcg'tgt"glgcn%' c(rzlle'pl%lfciisetg%ld’irat%%%ldf a%?a%lcl?ercriior;?lhbrggc let(i) Xy, am no,
15 unsaturated hydrocarbon group preferably having from 2 to 40 carbon atoms, more
preferably 2 to 10 carbon atoms and even more preferably 2 to 6 carbon atoms and
having at least 1 and preferably from 1-6 sites of vinyl unsaturation. This term is
exemplified by groups such as ethenylene (-CH=CH-), the propenylene isomers
(e.g., -CH,CH=CH- or ;C(CH,)=CH.), and the like.
20 The term "substituted alkenylene" refers to an alkenylene group as defined
above having from 1 to 5 substituents, and preferably from 1 to 3 substituents,
selected from the group consisting of alkoxy, substituted alkoxy, cycloalky],
substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, acyl, acylamino,
acyloxy, amino, substituted amino, aminoacyl, aminoacyloxy, oxyaminoacyl, azid;, -
25 cyano, halogen; hydroxyl, keto, thioketo, carboxyl, carboxylalkyl, thicaryloxy,
thioheteroaryloxy, thioheterocyclooxy, thiol, thioalkoxy, substituted thicatkoxy,
aryl, aryloxy, heteroaryl, heteroaryloxy, heterocyclic, heterocyclooxy,
hydroxyamino, alkoxyamino, nitro, -SO-alkyl, -SO-substituted alkyl, -SO-aryl, -
SO-heteroaryl, -SO,-alkyi, -SO,-substituted alkyl, -SO,-aryl and -SO,-heteroaryl.

13



substituted am no, am noacyl, am noacyl oxy, oxyam noacyl, azi ﬂ E(y&no

hal ogen, 14 4 June 2004 WO 01/42213 PCTI USOQ' 33155 hydr oxyl, 't’

t hi oket o, carboxyl, carboxyl al kyl, thioaryl oxy, thioheteroaryloxy,

t hi ohet erocycl ooxy, thiol, thioal koxy, substituted thioal koxy, aryl,

aryl oxy, , |, heteroaryl oxy, heterocyclic, hetero

hydr oxyam w%gl@{(%xyam no, nitro, -SO al kyl, -SO substi tﬁ%ﬁ%g)éilﬁ ,

-SO-aryl, -SO heteroaryl, 5 -SOz al kyl, -SCS-substituted al kyl, -SOx-aryl

and -S02 heteroaryl. The term"acyl" refers to the groups HC(O) -,

al kyl -C(O) -, subst i tuted al kyl - C(O) cycloal kyl -C(O) -, substituted

cycl oal kyl - Cﬁfé cl oal kenyl - C§ substituted cycl oaI kenyl -C(O) -

aryl - C(O) - @@P@PA y?uch:é‘@fm“!fﬁc} Hterle-reoﬁ,rywﬂsmdu@(tu»sc whigeer Zesubbtitydnts

substi t ut ed I t oal kenyl ,

substituted g‘&/c Sg(eﬁe%{e%'gy&e fﬁ%ﬁé@&%ﬂﬁ%@%@%%@@%%@ tl|ﬁ>égdare as :

defi ned her e¢ysloalifyb Cm!oatkéhahylﬂamuwd cydpalkenyl, not dretsorrytlic erdberantio t he group
-C(ONRR wh mg et%g the a]kfmctel;l)endent |y hydrogen, al kyl, substituted al kyl,

foup
aryl, heteroar eroc YT o 'Rihere both R groups are joined to forma-
het erocycld ¢ gl‘OLthe(tel:ng"a,lkyilﬁl"lﬂﬁél’pl&Dhhﬁﬂ()raWﬁﬂl’cﬂhﬂlulﬁafﬁYAted idbshivbat ed al kyl
aryl het er oar d.heter I|c are as defined herein The term

"ani noacyl " Pré'f\é’é?béya]!t? gtfép"bg Qe Ayms. Mss relebly R 20 carbeaainmident | y

hydrogen, al kid eves Hogd prefefabl Zatb@@arboﬂraﬂ)'ms alﬂﬁrhﬁlﬁéﬁt)ﬂ:ast PﬁnJﬁEl@Fag clic

wherein al kyl, substltuSed al kyl, aryl, heteroaryl, erocyclic are as
defined 20 Wemdrsiteypbacetiens (niclhond\unsayration. Prafeneﬁyltam%ewpam no" refers

Lo e, 0 oupuc EEK LR, 586k ResBckpasasRdany My ogen. ko
substi tutid al kyI Th&atmyﬂ "substitgecbakynly]" refieds to Iaeh&yngdgaiup@s defined abelef | ned
herein. 25 Ta%lt E% ref%r t tt]e rpups .alkyl-C(Q O, substituted
al kyl - (O B AR P B ol pisBerid B b Besthy it e
aryl-¢(0 O groh@t@fs&aﬁybfzﬂ](o@)r(}ubstﬁlﬂdd ERbBY, BRIGHIkyE,-sGhs@hnfed éya@mw al kyl,
substituted t%!cﬁ%ikenyl substituted cycloalkenyl, acyl, acylamino, acyloxy, amino, substituted
amino, aminoacyl, aminoacyloxy, oxyaminoacyl, azido, cyano, halogen, hydroxyl,
15 keto, thioketo, carboxyl, carboxylalkyl, thioaryloxy, thioheteroaryloxy,
thioheterocyclooxy, thiol, thioalkoxy, substituted thicatkoxy, aryl, aryloxy,
heteroaryl, heteroaryloxy, heterocyclic, heterocyclooxy, hydroxyamino,
alkoxyamino, nitro, -SO-alkyl, -SO-substituted alkyl, -SO-aryl, -SO-heteroaryl,
-S0O;-alkyt, —SOz-substi’tuted alkyl, -50,-aryl, and -SO,-heteroaryl.
20 The term "alkynylene" refers to a diradical of an unsaturated hydrocarbon
preferably having from 2 to 40 carbon atoms, more preferably 2 to 10 carbon atoms
and even more preferably 2 to 6 carbon atoms and having at Ieast 1 and preferably
from 1-6 sites of acetylene (triple bond) unsaturation. Preferred alkynylene groups
include ethynylene (-C=C-), propargylene (-CH,C=C-), and the like.
25 The term "substituted alkynylene" refers to an alkynylene gréup as defined
above having from 1 to 5 substituents, and preferably 1 to 3.substituents, selected
from the group consisting of atkoxy, substituted alkoxy, cycloalkyl, substituted
cycloalkyl, cycloalkenyl, substituted cycloalkenyl, acyl, acylttmino, acyloxy, amino,

substituted amino, aminoacyl, aminoacyloxy, exyaminoacyl, azido, cyano, halogen,

14



cycl oal kyl, substituted cycl oal kyl, aryI het eroaryl, and heterocgﬁlic are
as defined herein. 15 4 June 2004 WO 01/42213 PCT/USOO/3315§JvH%

"aryl" refers to an unsaturated aromatic carbocyclic group of from 6 to 20
carbon atons having a single ring (e.g., phenyl) or multiple condensed
(fused) rigﬁhog g napht hyl or anthryl) Preferred. aryls include phenyl,
napht hyl Y43 | ke. Unl ess ot herwi se constrai ned by tR(E/EREMEHIT | on for
the aryl substituent, 5 such aryl groups can optionally be substituted with
froml to 5 substituents, preferably 1 to 3 substituents, selected from
the group consisting of acyl oxy, hydroxy, thiol, acyl, alkyl, alkoxy,

al kenyl , al kynyl, cycloal kyl, cycloal kenyl, substituted al kyl, substituted

al koxy, su bSl’i)}dtrdktyF Qe@l IR, caﬂ.‘ebti@ﬁ bﬁ:%ﬁ@a]%h kﬂiMyloxySMtbﬁEﬂeFddPMyc ycloal kyl,

substituted cycl oal kenyl, am no, “substituted am'no, 10 am noacyl

acyl am no, athioetprocyelpany, thipl yhﬁﬁlyoxlaiﬂh?blut@a'hlﬁékywa agyhapdoayl al kyI cyano,
hal o, n'tro,mﬂ&%ﬁgﬁﬂ&%%ﬁyﬁgﬁq{% §+E¥Ka3ES%%£ﬁ$¥ﬁkga %BerOCyC|00Xy

am noacyl oxy, oxyacyla OXY, |oalkoxy,
t hi oar yl oxy, alkéryemtoenicar-$ealkyl, -SOSObstitltgt plkySES@{ab&,t-SOtHﬁe:doaaﬂkyl :

:g&aﬂglt eljoagﬁeg‘ﬁ'iiog{) lﬂ’&f‘%ﬂ’%ﬁ@f”}( @%@%‘8?@?% éros e'gugls'lt(?/!t uehtsgzl ﬁ(r;%lljde

al kyl, al koxy, hali@ eyapa: remrs fthe bloupaHO(®L hmkyl@(mj ,Eitsaakddayl- The term
aryloxy refers to the(&rou yl -O wherein the ary group is as defined

above incl udFisy-Spelrdkdi ) sﬂ@é‘t"mcdt"é‘do%“‘#’rc@ 5&0%“)9@@ defi ned above.
The term’ asrulﬂl;tﬁl?t‘éd cydi&hiehs-d@)! bR @(@ﬁdﬁ&&hﬂp@megmnﬁe%@w& (i ncl uding

substituted aryl) as’ defined above and Is exe 2- phenyl ene,
1, 3- 20 phenf{(®nwhert alky) babstitutedakyl, cyclndbﬁt Mbtc,in@daﬁdbadk}é, like. The term

B 00 SR AR MBS o 1 0
consi sting akﬁhwﬁha@mn al kyl, substltuted al kyl, .cycl oal kyl, substituted
O A 0 A S S JHRR ot =
het erocycl i cwid@¥icHiadisimRperatitly Hydfogeh, AR ubieiQDAKY, aryl, heteroaryl,
heterocyclic or where both R groups are joined to form a heterocyclic group (e.g.,
15 morpholino) wherein alkyl, substituted alkyl, aryl, heteroaryl, and heterocyclic are
as defined herein. |
The term "aminoacyl” refers to the group -NRC(O)R where each R is
independently hydrogen, alkyl, substituted alkyl, aryl, heteroaryl, or heterocyclic
wherein alkyl, substitu‘ed alkyl, aryl, heteroaryl, and heterocyclic are as defined
20 herein.
The term “aminoacyloxy” or “alkoxycarbonylamino" refers to the group
~NRC(O)OR where each R is independently hydrogen, alkyl, substituted alkyl, aryl,
heteroaryl, or heterocyclic wherein alkyl, substituted alkyl, aryl, heteroaryl, and
heterocyclic are as defined herein. B
25 The term "acyloxy” refers to the groups alkyl-C(O)O-, substituted alkyl-
C(0O)O-, cycloalkyl-C(0)O-, substituted cycloalkyl-C(0)O-; aryl-C(O)O-,
heteroaryl-C(0)O-, and heterocyclic-C(O)O- wherein alkyl, substituted alkyl,
cycloalkyl, substituted cycloalkyl, aryl, heteroaryl, and heterocyclic are as defined

herein.
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The term "carboxyal kyl" or "al koxycar bonyl " refers to the gro B
".C(OOalkyl", "-C(OOsubstituted alkyl", "-C(O O cycl oal kIt ”e‘ZOthO)O-
substituted cycloal kyl", "-C(O O al kenyl", "-C(O O substituted al kenyl", 16

4 June 2004 WD 01/ 42213 PCTLUS00133155 "-C(O) O al kynyl " and

"- (O O subas avdsb@d al kynyl ™ where al kyl, substituted al k‘yé so% 5g)al kyl,
substituted cycl oal kyl, al kenyl, substituted al kenyl, al kyn)ﬁJ

substituted al kynyl al kynyl are as defined herein. ,' The term "cycl oal kyl"
refers to cyclic al kyl groups of from3 to 20 carbon 5 atons having a
single cyclic ring or multiple condensed rings. Such cycloal kyl groups

i ncl ude, by way exanpl e, single ring structures such as cycl opropyl,

cycl obutyl, cyclo q'b@ﬁ?‘m a“@yf?f"é%g’t‘ﬂ‘?lunsaéﬁ‘fawflH@“laiikéafb@ﬁycmmppmbéfwmng

structures sgidncasrbon dRRHaR |a1sm%ﬂ:q'1r;gtt§ ﬁl bmyl)Bp%uit%_&oTﬁ%%@I tuted

cycloal kyl" refers to cycl oal aving ‘from
subst i t uent stfussdrings é4-&r zaphthyl 01’[9@ ltlﬂrsﬁemmgmtssnclwmnﬁmabhmm t he group

t , bst it ut ed
Cyctoal kyt, e P ShELt R LAYy SR or ug YT bt o,

ac_yljoxy, am suoh ayLigretipstaad eptionatty h@subanunmdﬁ&wkfn}nammﬁ)agjﬂnam ox%am lnoiatﬁy:

azi do, cyanq 1 OXY i oket o, .carboxyl, carboxyl al ky

t hi oar yl oxy,P r?gra%ﬁgltl&:&cﬂ{%ﬁ"ﬁw sei%‘:t lffoé'h&'fiéf%'é’fe?%%% Ofﬁtmlcaqy, t hi oal koxy,

substi t ut ed Hydiaxg) ik acyladlkyl, am(;xyyl AXdhyl, aik%ﬁfc%roxikyl gfgi@ﬂ%&yl oxy,

het erocyclic, & heterocycl ooxy }{( roxyam no, al koxyam no, nitro, -SO alkyl,
.

-SO substit lfPBﬂ“%fF‘k@“‘Yl 5“;‘36“8‘:‘39 al KS@MMIFGWI SUbSS‘@SdallHWyi
- SQ2- subst i ts\lt)ﬁﬁlut@& J;‘;)éloa]kyﬁ%sﬁ[déd cﬂr@ﬂa §§F alﬁ'ﬂ{lc?ts !Mllted E} term

"cycl oal kenyl " refer's to"cyclic al keny roups rom B 20 20 carbon
at oms  haVPngminedcylgheylanyins, jatkaryilragylsarfoay, akldastarhnnﬂ oboxylatityl,i oyhey, nal

nstance, oy ARGt E%eRy RLRDA R R a T Rt B, tBionand e
like. The t exyacybaniisg, thivalleskycyubktitaicl ﬂﬂydlkoxweﬂ]ﬁfagld;@ ml«;@ﬁiakﬁgw _groups
el ected 1roed SRR AT sy 5P M e, SO Ete al koxy.
cycloal kyl, sawdaited alk@d-soyGhPakkby heteroaryl and trihalomethyl. Preferred aryl
15 substituents include alkyl, alkoxy, halo, cyano, nitro, trihalomethyl, and thioalkoxy.
The term "aryloxy" refers to the group aryl-O- wherein the aryl group is as
defined above including optio;lally substituted aryl groups as also defined above.
The term " arylene " refers to the diradical derived from aryl (including
substituted aryl) as dcﬁn'ed above and is exemplified by 1,2-phenyiene, 1,3-
20 phenylene, 1,4-phenylene, 1,2-naphthylene and the like.
The term "amino” refers to the group -NH,.
The term "substituted amino" refers to the group -NRR where each R is
independently selected from the group consisting of hydrogen, alkyl, substituted
alkyl, cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl, cyc]oa!kcn-ﬁjm
25 substituted cycloalkenyl, alkynyl, substituted alkynyl, aryl, heteroary!; and
heterocyclic provided that both R’s are not hydrogen. .
The term “carboxyalkyl” or "alkoxycarbonyl" refers to the groups
"-C(0)O-alkyl", "-C(0)O-substituted alkyl", "-C(0)O-cycloalkyl", "-C(0)O-
substituted cycloalkyl”, “-C(0)O-alkenyl", "-C(O)O-substituted alkenyl",
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cycl oal kenyl, substituted cycl oal kenyl, acyl, acylam no, acyl oxy, an no,
substituted am no, am noacyl, am noacyl oxy, oxyam noacyl, aZilHoe Q%

hal ogen, hydroxyl, Kketo, thioketo, carboxyl, carboxylalkyl thloaryloxy,
thioheteroaryloxy, t hi ohet erocycl ooxy, thiol, thioal koxy, substituted
t hi oal koxy | , aryloxy, 17 4 June 2004 WO 01/42213 PCTI USOU/ 33155

het er oar y| WO I‘? #81baryl oxy, heterocyclic, heterocycl ooxy, PRVEBIES no,

al koxyam no, nitro, -SO al kyl, -SO substituted al kyl, -SOaryl,

-SO heteroaryl, -S02 al kyl, -S02-substituted al kyl, -SO2-aryl and;
-S02-heteroaryl. The term "hal 0" or "hal ogen" refers to fluoro, chloro,
bronmo and iodo. 5 The term"heteroaryl"” refers to an aromatic group of from
| to 15 carb t angdy 4 gt " SA n|trogen
and sul fur v ey e ] e COClIhlARIGRR SALEGHEE bR, O]

Unl ess ot hemledkﬂm@tme&me}dld@y@t labkenyl efubstitated nlkemyl, aikymyhatder oar yl

substi tuent rou o be optionally substituted with |
to 5 substi tS‘t'ﬁe#t1 uste(ns't( P"ﬁ%%'lylg E&fge&n%mf'l tuents, selected fromthe 10
group consi stingTaé te@ﬁ)ﬂ:ﬁl@ﬂlkyh’}tdﬁeﬁxycycﬂtblaﬂdyl graﬁpdoffﬁinkytq 2mddany, al kenyl,

al kynyl, _cycl oal kyl , cycl oaI ken X‘JﬁSt Ituted al kyl, substituted al koxy,
subst i t ut 2d AMSRying 2 singlsayria ff ‘&P‘ﬁ ?/FO“d%EPBQﬂ“%t%tEPh&WP%X kyl, .
substi tuted g?dﬁﬁ:kﬂﬁmﬂ@rwlwaym%plc %mtgﬁtdrtgtstrﬁ@tué%m,as@ BR8] - acyl ani no,
al karyl, aryl, on%/cwam , carboxyl, ~ carboxyl al kyl, cyano, hal o,

nitro, het ercwdplgntyl eyslopers s iclpegtyl. ned de biks: or rr&lltlpl%rmmtmcwwwow

am noacyl ox t hi oal koxy, substituted thioal koxy,

t hi oaryl oxy?é1 rﬁ ﬁ@k’gﬁq&}t‘?@l oxy, -SO-alkyl, -SO substituted alkyl, -SO aryl,
-SO heteroar yI ThS&ﬁnakdbyd:tpted Sﬁ)ﬂeadlqbs:tefdrutb@dc!ahtkyilgroupsmavnag ftbm
ubstituents include

;alsgsl " ﬁ{zojﬁxsﬁgﬁ%ﬂeﬂ‘ﬁa ?r?{’%“ogrsﬁ?‘f};{“(?ﬂrétst‘? ted Zom R EWYPKoxy. Such

het er oaryl gbmﬁg@amk&@yaxmateagtk@xy Ic?@oﬂﬁlesubst&@te&ﬁ%dlMylor fury]) or
mul ti pl e condensed ring Fﬂl‘éﬁl i ndol i zi nyl or benzot hi enyl Preferred
1

het er oar yl s cyFieatkenyl. sybstignad cyelgalkeny) pevlagYiming, acyipy. ?‘B&“ﬁh ditatedar al kyl

refers to t I k t er oaryl
are defi nedgﬁgl?{elgﬁ%gﬂghamﬁt(tﬁgﬁggfgl @rﬂw"!rc’g\tﬁ%g&ﬁf eﬂoegdéﬁ%ﬁ ]ﬁagoé( ng

pyndyl met hy Iketopthidkgipl earbnxyl, carheilatkylethioptyloxyridiohpterdaitexy,
15 thioheterocyclooxy, thiol, thioalkoxy, substituted thioalkoxy, aryl, aryloxy,

heteroaryl, heteroaryloxy, heterocyclic, heterocyclooxy, hydroxyamino,
alkoxyamino, nitro, -SO-atkyl, -SO-substituted alkyl, -SO-aryl, -SO-heteroaryl,
-S0O,-alkyl, -SO,-substituted alkyl, -SO,-aryl and -SO,-heteroaryl.
The term "cyclqatkenyl” refers to cyclic alkenyl groups of from 4 to 20
20 carbon atoms having a stngle cyclic ring and at least one point of internal
unsaturation. Examples of suitable cycloalkenyl groups include, for instance,
cyclobut-2-enyl, cyclopeat-3-enyl, cyclooct-3-enyl, and the like.
The term "substituted cycloalkenyl” refers to cycloalkenyl groups having
from 1 to 5 substituents, and preferably 1 to 3 substituents, selected from the group
25 consisting of alkoxy, substituted alkoxy, cycloatkyl, substituted cycloalkyl,
cycloalkenyl, substituted cycloalkenyl, acyl, acylamino, acyloxy, amino, substituted
amino, aminoacyl, aminoacyloxy, oxyaminoacyl, azido, cyano, halogen, hydroxyl,
keto, thioketo, carboxyl, carboxylalkyt, thioaryloxy, 'thiohcteroaryloxy,
thiohctf:rocyt:l_ooxy, thiol, thioalkoxy, substituted thioalkoxy, aryl, aryloxy,
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25 The term "heteroaryl oxy" refers to the group heteroaryl-O.. The term"
heteroarylene " refers to the diradical group derived from ﬁe’f‘@‘?ggq)@l
(including substituted heteroaryl), as defined above, and is exenplified
by the groups 2, 6-pyridylene, 2,4-pyridiylene, 1,2-quinolinylene,

1, 8-qui nol i 1, 4- benzof uranyl ene, 2,5-pyridnyl ene, 2. 5-indolenyl,
and the |ik‘g¥|"%£ﬁh’ June 2004 WD 01742213 PCTI US00/ 33155 TRETU&HR3E5S

"het erocycl e" or "heterocyclic" or refers to a nonoradical saturated
unsaturated group having a single ring or nmultiple condensed rings, froml
to 40 carbon atons and froml to 10 hetero atonms, preferably | to 4

het eroat ons, selected fromnitrogen, sulfur, phosphorus, and/or oxygen

wi t hi n t he r hetgroatyhlhersoagtidrer hatgecyslicdustacgclnedy, bydroxyamdef,i ni ti on for the
het erocyclic_gubsti.t uent o rqcvclic r QUps .c e optjonally
substi tut ed \?\nﬁ(f) (04 e 4 "5‘,rd'é%a%?’lgsecﬁ'ﬁ‘gqsémfdt%k@ ‘g B %HT‘E{OEWLM ected from
the group conSOghikpy-Sb,-abitintyd alkyIDNO, tan] add a8 dgcheyeroyic| oal kyl
substituted cycl oibgkyl , .cycl ogtlﬂéen |, substituted cycl oal kenyl, acyl,

acyl am no, acyl ox{¢ ®q #Hd° 5o Ltekds Wriu050: chiorg. fErtes tnd igdg- noacyl oxy,

oxyani noacy|, azi g ek "KAFERyl" RF 8L4h arbaOpBhp o8l 1 & 5 &k8L,0, car boxyl,
car boxyl al kyl , thioaryl oxy, thioheteroaryloxy, thioheterocyclooxy, thiol,

t hi oal koxy, 3GPsand dted hetproaramg ssiscted fipm oxygenyBigegen and selfuyayighin at

i eteroarylo " P | 0o 1NO | koxyam no,
o - sb al e FEEREUEIE poREh L REFLR” Bhtess NG BBy 162"
-S2- al kyl , dSEtiguios thethetemdryhbdbstitnert SOZh hetytoasyh gronfiFantveopti@aily| . 15 Such

het er ocycli c_qgrou can ve a.single.ring,or | t.i pl e condensed rings.
Preferred hef"g’rs%')%?l ‘Y@El g%cﬁ“ﬁﬁ%“%r B'i‘?&r?qlg,l G gﬂlﬁ“ﬂg‘?ﬁ'ls?leﬁfﬁ%gf"i‘?éh? i ke.
Exanpl es 1t giohp 0geitig bEAPRKY, hydRe, thiol, @ ACHEN SAkdIxICAINES 1, alkyhyiar € not
limted to, p%grol e, thiophene, furan, imdazole, pyrazole, rﬁﬁé” di ne,
pyrazine, py¥qekrbrecloplirvh asisHvted b spbstitucd ?lg‘é’iymé!&sét,“tﬁd re, indazol e,
purine, qui NQlHsELRA.alkya, s@gauk@%dnmyl,%ubﬂﬁth@&cr&h&hﬁ! ShinPe:

napht hyl pyri di ne, egw noxal i ne, quinazoline, cinnoline,” pteridine,

car bazol e, cstitstiufegaminth eméneat.iadylaminoadkanl, aeyl, aptiexyaatitie, chibneyl,

i dazol | net oty BB IS R R Ao BRIk R 21 ne, 1 ndol i ne.
mor phol i nE, heterocyclooxy, aminoacyloxy, oxyacylamino, thioalkoxy, substituted thioalkoxy,

thioaryloxy, thioheteroaryloxy, -SO-alkyl, -SO-substituted alkyl, -SO-aryl, -SO-

hete}oary!. -5O;-alkyl, -SO,-substituted alkyl, -SO,-aryl, -SO,-heteroaryl and

trihalomethyl. Preferred aryl substituents include alkyl, alkoxy, halo, cyano, nitro,

tn'halbmelhy!, and thioialkoxy. Such heteroaryl groups can have a single ring {e.g.,

20 pyridyl or furyl) or multiple condensed rings (e.g., indolizinyl or benzothienyl).

Preferred heteroaryls include pyridyl, pyrrolyl and furyl.

The term "heteroaralkyl" refers to the groups -alkylene-heteroaryl where
alkylene and heteroaryl are defined herein. Such heteroaralkyl groups are
exemplified by pyridylmethyl, pyridylethyl, indolylmethyl, and the like.

25 The term “heteroaryloxy™ refers to the group heteroaryl-O-. |

The term " heteroarylene " refers to the diradical group derived from
heteroaryl (including substituted heteroaryl), as defined above, and is exemplified
by the groups 2,6-pyridylene, 2,4-pyridiylene, 1,2-quinolinylene, 1,8-quinolinylene,
1,4-benzofuranylene, 2,5-pyridnylene, 2,5-indolenyl, and the like.
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tetrahydrof uranyl, tetrahydrothi ophene, and the |like as well as

N- al koxy-nitrogen 25 containing heterocycles. The term™ hetér’B'&%g@%xy"
refers to the group heterocyclic-O. The term"thioheterocycl ooxy" refers
to the group heterocyclic-S-. 19 4 June 2004 WD 01/42213 PCT/ USOQ 33155 The
term "heterocycl ene” refers to the diradical group forned froma

het er ocycl O H&2Haf i ned herein, and is exenplified by theqrusopsiss

2, 6-norpholino, 2,5-nmorpholino and the |ike. "Heteroarylam no" neans a 5
menbered aromatic ring wherein one or two 5 ring atons are N, the

remai ning ring atons being C. The heterocycloamino ring nmay be fused to a
cycl oal kyl, aryl or heteroaryl ring, and it nmay be optionally substituted
with one or nore ubstlbuents ferabl%/%/one or two substituents,

sel ected from al Kyf ™8y %tf’mf)(ﬁ'ee SRIPCYCS OF EeffiR §9 @ mapgrpdical satupaiad

heteroaryl, unb@ﬁ@rea@mkflﬁxhng ba.lngc riay 8PAultipdond@iédengsSiiatiith yped ani no,
acyl am no, - where 10 R 1s hydrogen, alkyl, alken % cycl oal kyl, acyl,

aryl, heter(?a‘fb?f‘ atogisgng frm io loﬁ'éie@r%%ﬁ‘%lprﬁf?‘?b‘ydr‘ﬁ496’@}%@’{%@% is an
i nt eger frorﬂ&]hi@mge@mm hSs hdwlrs%%m(,%fpwnﬂﬁm&h Onkess RerwEKY!

al kenyl , cycl oal ky am no, terocycl o,” ary], hetefoaryl, aralkyl,
het er oar aPkydopstraivisd by si]sebﬁflntleafdryhetm@mcedm Jubstwent,sottolaterncyclic ncl udes, but

et ony )t e LR S RULREGNE SR ARER) F S0 dBuBRRzPY 220!

ring atons, sekeeéiromahe gxeqstomengomgcoay Gobdtisutdd ﬂn@kwaﬁcﬂ@n@‘il y contains one
or two addit het er o elected from the group. consisting of

N, 0, or (5)‘#?‘%!991@?8’%%3’\ §y°'.}1 °H¥ ﬁ’@?“@‘%ﬁ-’(‘é"ﬁ"ﬁ?“?‘) acyl,2eYI2IR% ni ng ri ng

at oms bei ng a@lo%‘f}%ﬁﬁ]d)Elﬂ)séﬁﬁtea(ﬂnﬁﬂ@mﬁnaﬁd}mcﬂﬁj %ﬁinhuoataﬁ LARl,aced by a
car bonyl ngoup het er ocycl oam no rin fused to a cycl oal kyl ,

aryl or Het evenms hrlogannhydragyl keto, mwéi?fob@ﬂl%ﬂ Sﬁh@@)ﬂﬁ“sxlﬁbloﬁwmxe!d wi th one or
al LS S s Rl eyl RERROARR, PSR, dFh R paGhESL e Trom
het er oar al kyay), dnglbxy, heipanag), faeydaryladyi hmgros)uhs,ﬂmtem(:gdoam, no, acyl ani no,

hydroxyamino, alkoxyamino, nitro, -SO-atkyl, -SO-substituted alkyl, -SO-ary}, -

SO-heteroaryl, -SO,-alkyl, -SO,-substituted alkyl, -SO,-aryl-and -SO,-heteroaryl.

15 Such heterocyclic groups can have a single ring or multiple condensed rings.
Preferred heterocyclics include morpholino, piperidinyl, and the like.
Examples of nitrogen heteroaryls and heterocycles include, but are not

Hmited to, pyrrole, thiophene, furan, imidaiole, pyrazole, pyridine, pyrazine,

pyrimidine, pyridazine, indolizine, isoindole, indole, indazole, purine, quinolizine,

20 isoquinoline, quinoline, phthalazine, naphthylpyridine, quinoxaline, quinazoline,
cinnoline, pteridine, carbazole, carboline, phenanthridine, acridine, phcnanthroiine,
isothiazole, phenazine, isoxazole, phenoxazine, phenothiazine, imidazolidine,
imidazoline, pyrrolidine, piperidine, piperazine, indoline, morpholine,
tetrahydrofuranyl, tetrahydrothiophene, and the like as well as N-alkoxy-nitrogen

25 containing heterocycles.

The term "hct:erocyclooxy" refers to the group heterocyclic-O-.

The term “thioheterocyclooxy” refers to the group heterocyclic-S-.
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25 -OR (where R is hydrogen, alkyl, alkenyl, cycloal kyl, acyl, aryl
heteroaryl, aral kyl, or heteroaralkyl), or -S(O nR [where n4iJ§"3éopﬁt eger
fromO040 2 and R is hydrogen (provided that nis 0), alkyl, alkenyl,

cycl oal kyl, am no, heterocyclo, aryl, heteroaryl, aral kyl, or

het er oar al kybhiud¥eyr € specifically the term heterocycl oam ' es, but
Is not limted to, pyrrolidino, piperidino, norpholino, p?%@’r”g‘gz]’ﬂﬁgg 20 4

June 2004 WO 01/42213 PCT/ USOQ 33155 i ndolino, or thionorpholino. The term
het erocycl oam no al so i ncludes, quinuclidine, 1-azabicyclo[2.2.1]heptyl,
1-azabicycl 0[ 3. 2. 1]octyl and the derivatives thereof. The term"”

oxyacylam no " or "am nocarbonyl oxy" refers to the group 5 -0OC(O NRR where
each R is i ndepenibattny "leydocygkne” rafeksytb thestifadichlt gibepdfomhdd/fromar yl ,

het eroaryl, or heterocyclic, wherein al kyl, bstituted al kyl, aryl,

ot o oar Y1 atreTEYdr GEudined WFE s Yo BrrRlieR BY Biegiouph & scrapipnotino, |
Spi r o- at t acheg-@ayphoalolant dgriep " refers to a cycloal kyl group attached to
another ring via gne carbon atom common to both rings. 10 The term"thiol"
refers to the groufeterapylamino”msans 2 p RicHRFI Ripmage ring whotejmons'or teders to t he -

group - S-al Kyihg 1dfhsRI ) the MRskdid Aiflacbiit fahex i - roup
-S-substitut eldg al k;I . "I!he ?%r rln 'trﬁg?%a'{rqillg‘%xé;g ?trttanf3 féfiésl%%%k%a&éagqu%%p aryl - S-
wher ei n t he #wybe firsodiip 4 eycloakkyldedyl erdteatroyiengnanidutinagbeogpticoallyl | y
substituted . s al efi bove. The .t erm "t hi ohet er oaryl oxy"
refers to thglgﬁgélr'%lggqﬂg}%’r%gzglﬁ? %lb Hﬁﬁ%‘%é?ﬁ?etrﬁbé? ofie réwga%f&“ﬁf’té’ljp is as

def i ned aboveeleansd fiasin alyyl pibistraeddlalkyh whdbalkyli zgl, anlkyl, Beevdpsl,as  al so defi ned

above. As to,any o e above groups whjch contain one.or nore
n8iPibatiliol ARlgoRare ot Hhne P Sed Hafo s dAmi (OB (bethot cont ai n

substi tuents,

any substig URii@Hy&&geﬁpalﬁﬂpaién?/lﬂ:}c%hlmtakﬁ[_ 1, Wl R aengi &l cal |y
i mpractical and/or synthetically non- feasible. In addition, the conpounds
of this invehttPEaalkyb erae(QpR [yhbere adcacinieaen from 8¢m prd By kyideagehr om t he

R T e Lt
heteroaryl, aralkyl, or heteroaralkyl]. More specifically the term heterocycloamino
includes, but is not limited to, imidazole, pyrazole, benzimidazole and

15 benzpyrazole.
“Hcterqcycloamino" means a saturated monovalent cyc]id groupof4to 8
ring atoms, wherein at least one ring atom is N and optionally contains one or two
additional ring heteroatoms selected from the group 'consisting of N, O, or S(O)n
(where n is an integer from 0 to 2), the remaining ring atoms being C, where one or
20 two C atoms may optionally be replaced by a carbonyl group. The
heterocycloamino ring may be fused to a cycloalkyl, aryl or heteroaryl ring, and it
may be optionally substituted with one or more substituents, preferably one or two
substituents, selected from alky), substituted alkyl, cycloalkyl, aryl, aralkyl,
heteroaryl, heteroaralkyl, halo, cyano, acyl, amino, substituted amino, acylamin(:‘
25 -OR (where R is hydrogen, alkyl, atkenyl, cycloalkyl, acyl, aryl, heteroaryl, aralkyl,
or heteroaralkyl), or -S(O)nR [where n is an integer from 040 2 and R is hydrogen
(provided that n is 0), alkyl, alkenyl, cycloalkyl, amino, heterocyclo, aryl,
heteroaryl, aralkyl, or hetcroaralkyl]. More specifically the term heterocycloamino

includes, but is not limited to, pyrrolidino, piperidino, morpholino, piperazino,
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end- poi nt val ues. 25 The term "pharmaceutically-acceptable salt" refers to
salts which retain biological effectiveness and are not bi ofd§PeaP¥4 or
ot herwi se undesirable. In many cases, the conpounds of this invention are
capable of form ng acid and/or base salts by virtue of the presence of
am no and/ or carboxyl groups or groups simlar thereto.

Phar maceut M$#¥42idccept abl e base addition salts can be pregAiseorsfisom 21 4
June 2004 WO 01/42213 PCTI US00133155 inorgani ¢ and organic bases. Salts
derived frominorgani c bases, include by way of exanple only, sodium
potassium |ithium amonium calcium and nmagnesium salts. Salts derived
from organi c bases include, but are not limted to, salts of prinmary,

secondary and . tertiary amnes, .quch as al kyl am nes, dial kyl am nes, 5
trialkyl am’H8@3“°s9f6é‘>f/’F‘Pgil]‘8ﬁ"Qal’ag‘?l-‘e %%eyx'arﬂcg'aﬁ i'?ﬁi‘f@a» al kyl) ami nes,
tri(substit ufeshchliiy1)}azamtyres 2 2allepny, 1-2abibRTof3 di1adde AN ¢ nes, trial kenyl

am nes, substjituted al kenyl am nes, di(substituted al kenyl) am nes,
tri (substitutc@yatiyerbsiEef  ani nes, cycl oal kyl ani nes, di (cycl oal kyl) ami nes,

ti (cycl oal kyl) ang : i d : b i ituted

cycl oal kyl am ne?ﬂ{a(rﬁi'sr?uzdg %ﬂ%@l%pfé&?:rﬁ)gg%ﬁw@mpﬁég tﬂ@g%ﬁ%gl kenyl am nes,
di (cycl oalbk eEHPIEARR ndiste eaeti R dsipdapandenily hydrogem alked, substitated alkybdryl,

cycl oal kenyl I Nes i i . m.pe, . trisubstituted

cyol oal kenyl "R o SRl AR U R A ORI Retsr IS

het er oaryl dieteresclicirk ed dafioed hdreiam nes, tri heteroaryl am nes, heterocyclic
am nes, diheter clic, am nes éri Peh‘g[ oc%‘gj,i am nes, m xed di- and
tri-am nes where Qi tof8 | sgugptiached grcloathyl erap ¢ refsrinacysioaliyberaip ne ar e

di fferent angaaea s Mldiicck Ay LGk tBon A6:R¢PmAPRAS Bdth RdgOf al kyl, substituted
al kyl-, al kenyl, substituted al kenyl, cycloal kyl, substituted cycl oal kyl,

cyci oal kdfyl , subdweiteron"drolc yederp tn theggpnp -Hly| | " heteroaryl, heterocyclic,
and the |ike- A i " e i : t ree
Sthe hdfid Hﬂ%&?hgﬁgﬁﬁﬁm”‘ﬁ?&?m (Rl -Lhud )

substituents, together v no nitrogen, éterocyclic or
het eroaryl 20 gr Gihe teriX awiptimtddhioglkexyd dfers tnthn gouprBsulgaiutdadalidy of exanpl e

oL, 0P o0 i LY B s b ek >
t r omet ham neas defisédwbovesingiuding Optionally substituted aryl groups also defined above.

15 The term "thicheteroaryloxy” refers to the group heteroaryl-S- wherein the
heteroaryl group is as defined above including optionally substituted aryl groups as
also defined above.

As to any of the above groups which contain one or more substituents, it is
understooed, of course, that such groups do not contain any substitution or

20 substitution patterns which are sterically impractical and/or synthetically non-
feasible. In addition, the compounds of this invention include all stereochemical
isomers arising from the substitution of these compounds.

Unless specified otherwise, all ranges referred to herein include the stated......
end-point values.

25 The term "pharmaceutically-acceptable salt" refers to salts which retain
biological effectiveness and are not biologically or otherwise undesirable. In many
cases, the compounds of this invention are capable of forming acid and/or base salts
by virtue of the presence of amino and/or carboxyl groups or groups similar thereto.

Pharmaceutically-acceptable base addition salts can be prepared from
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hi stidi ne, caffeine, procaine, hydrabam ne, choline, betaine,

et hyl enedi am ne, gl ucosam ne, N-al kyl gl ucam nes, theobroninéﬂ”ﬁ%??%%s,

pi perazi ne, piperidine, 25 norpholine, N-ethylpiperidine, and the like. It
shoul d al so be understood that other carboxylic acid derivatives would be
useful in wpgepsBatice 5f this invention, for exanple, carboxylic acid

ami des, including carboxani des, |ower alkyl carboxani desFPCHPIORH1SS

car boxam des, and the like. 22 4 June 2004 WD 01142213 PCT/USOQO 33 t 55
Pharmaceutically acceptable acid addition salts may be prepared from

I norgani ¢ and organic acids. Salts derived frominorganic acids include
hydr ochl oric acid, hydrobrom c acid, sulfuric acid, nitric acid, phosphoric

aci d, and 1 f@rdahitand Salakie LRS! YAM dor A REH R F0RYS, InBRbLEPAPS] T € aci d
propionic acid., 5 glycolic acid, ?y(UVIC acid, oxalic acrd,” nalc acid,
mal oni ¢ aci de*xapeeHY.codismngpotassigme fithivrai anmdniwmr ¢atcivrojaod magmesiani ¢ aci d,
citric acid, (RENZA ARG ' i ' ndel | chd t hanesul foni c
acid, et hanegul fonisc egg‘%ﬂ?mg?%ﬁ?g%g?@ﬁﬂ%dg’nﬁ.a%%%ﬁmﬁg‘gg’r E{IF‘?PE acid, and
the |ike. Thpamagynsetonshagramd catidry emirey,sadcapiioh hbaireatdidiyl amimkers to the
cation of 1 har maceut.j cal L.ysacceptabl e .salt he term "protecting
group" or 5?lb}“gc F?\"dmasr’Blgbﬁh*"?egfai}ééa?wcgﬁasﬁsﬂﬁ‘bewy }mifgSan bound to one or
mor e hydr oxytri(subkitoled alkyi) amires, MaoPeXyihesgdiaMpsyt afifdl Qriakespamirs (i ncl udi ng
i nt er nedi at es therﬁow6 J(Fjr events reactions fromoccurring at these groups
and whi ch pr3tbedpied glkgr apunes,fifsubstiigd Alkenyl) apvnes drfsubsinted wlkeriydal 15 or

enzymatic st ﬁﬁﬁ,eg,eyc{]mﬁ QMHc&Qlli(W@?MM){AS; tﬂ(@cmdljy@%ergﬂesor car boxyl

group. The particular renovabl e bl ocking group enp 'S not critical
and pr ef er r eghbstituied gydioatkyh pmings.disubstvatkd exgiagikylgwinencisuldatuednyent i onal

substitu S ch Asni ggj k Jt]) 19: Z%‘L acetyl ... chloraacetyl,  thi ogenzyl ,
benzyl i cﬂﬁne?ﬁ%heﬁac i ’ty i yﬁﬂ | %ﬁéﬁgﬁy‘\éﬁf}fj FODRIDE, Er}cif’f’fé‘fa P#ip that can
zy P acy . :
be i nt r oducexniobs satstiluled cycibakenyhyrines WisulBinftetheycioanahyltanig)d | at er
sel ectively trer?}/'ﬁ:ge[dei t he‘k lgrx chem cal or enzymatic pethods in mld
condi tions” cORBRPMEYRCPRCPHEREY GPEBPH KATH RIS apfl ghdies.ed  r enovabl e
t-hi ol bl ocki igergargiipsindsN@ibete@ag SHintd, deheBrOHAITmMIAGY het@bOHRAS amPenZ Y|
diheterocyclic amines, triheterocyclic amines, mixed di- and tri-amines where at
15  least two of the substituents on the amine are different and are selected from the
group consisting of alky], substituted atkyl, alkenyl, substituted alkeny, cycloalkyl,
substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl,
heterocyclic, and the like. Also included are amines where the two or three
substituents, together with the amino nitrogen, form a heterocyclic or heteroaryl
20 group. Examples of suitable amines include, by way of example only,
isopropylamine, trimethyl amine, diethyl amine, tri(iso-propyl) amine, tri{n-propyl)
amine, ethanolamine, 2-dimethylaminoethanol, tromethamine, lysine, arginine,
histidine, caffeine, procaine, hydrabamine, choline, betaine, ethylenediamine,
glucosamine, N-alkylglucamines, theobromine, purines, piperazine, piperidine,
25 morpholine, N-ethylpiperidine, and the like. It should also be undesstood that other
carboxylic acid derivatives would be useful in the practice of this invention, for
example, carboxylic acid amides, including carboxamides, lower alkyl

carboxamides, dialky! carboxamides, and the like.
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groups, and the like. Preferred renovabl e am no bl ocki ng groups incl ude
conventional substituents such as t-butyoxycarbonyl (t-BoOC), 4-June 2004
benzyl oxycar bonyl 25 (CBZ), fl uorenyl methoxy-carbonyl (FMOC),

al I yl oxycarbonyl (ALOC), and the |ike which can be renoved by conventi onal
conditions“po(gl% 5 ble with the nature of the product. Preferred carboxyl
protecting gt g 3include esters such as methyl, ethyl, BSTEEP334S put yi
etc. which can be renmoved by mld conditions conpatible with the nature of
t he product. 23 4 June 2004 WD 01/42213 PCT/ US04/ 33155 The term "optional "
or "optionally" nmeans that the subsequently described event, circunstance
or substituent may or nmay not occur, and that the description includes

i nstances where SBafn@¢@RhlPhccepthll FGE adfiGor0GR gy 80 Prepitsd ABMES Where it
does not. 5 The term"inert organic solvent" or "inert organic solvent”
nmeans a sol vBRIEANIGANEPrERRIC pgidy: tSalihksived fremdpaerganic agids eludthe reaction being
described i ' ki L J gl G- DY L | e .only,
benzene, t ol anen e sty R, Sl Sy bbb FE AT, g

chl orof or m thelike| Falte detdined fiogeorgeiieadidd indodesacetic atidpropawat atid, acet one,

met hyl et h . még E]an l. hano ropanol.. .10 .i. sopropangl, t-butanol,
di oxane, )pslyré(1 g%oﬁg?mg ﬁ%gﬁ!ﬁ]’I?S%mcl?ﬁfdég\éﬁcs%cg%‘i'?ﬁ]%"dc ?%d’tsﬁ(gc’m 8Atr ary, the

sol vent s usemaleir atidefuneeic heidnartdieseid, dait dofd bénzoiraeid| cigdmis atiwents. The
term"treatnent! . .refers to any tregtnent a pathologic condition in a
mammal , par t PR ‘F?‘i}‘id"‘ﬁllﬁ?ﬁ?’i‘,]%ﬁ‘r‘id‘c‘an%'i“lﬁ‘ﬂ%’ggp“'(’iaj"%pﬁ"é‘?}% isHBC#Racidat hol ogi ¢
condi tion frmARGHd idddhd k2 Subj ect 15 which may be predi sposed to the

condition but has not yet been diagnosed with the condition and,

accordi ngly, the Thedemrepharmasatiqallyreeceptable saianaaefers to thepatiomef 4 or t he

di sease cgn 'Hagﬂ' Denthdaliv-atdd '?L:ts'l g the pathologic condition, i.e.,
arresting i '(tjlbs evelljogrr%ﬁt;ma i i%‘ " relieving the pathologic condition, i.e.,
causi ng regr essi orhedért 'Ipeotec@iDg geup b0 hlocking goiup? @icrs @ranf igwupredlictevi ng t he

condi tions n\gﬁiénq}oggd Eyonte %?n%?ct 1@%'&91, ﬁll&?ar}l%hg Img erboxy[ groups of the

compounds (including intermediates thereof) prevents reactions from occurring at
these groups and which protecting group can be removed by conventional chemicatl

15 or enzymatic steps to reestablish the hydroxyl, thiol, amino or carboxyl group. The
particular removable blocking group employed is not critical and i)referred
removable hydroxyl blocking groups include conventional substituents such as
allyl, benzyl, acetyl, chloroacetyl, thiobenzyl, benzylidine, phenacyl, t-butyl-
diphenylsilyl and any o'ther group that can be introduced chemically onto a hydroxyl

20 functionality and later selectively removed either by chemical or enzymatic
methods in mild conditions compatible with the nature of the product. Preferred
removable thiol blocking groups include disulfide groups, acyl groups, bcﬁzyl
groups, and the like. Prefeﬁed removable amino blocking groups include
conventional substituents such as t-butyoxycarbonyl (t-BOC), bcnzyi_oxycarbon;lvm )

25 (CBZ), fluorenylmethoxy-carbonyl (FMOC), allyloxycarbonyl (ALOC), and the
like which can be removed by conventional conditions compatible with the nature
of the product. Preferred carboxyl protecting groups include esters such as methyl,
ethyl, propyl, t-butyl etc. which can be removed by mild conditions compatible with

the nature of the product.
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The term "pat hol ogi c condition which is nodul ated by treatnment wth a

| i gand" covers all disease states (i.e., pathologic conditi oﬁéﬁ'”%‘?% are
generally acknowl edged in the art to be usefully treated with a ligand for
the njuscarinic 25 receptors in general, and those di sease states which

have been wunwi2i@ be usefully treated by a conpound of fhguédaMerti on-
Such di sease states include, by way of exanple only, the treatnent of a -
manmal afflicted with chronic obstructive pulnonary di sease, chronic
bronchitis, irritable bowel syndrone, urinary incontinence, and the |iKke.
24 4 June 2004 WD 01/42213 PCTI[JSOQ 33155 The term "t herapeutically
effective anmount” refers to that anmount of a conpound which is sufficient
to effect treat meHhe ters aqpipraheds “apjiprally \ineans habtithe sibseqically descabadarmal i n

need of SuCheyeh B ifiancd BSubRRIAPRLY bERLY Yot SR Sl i oREUHpSh | | vary

dependi ng upon t j ect an I sease condition being treat t he

wei ght and amgeludds insiancsuwhae said event genmeninstynagfoceurpandi isdases wherdiit i on, t he
manner of administration and the |ike, which can readily be deternined by
one of ordi na¥y™%kill in the art. The term"linker", identified by the
synbol X5 ref er STHeQergn Gr@tiggdiiic @larpsor "inBalborgaicableait! yeadstaohes: L, and
l.Z. Additi onﬁgl |y, the |inker can be either g_chi ral, qr. 10 achiral

mol ecul e. Thhicksinert prfeaihe coplitions of theifeartion peingdaseiRed i CUUNAEHOR 0| i d i nert

supports suchie@®itheRUtiingd bpsa mrxmnﬁie%;y,iameﬁé toldnd, deb@nifilke. But it is
understood that the conpounds of this invention can be attached to a solid

support if desihydefurnrdimethdfgsmamidsyetorgfarme mathileng ehlasisle; diethybyert s can be

made for_use_j r.aLd ifi i p d simlar
applicati onséd@?&&g’o@%ﬂ?ﬁ%gﬁ nﬁggﬁgjkéﬁ#f@%ﬁ%@ﬂhé‘%ﬁ?’?ﬁé&a@@éases an active
parent drify isemropgendl, nbutanel Fboxant.py(idine) andvhe/lkeniibntess spehifipd aolthag 1 S

adm ni stered t? an'gla | i an ub(jlhect. . Prodrugs Ef .a con;ﬁ_lound of Fornmula (1)
are prepar ed By 8%?%“ HEF Brastions A5irRec, PagB At Tt 990%™ S onpound of
Formul a (1) in surie tam\VakatridhetirefelR@o BRdirddunaitiod B patholayic benditi@amed i n vi vo

to rel ease the parent conpound. 20 Prodrugs include conpounds of Fornula
(1) wher ei n -®2ma} gayicuigrly 3 Bumay, and includes:

) preventing the pathologic condition from occurring in a subject
15  which may be predisposed to the condition but has not yet been diagnosed with the
condition and, accordingly, the treatment constitutes prophylactic treatment for the
disease condition; |
(1) inhibiting the pathologic c.ondition, i.e., arresting its development;
(iii) rclievin'g the pathologic condition, i.e., causing regression of the
20 pathologic condition; or

(iv) relieving the conditions mediated by the pathologic condition.

The term "pathologic condition which is modulated by treatment with a
ligand" covers all disease states (i.¢., pathologic conditions) which are generally
acknowledged in the art to be usefully treated with a ligand for the muscarinic

25 receptors in general, and those disease states which have been found to be usefully
treated by a compound of the invention. Such disease states include, by way of
example only, the treatment of a mammal afflicted with chronic obstructive
pulmonary disease, chronic bronchitis, irritable bowel syndrome, urinary

incontinence, and the like.
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sul f hydryl group in conpound (I) is bonded to any group that nay be cl eaved
in vivo to regenerate the free hydroxyl, am no, or sulfhydrﬂluﬂ?ageﬂ
respectively. Exanples of prodrugs include, but are not limted to esters
(e.g., acetate, formate, and benzoate derivatives), carbamtes (e.g.

N, N-di met h arbonyl) of 25 hydroxy functional groups in conpounds of
For nul a (I¥h?9k@9§he like. Wiile the broadest definition Y49/ hventi on
is set forth in the Sunmary of the Invention, certain conpounds of Formula
(I') may be preferred. Specific and preferred values |listed herein for

radi cal s, substituents, and ranges, are for 25 4 June 2004 WD 01/42213

PCT/ US00/ 33155 illustration only; they do not exclude other defined val ues

or other val ues Wyhid -'m{%mnyéﬂm%Lﬁéun&h%fcm@tmh@o@rn%fﬁubst'tuents A

preferred value for Ais phenyl or pyridine preferred value for R is
hydr ogen rretfmTIlpOUU:*Wb&hiﬁlSuffCEﬂWﬂqelﬁrcp‘rr@hbWéfeﬁn@éhlum’e;f‘@henl? i s hydrogen. A

preferred Vaz}dﬂ%m Rled &n%m%%a'i i .1e¥& ofA'BE’lf lr%’du‘ﬂ&lt TRE heﬁbgﬂnca efTecl g}ft gfr

preferred va referred va NR4 -
(wherein R4 amodnydrlbgﬂfylde;ahdﬁyg ﬁponshﬁmbjetumdGllsa;isky:bndlﬁxmyﬂe;ng(]feafbﬁl eroaryl).

10 A preferred val ue for en or A preferred value for R5
i's hydrog§ ﬁ%f’"ﬁ tandiage o F@? a‘f%?/ ’fe&% “ﬁ? E%Tascﬁcg‘dﬁ“’“c‘ﬁeg}aéﬂ?f bond
attachi ng ( 2f dirstkaipk @id tﬂ@ﬁkd’l%lcﬂrc&f &&(ﬂl%ch&ldﬁﬂmf:@B Bhe dforfiigtyogen,
met hyl , phenyl optlonally substituted wi th al kyl, ioxy hal o, hydroxy,

carboxy, or %M wdhe Henzyl optionally 15 substltuted with aftkyl, alkoxy,

hal o, hydr oxy, afgﬁqm lﬂf(eraﬁéﬁgﬁedabﬁﬁggﬁ{iogrj},(’véfe}%etofa%ﬁ u§%r )gl%up and R8

I ndependent of ea rogen nitro am no. A
preferred vahagotdently alttschaiz kydnérle Addatiompllyy herlinker canlli® egthetrochiat ans. A

B:: 2]]: g; ; 230\/alc 1 ilgé?le%llc %\61 nl&crl}aé Frg?hg’?\én%vér %gt(ggcb&)a(':%gernsoflé ?nryls't' 20 A
supports such as bcads, glass particles, fibers, and the like. But it is understood that
the compounds of this invention can be attached to a solid support if desired. For
example, such attachment to solid supports can be made for use in separation and
purification processes and similar applications.

15 "Pro-drugs” means any compound which releases an active parent drug
accordilig to Formula (I) in vivo when such prodrug is administcre;d toa
mammalian sﬁbjcc{. Prodrugs of a éompound of Formula (I) are prepared by ..
modifying functional groups present in the compound of Formula (I) in such a way
that the modifications pay be cleaved in vivo to release the parent compound.

20 Prodrugs include compounds of Formula (I) wherein a hydroxy, amino, or
sulfhydryl group in compound (I} is bonded to any group that may be cleaved in
vivo to regenerate the free hydroxyl, amino, or sulfhydryl group, respectively.
Examples of prodrugs include, but are not limited to esters (e.g., acetate, formate,
and benzoate derivatives), carbamates (e.g., N,N-dimethylaminocarbonyl) of

25 hydroxy functional groups in compounds of Formula (I), and the like.

7 While the broadest definition of this invention is set forth in the Summary
of the Invention, certain compounds of Formula (I) may be preferred. Specific and

preferred values listed herein for radicals, substituents, and ranges, are for

25



A preferred value for K' is a bond- A preferred value for R is hydrogen. A
preferred value for B is a heterocycl oam no group which attat¢HE8e €834 to a
linker. 25 Another preferred value for Bis a formula selected froma
group consisting of fornmula (j), formula (k), and formula (1): 26 4 June

2004 WO 014 C 1US00/ 33155 (CH2)n C WA, (CH)/ 2 614 (CH2)
-S-W >61 v?%ﬁ%éﬁﬁ(k) wherein: 5 nl3 and nl4 are, indepeﬁ%%ﬁ%ﬁ§?%? each

other, an integer of fromO to 4 provided that ni3+nl14 is an integer of
from3 to 5; n5 and n" are, independently of each other, an integer of from
O to 4 provided that nl5+nl7 is an integer of from3 to 5 n 15 is an

i nteger of fromO to 3 provided that nl5 + nl6 is an integer of from3 10

to 5; nl8, nffisedidnRaR; Mefdo hatdRpadsansd defifdd vneh opbthervalRBwilireger of from
O to 3 provided that n18+ nl4 + n20 is 2 or 3; n21 is an integer of froml

to 3; Wa anddimed ravees iqebp sadiralsiang selstivgety ot her :
‘ A preferred value for A is phenyl or pyridine

A preferred value for R' is hydrogen methyl, or ethyl.
5 Another preferred value for R' is hydrogen.
A preferred value for R? is pymolyl, pyridinyl, or imidazolyl.
Another preferred value for R? is phenyl. -
A preferred value for V is -CH- or -NR*- (wherein R is hydrogen, alkyl,
substituted alkyl, aryl, or heteroaryl). '
10 A preferred value for R” is hydrogen or alkyl
A preferred value for R® is hydrogen, alkyl, aryl, aralkyl, heteroaralkyl, or a
covalent bond attaching (a) to a linker
Another preferred value for R® is hydrogen, methyl, phenyl optionally
substituted with alkyl, alkoxy, halo, hydroxy, carboxy, or amino, benzyl optionally
15 substituted with alkyl, alkoxy, halo, hydroxy, carboxy, or amino.
A preferred value for R%, R”, and R® independent of each other is hydrogen,
alkyl, nitro, hydroxy, or amino. |
A preferred value for K is alkylene having from 1 to 10 carbon atoms.
A preferred valye for X is alkylene having from 1 to 5 carbon atoms.
20 A preferred value for K is a bond or a methylene group.
A preferred value for K" is a bond.
A preferred value for R, is hydrogen.
A preferred value for B is a heterocycloamino group which attaches (a) to a
linker. _ T
25 Another preferred value for B is a formula selected from a group consisting

of formula (§), formula (k), and formula (1): -
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15 ( )n22 R54 R53 or R55 + where: 20 n22 is 0 or 1; R53 and R4 are,
i ndependent |y of each other, hydrogen, alkyl, alkenyl, alkyfiykne 2004
cycl oal kyl al kyl, aral kyl, or heterocyclylal kyl or a coval ent bond attaching
(a) to a linker; R55 is alkyl, alkenyl or alkynyl; and 27 4 June 2004 WD
01/ 42213 PCTIUSOO/33155 W is -N(On23 or -N+-R56 where n23 is 0 or 1, and
RS6 is al KYPUAEnyI .,  alkynyl, or aralkyl, or a coval eRETHEMBIESt achi ng
(a) to a linker, prOV|ded that a carbon other than a bridge head carbon is
bonded to B". Another preferred value for Bis a ring represented by the
foll owi ng general 5 fornulae: "W wherein a carbon atom other than a
bri dge head carbon is bound to B"; and W is as defined above A nore
preferred value for B is pyrrolidine, piperidine, or hexahydroazepi ne
attaching (a) to a linker. 10 Another nore preferred value for Bis
pi peri dine wherein the nitrogen atom of said piperidine attaches (a) to a
| i nker. Another nore preferred value for B is piperidin-4-yl wherein the
nitrogen at the 1 Pj}lon optlonallxcggjaches (a) to afNinker. Another
nore preferred v |s qui nu dlﬂ@ﬁil azabi cy ¢ pWd - 15
heptyl, or |-azabi 8'0[ N Joct dﬁ?ﬁ@prwgo(a) 0 ¢r, wherein a
carbon other t tha [4 dge hea (Egpyﬂf'bound tq
n;

® k) M-

wherein:
5 n,, and n,, are, independently of each other, an integer of from O to 4
prbvided that n,;+n,, is an integer of from 3 to 5;
n,s and n; are, independently of each other, an integer of from 0 to 4
provided that n,s+n, is an integer of from 3 to 5;
I is an integer of from O to 3 provided that n,; + n,, is an integer of from 3
10 to3;
Ny, Ny, and ny, are, independently of each other, an integef of from @ to 3
provided that n;g+ n,y + n,, is 2 or 3;
Ry is an integer of from 1 to 3;
W?* and W€ are, independently of each other:
15

R¥
>( -)::: or >If__ /S
where:
20 Ny, isQor i;
R>* and R* are, independently of each other, hydrogen, alkyl, alkenyl,
alkynyi, cycloalkylalkyl, aralkyl, or heterocyclylalkyl or a covalent bond attaching
(a) to a linker;

R* is alkyi, alkeny! or alkynyl; and
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A preferred value for D' is-(CH2)n4J- where n43 is an integer of from|l
-10, preferably 2-8, nore preferably 2-4. Another preferred*/d%€04%r n43
is an integer of from 3-10. 20 A preferred value for Dis -NR3' R32 or

- N+(R33R34R35) M where R3}, R33, and R34 are, independently of each other,
hydr ogen o , and R32 and R35 represent a coval ent ttaching
(b) to a I?Vrﬁwﬁk/bre preferably K71, R33, and R34 net hy|'fé,)'%§%%{§%‘§ and R35
represent a coval ent bond attaching (b) to a linker. A preferred value for
R27 is hydrogen. 25 A preferred value for R28 is hydrogen. 28 4 June 2004
WO 01/ 42213 PCT/ USUQ 33155 A preferred value for R29 and R30 i ndependently
i s hydrogen; or one of R27, Rteg R29, or R30 together with the adjacent
group forms a netWiseNedingyy -N+R* ahibszingrie BiootyangR5tis alkil, pikefigy r ed val ue for
n" is 1 5 ferr val r.nk2 is.6.. - Apreferred value for Fis
_0-. A pref ANRYE IR KL HRaleBcRa Fudching o kS NRa2RA3 wher i n
R42 is hydrogen posvidddabist,a catbon biher tRABREMEE T ad\berb @i 10 b&idAd &g R4S are

alkyl, and R43 is, a, coval ent bopd_attaching (c o.a_linker. 10 A
preferred val ue FYIUHEr P’??e-rﬁg,"a]?f\lﬁ?-rp‘ﬁlf‘@@f@g‘&%“ PNE’-‘C%)“?“PWA“W@%r eferred
val ue for 5F foirfuladNH-, N(CH3)- or -N(CH3)2- wherein the nitrogen atom
attaches (c) to a linker. A preferred value for R36 is hydrogen. Preferably

R37 is ortho to the - {CHR38) - up W s hy gen ogycal koxy. 15 Mre
preferably R37 is orth o th CHR38) - | gr oup

is R38 is hydrogen- P r abl 9 i roge

formula (d) wherein: RIG7is a or titube

d i thoxy. Preferably
wherein a carbon atom other than a bridge head carbon is bound to B"; and

r ef ly L2 is a group of

W€ is as defined above.

A more preferred value for B is pyrrolidine, piperidine, or hexahydroazepine
attaching (a) to a linker.

10 Another more preferred value for B is piperidine wherein the nitrogen atom
of said piperidine attaches (a) to a linker.

Another more preferred value for B is piperidin-4-yi wherein the nitrogen at
the 1 positi'on optionally attaches (a) to a linker. , l

Another more preferred value for B is quinuclidine, i-azabicycio[2.2.1]-

15 heptyl, or l-azabicyclo[?..?.l]octyl attaching (a) to a linker, wherein a carbon other
than a bridge head carbon is bound to B",

A preferred value for D" is-(CH,)n,,- where n,, is an integer of from 1-10,
preferably 2-8, more preferably 2-4. Another preferred value for n; is an integer of
from 3-10.

20 A preferred value for D is -NRR¥ or -N*(RPR¥R™)M- where R, R™, and
R™ are, independently of each other, hydrogen or methyl, and R¥ and R represent
a covalent bond attaching (b) to a linker. More preferably R, R®, and R* methyl, .
and R* and R* represent a covalent bond attaching (b) to a linker.

A preferred value for R? is hydrogen.

25 A preferred value for R® is hydrogen.
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al kyl; R47 is alkyl, substituted al kyl, or heterocycle; or R46 and R47
together with the 20 nitrogen atomto which they are attach&dur®gefo4

het erocycle. Preferably, L2 is a group of formula Al -A241 as shown in the
following table. 1.2 is preferably linked to X through a non-aronatic
nitrogen at ogf;e.g. a secondary am no nitrogen) of L2. ')Q 4 June 2004 WO
01/ 42213 5WPEHU3H0133155 No. No. Al H3C,, /" " ~NA20OH CH3 ORCHURMIGAKSS) NI CH3
C N ASN% - N~/\ CH3A6~ 1 N N~ A7HO (), ASHO (R N--G-j6 H3¢c(Rh r HON CH
K3C

. A preferred value for R and R* independently is hydrogen; or one of R7,
R%, R?, or R® together with the adjacent group forms a methylenedioxy or
ethylenedioxy group.
A preferred value forn,, is 1.
5 A prefemred value for ny, is 6. -
A preferred value for Fis -O-.
A preferred value for F” is a covalent bond, -OR®, -NR¥R* wherein R® is
hydrogen or alkyl, or -N*(R*R*“R**) wherein R* and R* are alkyl, and R® is a
‘covalent bond attaching (c) to a Iinker.
10 A preferred value for F" is -O-, -NH-, N(CH,)- or -N(CH;),-
A more preferred value for F” is -NH-, N(CH,)- or -N{CH,),- wherein the
~ nitrogen atom attaches (c) to a linker.
| A preferred value for R* is hydrogen.
Preferably R is ortho to the (CHR?)- group and is hydrogen or alkoxy.
15 More preferably R¥ is ortho to the -(CHR*)- group and is methoxy.
Preferably is R* is hydrogen.
Preferably R:” is hydrogen.
Preferably L, is a group of formula (d) wherein: R* is alkyl or substituted
atkyl; R¥ is alkyl, substituted alkyl, or heterocycle; or R* and R¥ together with the
20 nitrogen atom to which they are attached form heterocycle.
Preferably, L, is a group of formula Al1-A241 as shown in the following
table. L, is preferably linked to X through a non-aromatic nitrogen atom (e.g.- a

secondary amino nitrogen) of L,.
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A90 AL10CH N CH3H3C' N 1°{ (R) H3C HO 30 4 June 2004 WO 01/ 42213
PCT/ USOQ/ 33155 Al | H2NA12H3C N N HO HO H3C A13HO (Rl =(sr N-CA3H19&0¢H3 N OH
OHci \ A15A16fsl 0 N N~CH3N NH2 A17CH3 A18~ NH3C ~O N | HO A19s) (OHA20N O
NC U CH3 N A210 A22H3C _ HO ~N ,CH3 N 5

WO 01/42213 PCT/US00/33155
No. L, No. L,
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N
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{5} CH
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31 4 June 2004 WO 01/42213 5 PCT/US00133155 HF F N A23F A24HO O
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/ H3C A290 A30N fHgnes

PCT/US00/33
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N A31A32CH -

A33NA34= N N 32 4 June 2004 WO 01/42213 5 PCTI USOO 33155
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K gaye %
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A43N A44CH3 N N(S) j N CH3 OH 33 4 June 2004 WD 01/42213 5 PCT/ USQQ 33155
A45 A46~---~ [~ NN a~~H HsC - A470A48CI I1CH3 N ,,,~N H N ¢JupedP0qps50N N
' NF N H\NJF F O

WO 01/42213 PCT/US80/33155
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A51IN A52N N O 0 A530HA54N H A55N A56HO HOB N 34 , 4 June 2004 WO 01/ 42213
PCT/ USOQ) 33155 A57NAS8CH3 NIi, CH " OH A59N~ A60CH3 CH3 / NAMUPERRO4AN 0 N-
AG610A621 N 1

WO 01/42213 . PCT/US00/33155
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NN O A63:)4 A64N O-, CH3 0< NH2, A65~ A660H N /--\ N--(i ~\ t N A67/\
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PCT/ US00/ 33155 N OH A710:) A72N 1 O A73NA74N N ~

WO 01/42213 PCT/USOO/S.')]SS
AS57 N A58 : cha
. Q O™

) N7 CH,
Shea%
AS59 ~ AG0 CH,
\ \/\/ e (
A \ N._CHs
O
A61 | A62
o Y
— (7
N N
Y
A63 o AG4
(4 ™
N NH, K/N
5 | A6s : | N A66
N \> O\/O“
S N=— N
t
A67 A68
7~ \ /m /N
O —'\__ N /
S/ N N 2 _/
A69 ‘ AT0 )
(O O
—
N—CHs
35
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having fromg@é—+to-15_carhons atons; wherein one or nore carbon atons (e.g.
1, 2, 3, 4) lissgih | ene group is [xgggnall¥:replaced with -04{; and
wherein the |chain|is otéfnally substijt uted g@nscarbon with one of nore
hydr oxyl (e.{g. o 4). 20 Anot her' prlef value for Xi$ is
nonane-|, 9-di yl, = 1,8-d iyl, prHopang- 1 3-Uiyl,
2- hydr oxypr gpane-{1, 3-diyl, or 5-oxa-nonane-1, 9-di yly~"\Anot her preferred
value for Xlis afgroup of the following fordula: 74_4/Nune 2004 WD 01/42213
PCT/ USOQ' 331 rein the phenyl ringfis ogtionally substituted pith 1, 2,
or 3 fluoro Anot her preferred&v%bge for X is a group of pne of the
foll ow ng fdrmnul Apreferred group commuind$rbf fornmula (1) |are
conmpounds wHer ei L 1S selected fromformjlta4£~N) and (iii); anfl wherein
K' is a bongq or hyNene. 5 A preferr¢d grqup onpounds of fofrula (1)
are conpounds whgre R2 is formul'a (}); R3 isNydrogen, nethyl,|ethyl,

propyl, isogropylf, fluoro, or trifluofjonethyl; B S a bond pr
nmet hyl ene. A preffjerred group of conpoupds off formH®@& (¥ are conppunds
wherein R J——— -s—F-er-rH-a—(H--—Rp—-R2 1 and-R8 are each hydrpgen,

i sopropyl, 10 1lasee@, or trifluoronmethyl;jand K' is
pr ef erred grouptof cenpourfds wgre conpoundsj of

is alkyl, subgtituted , cycl oal kyl ,
or heterocycle| RA7}isy al kyl, substituted al kyl,
_COOR50 where RbgANal kyl : or

met hyl , et hylA38frjop
a bond or ngt hyl gne
formula (1) {wherdin
substitutedjcycl g
aryl, acyl, {heter
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75 4 June 2004 WD 01/42213 PCT/ USOQ 33155 R46 and R47 together with the
nitrogen atomto which they are attached form heterocycle. AJgre?@i4 ed
group of compounds are conpounds of formula (1) wherein L. is a group of
formula (d) wherein Rob and R47 together with the nitrogen atomto 5 which
they are aty@ghps,sf or m heterocycle which is substituted V\dct‘ll,fbs]w%sqs{’
substituents independently selected fromthe group consisting of al koxy,:
substituted al koxy, cycloal kyl, substituted cycloal kyl, cycloal kenyl,
substituted cycl oal kenyl, acyl, acylam no, acyloxy, am no, substituted

am no, ani no - } - } ; do, gen,

hydr oxyl , kefA58% hi oket o, carboxyl, 10 jcasggoxyl al ky|, thioaryl oxy,

t hi ohet er oarlyl oxy} thioh ocycl ooxy, |[thiol} thijoaldoxy, substifuted
ryl, |aryl o®y, teroaryl, |heterparyd , heterocycli ¢,

t hi oal koxy,
het er ocycl ooky, hydroxyantno, al koxyamino, njitrp, -SO al kyl,
-SO substituted alkyl, -SO aryl, -SO hdteroaryf \-SAZ al kyl, -SQZ

substituted fplkyl! -S02-aryl -SOP- hetdroary al kyl, substituted]al kyl,

al kenyl, subsgkgqif ed al kenyl, al kynyl, {aigholfs substituted al kynyl § A nore -
preferred grjoup of conpotpds are conpoynds rula (1) whereifgp L2 is a
group of forjrula [d) ein R46 and R47 todget Ry ith the nitroggn atom
to which th aref at{ ached form het erodycl e i CP\i Rstituted Wth 1 to
3 substitugnts i endently sel ected |f rom{t h&iOgpouf) cagMsi sting ¢f al koxy,
substituted RO al<oxy? acyl, acyl am nd,| acyljo 1 no/ substitut¢d am no,

am noacyl , m NoRc y, oxyam noacyl ,| cyano # ogen, hydroxyl, |-keto,

t hi oket o, cgrboxy], ar boxyl al kyl, hydroxyam nho, al koxyam no, al kyl,
substituted fal kyl} al kenyl, substitutdd al Henyl, al kynyl, and sulpstituted
al kynyl . A preferred—groupof—conpounds—are—conpounds—of—fForrmHa—{ 1)
wherein L2 , 25 is a group of formula (d) wherein R46 and R47 toget her
with the nitrogen atomto which they are attached form heterocycle which
is substituted with | to 5 substituents independently selected fromthe
group consisting of substituted al kyl, alkenyl, substituted al kenyl,

al kynyl, and subsA inidd pefeare&kYANd for L, is A234, A363, A364, A153, A28, A324,
A329, A562, A87, or A239.

A preferred value for X is alkylene optionally substituted with one, two, or

three hydroxy groups, alkylene wherein one, two or three carbon étoms have been
10 replaced by an oxygen atom, -alkylenc—phenylene-alkylehc- wherein the'phenylcne
fing is optionally substituted with one or twe chloro or fluoro groups.

Another preferred value for X is an alkylene group having from 3 to 20
carbon atoms; wherein one or more carbon atoms (e.g. 1,2, 3, or 4) in the alkylene
group is optionally replaced with -O-; and wherein the chain is optionally

15 substituted on carbon with one or more hydroxyl (e.g. 1, 2, 3, or 4).

Another preferred value for X is an alkylene group having from 6 to 15
carbons atoms; wherein one or more carbon atoms (e.g. 1,2, 3, 4) in the alkylene
group is optionally replaced with -O-; and wherein the chain is optionally
substituted on carbon with one or more hydroxyl {e.g. 1, 2, 3, or 4).

20 Another preferred value for X is is nonane-1,9-diyl, octane-1,8-diyl,
propane-1,3-diyl, 2-hydroxypropane-1,3-diyl, or 5-oxa-nonane-1,9-diy}.

Another preferred value for X is a group of the following formula:
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A preferred group of conpounds are conpounds of formula (1) wherein L2 30
is a group of formula (d) wherein at |east one of R46 and Rb¥Junei#@l4dual |y,
or RA6 and 76 4 June 2004 WO 01/42213 PCT/ US00/ 33155 R4' taken together, is
a group that conprises a basic nitrogen atom(e.g. a nitrogen atomwth a
pKa of prefer at | east about 5, nore preferably al |east about 6, or
nost prefe&gﬁﬁgkéf | east about 7). A preferred group of %Siéﬁﬂﬁﬁgﬁhre
conpounds of formula (1) wherein L2 5 is a group of fornmula (d) wherein
R46 is a heterocycle, optionally substituted with 1 to 5 substituents

i ndependently selected fromthe group consisting of alkyl, substituted

al kyl, al kenyl, substituted al kenyl, alk |, and substituted al kynyl; and
R47 is al kyl, substituted al kyl, acyl, orJ-COOR50. A preferred group of
conpounds are conpounds of formul ag(IDxwherein 1.2 10 is a group of
formula (d) wherein R46 is al kyl tpat, ifs substituted by a group that
conprises a basic nitrogen atom (e 5@ nitrogen atomwth a pKa of
preferably at |east about 5, nore pref&rably al |east about 6, or nost
preferably at |east about 7). A preferred group of conpounds are conpounds
of formula (1) wherein L2 is a group of fornula (dé wherein R46 is al kyl
that is opti® ?‘P?"ﬁ@“’g BQEi‘ﬁ?PE'anIWSBW“F‘FWl‘h1102’59’ diyQtoi Brenpat s

i ndependent |y sel gaited ofi@raatvhige &ﬂﬁi . stituted
Al kony  oycl valkyh et oa el B2 gy f%giglglggfﬁ@ny , S0
cycl oal kenyl , acyl, acylam no, acyloxy, am no, am noacy ‘am noacyl oxy,

oxyam noacyl, cyano, halo , hydroxyl, keto, thioketo,j carboxylalkyl,

t hi oaryl oxy, thiohet oxy, thiohgtergcycl ooxy i ol , t hioal koxy, 20
substituted thioal ko i eterocycl et erocyclip hydr oxyam no,

al koxyam no, NR Rb, ein R y be the p or different and and

are chosen from -hydrogen, al ky$; uted al ky, oycl oal kyl , al kenyl,
cycl oal kenyl , al kynyly,/and heterocyclic A prefer#ed group of compounds are
conpounds of formula”fl) wherein |:Z-~--- 25 is a group of formula (d)
wherein R46 is a-heterocycl® which is optianally substituted with I to 5
substituents i ndependently

Br Br

A preferred group of compounds of formula (I) are compounds wherein R?
is selected from formula (i) and (jii); and wherein K" is a bond or methylene.

5 A preferred group of compounds of formuta (I) are compounds wherein R2
is formula (i); R?is hydrogen, methyl,.ethyl, propyi, isopropyl, fluoro, or
trifftuoromethyl; and K" is a bond or methylene.

A preferred group of compounds of formula (I) are compounds wherein R2....
is formula (iii); R®, R, and R® are each hydrogen, methyl, ethyi, propyl, isopropyl,
10 fluoro, or trifluoromethyl; and K" is a bond or methylene.
A preferred group of compounds are compounds of formula (I) wherein R*
is alkyl, substituted alkyl, cycloalky!, substituted cycloalkyl, or heterocycle; R¥ js
alkyl, substituted alkyl, aryl, acyl, heterocycle, or -COOR® where R¥ is alkyl; or
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consi sting of al koxy, substituted al koxy, cycloal kyl, substituted
cycl oal kyl, cycl oal kenyl, substituted cycloal kenyl, acyl, atyweRi,

acyl oxy, am no, substituted am no, am noacyl, anrnoacyloxy, oxyam noacyl ,
azi do, cyano, hal ogen, hydroxyl, 30 keto, throketo car boxyl ,

car boxyl al gy ¢1,&54;0ar yl oxy, thioheteroaryloxy, 77 4 June,%ggﬁ 1/ 42213
PCT/ U500/ 33155 t hi ohet erocycl ooxy, thiol, thioalkoxy, substltutea

t hi oal koxy, aryl, aryloxy, heteroaryl, heteroaryl oxy, heterocyclic,

het er ocycl ooxy, hydroxyam no, al koxyam no, nitro, -SO alkyl,

- SO substituted al yl -SO-aryl, -SO-heteroaryl, - S02alkyl,

- S02- subst i t Bf*add B kggether 832 thernjtroges@pnhietvdrigfathey are attagped fosmbst i t ut ed 5

al kyl , alkenxl supstltuted al kenyl , al kynyl, and substituted al kynyl. A
preferred group conpounds are conpounds of formula (1) wherein L2 is a
group of fornul a Agyefedeergesup dRé6mp®inds fric pempaindy bf fodmuplia jBmihetieim/L, or 3-

pyrrolidinyl, which R46 is I ongl.h ith 1 to 3 substituents'
P dependenti e wdvau's b e Hr D e rehé Py Mookt 89m Gubat 1 ¢ ut ec
al koxy, 1G5 cypicaahdyiare atﬁtﬂaatwﬁmﬁ@ao@yelvﬂaéﬂqLsubsﬁwddaalkrkewi substituted
cycl oal kenyl, acyl, acyl am no, gé& am no, substituted am no

am noacyl , aPHbEGHERSH erégpcndf@%yaﬂr‘ﬁ the gratpEonisting Rl Alkoky-grbstigyted ket o,

thioketo, capggxy Ey”&&rﬂﬂ sutssm&araykpmeyr LRiANEHAT SBEHLERY ¥ycloalkenyl,
: throheterocyclooxy, thiol, thioalkoxy, substituted t hi oal koxy;

het erocycl i caCYh@Fﬁﬂmwcacmbxy aﬂht}&dﬂb&ywmdrﬂmlmalawm aoinoagylogl, 15

substi t ut ed aI al.kenyl u | | and substituted
al kynyl . A pr r'lroea Igarz(')&épcygpgtﬁ ot B‘géjro%liﬂ%'?é' tmg%t%)ség%?x*lbrnul a (1)

wherein RIb cabekyRdid! ttmgﬁyhey, thvoh&lerbhelomy,tth:og:ﬂeroegtcmmy ahrMutluhalkdn@y are
attached forma perr ne or rin Ils optionally
substit ut ed Wbtsﬁm%dtﬂﬂog XY 43¢k P‘g'i;)éﬁﬁg‘ el“??ﬂﬁ g‘fﬁ\,\fl‘%y Efe éoccg‘éllf from the group
consi sting ofietddokf¥dbxy agb&&y&mh@dm&&yaﬁ]k@w«o cyolapas, ksb,sussrm&a tut ed
cycloalkyl N%cloalken substituted cycl oal kenyl acyl, acyl am no,

acyl oxy, yh sibapd r@@éﬂ“‘-"w#)osOaﬁ‘kﬂpagcgarsubséﬁ‘ﬂ%ﬁﬂh &&'awlosq(?am noacy! ,
cyano, hal 99fiflero p%ﬁ(?yhubskﬁteﬁra]lﬁgrh'aﬁ(‘éﬁ}l ub&ﬂﬁl@@mwr Karbymyt, grhl)oaryl oXxy,

t hi ohet er oar yl oxy et erocycl ooxy, 1 ol, thioal'koxy ubstituted
t hi oal koxi5 héﬁewedyﬁhmﬁ, het er ocycl ooxy, hydroxyanrno al koxyam no, al kyl,

A more preferred group of compounds are compounds of formula (I}
wherein L, is a group of formula (d) wherein R* and R” together with the nitrogen
atom to which they are attached form heterocycle which is substituted with 1 to 3
substituents independently selected from the group consisting of alkoxy, substituted

20 alkoxy, acyl, acylaming, acyloxy, amino, substituted amino, aminoacyl,
aminoacyloxy, oxyaminoacyl, cyano, halogen, hydroxyl, keto, thicketo, carboxyl,
carboxylalkyl, hydroxyamino, alkoxyamino, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, and substituted atkynyl.

A preferred group of compounds are compounds of formula (I) wherein L,

25 is a group of formula (d) wherein R* and R* together with the nitrogen atom to
which they are attached form heterocycle which is substituted with 1 to 5
substituents independently selected from the group consistihg of substituted alkyi,
alkenyl, substitated alkenyl, alkynyl, and substituted alkynyl.

A preferred group of compounds are compounds of formula (I} wherein L,

30 is a group of formula (d) wherein at least one of R* and R* individually, or R* and
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25 substituted al kyl, al kenyl, 'substituted al kenyl, al kynyl, and
substituted al kynyl. A preferred group of conpounds are conpbditps2Q¢
formula (1) wherein R46 and R47 together with the nitrogen atomto which
they are attached forma heterocycle that is an aza-crown ether (e.g
l-aza-12-crown-4, 1-aza-|5-crown-5, or 1-aza-18-crown-6). 78 4 June 2004
WO 01/ 4221909 #72500/ 33155 A preferred group of conmpoundECHUSHsBIAS a (1)
are conpounds wherein: A is an aryl or a heteroaryl ring; B" is -NRa-
wherein Ra is hydrogen, alkyl, or substituted alkyl; R is hydrogen or

al kyl; R2 is selected froma group consisting of formula (i), (ii), (iii),

or "Het": 5 RM@kel Pgether; is a ghdupdhar @BhpRReh bAGURLS n (&g 4 i nt eger of
gether; isa grdup@fht @6thp I tgs‘?sfﬁ J?l%g(fg argt_r{?aggps(o)ns_

froml to 4; n2 is an 1nteger of from ; s -

(where n3 i s2t@A vithagerof preferatdyptdeasbabogy 5, mgre pigferably aHeaseabwuRE, drs hydr ogen,
al kyl, substjtdted alikyl leyor heteroaryl); "Het" is a heteroaryl ring
whi ch opti ona{)l % atrt a}éﬁe%astp{]bé li i)'gand to a linker; R3 is hydrogen, alkyl,

am no, substi t ut ddpmafrimdgroudR cofwpivends aR cangpdoydlr ddemmulafikyhereiar., 10 acyl ),

or a covake t achi the Ligand to a linker: RS is hydrogen, alkyl,
ani no, sullgs{1 %? gﬁ’gg ogt(ﬁ“ﬁgl? (é}gifﬂ?rc("\'/\ke?sea %erf}%ycheyal’lboj'éﬂy 8‘&’5%"139%",“ ryl;

aral kyl, habérsoastialchty indepindentyaxitied fromandgdtp askisAgg bakyii gand to a

i nker; R6, RY7,. a%g @ﬁ‘ﬁ%ﬁ’ iqgeﬁendently of each ot her, hydrogen, hal o,
hydroxy, al ﬁ@%ﬂ}'}“‘ o1 aespyt substinied alkenyd; alkyyh apd sbstitutediafiypylogd onal |y
substit ut ed R¥ {shingn ubstidlikyi,REAColoobst i tuent s sel ected from hal o,

hydr oxy, carboxy, al koxycarbonyl’ al kylthio, alkylsulfonyl, am no,
substituted am nc Preferred groumpledomponrrly 2z qompioiinds of fermivlg@nehearond, |inker; K
i's a bondgors 2R.ahk i K a6l ne, r T by o O C% 4- (where n4 is
an i nteger 5? P¥5E1%k®@ﬁ§??q§@E3§Raf ??%ﬁ%“%ﬁ%ﬁ%‘@%??%ﬁ%%? r‘]‘s?'ttjbstituted

Wi th a hydr erippriges ebpsic aifrdgdd atem fe.fatnitrapey aloaawith o pHe ofiprefidrattnatopt i onal |y
attaches the_ |l igand to_a,linker; praovided that at | east one of the R5,
R6, R7, RS, qqaﬁé?up?g Ormoﬁ%refeﬁglyeﬂ?geé’f}calbg'grﬁ’ HU“@?‘(?(FE‘“&@? athet 2 7}i gand to a
linker. A pref er eslefenepgoislofonipoiingslae dompolisdsaf ¢aRURRkeifer mul a (1a):
46

is a group of formula (d) wherein R* is alkyl that is optionally
15 substituted with from 1 to 5 substituents independently selected from the group
consisting of alkoxy, substituted alkoxy, cycloalkyl, substituted cycloalkyl,
cycloalkenyl, substituted cycloalkenyl, acyl, acylamino, acyloxy, amino, aminoacyl,
aminoacyloxy, oxyaminoacyl, cyano, halogen, hydroxyl, keto, thioketo,
carboxylalkyl, thioaryloxy, thicheteroaryloxy, thicheterocyclooxy, thiol, thioalkoxy,
20 substituted thioalkoxy, heterocyclic, heterocyclooxy, hydroxyamino, alkoxyamino,

- NR°R®, wherein R* and R® may be the same or different and and are chosen from
hydrogen, alkyl, substituted alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkyny!, and
heterocyclic.

A preferred group of compounds are compounds of formula () wherein Ly
'25 is a group of formula (d) wherein R* is a heterocycle which is optionally
substituted with 1 to 5 substituents independently selected from the group
consisting of alkoxy, substituted alkoxy, cycloalkyl, substituted cycloalkyl,
cycloalkenyl, substituted cycloalkenyl, acyl, acylamino, acyloxy, amino, substituted
amino, aminoacyl, aminoacyloxy, oxyaminoacyl, azido, cyano, halogen, hydroxyl,

30 keto, thicketo, carboxyl, carboxylalkyl, thicaryloxy, thioheteroaryloxy,
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R RBXN N -1 BN\R47 2 wherein AA R, R2, K K', B, X, Rob and R47 are
as defined herein. 79 4 June 2004 WD 01/42213 PCT/ US00/ 331554 Peire 200 npound
of Formula (la) a preferred group of conpounds is that wherein A is phenyl
or pyridine; and K and K' are bond. For a conpound of Forrnula (la) another
preferred gw@uRnefs conpounds is that wherein A is phenyl p@fufdifsigsne; R2

I s phenyl; and K and K' are bond. 5 For a conpound of Fornula (la) another
preferred group of conpounds is that wherein B has any of the preferred
val ues identified herein. The invention also provides a conpound of fornula

(107 A1 D S b SRR P 0B, LT = oo

Typical ly, thae@mynﬁeteioaly?ox Niedr by, lﬂa%to@ycw@w R@irékyaigeH of at | east
about 5, and preferably at [east about 6, nore referably at | east about

7. The nat ur%‘E%’fYat“FfE’ Q’("iﬁ’upgq_ﬂk}"s -Skhsubstiteter aligyl pP Bl ed Ot brtereanihound has
sui tabl e propgl smﬁsdce sqbsmwmw tsb-aatnaéb'ﬁ&efw@ngxkypgu 5&&%; for its

i nt ended use (e.g. drug or  as a pharnacol ogi cal "t oo ypically the
group L2 vl Mkﬂa%lécrafl Msemmwkcnwemgmyl,b@ﬂ@ubsswdemwr ef erably bel ow about

300. AdditionalIyAa;ﬁl?cn%ﬁﬁyt%olf%g%go‘%gg {ﬁﬁl% un%gnpomu r(Bf r%‘jg r hydrogen

bond donors (e.g en 8 dr ogen
bond accept otss gr@pgpf fehula (dNRRercindR 8is- Bprh:enduBnef pipedidiyyl, drf3e ni trogen of B

15 angst r oneP Yyl vk B BaeRonly pyRBbiLA i Srveebiandy * T 0 7 O
independently selected from the group consisting of alkoxy, substituted alkoxy,

10 cycloatkyl, substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, acyl,
acylamino, acyloxy, amino, substituted amino, aminoacyl, aminoacyloxy,
oxyaminoacyl, cyano, halogen, hydroxyl, keto, thioketo, carboxylalkyl,
thioaryloxy, thioheteroaryloxy, thicheterocyclooxy, thiol, Ithioalkoxy, substituted
thioalkoxy, heterocyclic, heterocyclooxy, hydroxyamino, alkoxyamino, alkyl,

15 substituted alkyi, alkenyl, substituted alkenyl, alkynyl, and substituted alkynyl.

A preferred group of compounds are compounds of formula (I) wherein R*
and R* together with the nitrogen atom to which they are attached form a
piperidine or pyrrolidine ring which ring is optionally substituted with 1 to 3
substituents independently selected from the group consisting of alkoxy, substituted

20 alkoxy, cycloalkyl, substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl,
acyl, acylamino, acyloxy, amino, substituted amino, aminoacyl, aminoacyloxy,
oxyaminoacyl, cyano, halogen, hydroxyl, keto, thioketo, carboxylalkyl,
thioaryloxy, thioheteroaryloxy, thioheterocyclooxy, thiol, thioalkoxy, substituted
thioalkoxy, heterocyclic, heterocyclooxy, hydroxyamino, alkoxyamino, alkyl,

25 substituted alkyl, alkenyl, substituted alkenyl, alkynyl, and substituted alkynyi.

A preferred group of compounds are compounds of formula (D wherein R*
and R¥ together with the nitrogen atom to which they are attached form a
heterocycle that is an aza-crown ether (e.g. 1-aza-12-crown-4, 1-aza-15-crown-5, or

i-aza-18-crown-6).
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accept abl e bond I engths and angles). Mire preferably, the nitrogen of Bis
20 separated froman amne of the group L2 by about 25 angst#éwie 2&4dabout
50 angstrons. Preferred conpounds of formula (1V) also have a | og D between
about -3 and about 5. Using the above paranmeters, one skilled in the art

can readi | term ne conpounds of formula (TV) possessing the desired
properti esﬁ%&?ﬁg” i ntended use. 25 80 4 June 2004 WO 01/PfFAIS80/33155

PCT/ USOQ' 33155 GENERAL SYNTHETI C SCHEMES Conpounds of this invention can be
made by the nethods depicted in the reaction schemes shown bel ow. The
starting materials and reagents used iii preparing these conpounds are 5
ei ther avail abl e 4 pefaredgropef edmmupdy df ésmnudaidarasolpslinds Wh&bgnical  Co. ,

(M I waukee, W scopsir?;\], US‘,@, . B ,he%éTorrance, .Caljfornia, USA),

Enka- Cheni e, 5 87 2=y gfahetesparylirigg; B’ 1s piRagtfierein Rajy hygrogspallsiegsar ed by net hods
known to t hogBstfikded hiRf; RNist@rogéntor yl; RMig\G1eRIca GRENVE BDus B8nslsahd Br 1 N
references such as Fieser and Fieser's Reagents for Organic Synthesis,

Vol unmes 1- 15fompynf-\ii), ). po“Betd Sons, 1991); Rodd's Chemistry of Carbon

Conmpounds,.. Vol upes 1-5 and.. Suppl ntal s (El sevi er. Scjence Publishers,
1089), O gani & BlactT 578 PR St Pérd‘*(%%‘rfﬁ? ’l°§§‘°§hlﬂ‘°§gﬁsfs 3991) , -

Mar ch' s Advaneger dDfigani © ICVERTHGHY, YO-, (STO- (Wihiekeey, iantinReasof bt Efi ti on),
and Larock's_ Conprehensive O g;rani c Transformations (VCH Publishers Inc.,
1989). 15 Tha ¥t ot (WGett Rt Brdogsh!isheubsiterdialylatadk opbeterpriybeact i on may
be isol at ed "mnclspuae&)h@ﬂdﬁgwﬁﬁ?gtﬁqazwc@&e@%}a I N AineRGHRI ques,

including but not limteéd to iltration, distilTation, crystallization,
chr omat ogr agiydrogamaikyh @miind enbsBueh amixtoerORY (s'heredf ibkydedpen aditydrdrzed usi ng

conventi gnal ans, includi hysi cal . .constant s and  .spectral data. 20
Fur t her e, 2704 dioPytehs B e ot Peang 10 Rl ;B roeds. ol er r e
process  condihod,308stifutcdCamming, CORE (vititrd RITPBY&bEHnaS alkyl) 8§, afdlkye ratios of
reactants, solvents, . . . .
heteroaralkyl, or a covalent bond attaching the ligand to a linker; R R’, and R®
are, independently of each other, hydrogen, halo, hydroxy, alkoxy, haloalkoxy,
carboxy, alkoxycarbonyl, alkyl optionally substituted with one, two or three
15 substituents selected from halo, hydroxy, carboxy, alkoxycarbonyi, alkylthio,
alkyisulfonyl, amino, substituted amino, or a covalent bond attaching the ligand to a
linker; K is a bond or an alkylene group; K" is a bond, -C(O)-, -5(0),+ (where ny is
an integer of from 0 to 2), or an alkylene group optionally substituted with a
hydroxy! group; and B is a heterocycloamino group which optionally attaches the
20 ligand to a linker; provided that at least one of the R%, R®, R7, R?, “Het", or the

heterocycloamino group attaches the ligand to a linker.

A preferred compound of formula (I) is a compound of Formula (Ia):

46

Rt /R
AT B,{@_X_N
Y N\

/2~
(Ia)

wherein A, R', R4 K, K", B, X, R* and R are as defined herein.
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pressures, etc.) are given, other process conditions can al so be used

unl ess ot herw se stated- Optinumreaction conditions may va#yung 2094 he
particular reactants or solvent used, but such conditions can be

determ ned by one skilled in===-= 25 the art by routine optimzation
procedur esydgidt4zonal |y, as will be apparent to those skidd@fohfis he art,
conventional protecting groups nmay be necessary to prevent.certain
functional groups from undergoi ng undesired reactions. The choice of a
suitabl e protecting group for a particular functional group as well as

suitable conditiops for protectio nd 30_deprotection are well known in

the art. For exan%?ré,coﬁ’ﬂﬁ’ﬂ]‘ldgg:oﬂ?‘g? gl_é)(??fﬁf"'&fsgﬁfﬁ?gi,’o qEMUPoY s 854 WO

01/ 42213 PCTivhGRRY B ny@Bfipfrid@ief and K LRIKE bieWandnd renoval , are descri bed

inT. W Geene and M Wits, Protecting G oups in Organic Synthesis,

Second Edition, Wereyrompaypdyelfrrmulada) anotheepretered evoup of edrmpayndhisr ei n.  These,

schenes are 4 | af .S , i e 5 conmpounds of
(BRI §hdteinlA }é?hc%rﬁi b/ ngijne, R oA K M o d

this invention can esi Ze and various no cations to these
schenes cdn be nabe aamediponrd of Ferrsuly (Jakdanothet prefemed gioup loEcbmpoundeisart havi ng

referred toﬁép&&ﬂgiifﬁogﬁéﬁwﬁgég %%gghﬁgﬂgégﬁ%gﬁggound of Formula (1) 10

I n general, conpounds O ca % as illustrated and

descri bed i n Schemgsinfentioe liedprotidéda Edalpound offorfadla WWF&EZPG L 1 X ---F&PG 1
2 [internediate] deprotect L1 X -F& + L2 FGL LI Xl -2

R1
A ! o "
O ooy,
O

r2-

- {1V

wherein L, 1s an organic group comprising at least one (e.g. 1, 2, 3, or 4) primary,
secondary, or tertiary amines. Typically, the amine of L, should be basic, having a

10 pH of at least about 5, and preferably at least about 6, more preferably at least
about 7. The nature of the group L, is not critical provided the compound has
suitable properties (e.g. solubility, stability, and toxicity) for its intended use (e.g. as
a drug or as a pharmacological tool). Typically the group L, will have a molecular
weight below 500 and preferably below about 300. Additionally, the group L,

{5 preferably comprises 5 pr fewer hydrogen bond donors (e.g. OH, -NHR-, and -
C(=0)NHR-} and ten or fewer hydrogen bond acceptors (e.g. -O-, -NRR-, and -S-).
Preferably, the nitrogen of B shown in formula (IV) is separated from an amine of
the group L, by about 15 angstroms to about 75 angstroms (based on conventionally
acceptable bond lengths and angles). More preferably, the nitrogen of B is

20 separated from an amine of the group L, by about 25 angstroms to about
50 angstroms. Preferred compounds of formula (IV) also have a log D between
about -3 and about 5. Using the above parameters, one skilled in the art can readily
determine compounds of formula (IV) possessing the desired properties for an
intended use.

25
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(1) 3 4 20 t A conpound of Formula (1) is prepéred by coval ently attaching
one equivalent of a conpound of forrmula | with a conpound of Jensr#Af4a 2

where X is a linker as defined herein, FG is a functional group, F& is a
functional group that is conplinentary to FG, PGis a protecting group,
and F&QPGis a protected :.. 25 functional group, to give an internedi ate

of formul aWPD1221Pepr ot ection of the functional group onPCHESKIIIKST,

foll owed by reaction of resulting conpound 3 with one equival ent of
conmpound 4 then provides a conpound of Formula (l1). The reaction
conditions used to link conpounds 1 and 4 to conpound 2 and 3 depend on

the nature of the functioRgdNER] ﬁf[%ﬁlﬁfl\msz’ 3 and 4 which in turn
30 depend on the type of Iq?‘tf‘lkage ﬁesi red. anples of the functional groups
and the 82 4 Junéogodnds®f @iy 2ateneaThIBBRIR3GBcthedsolepimreddotiai t i ons t hat

can be used_rg%li%‘g%re%tﬁgﬂk%ﬁ&g%wic | i nkage is described below Table I

Representati Vv 'nding Chemstries First Reactive G oup
car boxyl  sul f onyithe staytihg@xydrialsGintl yehpenty lised ainpragaring lieseconiyedindxayt Second
Reactive ? %Llj crLalvgi?a le f%pn ggm%m"c%?suppliers such as Aldrich Chemical Co.,

{Milwaukee, Wisconsin, USA), Bachem (Torrance, California, USA),

Emka-Chemie, or Sigma (St. Louis, Missouri, USA) or are prepared by methods

known to those skilled in the art following procedures set forth in references such

as Fieser and Fieser's Reagents for Organic Synthesis, Volumes 1-15 (John Wiley

10 and Sons, 1991); Rodd's Chemistry of Carbon Compounds, Volumes 1-5 and
Supplementals (Eisevier Science Publishers, 1989), Organic Reactions, Volumes
1-40 (John Wiley and Sons, 1991), March’'s Advanced Organic Chemistry, (John
Wiley and Sons, 4th Edition), and Larock’s Comprehensive Organic
Transformations (VCH Publishers Inc., 1989).

15 The starting materials and the intermediates of the reaction may be isolated
and purified if desired using conventional techniques, including but not limited to
filtration, distillation, crystallization, chromatography, and the like. Such materials
may be characterized using conventional means, including physical constants and
spectral data.

20 Furthermore, it will be appreciated that where typical or preferred process
conditions (i.e., reaction temperatures, times, mole ratios of reactants, solvents,
pressures, etc.) are given, other process conditions can also be used unless
otherwise stated. Optimum reaction conditions may vary with the particular
reactants or solvent used, but such conditions can be determined by one skilled in=~:

25 the art by routine optimization procedures.

Additionally, as will be apparent to those skilled in the art, conventional
protecting groups may be necessary to prevent certain functional groups from
undergoing undesired reactions. The choice of a suitable protecting group for a

pariicular functional group as well as suitable conditions for protection and

30 deprotection are well known in the art. For example, numerous protecting groups,
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hal i de am ne sul fonam de alkyl/aryl halide ether isocyanate urethane
epoxi de P-hydroxyam ne aikyl/aryl halide al kyl am ne carbox§Puras2®H 15
Reaction between a carboxylic acid of either the linker or the ligand and a
primary or secondary amne of the ligand or the linker in the presence of
sui t abl e, -kpown activating agents such as dicycl oh | carbodi i m de,
results i n%‘H‘%{g?on of an am de bond coval ently |inki ng%ﬁ@%ﬁ "‘fj‘é?‘?d to the

| i nker; reaction between an am ne group of either the linker or the |igand
and a sul fonyl halide of 20 the ligand or the IinkeR in the presence of a
base such as triethylam ne, pyridine, and the like results in formation of
a sul f onam dmdbiehcintedietienandremond] angddstxébedtin Gawd Grepne el Gi Mk@huts, and

ti bet: . | coh . . f. ei h ' th
| Fgand and dhioR CEpP Py paREie G o1 S Fgunl: ISR Yekel T Che

presence of mdRaeRn&diChedhefeind.et hyl am ne, pyridine, and the like, results
in formation 25 of an ether bond covalently |i nk%gg the ligand to the
linker. Suitabl e Epasyamemes argmerdly Hiptitive gf somegnatiagds by ihichitbes ul 1 or

i ncor por atsl NGuihoufHs Ve PhiinvEiRdnRak EBAMEH-4 arldd\GrbiVRdiiORioRs & fidewn i1 n the -
following table. Preferably, an al cohol is reacted with a |ligand bearing a
| eavi ng gr ougsheroesprobé thadaand willthesuggested togne skilled iitheadrbhavingrelemdd i s
preferably rtg%gﬁg g@tr an amine of the 30 ligand to forma subatituted
amine. 83 4 Gina9984 0 01/42213 X1 X X2 CH3 X3 5

Preparation of a compound of Fomula 1]

10 In general, compounds of Formula (D) can be prepared as itlustrated and
described in Schemes A.
Scheme A
FG'
15 1T, FG—X—FG?PG - L X —pFG%PG
1 2 fintermediate]
(H)
FG'
deProtecE L X —Fa 2 . Ly L X L
3 4 (®)

20 t

A compound of Formula (J) is prepared by covalently attaching one

equivalent of a cofnpound of formula 1 with a compound of formula 2 where X is a
linker as defined herein, FG' is a functional group, FG? is a functional group that is
complimentary to FG'.,PGisa protecting group, and FG’PGisa protected o

25 functional group, to give an intermediate of formula (II). Deprotection of the
functional group on the linker, followed by reaction of resulting compound 3 with
one equivalent of compound 4, then provides a compound 6f Formula (I). The
reaction conditions used to link compounds 1 and 4 to compound 2 and 3 depend
on the nature of the functional groups on compounds 1, 2, 3 and 4 which in tum

30 depend on the type of linkage desired. Examples of the functional groups and the
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X5 X7 OH X4 X6 X8 0 X9 C X I I Br --~~Br O X10 X12 PCT/US00/ 33155 X C1
Br OH Cl-,~ OTO\~CL Cl1 | CH2 84 4 June 2004 WO 01/ 42213 PCH UseR®¥#155

No. Xo_X

WO 01/42213 PCT/US00/33155

10

15

20

25

30

reaction conditions that can be used to generate a specific linkage is described

below.
Table 1
Representative Comglcment\agg Binding Chemistries

First Reactive Group Second Reactive Group Linkage
carboxyl amine amide
suifonyl halide amine sulfonamide
hydroxyl alkyl/aryl halide : ether
hydroxyl isocyanate urethane
amine epoxide -hydroxyamine
amine alkyl/aryl halide alkylamine
hydroxyl carbdxyl ester

Reaction between a carboxylic acid of either the linker or the ligand and a
primary or secondary amine of the ligand or the linker in the presence of suitable,
well-known activating agents such as dicyclohexylcarbodiimide, results in
formation of an amide bond covalently linking the ligand to the linker; reaction
between an amine group of either the linker or the ligand and a sulfonyl halide of
the ligand or the linken, in the presence of a base such as trieth.ylaminc, pyridine,
and the like ,results in formation of a sulfonamide bond covalently linking the
ligand to the linker; and reaction between an alcohol or phenol group of either the
linker or the ligand and an alky! or ary! halide of the ligand or the finker in the
presence of a base such as triethylamine, pyridine, and the like, resuilts in formation
of an ether bond covalently linking the ligand to the linker.

Suitable dihydroxyl and dihalo starting materials useful for incorporating a
group X into a compound of the invention are shown in thc"following table.
Preferably, an alcohol is reacted with a ligand bearing a leaving group to provide an
ether bond, while a dihalo compound is preferably reacted with an amine of the

ligand to form a subatituted amine.
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X13Br Br14d OH - N X15Br Bri6Br Br / 1 J O X1718 Br Br/ X19sr Br20 O Br.
Br O H3C O Gb X21Br22CIHC | \I~ C1 \ ~N 1 CH3 Br 5 85 4 Juhdurmo2ap

01/ 42213 5 PCTIUSQQ 33155 | No. x0.x X23HO CH 24F F BrF BrBr

WO 01/42213 PCT/US00/33155
No. X No., X
X1 C'\/\o/\/o\/\o/\/a X2 Cl
- S CHs
-\ _ N, U
//S\\
O 0
X3 = X4 I\/\/\I
=~ Cl
Cl N

X7 B AU NN |
o [X8 Cl/\/o\n/o\/\cn

X9
‘ Cl X10 I\/\/\/I

Cl

X
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Br X25B r 26 Bi X27B r 28Br H3CQ\/ OOAS H3C ~ B Br Hr 30 X29Br( Br_ 30tt -Cl

Br |
Br

C  X31Br

Br32B rte’

,..Br t X33H3C-0 Br340 H3C

Cl C1 86 4 June 2004 WD 01/42213 X37 X 38

O H2N Bt J@es?00435368 r

WO 01/42213 PC'_I'IUSOOBISISS
No. X No. X
X13 Br\/\/\/\/\/\/ﬂr X 14 HG
OH N
g
()
X15 | Br C Br [X16 Br Br
O
X17 K18 o I
Br\O \/\/
Br‘\c‘
X19 | B oo, [X20 .
0 B5
! M
/—0 O—\
H,C Gh
5 jx21 Br X22 CIH
& 1\/\ N /\/Cl
\
* CH;

[w»ITTILITIN
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PCTI USOQ 33155 x CH3 X39 X41 Ho X43 HO 42 NHQ OH d 87 4 June 2004 WO
01142213 5 PC 1US00133155 No_Xo. X X45f/ OH45H O O H  OH N X4¥HaneCRfo480 0
ff- o H3CO 0 CH3 OH OH X49050CH

WO 01/42213 PCT/US006/33155

No. X No. X

X23 HO OH X24 F
F
Br
: F
Br 7 : - Br
Br

X25 Br\/\/—\/\ X26 I\/\/\/\/\
Br |

X27 Br X28 Br

O
H3C >
HB(B:XO\(I\/\BI O\I;S(IB
T
CHj o .

X29 B,/Y\ Br %30 Cl

Br I

5 %31 Br\/\/\/\/Br X32 Br\/\ /\/Bl‘
O

'

0 HZN/[k(\Br

Br

X35 %36 Bro_—sa_—~_-BT
Cl Cl1
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CH3 OH~-- OH Ho" O CHH3C CH3 X51520H N O H OH X5354HO-' ~~S-"' ~~OH 88 4 June
2004 WD 01/ 42213 PCT/ US00/ 33155 No. X . 0. X X55H O C H 2(C F2)$dune 288456CH3
H3C OH HO ~ CH3 CH3 X570H 0 OH 580 H H3C O CH3OH CH3 CH3 X59Ho O'60

X610H620 O HOOH HO O er ~O X63i

WO 01/42213 PCT/{JS00/33155
No. X 0. X
X37 Bl"\/\/\/\/\/ Br {X38 | B l'\/\|/\/ Br
: CH;,
X39 I X40 ' Ci

X41 e X42 Hox\
Br Br
HO\/\O O 0 0/\/011
Br Br

X43 'O 44
HO” N\ N/\/OH

OH
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64HO~~0OH HO~~S~~0OH X65HO*~O~~0 O ~~0 OH660 ~ ~ ~~~OH HO~~O 5 89 4 June 2004
WO 01/ 42213 PCTI USOO 33155 No. Xo. X X67Hp O H68H OO H X69HOCH? {@me3MdH2 OH70N
HO OH X71"--720H Ho 1 , \ fHO f | X73HO OH740H H3C OH X75760H OH CHHO
X7778HO \ 012 CH 5 90 4 June 2004 WO 01/42213 PCT/ US00/ 33155 No. Xo. X

WO 01/42213 PCT/US00/33155

No. X No. X
X45 OH X46 |go -~ ~~—"~~—"0H
\/\
7 OH
|
N

X47 HO/\I/\/\/\/\/\/\/\CHJ X48 0O O

(o] -

X49 Q X50 OH

CH;
OH OH
HO. -~ CH; H3C

X51 0~ X52 I/\OH
( I OH
. N
\/\OH
97
OH

5 |X53 -} s~~~ O on XS54 Ho/\/\ S/\/\ OH
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X790~ 800 H O A HO H O - NHS HQJ X810H 820H OH HOO H3C CH3 X8384 f HO HO
X85Ho OH860OH O H H3C CH 3 X87( OH88/ NN O H.-. | ~OHOH 9144ungA@09004 WO
01/ 42213 5 PCTI US00/ 33155

WO 01/42213 ?C_TIUSOOI33155
No. X . No. X
X55 {fHOCH,,(CF,)sCH,OH [X56 CH;,
HsC
: OH
HO
CH,
CHj;

X57 X58 OH

OH o OH
_ O H
HsC 0 CH;
CH; CHj

X59 {0 ™SS S G0 | S g~ O

X61 X62 o__ 0O
.\S//
OH HO™ ~~""~~""oHn
HO
!
5 |X63 o,_ 0O X64 o~ >~""oH

\L\S//
_ HO/\/ \/\OH

X65 | oo O oM 66 0\/\'01‘1
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No. Xi X 1i X89Ho90_ HO/ / OH "-"H3 CH3 OH X91HO OH92CH3 OH / CH3 H3C HO CH3
X93HO OH94(CH3 N H O O H X95Ho"~0~~0~/ ~OH96HO~~S~- S/ ~~OH  Xo¥ &me20040 \ / ~ H
O O H X99- 100HOCH2( CF2) 3CH2OH HO OH Typically, a conpound sel ected for use
as a ligand will have at |east one functional group, such as an am no,

hydr oxyl , | carboxyl group and the |like, 10 which

conpound tgn%gh?ggdily coupled to the linker. Conpounds hﬁtﬁﬁ%ﬁ6§gg June
2004 WO 01/42213 PCT/ US00133155 such functionality are either known in the
art or can be prepared by routine nodification of known conpounds using

conventi onal +eagents-—.and procedures
No. ?g\ X &\Io. X
OH
X67 1 no X68 HO/\©/\OH
X69 {HOCH ,(CH,);,CH,0H [X70 N
HO =~ l OH
N -

X71 0 O~ [X72 /\/\/\/ OH
HON O O OH HO

gag

X73 {HO” "N K74 OH

5 1X75 X76 OH
OH HO

OH

X77 | o S Lo g e~
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A compound of fornula (a) mhereln A is phenyl, pyridyl, and the like can
be prepared as described in EP 747 355 and as descrlbed by NheRe 204 et
al., Chern. 5 Pharm Bull., 1998, 46(8), 1286. Schene B L,-H+ R -X-L.2 --
(1) 10 A conmpound of formula (1) wherein L, conprises a nitrogen that is
bonded to X, can be prepared by aIkyIatlng a correspondi ng conmpound of
fornula L, WHOMtkdPein -H is bound to the nitrogen, with £CA6PEEPTNdi ng
conmpound of R X-L2 wherein X and Lx have any of the val ues defined herein
and R is a suitable leaving group. Suitable |eaving groups an conditions
for the alkylation of an am ne are 15 known in the art (for exanple, see
Advanced O ggniq Cnemstry, Reaction [fechinisns and Jfructure, 4jed.,
1992, Jerry h—Jdohn Wiy o sonc MG ban be

halo (e.g. o, br ono,p or i 0do), ”E“*'!““fQD¥L\H,/J44¥L§@iﬁOWy|
mesyl, or t gflnxl§grfo | . Accordi pnHl@,” t he~Tnven n proyides a
nmet hod for rin ‘ ula (1) wherein L, gonprises a

DI i Si il kyl ating a correspond{ng

9 R -X-L1 wherein X anfl Lz have
a suitable |l eaving greup. The
ila L,-H wherein L,. hag ey

bl Lowi ng_commounds are preferred

nitrogen tht i QQQ\VkAo X,
conpound of {f or rul <H wth™s
any of the yal ugs defined herein and

i nvention allso grovi des a conpound of
25 any of the._vglues defined herein. T

conpounds ofx&primul a L, - ne 2604 WO 01/4g213 or PCJ/ USOQy 33155 The
i nvention also fgrovides ound @H formlil a Ra|X-L2 wher&H X hnd L2
have any of {t he jyahues d herein @ Ra i'S sui pabl e 1 eavi ngg group.
The conpoung of {f or > can al so pe a|Kylate y treat re@Hyth an

al dehyde 5 ¢f fqrnul a L2 V-CHO (whereip -V{CH2- is equivalent to {X),
under reducflive :

X85 | o on Ix86

5 |x87 (\OH X883 g
[Nj ‘
N O H..|

K/OH OH
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al kyl ation conditions. Reagents and conditions suitable for carrying out

t he

wherein L,

conprises a nitrogen that

John Wley & Sons,

reductive al kyl ation of an amine are known in the art (4dune3iipl e,
see Advanced O ganic Chenistry,
1992, Jerry March,
inventi on pvevidies a nethod for preparing a conmpound of

Reacti on Mechani sns and Structure, 4 ed.,
New York). 10 Accordingly, the
)
is bonded to X conp%?é?ﬁggségkylating

a correspondi ng conpound of formula Lk-H with a conpound of formula

L2-V-CHO (wherein -V-CH2-

t 15 Schene
conprises a
a correspond
nitrogen, w
any of the v
Suitable | ea
known in the
Mechani snms a
94 4 June 20
(e.g. chloro
trifluoronet
preparing a

—~

XeRa + H-[2 - (D) A conmpa

ind of formula (1) wher

has any of the values for -X- described herein).

ein L2

/i ng
art
nd S
D4 W
br
Nyl s
conp

Ndh.,rbgen that i bon
g 4
X%

Al ues

ded 20jg0
XS0
IS
pr t
nce

herein and R

onditions f

(for exanpl see Adva

ructure, 4 ed.;\ 1992, Perr

D 01/ 42213 PCT/ USO8/ 33165

bo, or i odo), nethyl&poon
h

Ul f onyl . Accordingly, the
pund of formula (1) whlerei

X, can be pgepared by

T L 1 TS50

L, - [ o
Qui LDl €1 ea fﬁg gr
he al kghation efy, an ami

"Organic Chemistry,

March, John Wley & S
or k. For exanple, Ra cg
yl, 4- tolylsulfonyl, n

nvention provides a net
n L2 conprises a nitrog

i's bonded to
L2-Hwith a
defi ned here
L2-H can al s

L, - V- CHO (wher ei

al kyl ation ¢
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0 be

conpri sing 5 al kyl at | G
DHO LXK Ry Pei 9&
nd R is a suitable |eaving

al kyl ated by treatnent] wit
N -V-CHZ is equivalent fto -

ound
Fé

or respondi ng
and L, have

i

ondi fions. Reagents and corditi
XB lgo =" ~——""0py X% rCHs
N
X95 -
t
X97 0O OH
HO/\/ \/\0/\/ X938 HO/\/O\/\OH
X99 —= X100|HO CH,(CF,);CH,0H
HO OH |

Regcti on 25

ons, New -
n be halo
esyl, or
hod f or
en that

f formul a
val ues

f formul a
| a

ng out

-

Typically, a compound selected for use as a ligand will have at least one

functional group, such as an amino, hydroxyl, thiol or carboxyl group and the like,

10 which allows the compound to be readily coupled to the linker. Compounds having

92



t he reductive al kylation of an am ne are known in the art (for exanple, see
Advanced Organic Chemistry, Reaction Mechanisns and StructurdJunge 204 1992,
Jerry March, John Wley & Sons, New York). Accordingly, the invention

provi des a nmethod for preparing a conpound of 15 fornmula (1) wherein L2
conpri ses ' en that is bonded to X, conprising alkylating a
correspondﬁﬁg%%%zg%ound of formula L2-H with a conpound of'nyTﬂ}S 3455 |, - V- CHO
(wherein -V-CH2- has any of the values for -X- described herein). It wll
be understood that the al kylation reactions in Schenes B and C can
optionally be carried out using suitably protected derivatives of L1-H,
L2-H, L, -X- sach fegctioralitkafezeithes kngwaliy theartebr can bt gEei@reddey toatiee pr ot ect i ng

Pnthe art " (rgiftBuGeBAkdMAEmpBinds 1EhE ERIGH AR AYordeBIBE TG & oups
I n Organi ¢ Synt hésiariposed offdrmdal (1) iwdnreinl A Slphehignpalyk and alenik¥éehiey & sons,

I nc. Thus, a conpound of fo 1), can.also b repared b

deprz)t_ecti né’egre@&gﬁé%gﬁﬁ'a?%d"k%gaﬁ%a@“%g?cﬁ:gﬁgb’(ﬁ‘ﬁ?‘?j{pe?g“ Eééf‘i ng one or

nmor e pr ot eCtAxg. BAMA99S A6 isegl y, the invention provides a method for
preparing a conpound of formula (lI) conprising deprotecting a '
correspondi ng conpound of fornula (2ghe bears one or nore protecting
groups. The invention al so provides an intermnmediate conmpound of formula
(1) that bears one or nore protecting groups. 30 95 4 June 2004 WD 01/42213
PCT/ USOQ 33155 Conbi natori al SyruHésRsXdgnpdéinds of formula (1) can
conveniently be prepared using conbinatorial synthesis nethods (e.g. solid
phase and sol uti on phase conbinatorial synthesis nmethods) that are known

in the al®. For exampoend efifopaundywhireihar, dumprifs @ hivdan theispospar ed using
conbi nat ori al _met hods IieEE)t Ofe escribed in International Patent
Appl i cat i on PEbFandEPraRr %ﬁg‘ry alApg 8 §9TEApONgling gompcpyd offgepylak-Hang

Admi ni st r at dRredD-Hisitolkd/to the nitrogen, with a corresponding compound of R-X-L,
wherein X and L, have any of the values defined herein and R, is a suitable leaving
group. Suitable Ieaving groups an conditions for the alkylation of an amine are

15 known in the art (for example, see Advanced Organic Chemistry, Reaction
Mechanisms and Structure, 4 ed., 1992, Jerry March, John Wiley & Sons, New
York. For example, R, can be halo (e.g. chloro, bromo, or iodo), ﬁemylsulfonyi, 4-
tolylsulfonyl, mesyl, or trifluoromethylsulfonyl.

Accordingly, the invention provides a method for preparing a compound of

20 formula (I) wherein L; gomprises a nitrogen that is bonded to X, comprising
alkylating a corresponding compound of formula L,-H with a compound of R_-X-L,
‘wherein X and L, have any of the values defined hercin and R, is a suitable leaving
group.

The invention also provides a compound of formula L,-H wherein L, has__._.

25 any of the values defined herein. The following compounds are preferred

compounds of formula L -H:
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The conpounds of this invention are nuscarinic receptor antagonists or
agoni sts. A preferred sub-groug of conpounds of the inventi ohJune2Gdt
muscarini ¢ receptor antagonists. Accordingly, the conpounds and
pharmaceuti cal conpositions of this invention are useful in the treatnent
and preventy 15 di seases nedi ated by these receptors hroni c
obstPuctivgkgu‘%%ﬁary di sease, asthnm, ?rritable boael s?%@ﬁ%ﬁgﬁjgrinary
i ncontinence, rhinitis, spasnodic colitis, chronic cystitis, and

Al zhei ner' s di sease, senile denentia, glaucom, schizophrenia,

gast roesophogeal reflux disease, cardiac arrhythm a, hyper salvation
syndrones, and th ike. Testing The ability_of the conpounds of fornula
(1) toinhibit a M om,8 subtype) may be

arigic r ptor (e.g.
denonstrated usi ng~N& Vay- hwﬁéfjhg vitro asSays~,ahd i¥ Viivo assays known
bét denonstsat’dd u®ing ar asgay — \25Mescribed in

inthe field, or

bi ol ogi cal exai hp 1-6 bel ow. Pharnaceutii. For mul ati ons When enpl oyed
as pharnmaceuti cal s\#he conpounds of this itvention are wusually

adm nistered in the form of pharnmaceutical conpositions. These 30 conpounds-
can be adm nistered by a variety of routes including oral, rectal,
transdernmal , subcut aneous, intravenous, intranmuscular, intravesicular, and
96 4 June 2004 WD 01/42213 PCT/ US00/ 33155 intranasal. These conpounds are
effective as both injectable and oral conpositions. Such conpositions are
prepared in a manFerinygatipn kisopevidas 2 ¢anpoyhd phiscaulaiReal-Lawhereind.eodpr i se at

| east one act i,V %maq LS | I -J.ncl rmaceuti cal
conposi tions a?% conﬁé;?arll?e-gggﬁnégrﬁéﬁg %@ﬁ“\%ﬁ?‘ﬁ%ﬁ%&%ﬁgﬁ%&o € or nore of the
conpounds deFier doogehuidoifiormus EpHi cab eldo b tllylpled byeeautentwith yn Adshgpé abl e

carriers. JUn Ki t he sitipns,of this in tiopn, the active
i ngr Iedi ent | ﬁgﬁggwgﬁgﬁég‘e’&%#&hégiéﬁ ?ﬂ“ke"r‘l‘{e,nlt H}Y%[:}[' ié'&mebyzdﬁﬁ“’eexlc;/pi ent or

encl osed W t fikflatfd#Cdonditiony. IReApenthdndtofdifiodRQuitdbld ff cArBling &t t capsul e,

sachet, paper .or other container. \Wen the excuprent serves as a dil uent,
it can be a reductive alkylation of an amine are known in the art (for example, see Advanced

Organic Chemistry, Reaction Mechanisms and Structure, 4 ed., 1992, Jerry March,
Jol:n Wiley & Sons, New York). '

10 Accordingly, the invention provides a method for preparing a compound of
formula () wherein L, comprises a nitrogen that is bonded to X, éomprising
élky!ating a cc;rrcSponding compound of formula L,-H with a compound of formula
L,-V-CHO (wherein -V-CH,- has any of the values for -X- described herein).

t
15 Scheme C

L-X-R,+HL, - (D

A compound of formula (I) wherein L, comprises a nitrogen that is bonded
20 to X, can be prepared by alkylating a corresponding compound of formula L,-H
wherein -H is bound to the nitrogen, with a corresponding compound of L.,-X-R,
wherein X and L, have any of the values defined herein and R, is a suitable leaving
group. Suitable leaving groups an conditions for the alkylation of an amine are
known in the art (for example, see Advanced Organic Chemistry, Reaction

25 Mechanisms and Structure, 4 ed., 1992, Jerry March, John Wiley & Sons, New
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10 solid, semi-solid, or liquid material, which acts as a vehicle, carrier
or nediumfor the active ingredient. Thus, the conpositions4éﬂmﬁgﬁ94 n the
formof tablets, pills, powders, |ozenges, sachets, cachets, elixirs,
suspensi ons, enul sions, solutions, syrups, aerosols (as a solid or in a
l'iquid nmed] ointments containing, for exanple, up to 10% by wei ght of
t he activehggkgéﬁﬁd, soft and hard gelatin 15 capsul es, éﬁ%ﬂﬁ@W%%?ﬁes,
sterile injectable solutions, and steril e packaged powders- In preparing a
formulation, it may be necessary to mll the. active conpound to provide
the appropriate particle size prior to conbining wth the other

i ngredi ent s.Ydrk. FhxeexagipleyR, € ip balo de. g chivud) Hrand,ioaiddy), inreotsulibeyl, 4-t
ordinarily is giileg to a pgrticl& &Qfe of less than 200 nesh. If the
active conpd@iytulfenyl psylat rlpergmshylzplionylsol ubl e, the partible size is

normal 'y adj ust echdeyrdftigly, iHeGndeftidt ¥Vi8& PmehSPdr @Fkﬁhﬁdg' edtipolid 57
distribution in the formulation, e.g. about 40 nesh., Sonme exanples of

sui t abl e exdPpnda{ly whereindd sompiised 3 aitrogendhpigs bonded &g Fseomprisisgbi t ol |

manni tol , ss , ' }qg%ﬂn ) ' . Yy r@gacant h,
gel atin, galta?{)ﬁir%ﬁgialcigggg g&ﬁﬁ% %mc?%ra{'/(gat) alli ngﬁggﬁ%ﬁ %@ﬁ olitd 5%, X Ra‘ '

pol yvi nyl pyrwiskéio &g L bhvtelanp sbthe v@Besgiefnéd lereiapad R, is wisviabledngvingt hyl

cel | ul ose. Tpglfornulations can additionally include: lubricating agents
such as tal§i %hgnesiunlstearate, and mneral oil; wetting agents;

emul si fyi ng and Suepemnpbung of gemui L enalseibeallaats ikdein®ith agt hyl - and
propylhydrox¥%$enzoates; sweet eni ng agents; and jlavorin? agents. The
conposi t i on&idshydapd fpmplnti B HQ fviseet oY Gllatseguivalentdo o -p’r“g‘c?'i de quick, 30

sust ai neqoOrrediRtidy AlylLEI A& s, Ri8eedtland SoddigRdbebic B éa?.[yir%% nistration
to the patient by egggoylng procedures known in the art 9 June 2004 WO

01/ 42213 PCHhesdertyg aiiglagprolagagugd a kiryvindhgirefferexpmplef sserul ated in a
it d . i Rj . : bout | g,
uni t dosage A(ﬂ%ﬁ&fd?%%galgc éﬁa@ggy, &Rk m&ngl{nQ%%@Mgtu%,?Q%bi@Za out I g

usual | y about out ng, nore usually abou about 50 ng, of
the active ilogy dthrehniohnWdeyt & iSoms, deiwtYorklosage forns" refers to physically

N e R S
cal cul at @ tformpradyehRetind., demprisesa hitepanaut it bomfel &CX, confpri@mgoci at i on
alkylating a corresponding compound of formula L,-H with a compound of formula
L,-V-CHO (wherein -V-CH,- has any of the values for -X- described herein).
It will be understood that the alkylation reactions in Schemes B and C can
optionally be carried out using suitably protected derivatives of L,-H, L,-H, L,-X-
20 R,,R-X-L,,L,-V-CH®, and L,-V-CHO. Suitable protecting groups as well as
conditions for their incorporation and removal are known in the art (for example,
see Greene, T.W.; Wutz, P.G.M. "Protecting Groups In Organic Synthesis" second
edition, 1991, New York, John Wiley & sons, Inc.). Thus, a compound of formula
(D can also be prepared by deprotecting a corresponding compound of formula (I).....
25 bearing one or more protecting groups.
Accordingly, the invention provides a method for preparing a compound of
formula (I) comprising deprotecting a corresponding compound of formula (I) that
bears one or more protecting groups. The invention also provides an intermediate

compound of formula (I} that bears one or more protecting groups.
30
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Wi th a suitable pharmaceutical excipient. Preferably, the conpound of
Formula (1) above is enployed at no nore than about 20 wei ghtupep@@ht of
t he pharnaceutical conposition, nore preferably no nore than about 15
wei ght percent, with the 10 bal ance bei ng pharnmaceutically inert
carrier(s)-. tive conmpound is effective over a w de ge and
i s general I‘?/szﬁ%‘lﬁni stered in a pharmaceutically effecti V‘S&Z u’ﬁ’%gg‘lt wi ||
be understood, however, that the anmount of the conmpound actually

adm nistered will be determi ned by a physician, in the light of the

rel evant circunstances, including the 15 condition to be treated, the
chosen route of adm nistration, Combinaotigifiynthesipound admi ni stered and its
relative activity, the wei and respopse of the individual

patent . the severr RGP e B ORRE RE Brired ¥ink [ ko “For
preparing sotombifnaiusyitheaidInetieh (. sbiadpleks and sdiutiph phak Rambiaaiorye
ingredient is rn'x.ed ith a pharmaceutical excipient to forma solid

pr ef or mul at i SAOesE MeFegddhat pikney A thibg g Far HemBlerriprrunds ofifgranias o
conpound of {hEanfHe§edpatediubivig BéhBiRatoMKI R LRI BkE (RS dserifdAgs Endth &bl ation
conposi tions_as honbgeneous, it is nmeant that the active ingredient is

di spersed evB#Est Anplieatigh Byblicatien NompersW 0904043 t hat the conposition may be
readily subdivided into equally effective unit dosage fornms such as
tablets, pills and capsules. This solid preforrmulation is then 25

subdi vi ded into unit dosagditilityfBestihgiand Adipinisegioni bed above cont ai ni ng
from for exanple, 0.1 to about 500 ng of the active ingredient of the
present invention. The tablets or pills of the present invention may be
coated orimt herwi se conpounded to prigmitde a dosage form affording the
advant age of prolonged actjon. .  For exanple, the tablet or pill can
conprise an i nner IRfFOEpEUnds ¢f s igYRNUPT At INFEATTUC KETHIRSFBIREONIFRET | att er bei ng
in the form gdonfs. OMEIPRE sDEbud HEofiPbiRs of H8nVeion &0 MRARRRLSycan be
separated by an enteric |ayer which serves to resist 98 £ June 2004 WD
01142213 PCTIeS0w ®8EeEstE| Atqordinglntthoepmpoundscandphbarmapewtisel pernit the inner

COMPOENt SRl kbRl yBMRTERU A o BIENNER L1 025, A
mat er i al sl3 ndiseadésrgediaterlibpbese odceprotsyselr ascchammiicabstrdive pulmonary
disease, asthma, irmitable bowel syndrome, urinary incontinence, rhinitis, spasmodic
colitis, chronic cystitis, and Alzheimer's disease, senile demcntia,‘ glaucoma,
schizophrenia, gastroesophogeal reflux disease, cardiac arthythmia, hyper salvation
syndromes, and the like.
20 '
Testing
The ability of the comﬁounds of formula (1) to inhibit a muscarinic receptor
(e.g. the M, or M, subtype) may be demonstrated using a variety of in vitro assays
and in vivo assays known in the field, or may be demonstrated using an assay ...
25 described in biological exainples [-6 below.
Pharmaceutical Formulations -~
When employed as pharmaceuticals, the compounds of this invention are
usually administered in the form of pharmaceutical compositions. These

30 compounds can be administered by a variety of routes including oral, rectal,

transdermal, subcutaneous, intravenous, intramuscular, intravesicular, and
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m xtures of polyneric acids with such materials as shellac, cetyl alcohol,
and 5 cellulose acetate. The liquid forms in which the novef Jehd¥4 ti ons
of the present invention my be incorporated for admnistration orally or
by injection include aqueous solutions, suitably flavored syrups, aqueous
or oil suspensions, and flavored enul sions with edible oils such as corn

oi |, cottoXSe¥#223i|, sesane oil, coconut oil, 10 or pedT{USE¥I3155s wel |
as elixirs and simlar pharnaceutical vehicles. Conpositions for inhalation
or insufflation include solutions and suspensions in pharmaceutically
accept abl e, aqueous or organic solvents, or mxtures thereof, and powders-

The 1iquid Opnsflshid TROTROSbbrAD Sre Thr¥cte 3L Bt injétidofr orihar maceut i cal ly
accept abl e excipients as described supra. Preferably the 15 conpositions

are adm ni st eamppsiipns. facheethpasitionhara lpreparspin amanngr wolllkeowmin thecal or

system c ef f@h L ad %r% £ni§i°c%§1p'ri9cﬂrl teorngg%tyve%%rgmﬁzut i cally acceptable

solvents n® e ne I ze use of inert gases. bul i zed sol uti ons may
be inhal ed directHiyinf¢nmion bl inchided plaimapeatival @@npositibiewhiebdbritzinng devi ce
may be attsached to.a face mask teq?t or intderm't.ée t positive pressure

br eat hi ng “meChPHES iRgsedisnt. e oF Bgref s sompgynds gescy ‘?Xx{}?fl' iRaH0Eeti ons nay be

admi ni st er edwitlp prefr@bedalioall9 hadebtible carriBAS 8 miiking e RbABYIiGSHS offliich del iver the
formulation in an agproprl ate manner. EXAMPL The fol |l owi ng preparations

and exanpl esM¥§ndion; hesrtive ingrrdismels upidls mixqd widhan expipigng dilyiedyant o nor e
clearly undefghand 1ok W dhS LB RELE S bd NV Yol shoul d not
be consi dered %DZ&I ioﬁﬁéiong tﬁgﬁgcop(g ofrt heﬁi ﬂ{/%énlﬁi%% &{a%@gﬂey as being
i | 1ustrati vesaglmed, papgros sthat contairer.t Wbee tke exdipicntservexampdibsnbhélcambe & he

ol 00 gl 3985 e bR TR BB BRI 52 |«
not defi ned, the keth@SngdrédiengeTiRrsathk Yorapasaivhe chnrzd theJomDOF Mblddsin004 VO
01742213 PC-I-I/JOL\!«Sd%(r)s/, o%g'n5g§s, sac Lt%,ngach@tsl, Iclii)grrs:asqx]Spensions, emulsions, solutions,
syrups, aerosols (as a solid or in a liquid medium), ointments containing, for
example, up to 10% by weight of the active compound, soft and hard gelatin
15 capsules, suppositories, sterile injectable solutions, and sterile packaged powders.
In preparing a formulation, it may be necessary to mill the active
‘compound to provide the appropriate particle size prior to combining with the other
ingredients. If the active compound is substantially insoluble, it ordinarily is milled
to a particle size of less than 200 mesh. If the active compound is substantially
20 water soluble, the partitle size is normally adjusted by milling to provide a
substantially uniform distribution in the formutation, e.g. about 40 mesh.
Some examples of suitable excipients include lactose, dextrose, sucrose,
sorbitb[, mannitol, starches, gum acacia, calcium phosphate, alginates, tragacanth,
gelatin, calcium silicate, microcrystalline cellulose, polyvinylpyrrolidone, cellulose;:
25 sterile water, syrup, and methyl cellulose. The formulations can additionally
include: lubricating agents such as talc, magnesium stearate, and mineral oil;
wetting agents; emulsifying and suspending agents; prcservi’ng agents such as
methyl- and propylhydroxy-benzoates; sweetening agents; and flavoring agents.
The compositions of the invention can be formulated so as to provide quick,

30 sustained or delayed release of the active ingredient after administration to the

patient by employing procedures known in the art.
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mnute milliliter mllinml Synthetic Exanples 10 Exanple | The

i ntermedi at e conpound of fornuia IB was prepared as foll ows.4 49aR889NH2

Bi phenyl - 2-i socynate (50g, 256 nmol) was dissolved in 400 nmL anhydrous
acetonitrile in a 2L rbf at roomtenperature. After cooling Jo O C using an

I ce bath, ) I on of 4-am no- N-benzyl pi peri di ne (48. 1)
Wo 218%#:' %T/@S@@lsm

di ssolved in 20 anhydrous acetonitrile was added over m nut es.
Precipitate was observed imedi ately. After 15 m nutes, an additional 600nL
anhydrous acetonitrile was added to permt stirring of the viscous
solution for 12h at 35 C. The solids were 100 4 June 2004 WD 01/42213

PCT/ US00/ 33155 f i Thectoawpositions appprplerably formulesediinaoenitalosageifpen.epdn dried under

vacuum vyi el gi 4 |k 0 | (=1 was
characteri zegésgge "aOIEIE Wﬁé@%ﬁﬁﬁl\%dgﬁg}( Z]I\?%Qgt(%’?r%l()@gﬁcfgpﬁ&%( {27%9,6&55( Oomml ) was

di ssol ved i nm@0@prlusugdly ahod:1%o gbout 60 mgodf thbactimt ygragict. nEietamol'unito anhydr ous
DMF. Aqueous ,HC s ,adde . 75rn of 37%. .cqon¢ sol utiaon .6 mmol ) and
ni trogen gasd?fa%eb%ga s trﬁggﬂﬁgg)fshcé’ﬁ%%imgfSﬂlzsvéiubtglﬁ%ﬁsslluyéa%%ors agff)Z in. Pd(OH) 2

(Pear| man's gp@hal $8fects 280 othesSmanksls e it cdninigpapelerntiiedgmantith | ar ge
bal | oon contai ni.ng H2 _%as was pl aced and. t he gol ution allowed to stir for
4d. The sol ufhasHvamatepasaleylatedite prodye thrglesisedfacigpeutic effect. ip 3sspelabe t he 10

catal yst, ang;h Q%u%iéﬁﬁggoﬁ/sc-@&ﬁ:ﬁpéx@fpﬁﬂt.t[f'}clillfal’)f}@ﬂﬁcHHl@@&ndV(ﬁ%HHMEM:\K/:? d a

colorless solid (13g, This material was characterized by

"C-NVR and Mhove is employed at no more than about 20 weight percent of the pharmatceutical -
cornposition, more preferably no more than about 15 weight pcrccxit, with the
10 balance being pharmaceutically inert carrier(s).

The active compound is effective over a wide dosage rangé and is generally
administcreci in a pharmaceutically effective amount. It, will be understood,
however, that the amount of the compound actually administered will be
determined by a physician, in the light of the relevant circumstances, including the

15 condition to be treated, the chosen route of administration, the actual compound
administered and its relative activity, the age, weight, and response of the inciividual
patient, the severity of the patient’s symptoms, and the like. |

For preparing solid compositions such as tablets, the principal active
ingredient is mixed with a pharmaceutical excipient to form a solid preformulation

20 composition containing a homogeneous mixture of a compound of the present
invention. When referring to these preformulation compositions as homogeneous,
it is meant that the active ingredient is dispersed evenly throughout the composition
so that the composition may be readily subdivided into equally effective unit dosage
forms such as tablets, pills and capsules. This solid preformulation is then .

25 subdivided into unit dosage forms of the type described above containing from, for
example, 0.1 to about 500 mg of the active ingredient of the present invention.

The tablets or pills of the present invention may be toated or otherwise
compounded to provide a dosage form affording the advantage of prolonged action.
For example, the tablet or pill can comprise an inner dosage and an outer dosage

30 component, the latter being in the form of an envelope over the former. The two

components can be separated by an enteric layer which serves to resist
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Fol | owi ng the procedures descri bed above but substituting the approqpri ate
starting materials, the conpounds of the invention (fornula 4Wn8§2¢dsted in
Table A bel ow were' prepared. Unl ess otherw se noted, for the compounds in
Tables A-F, L2 15 is attached to X through the secondary non-aronatic
amne of L.. | 101 4 June 2004 WD 01/42213 Table A 5 10 15 20

PCT/ USOQ 3¥B8/42HdpoundL2Mass Spec Found 1A224411.6 2A87483/\Bo@NIHB2517. 7
4A90514. 7 5A141607.8 6A169517.7 7A164517. 78 8A208451. 6 9A199467. 6

10A23534. 6 -11A70542. 7 12A73542. 7 13A156605.8 14A95511.7 15A115467.6
16A156605. 8

disintegration in the stomach and permit the inner component to pass intact into the
duodenum or to be delayed in release. A variety of materials can be used for such
enteric layers or coatings, such materials including a number of polymeric acids and
mixtures of polymeric acids with such materials as shellac, cetyl alcohol, and

5 cellulose acetate. .

Thc.liquid forms in which the novel compositions of the present invention
may be incorporated for administration orally or by injection include agueous
solutions, suitably flavored syrups, aqueous or oil suspensions, and flavored
emulsions with edible oils such as com oil, cottonseed. oil, sesame 0il, coconut oil,

10 or peanut oil, as well as elixirs and simitar pharmaceutical vehicles:

Compositions for inhalation or insufflation include solutions and
suspensions in pharmaceutically acceptable, agueous or organic solvents, or
mixtures thereof, and powders. The iiquid or solid compositions may contain
suitable pharmaceutically acceptable excipients as described supra. Preferably the

§5 compositions are administered by the oral or nasal respiratory route for local or
systemic effect. Compositions in preferably pharmaceuﬁcaliy acceptable solvents
may be nebulized by use of inert gases. Nebulized solutions may be inhaled
directly from the nebulizing device or the nebulizing device may be attached to a
face mask tent, or intermittent positive pressure breathing machine. Solution,.

20 suspension, or powdercompositions may be administered, preferably orally or

nasally, from devices which deliver the formulation in an appropriate manner.

EXAMPLES
The following preparations and examples are given to enable those skilled---
25 in the art to more clearly understand and to practice the present invention. They
should not be considered as limiting the scope of the invention, but merely as being
illustrative and representative thereof. i
In the examples below, the following abbreviations have the following
meanings. Unless otherwise stated, all temperatures are in degrees Celsius. If an

30 abbreviation is not defined, it has its generally accepted meaning.
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17A516487. 7 18A364511. 7 19. A96485.6 20A508537.7 102 4 June 2004 WD

01/ 42213 5 10 15. 20 25 PCT/ USOQ 33155 ConpoundL2Mass Spec Fodwip 2004
21A509537. 7 22A190505. 7 23(135)616. 8 24A51532. 7 25A524496. 7 26A410542. 7 -
27A368516. 7 28A84515. 7 29A65516. 7 30A193548. 8 31A142604.8 32A177556. 8
33A68515. 7 34A501529. 7 35A525574.7 36A168554.7 37A437604.8 . .

g = gram

mg = milligram

mn = minute

mi = milliliter
5 mmol = millimol

Synthetic Examples

10 )
Example 1
The intermediate compound of formula 1B was prepared as follows.
P 101,
+ NH2
/\[ o) N 9 NH
Sy J'L S J’L
N N » N N
H H H H
1 g |
15

Biphenyl-2-isocynate (50g, 256 mmol) was dissolved in 400 mL anhydrous
acetonitrile in a 2L rbf at room temperature. After cooling to 0 C using an ice bath,
a solution of 4-amino-N-benzylpiperidine (48.8g, 256 mmol)} dissolved in 400mL
20 anhydrous acetonitrile was added over 5 minutes. Precipitate was observed
immediately. After 15 minutes, an additional 600mL anhydrous acetonitrile was

added to permit stirring of the viscous solution for 12h at 35 C. The solids were
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7514. 7
38A61536. 7 39A117480.6 40A166542. 7 4178520. 7 42A49583. 7 43A36
44A526572. 7 45A229547. 7 46A239427.6 47A179483.7 103 4 June 260anagdQs/ 42213
5 10 15 20 25 PCT/ US00/ 33155 ConpoundL2Mass Spec Found 48A182437.6
49A55467. 6 50A510514. 7 51A502502. 7 52A43551. 7 53A218518. 7 54A123494. 6

55A126538. §,ofiAl34534. 6 57A 120480.6 58A157517. 7 S—

filtered, and washed with cold acetonitrile then dried under vacuurmn, yielding a
colorless solid (100g, 98%). This material was characterized by 'H-NMR, BC-
NMR and MS.
Compound 1A (20g, 52 mmol) was dissolved in 800mL of a 3:I mixture of
5 anhydrous methanol to anhydrous DMF. Aqueous HCI was added (0.75mL of 37%
conc solution, 7.6 mmol) and nitrogen gas bubbled through the solution vigorously
for 20 min. PA(OH)2 (Pearlman’s catalyst, 5g) was added under a stream of
nitrogen. A large balloon containing H2 gas was placed and the solution allowed to
stir for 4d. The solution was passed twice through pads of celite to remove the
10 catalyst, and the solution evaporated to dryness under vacuum to yield a colorless
solid (13g, 85%). This material was characterized by '"H-NMR, “C-NMR and MS.
- Following the procedures described above but substituting the appropriate
starting materials, the compounds of tﬁe invention (formula (VD) listed in Table A
below were prepared. Unless otherwise noted, for the compounds in Tables A-F, L,

15 is attached to X through the secondary non-aromatic amine of L,.
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59A396533. 7 60A25569. 7 61A83559. 7 62A161469. 6 63A11*571.1 64A420554. 7
65A135541. 7 66A41543.7 67A88531. 7 68A386527. 7 69A404538. 7 70A/E22004

71A26569. 8 72A75513.7 73A419553.7 74A375517.7 104 4 June 2004 WO 01/42213 5
10 15 20 25 PCT/ US00/ 33155 ConmpoundL2Mass Spec Found 75A20527.7 76A427571.7

77A527619. Svo/EAIAB5. 6 79A520467. 6 PCT/US00/33155
Table A
L, Oy
A AL
H H

(VD
Compound L2 Mass Spec Found
1 A224 ' 411.6
2  A87 488.6
5 3 Al72 517.7
4 A90 514.7
5 Al4l 607.8
6 Al69 517.7
7 Al64 517.78
10 8 A208 4516
9 Al99 467.6
10 A23 534.6
11 ' A70 5427
12 AT3 542.7
15 13 Al156 605.8
14 A95 511.7
15 All5 467.6
16 A156 605.8
17 A516 . 487.7
20 18 A364 | 511.7
19 'A96 485.6
20 AS08 537.7
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80A19453. 6 - 81A513551.7 82Al 0517.7 83A 110466. 6 84A4494.6 85A19453. 6
86A103530. 7 87A60536. 7 88A131600. 7 89A] 14440.6 90A197468. 6 HIusd¥3 . 6
92A195463. 6 93A528495. 7 94A347487. 7 95A328467. 6 96A22526. 7 97A336480. 6
98A77585. 8 99A145452. 6 100A211550.7 105 4 June 2004 WO 01/42213

PCT/ USOQO 33155 Fol l owi ng the procedures descri bed above but substituting
appropri atWOMHEAY i ng naterial s, the conpounds of the i nPeMUSEB3(ISor nul a
(VI1)) listed in Table B bel ow were prepared. 5 Table B 10 15 20

Compound L2 Mass Spec Found
21 A509 537.7
22 A190 505.7
23 (135) 616.8
24 AS1 532.7
5 25 A524 496.7
26 A410 5427 -
27 A368 | 516.7
28 A84 5157
29 A65 516.7
10 30 A193 548.8
31 Al142 604.8
32 A177 556.8
33 A68 515.7
34 ASO1 © 5297
15. 35 AS25 574.7
36 Al68 554.7
37 ‘ A437 604.8
38 ' A6l 536.7
39 Al17 480.6
20 40 A166 5427
41 78 520.7
42 A49 583.7
43 A367 514.7
44 AS526 57127
25 45 A229 547.7
46 A239 427.6
47 A179 4837
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ConmpoundL2Mass Spec Found 101A224395.6 102A87472.6 103A529381.5

104A530533. 1 105A172501. 7 106A141591. 8 107A164501. 7 108A1994%duge 2004
109A70526. 7 110A73526.7 111A156589.8 112A230521.7 113A391515.7 114A95495.7
115A156589.8 106 4 June 2004 WD 01/42213 PCT/ US00133155 ConpoundL2Mass Spec
Found 116A5@(§61,74J, % 117A97495.7 118A96469. 6 119A508521.7 126H6R9BALs 7
121A190489. 7 122A435600. 8 123A410526.7 124A84499.7 125A193532. 8

Compound L2 Mass Spec Found
48  AI82 437.6
49 ' ASS | 467.6
50 asio | 514.7
51 | A502 502.7
5 52 A43 | 5517
53 A218 5187
54 A123 | 494.6
55 ~ Al26 ' 538.7
56 Al34 534.6
0 | 57 A120 480.6
58 A157 5177
59 | A396 5337
60 A25 569.7
61 A83 5597
15 62 | Al61 469.6
63 Al1# 571.1
64 . A420 554.7
65 A135 5417
66 Adli 543.7
20 & A88 531.7
68 A386 527.7 .
69 A404 538.7
70 AT2 529.7
71 A26 - 569.8
25 72 AT5 513.7
73 A419 553.7
74 A375 517.7
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126A142588. 8 127A177540. 8 128A68499. 7 129A433588. 8 130A166526. 7 131A31498. 7
132A526556. 7 133A436616. 1 134A50602. 1 135A132505. 7 136A23152%Jgne 2004
137A229531. 7 138A401522. 1 139A373501.7 140A90498.7 141A502486.7 142A43535.7
5 10 15 20 25 107 4 June 2004 WD 01/32213 5 10 15 20 25 PCT1US00133155

WO 01/42213 PC'_!‘IUSGOBBISS
Compound 12 Mass Spec Found
75 © A20 527.7
76 A427 , _ 571.7
77 AS527 619.8
78 A9 485.6
5 79 A520 467.6
80 Al9 453.6 -
81 AS513 551.7
82 AlD 517.7
83 Al10 466.6
10 84 A4 494.6
85 A19 : 453.6
86 Al03 530.7
87 A60 536.7
88 A131 © 600.7
15 89 All4 440.6
90 A197 468.6
91 . Al51 451.6
92 Al195 463.6
93 A528 495.7
20 o4 A347 487.7
95 A328 467.6 .
96 A22 526.7
97 A336 480.6
98 AT77 | 585.8
25 99 Al45s 452.6
100 A211 550.7
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ConmpoundL2Mass Spec Found 143A43 @36.7 144A576522.7 145A374501. 7
146A17511. 7 147A21517.7 148A83543. 7- 149A531538. 7 150A1255254unsddd 0527, 7
152A88515. 7 153A78511. 7 154A404522. 7 155A72513. 7 156A26553. 8 157A75497.7
158A419537. 7 159A527603. 8 160A520451. 6 161A513535. 7 162A164501.7 163A4478.7
164A521515w;)u%§gﬁ§0520. 7 166A522584.7 167A192551. 7 168A1225RR0d /33155
169A109499. 08 4 June 2004 WO 01/42213 _

Following the procedures described above but substituting appropriate
starting materials, the compounds of the invention (formula (VID) listed in Table B

below were prepared.

(Vip
Compound 12 Mass Spec Found
101 A224 395.6
i_o 102 A87 . 472.6
103 A529 381.5
104 AS30 533.1
105 ) AlIT2 501.7
106 ' Al141 591.8
15 107 Al64 5017
108 Al199 451.6
109 A70 526.7
1o A3 526.7
111 A156 589.8
20 - 112 A230 ) 521.7
113 A391 515.7
114 : A95 495.7
115 AlS6 589.8
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5 PCTI US00133155 ConpoundL2Mass Spec Found 170A383507.7 171A395516. 7
172A503594. 8 173A528479. 7 174A99471.7 175A22510.7 176A532569% 8une 484 4 June
2004 WO 01/42213 PCTI USOO 33155 Fol Il owi ng t he procedures descri bed above
but substituting appropriate starting materials, the conpounds of the
invention (formula (M11)) listed in Table C below were prepared. 5 Table
C (VI11) »0as220 ConpoundL2Mass Spec Found 177A508607. S8pdmB#elned7. 8
179A501599. 8 180A90584. 8 181A502572.8 182A43621.8 183A513621. 8

Compound 12 Mass Spec Found
116 AS516 | 471.7
117 A97 . 495.7
118 A96 469.6
119 A508 '521.7
5 120 AS509 521.7
121 A190 4897 ~
122 A435 . 600.8
123 A410 526.7
124 A84 4997
10 125 A193 532.8
126 Al42 588.8
127 A177 540.8
128 A68 499.7
129 A433 588.8
15 130 Al66 526.7
131 A3l 498.7
132 . A526 556.7
133 A436 616.1
134 AS50 602.1
20 135 A132 505.7
136 A231 526.5 e
137 A229 5317
138 A401 . 5221
139 A373 501.7
25 140 A90 498.7
141 A502 486.7
142 A43 535.7
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184A503681. 0 185A87558. 8 186A164587.8 187A90584. 8 188A90@®85. 8 189A10587. 8
190A172587.8 191A208521.7 110 4 June 2004 WD 01142213 PCTI USbdurs33¥XBl
Conmpound. L2Mass Spec Found. 192A330537.8 193A70612.9 194A73612.9

198A516557. 8- 199A97581. 8 200A96555. 8

195A8601. 8 196A95581.8 197A115537.8 -
201A358575. 9 202A5
207A193618."8”2‘8‘§Nf

10

15

20

25

17687. 0 203A62612. 9 204A74586. 8 205A84585. 8

206A65586. 8

42674.9 209A177626.9 PCT/US00/33155 |
Compound L2 Mass Spec Found

143 A43° 536.7

144 AS576 522.7

145 A374 501.7

146 A17 511.7

147 A2l 5177

148 A83 543.7.
149 AS31 538.7

150 Al125 525.7

151 A210 527.7

152 A88 5157

153 A78 5117

154 A404 522.7

155 AT2 5137

156 A26 553.8

157 A7S 497.7

158 A419 5377

159 A527 603.8

160 A520 451.6

161 A513 535.7

162 A164 501.7

163 A4 4787
164 A521 515.7

165 A60 520.7

166 A522 584.7

167 A192 551.7

168 Al22 5337

169 A109 4997
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210A501585. 8 211A217644.8 212A168624. 9 213A166612. 9 214A31584. 8 215A28642. 9
216A104702. 3 217A144608. 2 218A373587.8 5 10 15 20 25 111 4 Jhdenedels# wo
01/ 42213 5 10 15 20 25 PCf/1JS00/ 33155 ConpoundL2Mass Spec Found
219A90@85. 8 220A43 @®22.8 221A576608. 8 222A374587. 8 223A 17597.9
224A396603. 8- 225A214625. 9

WO 01742213 PCT/US00/33155
Compound L2 Mass Spec Found

170 A383 507.7
171 A395 : 516.7
172 ~ AS503 594.8
173 AS28 479.7

5 174 A99 471.7
175 A22 ' 510.7 -
176 A532 ) 565.8

'
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226A83629. 8 227A418622. 9 228A135611. 6 229A210613. 9 230A88601. 8 231A404608. 8
232A121624. 8 233A520537. 8 234A164587. 8 235A4564. 8 236A5216014 8uB20(B0606. 9
238A522670. 9 239A109585. 8 240A22596. 8 241A532655. 9 242A397604. 7

243A120550. 8 244A533509. 7 245A505*626.9 112 4 June 2004 WD 01/42213 5 10

PCT/ USOOL33155 ConpoundL2Mass Spec Found 246A506598.8 247A431659. 9
248A388597.%0 34HAB66583. 8 PCTTUS00/33155

Following the procedures described above but substituting appropriate
starting materials, the compounds of the invention (formula (VII)) listed in Table C

below were prepared.

5 .
Table C
O fCN’\/\’O\/v\LZ
Ny
O H H ,
(vim)
Compound L2 Mass Spec Found
177 AS508 607.8
10 178 A509 ~ 607.8
179 A501 599.8
180 A90 584.8
. 181 ) A502 572.8
182 A43 621.8
15 183 A513 621.8
184 A503 681.0
185 A87 558.8
186 Al64 587.8
187 A90 584.8
20 188 A90° " 585.8
189 Al0 587.8
190 AIT2 587.8
191 A208 5217
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250A534578. 8 251A417622.9 .. 252A577575.8 253A319536. 7 254A381593. 8
255A338550. 8 256A329537. 8 257A403608. 8 258A333549. 8 r 113 4 4dHee 2004 WO
01/ 42213 PCTI USOQ 33155 Fol Il owi ng t he procedures descri bed above but
substituting appropriate starting materials, the conpounds of the
invention (fornmula (1X)) listed in Table D bel ow were prepared 5 Table D
10 15 20 Yt 2Mass Spec Found 259A508591. 8 260A5095FLTEIPHINED1583. 8
262A510568. 8 263A502556. 8 264A43605. 8 265A512581. 8 266A513605. 8
267A503665. 0 268A223542. 8

Compound . 9 Mass Spec Found
192 A330 537.8
193 A70 _. _ 612.9
194 A73 612.9
195 _ A8 601.8
5 196 A95 _ 581.8
197 CAlLLS 537.8 -
198 A516 557.8
199 A97 581.8
200 A96 555.8
10 201 A358 5759
202 A517 687.0
203 A62 612.9
204 A74 586.8
205 A84 © 585.8
15 206 A65 586.8
207 Al193 618.9
208 , A142 674.9
209 Al177 626.9
210 AS01 585.8
20 211 A217 644.8
212 Al68 624.9 -
213 Al66 612.9
214 A31 584.8
215 A28 | 642.9
25 216 Al104 7023
217 - Ald4 608.2
218 A373 587.8
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269A224465. 7 272A535661. 9 273A536571. 8 274A537571.8 275A306505-7
276A580521-8 114 4 June 2004 WO 01/42213 5 10 15 20 25 PCTI Usdons3i®h
ConmpoundL2Mass Spec Found 277A578588.7 278A538596.9 279A539596. 9
280A321520. 8 281A156659. 9 282A400591.9 - 283A8585.8 284A363565. 8

285A359560v$03g@§é 4521. 8 287A156659. 9 288A516541. 8 289A3§é‘§§§m§3155
A581

290A346539

559.9

Compound L2 Mass Spec Found
219 A90¢ 585.8
220 A43® 622.8
221 A576 608.8
222 A374 587.8
5 223 Al7 5979
224 A396 6038 .
225 A214 625.9
226 A83 629.8
227 A418 622.9
10 228 Al35 611.6
229 A210 613.9
230 A88 601.8
231 A404 608.8
232 Al21 . 6248
15 233 A520 537.8
234 A164 587.8
235 A4 564.8
236 A521 601.8
237 A60 606.9
20 238 AS22 670.9
239 A109 585.8
240 A22 596.8
241 A532 6559
242 A397 604.7
25 243 A120 550.8
244 A533 5097
245 A505* 626.9
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292A517671. 0 293A394586. 8 294A410596. 9 295A368570. 8 296A84569. 8
297A369570. 8 298A193602. 9 299A432658. 9 300A423610. 9 301A6856%Jghe 2004
302A525628. 8 303A168608.9 115 4 June 2004 5 10 15 20 25 WO 01/42213

PCT/ USOQ 33155 ConpoundL2Mass Spec Found 304A45658. 9 305A398590. 8 306Al
17534. 8 3Q7A166596. 9 308A378574.9 309A198523.8  310A137534.8 311A316520.7
312A339534YQ 01/42213 PCT/US00/33155

Compound L2 Mass Spec Found
246 A506 598.8
247 A431 : 659.9
248 A388 597.9
249 A366 583.8
5 250 A534 578.8
- 251 A417 622.9 .
252 AS77 575.8
253 LAY | 536.7
254 A381 593.8
10 | 255 A338 550.8
256 A329 53738
257 A403 608.8
258 . A333 5498
'
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313A322520. 8 314A352548. 8 315A430637.9 316A384568. 8 317A28626. 9

318A436686. 3 319A50672. 2 320A132575.8 321A205550. 8 322A154566gne 2004
323A413601. 8 324A144592. 2 325A301481.7 326A344537.8 327A182491.7
328A373571. 18 329A340535. 8 330A325521.8 116 4 June 2004 WO 01/42213 5 10 15
20 25 PCT/ l\,{m‘é%% ConpoundL2Mass Spec Found 331A94567. &%@%%572 8
333A348548.

Following the procedures described above but substituting
appropriate starting materials, the compounds of the invention (formula (IX)) listed

in Table D below were prepared.

5 Table D

L1, O

H H

®

{IX)
Compound L2 Mass Spec Found
259 AS508 5918
260 A509 501.8
10 261 A501 - 5838
262 AS10 568.8
263 A502 556.8
264 A43 605.8
265 AS512 581.8
15 266 A513 605.8
267 A503 665.0
268 A223 5428 e
269 A224 4657
272 A535 661.9
20 3 A536 | 571.8
274 AS37 571.8
275 A306 505.7
276 A580 521.8
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334A519588. 9 335A126592. 8 336A397588. 7 337A 155571. 18 338A308507. 7
339A387581. 9 340A311521.8 341A21587. 8 342A426623. 9 343A422609J49ne 2004
344A424613. 8 345A418606. 9 346A161523.7 347A | |625.9 348A420608. 8
349A406595. 8 350A210597. 9 351A374585. 8 352A386581. 9 353A540592. 8
354A72583. 8 355A26623. 9 356A365567. 8 357A419607.9 117 4 June 2004 WD

01/ 42213 5WOIPI4RIPQ PCT/US00/33155
Compound L2 Mass Spec Found
277 AS78 588.7
278 | A538 | 596.9
279 A539 596.9
280 | A321 520.8
5 281 Al156 659.9
282 A400 5919 -
283 A8 585.8
284 A363 565.8
285 A359 560.8
10 286 A324 521.8
287 A156 659.9
288 _ A516 541.8
289 A364 565.8
290 A346 5398
15 291 A581 ' 559.9
292 A517 671.0
293 . A394 586.8
294 ) A410 596.9
295 ' A368 570.8
.20 - 296 A84 569.8
297 A369 570.8 e
298 A193 602.9
299 A432 658.9
300 A423 610.9
25 301 AG8 569.8
302 A525 628.8
303 A168 608.9
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25 PCTI USOO 33155 ConpoundL2Mass Spec Found 358A341535.8 359A412599. 8
360A121608. 8 361A375571. 8 362A385581. 8 363A427625. 9 - 364A52%dyne §004
365A345539. 8 366A327521. 8 367A583507. 7 368A227673. 0 369A312511.7
370A4115603. 8 371A376571. 8 372A98592. 8 373A317520. 7 374A4548. 8 375A165535. 7
376A380577 vo 8i/464%341585. 8 378A584589. 8 379A311507. 7 380ASK 8083155
381A390584. 9 382A399590. 9 383A131654.9 384A27495.7 118 ,

Compound L2 Mass Spec Found
304 A4S 658.9 ]
305 A398 590.8
306 All7 | 534.8
307 A166 596.9
5 308 A378 574.9
309 Al198 523.8 _
310 Al37 534.8 -
311 . A3l6 | 520.7 ]
312 A339 534.8
1 | 313 ' A322 520.8
314 A352 548.8
315 A430 637.9 B
316 A384 568.8 N
317 A28 - 626.9 N
15 318 A436 ' 686.3
319 A50 672.2
320 . Al32 575.8
321 ' A205 550.8
322 Al154 566.8
20 - 323 A413 601.8
324 Al44 592.2 o
325 A301 _ 481.7
326 A344 537.8
327 A182 i 491.7 |
25 328 A373 ©571.18 B
329 A340 5358 N
330 A325 5218 ]
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4 June 2004 WO 01/42213 5 10 15 20 25 PCT/ US00/ 33155 ConpoundL2Mass Spec
Found 385A204548. 8 386A122603.9 387A350548. 8 388A425617. 9 389AuuD2¢H g
390A542664.0 - 391A 14494.7 392A331522.7 393A235577. 8 394A543586. 8
395A151505. 8 396A313517. 7 397A528549. 9 398A99541. 8 399A328521. 8
400A384580. 8 401A314519. 8 402A335534. 8 403A360562. 2 404A77639. 9

405A145506W9 048BAY 1563. 8 PCT/US00/33155
Compound L2 Mass Spec Found

331 A% 567.8
332 A218 . , 572.8
333 A348 548.8
334 AS519 588.9

5 335 A126 592.8
336 A397 588.7 ~
337 A155 571.18
338 A308 507.7
339 | A387 581.9

10 340 A311 521.8
341 A21 ) 587.8
342 A426 623.9
343 A422 609.9
344 Ad424 613.8

15 345 A418 606.9
346 Al61 : 523.7
347 . All 625.9
348 A420 608.8
349 A406 595.8

20 350 A210 597.9
351 A374 585.8
352 A386 581.9
353 AS540 . 592.8
354 AT2 583.8

25 355 A26 623.9
356 A365 567.8
357 A419 607.9
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407A124523. 7 408A377573. 8 409A416604. 8 410A329521. 8 411A43606. 8 119 4 June

2004 5 10 15 20 WO 01/ 42213 PCT/ US00/ 33155 ConpoundL2Mass Sp#dum 2oyt
412A307505. 8 413A397588. 7 414A337#534. 8 415A303493. 7 416A544610. 9
417A506582- 8- 418A431643.9 419A388581.9 420A366567.8 421A523562. 8
422A545606 v ¢23A377559. 8 424A319520. 7 425A381577. 8 426A351548 8.

427A338534. 8 428A362563. 8

10

15

20

25

Compound L2 Mass Spec Found
358 A341 535.8
359 A412 599.8
360 Al21 608.8
361 A375 571.8
362 A385 581.8
363 A427 6259 -
364 A527 674.0
365 A345 539.8
366 A327 521.8
367 A583 507.7
368 A227 673.0
369 A312 511.7
370 A4115 6038
371 A376 571.8
372 A98 592.8
373 A317 520.7
374 Ad 548.8
375 A165 535.7
376 A380 577.8
377 A541 585.8
378 AS584 5890.8 o
379 A311 507.7
380 A521 585.8
381 A390 584.9
382 A399 590.9
383 Al3] 654.9
384 A27 4957
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429A507477. 7 430A402592.8 431A403592. 8 432A315519. 8 433A333533.8 120 4 June
2004 WD 01/ 42213 PCT/ US00/ 33155 Fol | owi ng the procedures destdViéllbove
but substituting appropriate starting materials, the conpounds of the
invention (fornula (X)) listed in Table E 5 below were prepared. Table E
L2 (X) 10 oundL2Mass Spec Found 434A130525.7 4 8
436,(6\3)56571@(&%?2?1%617. 8 438A578585. 8 439A98606. 8 440A3%%§%§@§3]153
441A349562. 8 442A465549. 8 443A380591. 8 444A546599. 8 445A547548. 8
446A548587. 8 :

Compound L2 Mass Spec Found
385 A204 548.8
386 A2z 603.9
387 A350 548.8
388 - A425 617.9
5 389 Al109 | 569.8
390 AS42 6640 -
391 All4 494.7
392 A331 522.7
393 A235 577.8
10 | 394 A543 5868
305 Al51 | 505.8
396 A313 517.7
397 A528 549.9
308 , A99 541.8
15 399 A328 521.8
400 A384 580.8
401 . A314 519.8
402 A335 534.8
403 A360 562.2
20 404 AT7 639.9
405 A145 506.7
406 AT1 563.8
407 Al24 . 5237
408 A377 T s;38
25 409 A416 604.8
410 A329 521.8
411 A43 | 606.8
119



121 4 June 2004 WO 01/42213 5 10 15 20 25 PCTI USOQ 33155 ConpoundL2Mass
Spec Found 447A386676.9 448A311521.8 449A521599.9 450A1274904 Junk5208890598. 9
452A399604. 9 - 453A342550. 8 454A27509. 7 455A549562. 9 456A550635. 9
457A238617. 9 458A350562. 8 459A425631. 9 460A109583.9 461AI 14508. 7
462A331536. oAfARP1585. 8 464A235501. 9 465A395600. 8 466A136]Beississ
467A552507. 8

Compound L2 Mass Spec Found
412 T A307 505.8
413 A397 ‘ 588.7
414 A337# 534.8
415 A303 493.7
5 416 A544 610.9
417 A506 582.8 _
418 A431 643.9
419 A388 B 581.9
420 A366 567.8
0 | 421 AS523 562.8
422 A545 606.9
423 A577 559.8
424 A319 520.7
425 A381 . 5778
15 426 A351 548.8
427 A338 534.8
428 . A362 563.8
429 ' AS07 471.7
430 A402 592.8
20 431 A403 - - 5928
432 : A315 ' 519.8
433 A333 533.8
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468A151519. 8 469A313531. 8 470A35507. 8 471A99555. 8 472A328535. 8 473A22594. 9
122 4 June 2004 WO 01/42213 5 10 15 20 25 PCTI USOQ 33155 ConhduntiZ@hss
Spec Found 474A314533. 8 475A336548. 8 476A228684.0 477A360576. 2 478A
145520. 7 479A302505. 8 480Al |1 577. 8 481A553656. 9 482A124537.8 483A554587. 8

484A416618. 9 485A555625. 9 486A556701. 0 487A557716. 0 488A558638. 9
WO 01/42213 PCT/US00/33155

Foilowing the procedures described above but substituting apprdpriatc
starting materials, the compounds of the invention (formilla (X)) listed in Table E

5 below were prepared.

Table E
ANV
(A,
N N
O H H
(X)
10 Compound 12 Mass Spec Found
434 Al30 525.7
435 Al05 521.8
436 . A356 571.8
437 ' A415 617.8
15 438 AS579 585.8
439 A98 606.8
440 A317 534.8 -
441 A349 562.8
442 A465 549.8
20 443 A380 ST
444 AS546 599.8
445 AS547 - 5488
446 A548 587.8
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489A559624. 8 490A560654. 0 491A561654. 0 492AS08605. 8 493A509605. 8
494A501597. 9 495A510582. 8 496A502570.8 497A43619. 9 498A51259% Jgne 2004
499A513619. 9 500A503. 679.0 123 4 June 2004 WD 01/42213 5 10 15 20 25
PCTI US00133155 ConpoundL2Mass Spec Found 501A504556. 8 502A514613. 9
503A402606. 4A403606. 9 505A397602. 8 506A337548. 8- 507A303507, 7.
508A505624.‘g°§8§§%b6596. 9 "‘9"“ $00/33155

Compound L2 Mass Spec Found
447 A386 | 676.9
448 T 521.8
449 As2t | 599.9
450 A127 490.7
5 451 A390 598.9
452 A399 604.9 -
453 A342 550.8
454 A27 509.7
455 : A549 562.9
10 | 456 A550 635.9
457 A238 617.9
458 A350 562.8
459 A425 631.9
460 A109 . 583.9
15 461 All4 508.7
462 A331 536.8
463 ' A551 585.8
464 A235 591.9
465 A395 600.8
20 466 A13 615.8
467 AS52 507.8
468 Al51 519.8
469 A313 531.8
470 A3S ) 507.8
25 471 A99 555.8
472 A328 535.8
473 A22 5949
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10A431658. 0 511A388595. 9 512A366581. 9 513A523576. 8 514A417620. 9
glgA577573.8 516A319534. 8 517A381591. 8 51$A351562. 8 519A33854durge 2004
520A362577. 8 521A507491. 7 522A324535. 8 523A315533. 8 524A333547. 8
525A427718. 8 526A402685. 8 527A562506.7 124 4 June 2004 WO 01/ 42213 10 537
A578 602.8 15 542 A 156 674.0 20 547 A363 579.8 25 552 A178 680.0

PCT/ US00/ 3¥B%“HpoundL2Mass Spec Found PCT/US00/33155
Compound - L2 Mass Spec Found
474 A314 533.8
475 A336 , 548.8
476 A228 684.0
477 A360 5762
5 478 Al4s - 520.7
479 A302 505.8
480 ATl , 577.8
481 AS553 | 656.9
482 Al24 5378
10 483 A554 587.8
484 A416 618.9
485 A5S5 - 6259
486 A556 701.0
487 AS557 " 716.0
15 488 ASS8 638.9
489 A559 6248
490 , AS60 654.0
491 AS61 654.0
492 A508 . 605.8
20| @ 493 A509 605.8
494 A501 597.9
495 A510 582.8
496 A502 ) 570.8
497 A43 619.9
25 498 A512 595.8
499 AS13 619.9
500 A503 679.0
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528A563506. 7 529A564520. 8 530A565731. 0 531A370585. 8 532 A371 585.8
533A372585.8 534 A587 519. 7 535A330535. 8 536A320534. 8 538A58d8a32¢04
539A538610. 9 540- A539610. 9 541A321534.8 543 Al41 675.9 544 A569 687.0
545A400605. 9 546A391599.9 548A359574. 9 549A311535.8 550

WO ¢1/42213 PCT/US00/33155
Compound L2 ~Mass Spec Found

501 A504 556.8
502 A514 6139
503 A402 606.9
504 A403 606.9

5 505 A397 602.8
506 A337 548.8-
507 A303 507.7
508 AS05 624.9
509 A506 596.9

10 510 A431 658.0
511 A388 595.9
512 A366 5819
513 A523 576.8
514 A417 620.9

15 515 AS77 5738
516 A319 534.8
517 A381 591.8
518 A351 562.8
519 A338 548.8

20 520 A362 5773
521 AS07 4917 .
522 A324 5358
523 A315 5338
524 A333 547.8

25 525 A427 7188
526 A402 685.8
527 A562 506.7
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2004 WO
A570 602.9 551A515674.0 553 A364 579.8 554A346553.8 125 4 June

01/ 42213 5 10 15 20 25 PCTI USOQ' 33155 ConpoundL2Mass Spec Foiddne 2004
555A358573. 9 556A517685.0 557A571634. 0 558A51600. 8 559A64564. 8 560A67619. 9
561A62610. 9 562A180617.9 563A74584.8 564A84583. 8 565A65584. 8 566A193616. 9

567A432672,9 568A200591. 9 PCT/US00/33155

Compound L2 Mass Spec Found
528 A563 506.7
529 As6a _ 520.8
530 AS565 731.0
531 A370 585.8
5 532 A371 585.8
533 A372 585.8
534 A587 . 519.7
535 A330 535.8
536 ~ A320 534.8
10 537 A578 602.8
538 A588 548.8
539 A538 610.9
540 "AS539 610.9
541 A321 . 1534.8
15 542 A156 674.0
543 Al41 615.9
544 . A569 687.0
545 A400 605.9
546 A39] 599.9
20 547 _ A363 579.8
548 A359 574.9
549 A311 535.8
550 A570 ) 602.9
551 ASI5 | 674.0
25 552 Al78 680.0
553 A364 579.8
554 A346 5538
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569A177624.9 570A572632. 0 571A174603. 9 572A68583. 8 573A525642. 9

574A168622. 9 575A45673. 0 576A61604.8 577A] 17548.8 578A1666169usy B3y 8588. 9
580A137548. 8 581A34534.8 126 4 June 2004 WO 01/42213 10 591 A573 610.7 15
596 A179 551.8 20 601 A94 581.8 25 606 A203 548. 8 PCT/ USOQ 33155
CompoundL2\ggs, ape Found . 582A93548. 8 583A59562. 9 SB4ASERESY. S £85A31582. 8
586A28640. PCTfUSGﬂf33lSS

Compound . L2 © Mass Spec Found
555 A358 5739
556 AS17 685.0
557 AS5T1 6340
558 A5] 600.8
5 559 A64 564.8
560 A67 619.9"
561 A62 _ 6109
562 A180 617.9
563 A74 584.8
10 564 A84 5838
565 A65 584.8
566 Al193 616.9
567 A432 672.9
568 . A200 5919
15 569 A177 6249
570 AST2 632.0
571 ) Al74 603.9
572 AGS 5838
573 A525 642.9
20 © 574 Al68 622.9
575 A4S 673.0
576 ' A61 604.8
577 Al17 548.8
578 A166 | 610.9
25 519 | A378 588.9
580 Al137 5488
581 A34 5348
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587A436700. 3 588A506863 589A3675. 0 590A379589. 8 592A355564. 8 593A413615. 9
594A401606. 3 595A301495. 7 597A82551. 8 598A12585. 8 599A55535% 8UEd)

602A100570. 8 603A123562. 8 604A589606. 9 605A134602.8 607A17595.9
608A66535.8 127 4 June 2004 WD 01/42213 5 10 15 20 25 PCTI US00/ 33155

WO 01/42213 PCT/US00/33155
Compound L2 Mass Spec Found
582 A93 548.8
583 A59 562.9
584 A585 651.9
585 A3l 582.8
s 586 A28 640.9
587 A436 7003
588 A50 686.3
589 A3 675.0
590 A379 589.8
10 591 AS73 610.7
592 A355 564.8
593 A413 615.9
594 A401 606.3
595 A301 4957
15 596 A179 551.8
597 A82 551.8
598 Al2 585.8
599 ASS 535.8
600 A133 607.9
20 601 A94 581.8
602 A100 570.8 i
603 Al123 562.8
604 AS589 606.9
605 Al34 602.8
25 606 A203 548.8
607 Al7 595.9
608 A66 535.8
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ConmpoundL2Mass Spec Found 609A214623.9 610A574627.9 611A154585.8 612A6636. 9
613A185521. 8 614A2525-7- 615A119569. 8 616A21601. 8 617A25637.9Je182H620. 9
619A161537.8 620Al | *639,9 621A420622. 9 622A135609. 9 623A210611.9
624A88599. 9 625A72597.9 626A69521. 8 627A26637.9 628A365581. 9- 629A171621. 9

630A81549. & & a1k 613. 9 632A121622.9 633A18663. 9 634A232585. 8 635A575670. 0
.\ PC TAIS60/33155

128 4 June 2

01/ 42213

Compound 12 Mass Spec Found

609 A214 623.9

610 A574 627.9

611 Al54 585.8

612 A6 636.9

5 613 AIB5 5218
614 A2 525.7-

615 All19 569.8

616 A2l 601.8

617 A25 637.9

10 618 A33 620.9
619 Al61 537.8

620 All* 639.9

621 A420 622.9

622 Al35 " 609.9

15 623 A210 611.9
624 A88 599.9

625 AT2 597.9

626 A69 521.8

627 A26 637.9

20 628 A365 581.9
629 Al71 621.9

630 A8l 549.8

631 Ad12 613.9

632 Al121 622.9

- 25 633 Al8 663.9
634 A232 585.8

635 AS75 670.0
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5 10 PCT/ US00/ 33155 ConpoundL2Mass Spec Found 636A20595.8 637A153639. 9
638A590688. 0 639A91477. 7 640A9553. 8 641A194535. 8- 642A3105214 8uudd¥h7687. 0
1 129 4 June 2004 WO 01/42213 PCTI US00133155 Fol | owi ng t he procedures
descri bed above but substituting appropriate starting materials, the
conpounds of the invention (formula (X)) listed in Table F bel ow were
prepared. 3VE#H2RI3E ConpoundL2Mass Spec Found 270A224609. BCT2750A371686. 7 10
In the above tables *signifies that L2 is attached to X through the

pi peridine nitrogen of L2; Csignifres that 1.2 is attached to X through
the pyridine nitrogen of 1,2; and #signifies that L2 is attached to X

t hrough the | mof—t2—t—15—-20Fermtat+or—bBanphes
Compound L2 Mass Spec Found

636 A20 5958
637 Al53 Do : 639.9
638 CA590 688.0
639 A91 47717

5 640 A9 553.8
641 Al194 5358
642 A310 : 521.8
643 A227 687.0

10
'
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Exanple | Hard gelatin capsules containing the follow ng ingredients are
prepared: Quantity. Ingredient(ng/capsule) Active |Ingredient4dume 2004

St arch305. 0 Magnesi um stearate5. 0 25 The above ingredients are m xed and
filled into hard gelatin capsules in 340 ng quantities. 130 4 June 2004 WO
01/ 42213 P, 33155 Exanple 2 Atablet Formula is pr r si.ng the

I ngr edi entgg{)ogﬁg}v]\é 51 ngredientQuantity (ng/tablet) Acti vgj%ﬁﬁ'%g%%’llgnt 25.0

Cel l ul ose, mcrocrystalline200.0 Colloidal silicon dioxidelO0.0 Stearic
acid5.0 0 1 The conponents are bl ended and conpressed to formtablets, each
wei ghing 240 ng. Exanple 3 15A dry powder inhaler fornulation is prepared
contai ni ng the f dollowinggheqooqedares tescribid apbte Bot sultgtimttng apprbpristd | ve

| ngredi ent starting materials, the compounds of the invention (formula (XD) listed in Table F

below were prepared.

5 Table F
L1, O
N _
H H
xD
Compound 12 Mass Spec Found
270 A224 609.6
271 A87 686.7
10

In the above tables *signifies that L, is attached to X through the piperidine
nitrogen of L,; @sﬁgniﬁcs that L, is attached to X through the pyridine nitrogen of

L,; and #signifies that L, is attached to X through the pyrrolidine nitrogen of L,.
1

15 Formulation Examples
Example 1
Hard gelatin capsules containing the following ingredients are prepared:
Quantity
Ingredient (mg/capsule)
20
Active Ingredient . 30.0
Starch ' 305.0
Magnesium stearate 5.0
25 The above ingredients are mixed and filled into hard gelatin capsules in 340
g quantities.
130



20Lact 0se95 The active ingredient is mxed with the |actose and the m xture
is added to a dry powder inhaling appliance. 25t Exanple 44Ji&PeR% each
containing 30 ng of active ingredient, are prepared as follows: |ngredi ent
Quantity 30Active Ingredient(ng/tablet) 30.0 ng Starch45.0 ng

M crocrystalline cellul 0se35.0 ng Polyvi nylpyrrolidone 4.0 ng (as 10%

sol ution i WOMEBe water) 35Sodi um car boxymet hyl st ar chZC5/Us0/MaEnesi um
stearate0.5 ng Talcl.0 ng Total 120 ng 131 4 June 2004 WO 01/42213

PCTI US00/ 33155 The active ingredient, starch and cellul ose are passed
through a No. 20 nesh U.S. sieve and m xed thoroughly- The sol ution of

pol yvi nyl pyrrolidone is mxed wt FE;Eahe]erfsul tant powders, which are then
passed through a 16 nesh U. S. si eve.—mpne—granul es so produced are dried at
50 to 60C and pagsabiet Fornilis prepbedinsidy the ingiedicatsbetow: The sodi um

car boxymet hyl starch, magnesium stearate, and talc, previously passed
through a No. 30 nmesh U.S_ sieve, are then ada‘él’f‘_“t"@the granul es

. Ingredient ‘ (mg/tablet)
p ,
Active Ingredient 25.0
Cellulose, microcrystalline 200.0
Colloidal silicon dioxide 10.0 -
Stearic acid _ 50
10
The components are blended and compressed to form tablets, each weighing
240 mg.
Example 3
IS5 A dry powder inhaler formulation is prepared containing the following
components:
Ingredient ‘ Weight %
Active Ingredient 5.
20 Lactose 95

The active ingredient is mixed with the lactose and the mixture is added to a

dry powder inhaling appliance.
'

25 Example 4
Tablets, each containing 30 mg of active ingredient, are prepared as follows:
| Quantity
Ingredient {mg/tablet) e
30 Active Ingredient 30.0mg
Starch 450 mg
Microcrystalline celiulose . 350mg
Polyvinylpyrrolidone :
(as 10% solution in sterile water) 4.0 mg
35 Sodium carboxymethyl starch 4.5 mg
Magnesium stearate 0.5 mg
Talc 1.0 mg
Total 120 mg
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whi ch, after m xing, are conpressed on a tablet nmachine to yield tablets
each wei ghing 120 ng. 10 Exanple 5 Capsul es, each cont ai ni ng# 400k

medi canment are nade as follows: Quantity |Ingredient (ng/capsule) Active
I ngr edi ent 40.0 nmg 15 Starch 109.0 ng Magnesium stearate 1.0 ng Total
150.0 mg T e ingredient, starch, and magnesi um st bl ended,
passed 20t @%Eigl a No. 20 nesh U S sieve, and filled ?Péﬁﬁ%g/r%c}ggel atin
capsules in 150 ng quantities. t Exanple 6 25 Suppositories, each
containing 25 ng of active ingredient are made as follows: Ingredient
Amount  Active Ingredient 25 ng Saturated fatty acid glycerides to 2,000
nmg 30 35 The acti si eve
and suspended mﬁt?ehdeng{af %?;gdétégﬁm%gyﬁygg%g’gsﬁ%g%u g\ﬁ%%@l"i‘/ésﬁel ted
using the nlid. mm h@atuxnda@lemsdﬂy.. ThHéwlutiontaf pelyvmylpeslidoce isadixedt 0 a

2004 W0 01] 493 PeReHRRRsRr et S Poef BB B sk ai mi n 50
mg of nedi Ca'lfﬁd”lgraﬂﬂés 0. plodiiteddRS Gricllat S0° to 60°C and passed through a 16 mesh
5 U.S. sieve. The sodium carboxymethyl starch, magnesium stearate, and talc,
previously passed through a No. 30 mesh U.S. sieve, are then added to the granules
which, after mixing, are compressed on a tablet machine to yield tablets each

weighing 120 mg.

10 Example 5 -
Capsules, each containing 40 mg of medicament are made as follows:
' Quantity

Ingredient (mgfcapsule)
Active Ingredient 400 mg

15 Starch 109.0 mg
Magnesium stearate 1.0 mg
Total 1500 mg

~The active ingredient, starch, and magnesium stearate are blended, passed

20 through a No. 20 mesh U.S. sieve, and filled into hard gelatin capsules in 150 mg

quantities.
}
Example 6
25 Suppositories, each containing 25 mg of active ingredient are made as
follows:
Ingredient Amount i
Active Ingredient 25mg
Saturated fatty acid glycerides to 2,000 mg
30
The active ingredient is passed through a No. 60 mesh U.S. sieve and
suspended in the saturated fatty acid glycerides previously melted using the
minimum heat necessary. The mixture is then poured into a suppository mold of
nominal 2.0 g capacity and allowed to cool.
35
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made as follows: Ingredi ent Anbunt Active |Ingredient50.0 ng Xant han gumd. O
mg Sodi um car boxynet hyl cellul ose (11% 50.0 ny hAcrocrystaIﬂ#H@P@Qﬁalﬂ ose
(89% Sucrosel.75 g Sodi um benzoatel0.0 ng Flavor and Colorqg.v. Purified
water to5.0 nL The active ingredient, sucrose and xant han gum are bl ended,
passed through 15 a No. 10 nesh U. S. sieve, and then mxed with a

previ ous| yYWRAH4224D| uti on of the microcrystalline cell ul o$ETARBEH um

car boxynmet hyl cellulose in water. The sodium benzoate, flavor, and col or
are diluted with sone of the water and added wth stirring. Sufficient
water is then added to produce the required volune 20 Exanple 8 A
formul ati on may be prepared as follﬁms:lfﬂantity I ngredi ent (ng/capsul e)
25 Active Ingredient 15.0 ng Starc X £9 my Magnesium stearate 3.0 ng 30
Total 425.0 ng TH@padidny@atiEHneaiRN50 mg bfelicariéi pHEDMRS] doR Hbearate are

bl ended, passed tﬁrough a No. 20 mesh U.S. sieve, and filled into hard

gel atin capsBdeasfqllowss 0 ng quantities 35 Exanple 9 A fornulation nay be

prepared as fol |BE4%'dient Amount
5 Active Ingredient 50.0 mg
Xanthan gum 40 mg
Sodium carboxymethy] cellulose (11%)
Microcrystalline cellulose (89%) 50.0 mg
Sucrose 175g -
10 Sodium benzoate 10.0 mg
Flavor and Color _ q.v.
Purified water to 5.0 mL

The active ingredient, sucrose and xanthan gum are blended, passed through
15 aNo. 10 mesh U.S. sieve, and then mixed with a previously made solution of the
microcrystalline cellulose and sodium carboxymethyl cellulose in water. The
sodium benzoate, flavor, and color are diluted with some of the water and added

with stirring. Sufficient water is then added to produce the required volume.

20 Example 8
A formulation may be prepared as follows:

: Quantity
Ingredient R (mg/capsule)
25 Active Ingredient 150 mg
Starch 407.0 mg
Magnesium stearate 30mg
Total 425.0 mg

The active ingredient, starch, and magnesium stearate are blended, passed

through a No. 20 mesh U.S. sieve, and filled into hard gelatin capsules in 425.0 mg

quantities. : _ -
35 Example 9
A formulation may be prepared as follows:
Ingredient Quantity
Active Ingredient 50mg
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I ngredient Quantity Active Ingredient 5.0 ng 133 4 June 2004 WO 01/42213
PCT/ USOQ) 33155 Corn O1 1.0 M. Another preferred formul ati onddrpg 9% in

t he net hods of the present invention enploys transdernal delivery devices
("patches"). Such transdermal 5 patches nay be used to provide continuous
or di scont ipueus, lnfusion of the conpounds of the prese”?cﬁﬂ&ﬁﬂBﬁQ” in
control | ed anoun The construction and wuse of transdernal patches for

t he delivery of pharnaceutical agents is well knowmn in the art. See, e.g.,
U S. Patent 5,023,252, issued June 11, 1991, herein incorporated by
reference in its entirety. Such patches may be constructed for 10

conti nuous, pul satarh®il or on demand del i very of pharmacegmical agents O her
suitable fornulations for use in the present invention can be found in

Remi ngton' s. Pharnaceutlcal SC|ences edi ted, E. Martin (Mack
Publ i shing ConpalfPiher Becfrresd I ormidpbigh empioyes i '(B‘I E&Pd%féhﬁﬂfé@m Exanple | M

Miscarini ¢ ReERRESH erhflo)d t;ahgueﬁhn%ﬁ&rf@é@aé FBQCM")%&@(rhg ecept or

bi ndi ng activity of conpounds of the 1Tnvention was teste ol l ows. 20
SF9 cel | nénipetsbes mayrteaised mgrmnmmgwsqonmwonea@mmofm obt ai ned

from NEN (Bo | at e t seri five-fold
di lutions vver%éﬂgcrméllxgz’f %’L Wc?%t \fl\rﬁe‘lmo" 'ES?J"n(?hf 0 be assay Cagsq °h hest
concentr at i omse wﬂa&nmepndqialcyesél‘m lhé)dclhhq dfiphsimacaiticslruigéms isangll knb@nl00pl of

conmpound dI|Ut receptor nenbrane preparation in
PBS/ | . OmM My} BF 3% dee. 73z1%e§(? apept gbzﬁ%z Bitedeng Hed PRA BEEWOt ani ne

radi ol i gand \mr@miamyrzmnwnﬁ&enmwmcm ataégma%bkomctw%? 300pl . The
filter plate was pre-blocked using 0.3% PElI for | east 15 m nutes, and

t hen washd@ tartEwoys, pylsatide oppn #‘E@“d'ﬂﬁ’év%%fabwcaﬂt@mﬂﬁsnc ubated for 1
hour -at room t enpsihatsiefidoltul@sts i b e grese]:lp favention can be found in

Remington's Pharmaceutical Sciénces, edited by E. W. Martin (Mack Publishing
Company, 18th ed., 1990).

15 Biological Examples
Example [
M, Muscarinic Receptor In Vitro Binding Assay
The M, muscarininc receptor binding activity of compounds of the invention
was tested as follows.

20 SF9 cell mcmbr?nes confaining human M, muscarinic receptor was obtained
from NEN (Boston, MA). In 96-well microtiter plates, eight serial five-fold
dilutions were prepared with the compound to be assayed; the highest concentration
was typically 4uM (4x the final concentration). To 100 p1 of compound dilution
was added 150 uL M, receptor membrane preparation in PBS/1.0mM MgCl,lpH

25 74. 50 pl of 3.2 nM 3H-N-methylscopolamine radioligand was added. The total B
volume in each well was then 300pul. The filter plate was pr&blockcd using 0.3%
PEI for at lcast 15 minutes, and then washed twice with 200 ul PBS. The assay
plate was incubated for 1 hour at room temperature with gentle shaking. The
contents of the assay plate were then transferred to the filter plate, and washed three

30 times using 200p1 PBS. About 40 pi of scint was added to each well and then the

plate was allowed to sit at room temperature for 2h, and then counted using a
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contents of the assay plate were then transferred to the filter plate, and
washed three 30 tines using 200pl1 PBS. About 40 pl of scint hddnad¥d to
each well and then the plate was allowed to sit at roomtenperature for
2h, and then counted using a 134 4 June 2004 WO 01/42213 PCTTUSOQO 33155
Packard Topcount NXT. Counting was typically perforned for 1 m nute per
wel | usi nYORVER24hdard protocol on a Packard top count er PCTYHEOBZMAS dat a was
fit to a standard 4-paraneter equation given below and a val ue of 1GC,
obtained. Y=(a-d)/(1+(x/c)b) + d where 5 Y =cpma =total binding b =
slope ¢ = G50 x = [conpound) d = nonspecific binding Representative

conpounds of | i found to have. pKb, val ues, of eater than
6, and to hafifgﬁﬁggg‘yc\ga tl@gr.‘(’)fg ey gﬁ%gﬁwg@‘ﬁmﬁo@@ccb ”TB’“’E%"”ﬁg{lar pr ot ocol
was used t o usingsiustaedduld probBpl dtla Battatihopdowner. Thesaridaives Fie@apt or acti vity.
Exanpl e 2 Ra?ﬂRHegr‘lt Muscari ni.c Recept or I(g Vitro Binding Assay 15 Ti ssue
(rat heart) “TISESAPRAIAIET sa0R BIVER AP G A2 ¥3iYs eCorelliiffounds of t he

i nventi on wae=(haytiaduay  Ohees. Miscarinic receptor enriched nmenbranes
were isolated fromwhole hearts (Pelfreeze Laboratories). Rat heart tissue
was typicdl IYy=5P8pared asafdft ings p|  of bissopeol d buffer (20mvV HEPES,

100mM NaCVl @uMdWbCl 2 at  pH_7 L 20 " Conplyet et i nhi bitor
cockt ai | purchaéd\%d from Boeh[Ftlﬁ?l%Heur nnhei m a/asn%n%f%é@g%ﬁlﬁﬁg an oakridge
tube. To the tube was then added 2 g of rat heart (purchased from Harlan).

The cont ent he. tube wer.e en transferred, tqQ a wheaton glass cylinder
and hom)genﬁ%eggfs%néaﬁﬁég%[g@&ng cr’tt)lﬁc WA e “’C%‘é’;}\af?}éﬂz‘ﬂ“ei@gseconds x2),
and then tr gnsteiingd, idakhive ICheamaksfi 16 ehdnuB6ut 58REn.cent ri fuged for 10

m nut es- 5 25 at, 1500 g. The supernatant was_renoved and then centrifuged
for 20 nitfutes '%b%@‘oﬁ‘?l wadised inameasira ML Bs Mdamd Myhuman t he pel | et

resuspended muschinttreddpiok 8ktivity. '

Exampie 2
Rat Heart Muscarinic Receptor In Vitro Binding Assay

15 Tissue (rat heart) muscarininc receptor binding activity of compounds of the

invention was tested as follows.
Muscaninic receptor enriched membranes were isolated from whole hearts

(Pelfreeze Laboratories). Rat heart tissue was typically prepared as follows. 25 pl
of ice cold buffer (20mM HEPES, 100mM NaCl/10mM MgCl, at pH 7.5 with

20 "Complete” protease inhibitor cocktail purchased from Boehringer Mannheim was
added into an oakridge tube. To the tube was then added 2 g of rat heart (purchased
from Harlan). The contents of the tube were then transferred to a wheaton glass
cylinder and homogenized using a Polytron homogenizer (setting 22, 15 seconds
x2), and then transferred back to the oakridge tube, and centrifuged for 10 minutes=~

25 at 1500 g. The supernatant was removed and then centrifuged for 20 minutes at
45000 g. The supernatant was removed and the pellet resuspended in 5 mL buffer
and transferred to a wheaton glass cylinder. This material W;S then homogenized
using a Potter type glass teflon homogenizer with 7-8 passes. The material was
then transferred to an oakridge tube and the total volume was brought up to 25 mL.

30 This material was then centrifuged for 20 minutes at 45000 g, and the pellet re-

suspended in 2 mL buffer using 2 passes of a teflon homogenizer, and stored at -80
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and transferred to a wheaton glass cylinder. This materi al was t hen
honogeni zed wusing a Potter type glass teflon honbgenizer w “'Teg()%sses
The material was then transferred to an oakridge tube and the total vol une
was brought up to 25 nL. 30 This material was then centrifuged for 20

M nutes at ydn, , and the pellet re- suspended in 2 nLM"jS% sdng 2
passes of a te??on honogeni zer, and stored at -80 135 4 June ji\/\l)

01142213 PCT/ USOQ 33155 C until used. A protocol simlar to that used for

cl oned receptor binding was used. Eight serial five-fold dilutions were

prepared with the conpound to be assayed; the highest concentrati on was

typically 4 aMdf#xsddhe final concentration). To 50 pl of 5 conpound

dilution in a 96-well assa}/ pl ate was added an agproprl ate anount of rat
13

heart nenbrane (@smalopgl iqthatgseddonelprgsdaeesptop bindingwvas yseds Eigho mvi HEPES,
100mM NaCl I 1 dcﬂfu]gngﬂ \Zera)rcga-l;g(?wm}ér&)m%u H%E%Ek%g&l?ﬂx@d depends in -

general on tf’ue results o pt1mzation, range rome6. 25-12.5
pl. Last, 5Sbigest ocfncauu‘hﬂomm.@lybxhhllret;hMI(s)cthp(ﬁndrqonmth)oﬂ‘bgapﬁoﬁ/vas added.
The tot al Ovolu The filter

ot o- bl ookell EUMRIREAUHcRaR 4 o G 25y B s PR BROYRShE ¢ wi ce
with 200 pl. thHSnerEm}&]eﬁ(ﬁﬁﬁMym aheomanbrmwtb@ﬁmd 5 j@rof LOMMHEPBOM
tenperature with gentle shaking. The contents of the assa‘g pl ate were then

transferred {@PndNaGHl %M?ﬁ'lggbé“ PR A ) whharsepunhefduembrapsadded dependsoo p|  PBS.
About 40 pl pfseaGhidn e RsQEAR dighf op@mR2atiH, hnmﬂgésh%s h$. E's“ci:tl epygs 15

allowed to sit at roomtenperature for 18 h, and then counted using a

Packard Topé&@uhef 222mM BHdNtriethylssepelamips mdidligandevdsadded Toetolalmin., per
wel | usingy a,5ha0d ﬂyx@l%a?ﬁ@o T Hﬁﬁequﬁg%g EVKES usidd'6 39 B vas it to

normal isot herns an 't On CONSL ANt S Were extract ed.

Repr esent at i foe aCleagy & niis, 0 thdaewashabreiteiwith 200:¢ PBSUrThetassdyglate wise val ues of
greater than. 6 I.C, val ues, 20 of ess an. a 50 plo. A
dontor brocumimrRiiat PoAENSmuest R S Ras Tk BE; ThERPIPR Y vt ¢
submaxi | | ar yaghyglete wead ther ﬁd‘d&h’cd todthe ﬁhﬁil’ﬁdidlaﬂll{vaihcgkl&wumﬂwsﬂ%a pi g heart,

quinea bl o sybLl L8k 830 Sl e % oA P O

15 aliowed to sit at room temperature for 18 h, and then counted using a Packard
Topcount NXT. Counting was typically performed for 1 min., per well using a
standard protocol on the Packard counter. The data was fit to normal isotherms and
values for inhibition constants were extracted. Representative compounds of the
invention were found to have pK, values of greater than 6, and to have IC,, values

20 of less than about 50 pin.

A similar procedure was used to measure muscarinic receptor binding at rat
submaxillary gland, rat bladder, rat submandibular giand, guinea pig heart, guinea
pig submaxillary gland, guinea pig bladder, and guinea pig submandibular gland, as
well as in similar human tissues.. -

25

Example 3
Rat Bladder M, In Vitro Binding Assay

Bladder was comprised of both M, and M; muscarinic receptors. The ratio
was typically 4:1 M,:M,. In order to measure binding of test compounds to one of

30 M, or M,, the other was blocked with a reversible ligand that binds selectively to
that receptor. The following example illustrates the procedure for M, bladder
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well as in simlar human tissues.. 25 Exanple 3 Rat Bladder MB In Vitro

Bi ndi ng Assay Bl adder was conprised of both M2 and M3 rruscar?ﬁ%e?%ptors.
The ratio was typically 4:1 M2: M3. In order to neasure binding of test
conpounds to one of 30 . M2 or M3, the other was blocked with a reversible
|l igand that binds selectively to that receptor. The foll ow ng exanple

i || ustrat e¥Ot0He228% ocedure for M bl adder 136 4 June 2004 PABUSWY/33E313
PCTn500/ 33155 bi nding. Menbranes fromrat bl adder were prepared in a
simlar fashion to that used to isolate heart nenbrane above. Eight serial
five-fold dilutions were prepared wth the conpound to be assayed in
conpound di lﬂi‘édil?%] buffer (20 MM 5 HEPESI | OOnM NaCl /1 OrM MyC12/ 4 pM

Met hoctram ne); The highest concentration was typically 4 pM (4x the final
concentration). Nembeaesfeon rapbladiler wefe pigiahalCih h3rmine fadhidon saithhi wsb@nt to bl ock

>99% of the M E?Fce tor iin bl ddeg, but, | ess than 40% of the M3 receptor
in bl adder. ¥5° 'béijmé‘fc"l?&'ﬁ’ﬁ@ & Hightserighfiysfold dibgiopiyere peparedp| at e was

added an app#igiht 36Rpcin® e LRfayédBih cbﬁ%ﬁndr@mﬂfﬁﬂﬁ'fe}%dmal l'y 25 pl of
menbr ane pres in 75 pl of 20 nK/I HEPES, "100 mM NaCl/10 mM MO 2 at pH

7. 5) _ The artthRRS/ HOmM N HamM ddetel,/fl e e Myhpciramigeh drediighost the resul ts of
ST o0t iy SO GADS ] (ETAAT KTl P,

3H N net hyl scopol am ne r i n conpoun I Oh “Yas added.
The total vefmethoctareiac wayifficient® M6k 319% dhihe M2vatepwo incbladdeatiuon of 15

met hoct ram S The filter plate re- bl ocked.using 0.3% PEI for
at | east 12 F alaﬁé.%?PAz\i{lr%haﬂ I{)lhéeﬁq’\ﬁéé‘?‘nlé'gd?% ﬁ’ﬁﬁ?ﬁmfsg%@mﬁﬂé assay plate
was i ncubatsdvdlbassay ﬂlﬂuﬁraﬁddémmpﬁﬁaﬁiﬁ%&}ﬂéhﬁtdﬂrﬁtheﬂ‘ﬁﬂ&ﬂnﬁmﬁ@aki ng. The

en transferred to the filter plate, and

vas thggt o feé‘t’angﬂ%gﬁs, E@fﬁg‘lﬂ%ﬁeﬁw\g@li‘t‘ Phut of g0ynM HEPES. 189 mM NaCiMsMdded t o
each wel |, tNgCIph@ire7 ¥R STIR|ahiRWR Gf Friembldne lided depended in general on the

results of signal optimization, and ranged from 12.5-25. Last, 50 pl of 2.12 nM .
3H-N-methylscopolamine radioligand in compound dilution buffer was added.
The total volume in each well was- 200 ul. The final concentration of

15 methoctramine was 2 puM. The filter plate was pre-blocked using 0.3% PEI for at
least 15 mins., and then washed twice with 200 pl PBS. The assay plate was
incubated for 1 hour at room temperaturc with gentle shaking. The contents of the
assay plate was then transferred to the filter plate, and washed three times using 200
pl PBS. About 40 p! of scint was added to each well, the plate was allowed to sit at

20 room temperature for 1Bh, and then counted using a Packard Topcount NXT.
Counting was typically performed for Iminute per well using a standard protocol on
the Packard counter. The data was fit to normal isotherms and values for inhibition
constants were extracted. Representative compounds of the invention were found
to have IC, values of less than about 500 pm.

25 A similar procedure was used to measure binding at bladder M, but in this
case, 2 uM Darifenacin was used to block >99% of the.M2 receptor, but minimal
M, receptor. ]

Example 4
Ex Vivo Rat Bladder Contraction Assay
30 The ability of the test compound to inhibit cholinergically stimulated bladder

contraction was tested as follows.
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20 room tenperature for 1Bh, and then counted using a Packard Topcount NXT.
Counting was typically performed for Inminute per well using 4Juneadd d
protocol on the Packard counter. The data was fit to normal isotherns and
values for inhibition constants were extracted- Representative conpounds
-of the invention were found to have |ICmvalues of |ess than about 500 pm
25 A sim| aVO8FHEEdure was used to measure binding at bl aBeEPSRE31SBUt in
this case, 2 pMDarifenacin was used to bl ock >99% of the M2 receptor, but
mnimal M3 receptor. Exanple 4 Ex Vivo Rat Bl adder Contraction Assay 30 The
ability of the test conpound to inhibit cholinergicafy stinulated bl adder

contraction was t YA n /

PCTI US00/ 33155 mﬁ@ggg?aggd%%%ywé’g@é %ﬁ@ﬁﬁ%%%%&ﬁ %%'g‘}dé’s% Iled by
CO, . over doseThe bliklebwadedmpvedaad phnalied paridigh @asdhingKebpdlenseldi sh

contai ni ng Kreps-Henseleit solution at rqom tenperatur The apex and done
areas of the SBF’E{{}’H%‘r“’%?"é“P&{Hé‘E‘&r E‘baa%dﬂi‘ﬁ@‘_‘?gﬁ%}) itﬁlf’géi?‘?i%t'(émcut into '
| ongi t udi nal didchidpdard4hd reaRingRalsueadu) im&lo?[ﬁlazdﬁiarétﬂgs (Wefden BRMRMeed in an
organ bath _contai ni ng Krebs-Henseleit solution at 37 C,_ under a resting
tension of 0. 1egtripyHererpairddn gpeprgambathspidpinias KahstHeppedeibsalwiong37 i n.
(washes at 0,°C§de@x‘1éire§9\tg%daio)a-ofiﬂgfb$'ﬂ@ 1ARs fv%%lb'v?réagﬁ&hﬁﬁgi%a%g%&ﬁ?ecesSar y.

A cunul ative concentration response curve to carba 0 10-5 M
(e.g.) in 3-mingd(washesatrBA0sind §l snivhnEensioo wad rdadjusted bo § g ssureessTiysshies wer e
t hen washed . e r. .30 m.n. A| Moly justed to | g.
After additi g\r‘l{g‘f’%ﬂbel%‘%“g‘?“@ﬁ%“s‘%’t’ Rhse b0 36‘8%“&6‘@?%?% é‘ﬁﬁ(‘?& M or
vehicle was adidkincrdintms)ywariconstrasted il dacl tignd. aFi3RIeS tweps thereWashed eddigli tion, a

cunul ative,cqQncentrati on response curve, t car bachol (10-8Mto 10-3M
(e.g.)) ng dﬂ’é’t'&‘lf?bé'&f!‘" IR ‘ésé‘ﬁltegﬁc °Féq‘\59f‘3f?%§'b‘bnse curve was

expressed as muspAniCtadRslypicaRy 1ROLTMYLE Gl hd Med. OThRyGAMBRE NI . The
EC50 val ues were cal cul ated. The concentration-rati os were  cal cul at ed

taki ng into ZEEAMALORiFher Yphicle additions asupplptiveroperatratinn fregRoNss GYRte For
carbachol (10-8M fo 10-3M (e.g.)) was constructed. Data from each concen}ration
response curve was expressed as a pescentage of the maximum contraction to
15 carbachol. The ECq, values were calculated. The concentration-ratios were
calculated taking into account any spontaneous shift in the control tissue. For

competitive antagonists, the pKb value was calculated using the following

equation:
pKb = -log [antagonist concentration]
20 ¢ —
CR-1
Representative compounds of the invention were found to have pK,, values of
greater than 5.
25 Example 5

In Vivo Rat Salivation Assay
Male Sprague-Dawley rats weighing 250 -300 g were anesthetized with
pentobarbital (60 mg/kg i.p.). Rats were placed on a heated blanket under a 20
degree incline. A swab was placed in the rat's mouth. Muscarinic antagonist or
30  vehicle was administered i.v. via the tail vein. After S min., oxotremorine (0.3

mg/kg) was administered s.c.. The swab was discarded and replaced by a pre-
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conpetitive antagonists, the pKb value was cal cul ated using the follow ng
equation: pKb = -1o0g [antagoni st concentration] 20 - CR | RégHeséMihtive
conpounds of the invention were found to have pKb val ues of greater than
5. 25 Exanmple 5 In Vivo Rat Salivation Assay Mal e Sprague-Dawl ey rats

wei ghing 250 - 300 g were anesthetized wwth pentobarbital (60 ng/kg i.p.).
Rat s were plesad?idan a heated bl anket under a 20 degree PAT/USHESIIA swab was
placed in the rat's nouth. Miscarinic antagoni st or 30 vehicle was

adm nistered i.v. via the tail vein. After 5 min., oxotrenorine (0.3

ny/ kg) was administered s.c.. The swab was di scarded and replaced by a pre
138 4 June 2004 WO 01/42213 PCT/ usoo 33155 wei ghed swab. Saljva was then
col | ected foeighedswab. Solivapas theprollected fog 13wy, e 15fping thedahov2s he

difference iQejgh :Y:‘ﬁ'tﬁﬂmff&@ﬁcc‘ﬁ?ﬁéjw&?htcl@ds%ﬂd%%alhﬁ]&e%{étdnﬁf&kﬁr?ry pot ency
of the antagoni fsfs. The data was to normal isotherns and 1 D5a val ues

wer e extract petency ofsharaplagondsty. (Thvidie wak Stitvarornaldsophaunb anddbraxplees Dawl ey rat s
wei ghi ng 250 wer %an(gcdmere anest hetized with wurethane (1.3 g/kg, i.p.),
inactin (25 /ek “p.), and xylazine (4 ng, i.p.). The 1OJuguIar (or
fenmoral) v&in was |sol ated and Ilgated and a small incision was nmade in

the vein distal to the |igation. éathgtg (m cro- Renat hane tubing (0.014
mmID x 0.033 Mm OD) filled with s s inserted into the vein and

secured into place Wwth suture i phg¥adddh&sshy achea was isol ated and pl aced
in a small hole between two of the rings. Tubing (1.57 mMmtD x.2.08 nmm QD)
was inserted int dManerrpgusdindeygalg weighing 250 — 300 g were anesthetized with

urethane (1.3 g/kg, i.p.), inactin (25 mg/kg, i.p.). and xylazine (4 mg, i.p.). The

10 jugular (or femoral) vein was isolated and ligated and a small incision was made in
the vein distal to the ligation. A catheter (micro-Renathane tubing (0.014 mm ID x
0.033 mm OD) filled with saline was inserted into the vein and secured into place
with suture thread. The trachea was isolated and placed in a small hole between two
of the rings. Tubing (1.57 mm ID x 2.08 mm OD) was inserted into the trachea and

15 tied into place with suture thread. The incision was closed leaving the tubing
exposed. The tracheotomy was to prevent the animal from asphyxiating on his own
saliva following oxotremorine administration. The stomach was shaved and then
cleaned with ethanol. A midline sagital incision was made in the skin and muscle
layers of the lower stomach. The bladder was cxéoscd and the saline filled cannula

20 (22-gauge needle attached to a pressure transducer with PE 90 tubing) was inserted
into the apex of the bladder to the most distal part of the bladder. The bladder was
placed back into the peritoneal cavity. The bladder was emptied manually by
discoﬁnecting the cannula and allowing the contents to flow out until the bladder
was approximately 1 cm in diameter. The incision was closed with suture thread,™™

25 ﬁrsi the muscle layer, then the skin in order to keep the bladder moist and warm.
The exposed portion of the cannula to the skin surface was Lsututed tohold itin-
place. After 15 min. oxotremorine (0.3 mg/kg, SC, bascwéight) was injected.
After 10 min., (or until baseline stabilized) a test compound or a reference standard
was injected with a dose equivalent to 0.005 - 0.01 mg/kg, IV, baseweight of

- 30 atropine thai produced a 30-70% decrease in intraluminal pressure. After 5 min., a

high dose of atropine 0.1 mg/kg was injected, i.v., to establish the true 100% -
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15 tied into place with suture thread. The incision was closed | eaving the
t ubi ng exposed. The tracheotony was to prevent the ani mal frﬁ%%%%@%i ating
on his own saliva follow ng oxotrenorine adm nistration. The stonach was
shaved and then cleaned with ethanol- A mdline sagital incision was nade
in the skin and nuscle |ayers of the |lower stomach. The bl adder was
exposed andV@ M2 ine filled cannula 20 (22-gauge needl FHHVAHF to a
pressure transducer wth PE 90 tubing) was inserted into the apex of the
bl adder to the nost distal part of the bladder. The bl adder was pl aced
back into the peritoneal cavity. The bl adder was enptied manual |y by

di sconnect i nghpkdhigorGul @ and allowing the contents to flow out until the
bl adder was approximately 1 cmin diameter. The incision was closed with
suture thread, " Fopdatd inalysisitheoxaieniodnd reypmse (zhmorinhibidom)vas i n order to keep

t he bl adder LSl he exposed par.tion.of the cannula to the skin |
surface was g%} %&3%{%0*\%%@(5' g;[lfc TR Pﬁ?sg%‘ga PAPYE PRI RGNS emori ne (0. 3
mg/ kg, SC, bagevien.ghilich, wasseisynepbeist inhibitior, mekfl prdssure waOmedtindd | basel i ne
stabilized t.est cqg%oungmj)r a reference standard, was injected with a
dose equi val 8RR § 1gWBUe agf epfing g miputes gltenantagonist admingstration. olf thepi ne - t hat

produced a 3@reddite KAGLERSed dFf Afft 1l FhiHi¥e Nk aiPRASRIaRd uffillithvadstiBid- . @  high
dose of atropine 0.1 ng/kg was injected, i.v., to establish the true 100%

139 4 June 26whtheyxn bpinyo sampieyf/thismeymwasdakenn hagly; foskstepoinathe tlisr  dat a

anal ysi s, -t heogys A o, e RRANEASEA hedllirb] bdfiding PfingfiEhig M Ned DY

measuring the nean pressure 1 nute prior to e ant agoni s I nj ection.
Then, to assewsbngphiangesialer thedgl doseatrppinednlliprges Sihegeweast inkbitioe dy 5

1 the bl ABRaRS BT Elhbpdfa By il & bRl BB S8 i ot e

until it wasvalhiable and then a 1-m nute sanple of the mean was taken.

Lastly, to determ n? the true 100%inhibition point, the mean pressure was
measur ed begi nni ﬂ]&e orpia it QEOUFRPANG MFAR g satep e *AP er the high dose

atropi ne chal | engRetrehiin® et 0 htrdpit hédnl ON by 10 the antagoni st can be
determ ned by the ratio of the decrease fromthe zero to 100% val ues.
15 Additionally, the activity of a compound of the invention on other tissues can
be determined using screening protocols that are known in the art. -For example, an
assessment of increased locomotor activity (assay for CNS penetration) can be
carried out as described by Sipos ML, et al., (1999) Psychopharmacology
147(3):250-256; an assessment of the effects of a compound on gastrointestinal
20 motility can be camied but as described by Macht DI, and Barba-Gose J (1931) J
Am Pharm Assoc 20:558-564; an assessment of the effects of a compound on pupil
diameter (mydriasis) can be carried out as described by Parry M, Heathcote BV
(1982) Life Sci 31:1465-1471; and an assessment of a compounds effects on urinary
bladder in dog can be carried out as described by Newgreen DT, et al. (1996) J Urol
25 155:600A.
Preferred compounds of the invention may display selectivity for one or
more tissues over other lissues. For example, compounds of the invention that are
useful for treating urinary incontinence may show higher activity in the assay of
Example 6 than in the assay of Example 5. |
30 Preferred compounds useful for treating urinary incontinence and irritable

bowel syndrome have greater antagonist activity at the M, receptor than at the M, -
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The fornmula is: oxotrenorine nean - treatnment nmean * 100 oxotrenprine nean
- atropine mean. 15 Additionally, the activity of a conpound®ding ggd4
invention on other tissues can be determ ned using screening protocols
that are known in the art. For exanple, an assessnent of increased

| oconptor activity (assay for CNS penetration) can be carried out as
described WO@®M4RYS M., et al., (1999) Psychophar macol ogy PCTAB0®B)31250- 256;
an assessnment of the effects of a conpound on gastrointestinal 20 notility
can be carried but as described by Macht D, and Barba-Gose J (1931) J Am
Phar m Assoc 20: 558-564; an assessnent of the effects of a conpound on pupil
di anet er (rrydriasisl@% be carried out as described by Parry M Heathcote
BV (1982) LIFPESr %nfﬁggl-s?ﬁ‘?f;'ecéﬁtﬁman assessment of a conpounds effects
on urinary bl addgefeir8d Epounds REERF friRile AHhv2f&d SESAThREk %-xaté}lewgr een DT,
et al. (1996) J Uol @25 155:600A. Preferred conpounds of the invention may
di spl ay sel e®asppisiactiyity gthe My resenter thangyt theMoipesptasion the otlies swesrinieor

exanpl e, com%_ of the invention that are wuseful for treating urinary

i nconti nence may show higher activity in the assay of Exanple 6 than in

t he assay Sf ExarifliedosgoiBfinPemios hnehter degodbrdds seraedathil bypway sfeat i ng uri nary

i nconti nence, drritable owel syndr.one have, greater_an oni st activit
at the M re'clzlgp oPn %%Wag'tplet épwofﬁﬁpﬂa{ﬂ‘ﬁ ﬁ‘é‘?%%mﬁ%tnéﬂtﬂ %g Y

PCTI USOQ' 33 1Hvidue e@prieast skl ih the aR e EhdRPEGRE ntdmich@GR A te pritiiedser r ed
conpounds useful for treatiang unwant ed sal i vation have greater antagoni st

activity at Viunghese PPefYiRd glpimsh d hpefore didptode undersoad Brande nuscari ni c

recept ors. SpbbeddserREmliNGitdnBAA0 bl Alhstiatfe REE Aot dE VD e Prd &oﬁé)&ﬁhéjet ail by
way of illustration and exanple, for purposes of clarity ahd

under st arl@ rigvention ghquld, therefergiticaigterminednes vath rsferanke forthe #wvart t hat changes
and nodi fi ca&e% EHllﬁi DBy, . | R gaP e.of t he appended
clainms. Thereto e,0 Tt t%“%ﬂﬁédd&%glg?é%uh%&{‘%geﬁc@ﬁ%QO a (g(\)/ﬁeo“a'é%cri ption is

i nt ended t o dppendetl simsatloug withdherfoll sqope bf dquivialeats (T whichGoghectdifns ke

entitled.
All patents, patent applications and publications cited in this application are
15 hereby incorporated by reference in their entirety for all purposes to the same extent
as if each individual patent, patent application or publication were so individually

denoted.
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10 invention should, therefore, be determined not with reference to the
above description, but should instead be determned with refgrgnceshe the
foll ow ng appended.clains, along with the full scope of equivalents to
whi ch such clains are entitled Al patents, patent applications and
publications cited in this application are 15 hereby incorporated by
reference in their entirety for all purposes to the sane extent as'if each
1 ndi vidual patent, patent application or publication were so individually
denoted, 1 141 4 June 2004 WHAT IS CLAIMED I'S: 1 _ A conpound of formul a
(la): R K" MB'" g R46 K~ Y \R47 O wherein: "Ais an aryl or a
het er oar Wt i %k ~B i N.V- wherein R$ is hydrogen, alkyl, aryl,
het er oar yl', ‘%ﬂ%ﬁ@&'@ﬂ@d al kyl; R is hydrogen or alkyl; -R2 is
heteroaryl, or is selected froma group consisting of formula (i), (ii),

and (iii): R R6 )nl - N-~-- R/ V1~ tiln2 R8 (iii) wherein-
1. ° A compound of formula (Ia):
R1 ' R46
AL N B"—X-— N
K™ A7
/_Ku 0
R2
(Ja)
‘wherein:
A is an aryl or a heteroaryl ring;
B" is -NR"- wherein R* is hydrogen, alkyl, aryl, heteroaryl, or substituted alkyl;
R! is hydrogen or alkyl;
'R? is heteroaryl, or is selected from a group consisting of formula (1), (ii), and (iii):
RS R6
b* In1 _V{)’ N R7
\ ﬁ n2
R3 R8

RO (ii) (i)

wherein:

-—-- is an optional double bond;

1, is an integer of from 1 to 4;

n, is an integer of from 1 to 3;

V is -CH-, -O-, -S(O)n,-, where n, is an integér of from 0 to 2; or -NR*-, wherein R* is
hydrogen, alkyl, substituted alkyl, aryl, or heteroaryl;

R? is hydrogen, alkyl, halo, amino, substituted amino or -OR®, where R® is hydrogen,
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----- is an optional double bond; ‘Ais an integer of froml to 4, n2is
an integer of fromlto 3; Vis -CH, -0-, -S(On3-, where n3dfﬁ{ Ohgteger
of fromO to 2; or -NR4-, wherein R4 is hydrogen, alkyl, subst

al kyl, aryl, or heteroaryl; R3 is hydrogen, alkyl, halo, am no, substituted
am no or -ORa, where Ra is hydrogen, 142 4 June 2004 al kyl, or acyl; R5 is
hydrogen, al kyl, halo, am no, substituted am no, aryl, aralkyl,
heteroaral kyl or -ORb, where Rb is hydrogen or alkyl; R6, R; and R$ are,
i ndependent|y of each other, hydrogen, halo, hydroxy, al koxy, hal oal koxy,
carboxy, al koxycarbonyl, al kyl optionally substituted with one, two or
three Qﬁﬁltue ts selected from hal o, hydroxy, carboxy, al koxycarbonyl,
al kyl t hi ™%t ¥ 8ul fonyl, amno, or substituted amino; Kis a bond or an
al kyl ene gr OUFR%Khydr |

, er of
fromO to 2; or an al 1%%2%5}00%%0%??%&1@ ﬁllo abgh E@Ypﬁet&%fﬁ%ﬂ?ﬂ rﬁdxyl
group; B‘W@ﬁhgfﬁmdévemuumﬂﬁﬁ or heteroarylantno R46 is- al kyl, substltuted
al kyl, cycl oalgey}7 sl lt.u ed hetero y 4' i s al kyl,
subst i t ut ed allf# aﬁ?glgmacy (ﬁéfye"&%g?{? L Fro-g%% ﬁ\’fﬁ %I s al kyl ;
or R46 airaibal%iytaaﬂmkh&lkowydafbohﬁﬁamﬂbbﬂ@ﬁﬂy albtiuted wilhi b, ttnb%y #@ée attached
form heter cle, his o onaII substituted with 5 substituents

b slsbet Bl e

i ndepend Yot X(Yoﬂ%‘?’%’ﬁf?@ybﬁ]kﬂ%x@lkﬂ%ﬂfbsﬂi t ut ed

al koxy, Qyﬁh@&kgmkhu§QMQ&hJuted cycl oal kyl, cycl oal kenyl, substituted
cycl oal kenyl , acyl, acyl am no, acyl oxy, ani no, substituted am no,

am noacyl , aﬁiW@d@yﬂekyuﬂbwv@mwnmacyl azi do, cyano, hal ogen, hydroxyl
ket o, t hi oket Qe kyl t |oar 0X hi ohet e ony,
Qe i nggt?cﬁ yd? ’O) é"re n; 15 ?gte{l? t‘l'tﬁ st E.Bg@ylre pup

thloheterocycloox : OXY,
aryloxy,<hebsﬂbanvﬂ¢mh®wnhmhw#@g&mpmheterocycl|c het er ocycl ooxy,

hydr oxyam no, 4 al. kox nQ, nitro, SC}aIkyI - SO substituted al kyl,
“SOaryl, -SOhEMS 5%?5% %ﬁﬁmﬁt%wtwm“@xz substituted al kyl, -S02 aryl

- SQz- het er oar W% i aadykxhbsnﬁxwasamyt W ashudl \ubstindd d§BMhiicy S HH?JténBé%l%d al kenyl,
al kynyl ; and substltuted al ky (
is alkyl, substituted alky! aryl, acyl, heterocycle, or -COOR™® where R is alkyl; or
R* and RY together with the nitrogen atom to which they are attached form heterocycle,

: whic}t is optionally substituted with 1 to 5 substituents independently selected from the group
consisting of alkoxy, substituted alkoxy, cycloalkyl, substituted cycloalkyl, cycloalkenyl,
substituted cycloalkenyl, acyl, acylamino, acyloxy, amino, substituted _atnino, aminoacyl,

-aminoacyloxy, oxyaminoacyl, azido, cyano, halogen, hydroxyl, keto, thioketo, carboxyl,
carboxylalkyl, thioaryloxy, thioheteroaryloxy, thioheterocyclooxy, thiol, thicalkoxy, substituted

 thioalkoxy, aryl, aryloxy, heteroaryl, heteroaryloxy, heterocyclic, heterocyclooxy, hydroxyamino,
alkoxyammo nitro, -SO-alkyl, -SO-substituted alkyl, -SO-aryl, -SO- heteroaryl -80,-alkyl, -SO,-
substituted alkyl, -SO,- ary] -SO;-heteroaryl, naikyl substituted alkyl, alkenyl, substituted alkenyl,
alkyny!, and substituted alkynyl,!

X is a.group of formula:

KZA(Y*-Z),-Yo-Z-X*

wherein
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X is.a.group of formula: wherein 143 4 June 2004 mis an integer of fromO
to 20; Xa at each separate occurrence is selected fromthe grqup Bﬁ#ftlng
of -0-! -5-! -NR-! -C(C))-! -C(C))O'! -C(C))NR-! -C(S)-! C(S)O‘ &2)
a coval ent bond; Z at each separate occurrence is selected fromthe group
consi sting of al kylene, substituted al kyl ene, cycl oal kyl ene, substituted
cyl coal kyl ene, al kenyl ene, substituted al kenyl ene, al kynyl ene, substituted
al kynyl ene, cycl oal kenyl ene, substituted cycl oal kenyl ene, aryl ene,
het er oaryl ene, heterocyclene, or a coval ent bond; Ya and Yb at each

separate occurrence are selected fromthe group consisting of -0-, -C(O-,
O 00, -NR S(O) n- ONR -, -NR O-, -NR CONR -, -NR

C(O%N)R-, -C(C()Jﬂﬁaf“memfm)ﬂéxﬁ‘mq ) 00O - Ng'(-) NR-C(O-0O,

- NeC( X NR- | c - -S OaCR' R' -

-S(% -e?\IR' -, NR' %hgﬁf&m éD,eQS(g atl%%gxgt%e%rﬁ%@é vd% ere n(l)s 0, 1 or 2;

and R R -Oand- mRat-C@&hC@m-@(@)P&bfﬂ(Sbn@S)ﬂ - CENRG bed cévatent bdid; gr oup

Ot " A8 Bl RS2 BB B agne L0t U
cycl oal kaubi:t;tuted Ky, cﬁ:ldﬁﬂdylehﬂtsﬁlﬁktlﬁitéﬂ}ﬂ?lbbalkﬂéﬁﬁ alk&ﬁﬁe% QabstitutdMalkenylene,
heterocycl iC; I’OVI ded a éﬁ | east one_of X, Ya, Yb or is not a coval ent

bond; raeistibted alynylenc, exdloslhenylens pubstipteg Fﬁdmﬂgfﬂﬂﬁ% eofene;The

corrpound lﬁ:fer&g:ﬁéﬂ’@ HeterdERIcRE, Br 2 céValent RIPANY! or pyridyl; B" is -NH. R is
hydrogen; RZ i's pyrrolyl, pyridinyl, inidazolyl or phenyl Kis a bond or

a met hyl ene grioepd Ykat dach sgpaeln @ccuannlceBm selaoied fiwki e popp pmqse.nngl b€, or
hexahydr ogggyi @)?:(0}%(6)(9 UBER-2XN)n-, -C(OINR’-, -NR’ C(O)-, NR’ C(O)NR’-, -NR’
C(S)NR’-, -C(ENR’)-NR’-, -NR’-C(=NR’)-, ~-OC(0)-NR’-, -NR’-C(0)-O-, -N=C{X?)-NR’-,
-NR’-C(X*)=N-,-P(O)(OR’)-O-, -O-P(0)(OR")-, -8(0),CR’ R’*-, -8(0),-NR’-, -NR’-§(0), -, -S-
" 8-, and a covalent bond; where ris 0, 1 or 2; and
R, R’ and R”’ at each separate occurrence are selected from the group consisting of
hydrogen, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl,
cycloalkenyl, substituted cycloalkenyl, alkynyl, substituted alkynyl, aryl, heteroaryl and
heterocyclic; provided at least one of X, Y*, Y® or Z is not a covalent bond;
or a pharmaceutically acceptable salt; or prodrug thereof.

2. The compourid of Claim 1, wherein:
A is phenyl or pyridyl;
B" is -NH-.
R! is hydrogen;
R? is pyrrolyl, pyridinyl, imidazolyl or phenyl;
K is a bond or a methylene group;
K" is a bond; and
Bis pyrroliciine, piperidine, or hexahydroazepine.
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3. The conpound of Claim1, wherein the conpound has the fornula: 4. The
conpound of Cains 1-3, wherein Xis al kylene optionally substi,t teg i th
one, two, or three hydroxy groups; .al kyl ene wherein one, two UPR Q@ﬁ
carbon atons have been replaced by an oxygen atom
- al kyl ene- phenyl ene- al kyl ene- wherein the phenylene ring is optionally
substituted with one or two chloro or fluoro groups. 5. The conpound of
Clainms 1-3, wherein X is nonane-1,9-diyl, octane- 1,8-diyl,
propane-1, 3-diyl, 2-hydroxypropane-1, 3-diyl, or 5-oxa-nonane-1,9-diyl_"6.
The conmpound of Clains 1-5, wherein R46 is 3-piperidinyl, 4-piperidinyl, or
3- pyrrolidinyl, which R is optionally substituted with | to 3
substituents i3rdepdheeomopopnd of Glainedl, wherdnthelvemgowndhas tedostulng of al koxy,
substituted al koxy, cycloal kyl, substituted cycloal kyl, cycloal kenyl,
substituted cycl oal kenyl, acyl, acylam no, acyl oxy, am no, substituted
am no, am noacyl, am ngasyl oxy, oxyam noacyl, cyano, hal ogen, hydroxyl,
ket o, thioketo, carboxﬂl;; yIF)thioar | oxy, thi ®teroaryl oxy,
t hi ohet er ocycl ooxy, thi®t bsti t y¥ed t hi oal koxy,
heterocyclic, heterocyclopxy,yhy , “al Kexyam no, al kyl, substituted
al kyl, al kenyl, substituted al kenyl, alkynyl, aRd substituted al kynyl. 145
4 June 2004 7. The conp of Clains 1-5, wherein R46 and R47 toget her
with the nitrogen ato ich they are attached form a piperidine or
pyrrolidine ring which ring is optionally substituted with | to3
substituents independently selected fromthe group consisting of al koxy,
substituted al koxy, cycloal kyl, substituted cycl oal kyl, cycl oal kenyl,
substituted cycl oal kenyl, acyl, acylamino, acyloxy, amno, substituted
ami no, am noagyl, aH: ERFAhPIHCIARYRIIIRAGY K is a1&YIEN% tiﬁﬁﬁlf#&ﬁﬂbﬁuﬁé’@»"\rﬁ%yl !
keto, 'thioketo, carboxylalkyl, thioaryloxy, thio etefbary oxYy,
t hi ohet er®&y¥coenilree Mﬁw greupsodkoeneyvheraithend, twi erdhred casbdriasoms have been

het er ocyclj XY, i g i al kyl
cubt | t vt st BS PR DR O etk en LA e SN B BB e bt ¢t e
al kynyl . ®@tiofdlly selwtiptainethodne©r &ivo gdord-obflusrheraipn R46 and R47 together with

the nitrogen atomto which they are attached form an aza-crown ether. 9.
The conpound of Clains 1-5, wherein R46 and R47 together with the nitrogen

atom t o whi ch 5t hey The eongfobad SFRClair1R3, avi@fe/R idhonkhe 1 D Uiy icine FH8diy,
propane-1,3-diyl, 2-hydroxypropane-1,3-diyl, or 5-oxa-nonane-1,9-diyl.

6. The compound of Claims 1-5, wherein R* is 3-piperidinyi, 4-piperidinyl, or 3-
‘pyrrolidinyl, which R* is optionally substituted with 1 to 3 substituents independently selected
from the group consisting of alkoxy, substituted alkoxy, cycloalkyl, substituted eycloalkyl,
cycloalkenyl, substituted cycloalkenyl, acyl, acylamino, acyloxy, amino, substituted amino,
aminoacyl, aminoacyloxy, oxyaminoacyl, cyano, halogen, hydroxyi, keto, thioketo,
carboxylalkyl, thioaryloxy, thicheteroaryloxy, thioheterocyclooxy, thiol, thioalkoxy, substituted
thioalkoxy, heterocyclic, heterocyclooxy, hydroxyamino, alkoxyamino, alkyl, substituted alkyl,
alkenyl, substitated alkenyl, alkynyl, and substituted alkynyl.
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NuCH3 -N~ O 10. The conpound of Clains 1-5, wherein e and R47 together
with the nitrogen atomto which they are attached forma groyp,nf 2b6e
formula: 0 146 4 June 2004 11- A pharnmaceutical conposition conprising a
pharmaceutical |y acceptable carrier and a conpound of any of Cains 1-10.
12. A compound of any of Clains 1-10.for use in nedical therapy. 13. The
use of a conpound of any of- Clainms 1-10 in the preparation of a nedi canent
for the treatnment of a disease nediated by a nuscarinic receptor in a:
manmal . 14. The use of Claim 13, wherein the disease is urinary

I ncontinence, chronic pul nonary obstructive di sease, asthnms,
hyper-salivation, a cognitive disorder, blurred vision or irritable bowel
syndrome. 15. 7A coipoeasepoyhd effelaingy Indi|veheraim REand R&4pgethen sith dife nittdgen

atom to which they are attached form a piperidine or pyrrolidine ring which ring is optionally
‘substituted with 1 to 3 substituents it}dependently selected from the group consisting of alkoxy,
- substituted alkoxy, cycloalkyl, substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl,
acyl, acylamino, acyloxy, amine, substituted amino, aminoacyl, aminoacyloxy, oxyaminoacyl,
cyano, halogen, hydmxj(l, keto, thioketo, carboxylalkyl, thioaryloxy, thiocheteroaryloxy,
ﬂlioheterocyclooxy, thiol, thioalkoxy, substituted thioalkoxy, heterocyclic, heterocyclooxy,
hydroxyamino, alkoxyamino, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, and
substituted alkynyl.

8. The compound of Claims 1-5, wherein R* and R¥ together with the nitrogen

atom to which they are attached form an aza-crown ether. -

9. The compound of Claims 1-5, wherein R* and R* together with the nitrogen
atom to which they are attached form a group of the formula:

" L
N.__CH3
SO

10.  The compound of Claims 1-5, wherein R* and R* together with the nitrogen

atom fo which they are attached form a group of the formula:

O

NN
ifN I\
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11. A pharmaceutical composition comprising a pharmaceutically acceptable carrier -

and a compound of any of Claims 1-10.
12. A compound of any of Claims 1-10 for use in medical therapy.

13.  The use of 2 compound of any of Claims 1-10 i the preparation of a medicament

for the treatment of a disease mediated by a muscarinic receptor in a mammal.
14.  The use of Claim 13, wherein the disease is urinary incontinence, chronic
pulmonary obstructive disease, asthma, hyper-salivation, a cognitive disorder, blurred vision or

irritable bowel syndrome.

15. A compound of the formula:

QO QAL
R C

or a salt thereof.
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