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UREA COMPOUNDS HAVING MUSCARINIC RECEPTOR ANTAGONIST ACTIVITY

CROSS-REFERENCE TO RELATED APPLICATIONS:

This application is a continuation-in-part of U.S. Patent Application Serial

No. 09/456,170, filed December 7, 1999. B
BACKGROUND OF THE INVENTION

A receptor 1s a biological structure with one or more binding domains that
rcirersibly complexes with one or more ligands, where that complexation has
biological 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
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
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.

‘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).



(57) Abstract: The. invention relates to urea conmpounds that are nuscarinic
receptor antagoni sts and agoni sts, pharmaceuti cal com positidohge@dffrisi ng
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, It has been established 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.



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

G protein coupled receptors that are conposed of a family oft Jéne@094%cept or
sub-types (ML, M2, M3, MM and M) and are activated by the
neurotransmtter acetylcholine. These receptors are widely distributed on
mul tiple organs and tissues and are critical to the maintenance of 5
central an¥Od8#e¥heral cholinergi ¢ neurotransm ssion. Thearaigoasmass
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 Perspect. st R]‘E)@ a6 ron0 For exanpl e, the
snoot h nmuscle i s conposed ISargefAy 0 I\% and receptors, cardiac nuscle
i s conmposed | ar gdlhy imsfentih is dregydde sreaaiadvaiks thar are glusmndsicaéploar gel y
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rhinitis, .spasnodi,c.colitis, chropnic cystitis, and al zhei nmer,s di sease,
senil e deferticae: Giratic rpgchitis, s r?rﬂ"é"ﬁ syndepae, PRy seRydance; afd thg di sease,
cardi ac arrhgthm a, and hyper sal vati on syndrones (Fisher, A, Invest.
Drugs, 1997, 6(10), 1395-1411; Martel, A M, et al., Drugs Future, 1997,
22(2), 135-137; dAcsepdinglyathe spygnigmmararides a gompopndigfghéimvention vi9d6s a21( 11) ,
1105-1108; @gg,pggﬂtgé,lz ula 6 al., 20 Drugs Future, 1997, 22(7), 733-737).
A nunmber of conpounds having nuscarinic receptor antagonistic activities
are being used to treat these diseases. For exanple, oxybutynin is being
used .forgthe treatment of urinary Li;g}g i ncontinence and dicyclomne is

bei ng used for the treatnent of irrit Bte bowel syndrone. However, these
drugs have limted utility as 25 they produce side effects such as dry
mout h, blurred vision, and nydriasis. There is currently a need for novel
nmuscarini ¢ reC®ftor antagonists. 2 4 June 2004 WO 01/42213 PCT/ US00/ 33155

SUMVARY OF THE | NVEME&R 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 N —@ R7

R3 Rs
(i) (i) (iiiy
25 '



The invention is directed to urea derivatives that are nuscarinic receptor
ant agoni sts and agoni sts and that are useful in the treatnment g 2004
prevention of diseases nediated by nuscarinic receptors (e.g. chronic
obstructive pul nonary 5 disease, chronic bronchitis, irritable bowel
syndrone, uwyézy13i ncontinence, and the like). Accordi ngbyyudiBsisgvention
provides a conpound of the invention which is a conpound of Fornula (I):
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 is hydrogen or
alkyl; R2is Het, or is selected froma group consisting of forrmula (i),
(ii), and (i mhyreinR6 )nl f7 R7 V' n2 25 3 4 June 2004 WO 01/42213

PCTI US00/ 33155 wherej n: an,optional double bond; n, is an

""" Gope] %oulg% Bffeger of from! to 3:
n, is an integer of from 1 to 4;
n, is an integer of from 1 10 3;
5 V is -CH-, -O-, -S(O)n,- (where n, is an integer of from 0 to 2), or -NR*-
{wherein R* is hydrogen, alkyl, substituted alkyl, aryt, or heteroaryl); |
“Het” is a heteroaryl ring which optionally attaches (a) to a linker:-
R? is hydrogen, alkyl, amino, substituted amino, -OR? (where R? is
hydrogen, alkyl, or acyl), or a covalent bond attaching (a) to 2 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): -



5Vis -CH, -0-, -S(C»nS (where n3 is an integer of fromO to 2),
_NR4- (wherein R4 is hydrogen, alkyl, substituted al kyl, aryFJU0$2004
heteroaryl); "Het" is a heteroaryl ring whi ch optionally attaches (a) to a
linker;- R3 is hydrogen, alkyl, am no, substituted am no, -OR (where Ra is
hydrogen,\g *hﬂ or acyl), or a coval ent bond attachlngm% % to a |inker; 10
R5 is hydrogdH*** 4t kyl , " amino, substituted anino, - EFTVSEE3S hydr ogen
or al kyl), aryl, aralkyl, het er oaral kyl, or a coval ent bond attaching (a)
to a linker; R6, R, and R8 are, independently of each other, hydrogen,
hal o, hydroxy, al koxy, hal oal koxy, carboxy, al koxycarbonyl, al kyl
optionally substituted with one, two or three substituents selected from
hal o, hydroxy, carboxy, al koxycarbonyd;, 415 al kylthio, alkylsulfonyl, am no,
substituted am no, or a coval ent ngd a tachlng (a) to a. linker; Kis a
bond or an al kyl ene group; K' is a _ﬁ;_ -S(O S (where n4 is an
integer of fromO to 2), or an al K e’b 0 optlonally substituted with
a hydroxyl group; and 20 B is W& erogycloanino or heteroaryl am no, which
optionally attaches (a) to a l'i nker R pPovi ded that at |east one of the R5,
R6, R7, R8, "Het", heterocycloam no or heteroarylan no groups attaches
(a) to alinker; Xis alinker; 25 1-2 is a group selected froma group
consi sting of - (|) a group of fornulal{b) 4 4 June 2004 WD 01/42213
PCTI USOQ' 33155 (b) wherein: D' is alkylene Dis -NR3, R32, -N+(R33R34R35)
or -CR' wheN@eNﬂl R33 and R4 are, 5 independently of each other,
hydr ogen, al kyl, ﬂ&%yl and R32 and R35 represent a coval ent bond
attaching (b) to a

Dis NR”R32 -N*(R**R*R™*) or -OR® where R3l R*¥, and 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



R27 is hydrogen, halo, nitro, cyano, hydroxy, al koxy, carboxy,
al koxycarbonyl, acyl, thio, alkylthio, alkylsulfonyl, alkyls@#lJupaypo4
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,
het er oaryl ,whei;earyl oxy, heteroarylthio, heterocyclyl, petgtRedRs5Y! OXY,
aral kyl, heteroaral kyl, or alkyl optionally substituted wth one, 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 onani do, ongaf RERBYL R™t ¢1iRstwetsherovith theradiaceor grdimfdayk @ar banoy!| |
am no, nNDNO- ' ] . | kyl optionally substituted with one,
two, or thr eéne&gh:géscﬁ%”byu‘lernEng%g%?lg)g‘(tggﬁu%r om hal o, hydroxy, carboxy,
al koxycar bonyl , al kyl t(@@p o, az2@oup dfyérswksf@pyl ,. am no, or substituted am no;
R29 and R3 are, independently of each other, hydrogeti, alkyl, haloal kyl,
hal o, nitro, cyan, hydroxy, al koxy, al koxycarbonyl, acyl, thio, alkylthio,
ami no, nono- or- dial kyl am ngz,or 5 4 June 2004 WO 01/ 42213 PCTI USOQ/ 33155
one of R21, R2$, R29, or R3 fg ther wwth the adjacent group forns a
met hyl ecedi oxy or et hyl enedi oxy ro p; (ii) a group of formula (c): (c)
wher ei n: .5n"isaniMemﬁ3 'ﬁ@ﬂ%%ﬂ?isOto'ﬁ F is -NR40-,
-0-, -S-, or -CHR41l- (wherein R40 ands 41 are, independently of each
ot her, hydrogen, alkyl, or substituted alkyl); F is a coval ent bond, -OR43,
-NR42R4A3, or - N+RA3R44RA5 wherein R42 is 10 hyd@)gen or alkyl, R44 and R41
are alkyl, and R43 is hydrogen, alkyl, or a coval ent :

: 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 substitutcc-ilm“
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



bond attaching (c) to a linker; R3" is hydrogen, alkyl, halo, nitro, cyano,
hydroxy, al koxy, carboxy, al koxycarbonyl, acyl, trio, alkyl fHuge 2004
al kyl sul fonyl, al kyl sul finyl, sulfonam do, alkyl sul fonam do, carbanoyl,
t hi ocar barnoyl, nono or dial kyl carbanoyl, am no, 15 nono- or dial kyl am no,
aryl, aryloxy, arylthio, heteroaryl, heteraryloxy, heteroarylthio,
het er ocycl WO, 014&1ér ocycl yl oxy, aral kyl, heteroaral kyl, oreCINey#331smpti onal |y
substituted with one, two or three substituents selected 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, alkylthio, am no, nono- or
di al kyl am no, I r i rqanyl.. . hete | oxy,
het er oaryl t h&:cg)e?{ eﬁtog?'ﬁ)a\&igﬁ?fﬁﬁé{bggdggcgf %tgﬁ%’%{%gfhﬁlaﬁ(y{sﬁ{ﬁ@ 'oar al kyl, or
al kyl opti orahing, wylstiigadtaptnevianh one, two or three substituents 6 4 June
2004 WO 01/ 42213 C;gthEOO’ 33&(56 @el egt ed f‘rom hal o, hydroxy, carboxy,
al koxycar bonyl , al kJIPHCE™ af¥l palp by, IpY, alkaxyy; 1@ coyglentt bpaq atfaghisa ami no; and
R38 i s hydr agengandleky linkdd ptvidedihit 80d¥ast iR arIR* BNl (€)1, abONd at t achi ng
t he Iigan% to a linker provided that at |east one of R38 and R43 attaches
(c) to a 3 IY&RBr; RI9 is hydrogen, alkyl, halo, hydroxy, alkoxy, or
substituted al kylg b f I . ;.10 R4A6 R49
S Rag or Rao- 4 s it Bl SO aky, MR, shbllinl SR ack

(iii)  a group of formula (d) or (e): h

Ris 49
N-R*® or  Ret_nN—ps
10 | RY Y
{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



R46 is al kyl, substituted al kyl, cycloal kyl, substituted cyclgalk%¢ or 15
heterocycle; R7 is alkyl, substituted al kyl, aryl, acyl, het® Q?
-COORS where Rya is alkyl; or RA6 and R47 together with the nitrogen atom
to which they are attached form heterocycle, which heterocycle, in

addi tion t%w??ﬁh?ﬂally bearing the optional 20 substituents defined

her ei nbel ow het erocycl e, can also optionally be sufHYHPEE with one
or nore (e.g. 1, 2, 3, or 4) alkyl, substituted al kyl, al kenyl,

substituted alkenyl, al kynyl , or substituted al kynyl. 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 X Is a
group of fornula: memlwkgmuZﬁvanwémxA wherein 7 4 June 2004 WO 01/42213

PCT/ USOQ 33155 m i.s f 20: . X at each separate
occurrence is sel%ctegl#Q%EQE ugn?%%qy%%ﬁ%?$PM1mcgngCW“”““éop -NR-,

-C(O-, -CO®W; ;S MRO)-, —@03)— C(CQI(JE) Q@(S)-, C((:(S)(I)JR‘C(@r)Nn- orioval ent bond

where Ris as d each separate occurrence is selected

at
fromthe gr oﬁoﬁ"aCBL'%cf"(sat"Yqﬁ&Q%rfsasg I%'S?Fié’ﬁlg substituted al kyl ene,

cycl oal kylsene, subst dathl beprateydcEiinky/is S16tedtkdiR i it cofilRili Jrut ed
al kenyl ene, al kynyl ene, substituted al kynyl ene, cycloalkenylene

substit ut ed Xresasubshiptedakylene.evdnakylens: wbginipd erlecallydaner dkyyicene, or a
lent b RY y lected f
Che o oup conpsichiba KikeBflehe B HRAY MM ARE MGV RE *°0h) ﬁ-, o
-C(ONR - s,ql;sntqa@y:ycloalmy]en G aNR heteroalyRineJeBrdii¥clene, -oeéfcbﬂlént NR -
“NR - C(=NR ) oz OO -NR -, -NX- C(0-O, -N-C(R)-NR -,
AR - qR) 0 (R )6, 6 PO (R

Y® and Y® at cach 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]oalkt:nyl, 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):

Rt
A i
-N B" | —W— _
(X o o)
(Ivy
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):



S(OoCR R'-, -S(0)n NR-, -NR-S0O, -, -SS, and a covale%t boggb wher e
nis 150, 1 or 2; and R R and R' at each separate occurrefickngel04
selected fromthe group consisting of hydrogen, alkyl, substituted al kyl,
cycl oal kyl, substituted cycloal kyl, al kenyl, substituted al kenyl,
cycl oal kenyl , substituted cycl oal kenyl, al kynyl, substituted al kynyl,

aryl, het eMdH#213nd heterocyclic (preferably, at |east OHE/W0033155 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
conpound of the invention is a conpound of fornula (l1VvVa): 8 4 June 2004 WO
01/ 42213 PCT/ USQQ 33155 (Na) wherein X, and 12 have any of the val ues
defined herein; or a pharmaceytically acceptable salt; or prodrug thereof.
5 . The invention also pro i .conposition conprising.a

pharmaceutical ly accept abl i _gygq?of the invention or a
pharmaceutically acceptable Falt ereo The invention al so
provi des synthetic intermedi dfes erein, as well as synthetic

nmet hods useful for prepari tich i nternedi ates, and synthetic nethods 10
useful for preparing conpo of the invention or salts thereof. The
invention al so provides a netfiod of treating di seases nediated by a
muscarini c receptor in a manmmal, conprising adm@Vsatering to said manmmal a
- therapeutically effective anount of a conpound of the invention or a
pharmaceutically acceptable salt or prodrug thereof. 15 The invention al so
provi des a cehgeiuil aod L heveiany efith¢ 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



pharmaceutical ly acceptable salt or prodrug thereof for use in nedical
therapy, as well as the use of a conmpound of Formula (1) or % June 2004
pharmaceutically acceptable salt or prodrug thereof in the prepara 'on of
a nedi canent for the treatnent of a disease nediated by a nuscarinic
receptor in a mammal. 20 Applicant has di scovered that urea conpounds of .
the present invention are netabolically nore stable than conpounds | acking
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 r eduydminibizatign gecan exjuéerthelilfelihodd of thigreerion 41 Widvinted stetabblites) or can
reduce the likelihood of the generation of unwanted netabolites. According
to a first aspweordingles sl aspgst, therede prozidedapoupodnddéf fomuialila): (1a): Rl R 6
R2,--W K. NYB" g X N 47 wherein: A is an aryl or a heteroaryl ring; B" is
NR - wherei-n Ra is hydrogep~al kylt aryl , heteroaryl, gt substituted al kyl;
R is hydrogen or alkyl; S heteroaryl 8f 1S sel/ect ed froma group

' K»&'nﬁ/(ﬁ = QYN - - R7 R3 ')n2

n optlooal douk bond IQHTI S an-integer. of

consisting of fornula (|)
fromlto 4' RZ,K"

R8 (iii) wherein: ---

(12

* wherein: -
A is an aryl or a heteroaryl ring;

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

R s heteroaryl, or is selected from a group consisting of formula (i), (ii), and (iii):

, R6
)n1 _ —@22 @R?

. R8
@ @ ' (iii}
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;



n2 is an integer of -froth 1 to 3; Vis -CH, -0-, -S(O)n3- where n3 is an
i nteger of fromO to 2; or -NR4-, wherein R4 is hydrogen, I&y‘L 2004 ,
substituted al kyl, aryl, or heteroaryl; R3 is hydrogen, alkyl 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 er oar al kyl or K@%abond\dﬁa{ﬂlgﬁﬁl lgfoupy dr ogen or al kyl; R6, R7, and R8 are,
i ndependent |y of ach ot he hydr ogen, hal o, hydroxy, -alkoxy, haloalkoxy,
car boxy, al koxycar blgl’ﬁ’f’“ "{:@T’ %@m-owh*trbw Slab &iedetib b td12- Qﬂ%naﬁcgfg

three substopﬂmﬂb&uﬁﬁitﬁ&ﬁﬂ;éﬁﬁﬁ&,%ﬁ hydroxy, carboxy, alkoxyc %cﬁ%’y'l'p
al kyl t hi o, al kyl ulfonyl am no r u%st Ituted amno; 10 4 June 2004 K is

a bond or an al kyf &hste Eﬂ%i!?ﬁmlm'orllstemabmﬁnmC(O) where n4 is an integer

of fromO to 2; q:{%ggl i .0 optionally substituted with a
hydr oxyl . group; k?e%‘?ﬁ%@%%%ﬁ?’%“ﬁ?ﬁ ehstitugedioy¢loatkyl.oor hérdcgclel ky! |,

substituted al kylR léylicb/balblﬂt}thtedsmﬁsiryt u&)@dlc&y&&ggl Fyéooﬁga et Qcycl f@rgﬂ
,or - OIS\t 0

is alkyl, substi at aryl,” heterocycle
is alkyl; or R- fléﬁaglq&i?m e&'&éf"ﬂéfh frqgen n@mwd@ehsyarmmd\mmﬁa&t@a are
at t ached for"dvdasepmnnyltjﬁlbsntu@dﬁﬁhI%PBIb'sf?tﬂé}lé%dsubgt|tut ed with I to
subst i t uent gjnde ep% ntly selected fromth o™ 88%%‘?1?{%%ﬂ1681%xy,
substituted al KOX ¢ycloabigi, sqbeﬁtﬁ lo

bsti t ut ed g @W W'Fted@lsmmw l &l lsyd au@yyqyagglg% .
te

substi t ut ed sobstituesll dgelbatk : 0 | o am no, Subs
am no, ani noac |, . am no(:';ltlci:’fjlao&h /e ?%%%&E%" substitted amynenaminhadyhgen,

hydr oxyl , oa‘f}llﬂ"@k‘é’ﬂ@mm@wbem;ld yanb Sliddspey| i

t hi ohet er oae&b&gyy Iqu«g L, cgci ogx% th| o?{’ lﬂ{ﬂﬁ%a k%)%@,g{(&“ll’jtga%bm’t ed

t hi oal koxy, a , arylo Qg‘ %QP O, bﬁ@ﬁw’@m tlmﬂ&hmﬁik’c:ky Substituted

el Th D "m""""a‘é%&ﬁ*? s hete el etcipgyilocty, bygroxyamin,

substit ut!ed aﬁ%" > WHp. g&)ﬂi‘# S&QW@F@&&!@L, -Salakyl) -SO%&A;;EUI@ aﬁgyﬁyég i

a ;regﬁ:o 5 s?ibsﬂtuwhmﬂ BB 50, KKttt Mo RSL iy e, sk substtuted aikeny],
S w8 substituted alkynyl;{

X is a group of formula:

_ XZA(YZ), YO 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(0)OR")-0-, -O-P(O)(OR’)-, 3(0),CR’ R*-, -S(0),-NR -, -NR’-S(0), -, -S-
S-, and a covalent bond; where n is 0,1 o0r2; and "
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- VZ()(g 2),a-yb-Z-Xa wherein mis an integer of fromO to 20; Xa at each
separate occurrence is selected fromthe group consisting of -0y ei%m4 NR-,
-C(O-, -C(O0-, -C(Os, -C(S)-, -C(99 0O, -C(S)NR or acoval ent Berd- "z at
each separate occurrence is selected fromthe group consisting of al kyl ene,
substituted al kyl ene, cyccoal 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, arylene, heteroarylene,
het er ocycl ene, oﬂL51é@@ﬁr@h@wban@@&MwmanﬁuMheaﬂaﬂatﬂmﬁﬂﬁ@ﬁﬁ%ﬁmgggg%ggnce
_m( ) , -

el i Sti . of -0-, O -, ) - 0) 0-,
are sele fg?‘ﬂd%g‘%?ﬁl Qﬁﬁ%ﬂﬁﬁﬁ%%%}éﬂa%ﬁg su%tﬁkﬁcgo@mme@g, Sylbgtituted a)lkenyl',
ol it 0w o g,

- a) = - 5 - y ~ T a- o
"R S0 a RIS RS a ispkont o KGRt ook ot sarslot bondr 2! and 102 4

June 2004 R 'R andpRimadcubal asepablatas: 85k re selected fromthe
group consi sting of hydrogen, aI%i}I;, subgﬁdt u?éﬁg&?eé)?'kyl , cycl oal kyl , ,

substituted cycl oal kyl, al kenyl, substituted al kenyl, cycl oal kenyl ,
substituted cycloal kenyl, al kynyl, substituted al kynyl, aryl, heteroaryl
and het er ocych¢cordingrtoe satent! @pect, dieesd is prowidod a Krarm¥@nticibeodpositidBeofptisiag

coval ent. bond; tcally acceptable salt; or odr ug t her eof
According to a &%ﬁyﬁﬁgﬁ%ﬁgﬁf asnﬁﬁrcgr\‘/]wg a?ﬁ%’jﬁgq Wé'&ep Gagngrt
conposition conprising a pharmaceutitally acceptable carrier and a
conpound as def i i Hpe]fir t, aspect .Accordin 0 thi.r pect, there
is provided a %Agnpo&ntg 3385 e ?cget%er?%%vé@ i Y0Py ??td%ﬁ?%rmglé"gg“r‘trf‘sl’ﬁgﬂi cal

t her apy. Accorfdrwsgir medicaf themapsh aspect, there is provided the use of a
conpound as defined in the first aspect in the preparation of a nedi canent

for the treatnment of a disease nediated by a nuscarnnic receptor in a
manmal Accoi diArgodingdo hifdurth asspie diere is Ipgivitleil shepiso uf 8l eshpusd BN @fthd he

formu lA a. or . %St%spsegtl i}1 tl}erfa?gpgr%{ién 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:

‘ , _H . |
AT R

H CH,

O

' .or a salt thereof.
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10b 4 June 2004 WD 01/42213 PGTI US00133155 DETAI LED DESCRI PTI ON OF THE
I NVENTION  The following terns have the follow ng neanings unlegs Q@E grW se
i ndi cated. Any undefined terns have their art recognized neanlngs e term
"al kyl -refers to a nmonoradi 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- Thi YO0&¥3##3 s 10 exenplifi ed by groups such as rmerhegdossss hyl ,
n- propyl, iso-propyl, n-butyl, iso- butyl, n-hexyl, n-decyl, tetradecyl,
and the like. The term"substituted alkyl" refers to an al kyl group as
defi ned above -wherein one or nore carbon atons in the al kyl chain have
been optionally replaced wth a heteroatomsuch as'-0O, -S(On- (where n
is 0Oto 2), -NR (where Ris 15 hydrogen or alkyl) and having froml to 5
substituents selected fromthe group consisting of alkoxy, substituted
al koxy, cycloal kyl, substituted cycloal kyl, cycloal kenyl, substituted.
cycloal kenyl, acyl, acyl am no, acyl oxy, am no, am noacyl, am noacyl oxy,

oxyam noacyl , azido | oketo, carboxyl,

cai boxyl al kyl, thi oary g%ﬁﬁﬁggﬁkw{’?ﬁ{? l‘#}Fﬁ'\gﬂgﬁgrocycl ooxy, thiol:,
. 20 i hi oalskoxy, Thafetioviny teansthiavenibt follxying aeylings alssk othyrwiseet er oaryl ,

het eroaryl O%T!dlfatclaeéggngFlich?? EveEhenrzﬁlfc(%ﬁngingad[ oxyam no, al koxyam no,

nitro, SO al er oa S02 aryl,
- SQz- het.eroaryl Thertekm mymfcmmmmmmcal&mddﬁﬁomymmeraame or different

o0, &, o R AT e L LR R 1 e
het er ocycl i do la'mnta@nmanéc\euawmpréfmhiy byo @mpst_omuc‘thla&nhgsdr oxynet hyl ,
b e
2- car-boxyet lptyl, n-hexydl rt-deeylltetiadecyll af thz MkeJune 2004 WO 01/ 42213 PCT/ USOQ 33155
: 'I‘hé term "substituted alkyl” refers to an alkyl group as defined above
‘whercin one or more carbon atoms in the alkyl chain have been optionally replaced
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 cycloalky[
cycloalkenyl, subsututed cycloalkenyl, acyl, acylamino, acyloxy, amino, ammoacyl
anunoacyloxy, oxyaminoacyl, azido, cyano, halogen, hydroxyl, keto, thioketo,
_ carboxyl, caxbbxylalkyl, thioaryloxy, thioketeroaryloxy, thicheterocyclooxy, thiol,
. .20 thioalkoxy, substituted thicalkoxy, aryl, aryloxy, heteroaryl, heteroaryloxy,
' heterocyclic, heteracyclooxy, 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.
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The term "al kyl ene"” refers to a diradical of a branched or bran%8§¥
sat urat ed hydrocarbon chain, preferably having from1 to 40 JFB% ons,
nore preferably 1 to 10 carbon atons and even nore preferably 1 to 6
carbon atons. This termis exenplified by groups such as nethylene (-CH2
), ethylene 5 (-CH2CH2-), the propylene isoners (e.g., -CH2CH2CH2 and

- CH( CH3) CHroyo1aed3 the |i ke. The term "substituted al kyl angiushesfagss to an
al kyl ene group, as defined above, having from1l to 5 substituents, 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, acylarnino acyl oxy, am no,

substituted am n am noacyl ,. am noac 0] oac zi do, cyano,
hal ogen, hydr ox&hc R 8l y%éﬁ"r o‘ﬁgfs @;[;‘P‘%B%jﬂaﬁ%ﬁgpﬁg é?rﬁ?ﬂ%cdt hi oar yl oxy,
t hi ohet er oarsyiumceu hy&&m@bﬁ&m&@y&é@aﬂawh@rr@.ln 1 tbADeAbKR¥¥msSHbSt i t ut ed

t hi oal koxy, ar yl oxy het er oaryl , heteroarylox heterocycllc

het er ocycl od% rah?dr‘ﬁ%’&ﬁ"f"ﬂ'bam% angf QRN PiSTerabiy |9 C@@"eﬂ“kiw

- SO subst i t ujiacheh exempiHRaA Wroups SRINE n¥l-CH,S0R718)
- S02- substi t ut eg al kxemp- S02 yaérmupsand g&r het éroafr) '? YA d| t i onal Iy, = such

substi t ut &d. (@ﬂ@{zén@c gropyiose lsmabradegtﬁtz@%ﬁf-@n@ @H@{;D(ﬂiemmi on the

al kyl ene I QUR AT © fused to formone or nore cycl oal kyl, substituted

cycl oal kyl , cycﬁ oal kenyl, substituted cycl oal kenyl, aryl, heterocyclic or
heteroaryl gr Oupﬁ'h'émdsﬂﬁum&dtah@]@bki;éf@ﬂa a@lalkyfne Efoe{:eisalbryedsuch f used
groups cont to 3 fused ring structures,

f
"al kyl ami no%’g‘?’l Lav’"%ﬁ"%‘?llé?rﬁﬁlﬁ%ff’wéﬁ?l and greferably 1 ip aﬁ?‘?fﬂ%el"éy’%ﬂﬂc“‘d refers to

the groups RahiRe, M%aﬁs,ﬁngwambhyku&ﬁ@m aﬁ&x?@}bl@ﬁﬂ PaR¥GnaRad RO is
al kyl ene, alkenylene or alkyng ene grou i ned ove Such groups are
)

25 exenpllff icaelodylgcyriontkgmd mv MF?FXCI l@ﬂﬁyﬂlcahlﬂ?bdafh!np,—&wmy it yn- 1-yl ,
4- ethylam ny h h LY aIkyI

refers to th%&%ﬂ%ﬁh’ﬁ(ﬂﬁﬁ %l Qminlol.§<§1 d& &3%'%{ FPut e% ‘%yﬁn?ehﬁleo%ar 'yl where
al kyl ene, suydioxyluked, th:bkq,tb,@laéaoaﬁdcaqudylaﬂ«ye thieirﬂoayt th:bhaenebmloSy,ch al karyl

groups are %l)\(eﬂ'aerocyc?ooxthigﬁﬂl Xalkox%bs?u%g&tﬂ%d thloa gxg,e arg(ll gr()arl 11 4 June 2004
heteroaryl, heteroaryloxy, heterocyctic, heterocyclooxy, hydroxyamino,

15 alkoxyamino, nitro, -SO-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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WO 01/ 42213 PCT/ USQQ 33155 The term "ai koxy" refers to the g&aﬂg
al kenyl -0, cycloal kyl-O, cycloal kenyl -G, and al kynyl - %%

al kenyl, cycl oal kyl, cycloal kenyl, and al kynyl are as deflned her ei n.
Preferred al koxy groups are alkyl-O and include, by way of exanple,
met hoxy, etho propoxy, i So-propoxy, n-butoxy, 5 tert

sec- butoxyhnﬂh%%% oxy, n-hexoxy, 1, 2-dinethyl butoxy, and fﬁﬁk$W¥%55 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 al kenyl, substituted cycloalkyl, substituted cycl oal kenyl and

substituted al kymktél“frﬁ'aﬁ&x?%feﬁﬂd hegoi alkonmemrm tpmaikoxy” Tefers

to the groups al kyl -0- wherein one or (131 n atons on the al kyl

gr oup have bé'éﬁa'é(ﬁbgiq t Moty -aV A %Jkldr%’fu"ﬁ‘ybﬁﬁf oalkykicyelealkepylway of
exanpl es, gﬁ‘fyﬁﬂ% 25defi EB&J Aeaaﬁom%émmkow%om% dikp.o-Hhg term

aIkyIaIkoxy efers to the groups -al kyl ene-
al kyl ene- 0- safjudd, bytvag obéiariple, swbwKy tetftoar @Pmmxefnéoﬁrfwbkylﬂ butexd, subst i t ut ed-

al kyl ene- bstit ted al L&D I Litute | kyl, al kyl ene
and subst | thf'(?c? g‘?‘%yﬁ"é BloxY-& %%tod(gfl ne(?xﬁgrig'ﬁ“w% ? b’ l@(yer al koxy
groups are al kylmacert ‘abbsyitutahdlkoxyt kefeteto thy gioagys mbstemadmkg,o

met hyl enenet hox et hyl ene oxy. (- G@—B ,

n- pr opyl ene- ﬁ“?ﬁ‘%‘fzé)ﬁ'&@/y ‘a‘ @2@ M&B&)S}ZI?&"%‘?%Q 8“’%"%u‘f’6‘xy -

O C(CH3) 3), s"&BQ;tﬁt@@aik -O-2hheld\RbSRAEY am}kabkmh@ahik@aw ‘subfk@ES O the group
-al kyl ene-S-al kyl, al Kyl ene-S-substituted éﬂ"é’l substituted

al kyl ene- S- a!mkbhlk&hﬂl@uwsqdlcvdP@lﬂﬁftXlk‘ﬂséh%ﬂ“tsi%i e a3 defingd kereinnher ei n

al kyl, syhstitut d .e as defined

hergi n. gr ef larlrjegﬁaﬁiﬁt }oﬁgFﬁjﬁgﬁgﬁgﬁpyﬁg@# gl ‘g}ﬁ%@%ﬁep‘iﬂ&;nd I ncl ulje

by way of examdpigen atvatsiop|tenak yligoowpthavedes smsn@@ﬂﬁ)lﬂlalwgbwma hi onet hoxy
CH2CH2SCH3, I 0-t hi opr

et by ene-  HIEHRY SRy of Sramales, el AP it e R SRRy eny

refers to a nonorgditem * aﬁfylaﬁkd&&afw&ied)lﬁégmwmﬂhﬁﬂo amsaturat ed
hydr ocar bon qrou referabl havi ng from?2 0, carbqgn ato

preferably ke é'&l‘i’%‘&ﬁeda? brlssulit “‘éﬂl/%‘ﬁy}ﬁ?frg ybad SW?dgﬁ‘y@“Ear bon

at oms  and5120-substituted alkyl wherein alkyl, substituted alkyl, alkylene and substituted

kyI

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
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4 June 2004 WO 01/42213 PCT/ USOQ 33155 having at least | and prefﬁéﬁgly
from1-6 sites of vinyl unsaturation. Preferred al kenyl grolpsn§ de

et henyl (-CH=CH2), n-propenyl (-CH2CH=CH2), iso- propenyl (-C(CH3)=CH2),
and the like. . The term"substituted al kenyl" refers to an al kenyl group
as defined gbove 5 having froml to 5 substituents, and greferably | to 3
substituenVS4B¥cted fromthe group consisting of al kB$WUSEMES t ut ed

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

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

t hi ohet er oc yelin@xtteast Niafd prefebibDofdR 136 sitesbStihgl whethrhdtnO Prétayen aryl,
aryl oxy, heteroaryl, heteroaryl ox}}/_, het er ocycl het erocycl ooxy,-

I C
hydr oxyani ndlkeny gy iieiuds etheni! (EH=CER). araegpenyl CEHLHRCHDed al kyl

-SOaryl, - S@kghelein-cr % @k k., - S02-substituted al kyl, -S02-aryl and
- S02 heterogrﬁ@{?}t GE'%engiermzﬁal kenyl ene" refers to a diradical of a branched

or unbranched 15Thntean(isubsdédted ptkenyd arcfrontognatksnypresdupraaldefinddabbvegy from 2 to
40 carbonca e, referabl r,0Q to n ven , nore

pr ef er abl ?/ %g{%g gg}c%alr (?gsug‘cftg“net% PSa%n Pr%]fgr\?l &gﬁgP Sfjgsgg S %%S?%qﬂéfhﬁbl y from
1-6 sites ofgronpryhsistingaf alkaty, eubstithivd afkorky, ytlsalk g xaulpituted egbidkygr oups such
as et henyl ene ﬁg‘aakCI—I:CI—I- . t%ggﬁ enyl ene isoners (e.g., -CH2CH=CH orr

O( CHB) =CH ) SYeloplikanila sybistitute enyh Al acHBEYN, BERKY e RBRyIBHEU ef er s t o
an al kenyl eagi, %ﬂxoﬁ%!,%{ihéh% oxy BRYEni | INELidd, efanb, faogen AR uent s, and

preferably froml to substituents, selected fromthe group consisting of

al koxy, subetot thickgtoagacentyl, caspexybalkytythioarylnxlysthioheterndrybaxal oal kyl _
cycl oal k §5Y lthiol?e‘l’éﬁ&cfo!d&ﬁ@hi‘&?,’ ﬁli&@o‘ig,%hs[tiuﬁgé' Jh’ioaﬂ&%#/,aﬂg}lp&rlo?};y | oxy, am no,
am noacyl , noacyt ,

substituted am no, am noacyl oxy, oxya zido, 25 cyano,

hﬁ! Oﬁen, hyﬁﬁflovoylfyl, He?@h,rylohi, b&amyclic,a‘uetmmcyh_ d:llpo:gahj_mmrlﬁl;aiidwl , }3 hi oaryl gxy,
t hi ohet eroar )l oxy,. t hi.oheterocycloxy.. | i oal koxy, substitute

t hi oal koxy, amﬁ?{/%”“%l’&‘/tf%i%@aﬁ(é’%é#@ﬁ%f'f“gﬁe@gﬂ’dgbﬁrg‘w, het erocyclic,

het er ocycl 0eS@-hetebisty1 OXPRAIKYR - S@}ubxtinRed AIRyl, 150, a0yl anBRG Heydroaryl.
-SO-substituted gl kyl, -SO-aryl, - SO heteroar él , -S02-al kyl,

- SO2- subst i t ut ed *&f igﬂ‘ alkegiyleng, tefersig@ diragisalipd @ bFagghegd or unbranched

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



13 4 June 2004 WD 01/42213 PCT/ USOQ 33155 Additionally, such ubsél ut ed
al kenyl ene groups include those where 2 substituents on t he? é}f‘lene
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%ggngﬁe al kenyl ene group. 5 The term "al Kynyl 0 a
nmonor adi cal of an unsaturated hydrocarbon preferably hav?%lréﬁ%o%’%s 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 et hynyl (-C=CH) oparg ==CH), and the like. 10 The term
"subst it ut edAQF‘kWWIY» SL}C&?@@%‘““&“&?“EIFWW‘FWQ!‘@W these Aderefetubstifosnts  havi ng

from1 10 S S8 iAo e RIEH BB dnclor ior?  AUAH) tsuﬁﬂgﬁi sel ected from

the group consisting al'’koxy, substitute oxy, cyclo

substitut ed exrbdabial, lcy¢loajktmyb bubwtiteted\cyclogkiawt, |at}l!1,tlectr®ydﬁmlhleerqpryl acyl ,

acyl am no, bst |tuted am no, am noacyl, am noacyl oxy,
oxyam noacyl ; g%{' %seﬁmhe aike" ?eo%rmfﬂp hydroxyl, 15 ket o, t hi oket o, carboxyl,

car boxyl aI5kyI t hnmaemi tnmynylt' lnd fexk &4 emamh.emwan tnlmacmmwtn)@mcﬁﬂbaﬁxy, thiol,
t hi oal koxy, ituted thi aI koxy, aryl, aryloxy, heteroaryl
het er oar yl ox‘é}repﬁﬁ%’tl%'ilﬂ (QrAISLY ‘%@@FW‘P%WW PRy ErFabY% 210 20crarbon piemsy ami no,

nitro, -SO aldddven mate ﬁ'b'l@ﬁablytﬂb%d:aﬁ:lomé{ms aﬁ@hﬂl S@t leastor Qlﬁ)t 'i)yo Th- Sz

al kyl, -SO2 substituted al kyl, -SO2-aryl, eteroary e term
"al kynyl ene" fremflef sites of %Peﬂ'iqﬂamwb%ﬂ) lalﬁatumam WPrafeared Ay gaupon

referably h ; ] Q I eferably 2 to 10 carbon
P y mﬁuﬁgc&gﬁg} €=cao yﬁagg,{fg%gﬂcér By, BN 1R

atons and even nor : e e “and havi ng at least 1
and pref eflabl y f'ﬁwm:dn Bubstinged dkynyt'stigtsanen @ncynplga)ubamdéﬁmﬂsBdmr ation.

(- crocec) - ke R e 8 S golbls i Prefoealp L1 D Subiianey PR Bomil ors 1o an

al kynyl ene ggxﬁupc@ﬁ:sdeﬁ o lichxy BB RuB@MK S, EycDsallty] tsebs'imﬁétbcgtclom?ﬂt s, and
preferably | to 3,substituents, selected fromthe group consiSting of

al koxy, subs®iclogikepylagubsinyted exclqalicepydyqcyl, apxiaminp AKXy, Apting shbeiifuted
cycl oal kenyl aﬁHpﬁﬁh&&&@%ﬁ%%yﬂﬁ&WﬂmnoaﬁX,laz:d%?é’;’aﬁéph@ggerﬁﬁ%rg%ﬁ, am no,

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, acylﬁmino, acyloxy, amino,

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

14



substituted am no, am noacyl, am noacyl oxy, oxyam noacyl, a2| do, 38
hal ogen, 14 4 June 2004 WO 01/ 42213 PCTI USOQ' 33155 hydr oxyl , 4\ Jgpg 2004
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, heteroaryloxy, heterocyclic, heterocycl ooxy,
hydr oxyani N8 943880y yani no, nitro, -SO al kyl, - SO subst i tRETFONEHES |
-SO-aryl, -SO heteroaryl, 5 -SQz al kyl, - SOS- substituted al kyl, -SOx-aryl
and -S02 heteroaryl. The term"acyl" refers to the groups HC(O)-,

al kyl -C(O) -, substituted alkyl- C(O-, cycloal kyl-C(O-, substituted
cycloal kyl -C(O) -, cycloal kenyl -C(O) = substituted cycl oal kenyl -C(O -
aryl-¢(O- m%wyp%%l mﬁﬁc% caftitfly he&s&m&g}u tﬁloa@ﬁ mv&n ,

substltuted al kyl, cycl oal kyl, substitute cl oal 10 cyc alkenyl
substi t ut ed @y@t@mk@my,thml yhloalh@tbﬁldﬁhwedt ielkprst @Wb@WﬁYc are as

defi ned her efers to the group
-C(O NRR V\ﬁlee?eem-el:glen&g Epyo%é]e%ganc ent étem%?l&(}nga&lliyrp nF)subst ituted al kyl,

aryl, het er cadkgdyamiroetieno8Pedikyd, -SO- snbsmetebamly! FS@mqahpSOwe&:rq»awlned to forma

heterocycl'c 0 (g~0. al k substituted al kyl,

aryl, het gr o'gg{ﬂaﬂg'!iﬁgoﬁﬁibé tﬁ%gofkgﬂoéé’e Lag d‘éﬁ? ?&#el n The term

"am noacyl " ref ergettomt h@ylgfe@éiptathﬁﬁb@ﬂ{wt@)r ea]ﬁﬂqft(d?n ssbstitufidamerdent | y

hydrogen, al k substituted al k het er oar yI or_heterocyclic

wherein al kyﬁ:&’)syt%%'??ll‘ﬂé‘:éﬁ) a‘f'qbﬁ‘l““tcﬁtcwoalkﬂtce(péaﬂﬂ‘) keRW-F&Dzr ocycl ic are as
def d 20 Kk f
efine Jﬁ%&:ﬁht@d g&&lﬁ\xﬁw&(@}g‘aﬁ?@@ Oﬁ%fe ofY1-C RN lsﬁm rogenam no" refers

to the group - ere e ependent al kyl ,
substituted @dck)yWhmaraycM sumawmdoﬂftyylcycloalkﬁe&l@sm@d cyatoaliydr ei n al kyl ,

rs]g:’)ZItlnt Utzlgd.lxﬁrlci(oykb?ﬁ,. ltunc&cycpafk}\égﬁt %rynfh hl%%!%f ggélg tifofyc[t‘? ¥ defsljggﬁ tut ed

al kyl - C(O Cﬂaﬁnewnéraal kyI C(O) O, substitut ed cycl oal kyl -C(O G ;

2L)tl)|st |C§ UO% 31 al ng ctc acﬁg O?no or %?n(%noﬂea}bga)(()lg%?lrls%ot gOPO% —(\ZAPO%II;I%RH alkyl,

where each R is independently hydrogen, alkyl, substituted alkyl, 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. |

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.

15



cycl oal kyl, substituted cycl oal kyl, aryl, heteroaryl, and heteroc§clic are
as defined herein. 15 4 June 2004 WO 01/42213 PCT/ US00/ 33154 J#R22P@4 m
"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) riwngsoi0:28-, naphthyl or anthryl). Preferred. aryl&{fgs%l #ﬁ? phenyl,
napht hyl and the |ike. Unless otherw se constrai ned by the SPPHPY i 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,_.cycl oal kyl Céd oal ken%/I , Substituted al kyl, substituted
al koxy, substit ut BY Pk @R refesspamunsateated propir carbegyslis group effrepcl oal kyl |
substi t ut ed €¥I0RARAIms HAVINB @ sinp g (Wt ' - | yl,
acyl am no, alkaryl, aryl, ary ofiln,% azi c%gﬁgcrrgg‘fg ,u“gpgerﬁ%lg%g%kyl , cyano,
hal o, ni tr o, (fesdlingacess. napbthel eranthind yPrefeaee anytsyindlide, phmil araphiigl 0oxy,

am noacy! oxy, C ) -hi , bsti tut ed thioal koxy,

i oar vl oy O TEHET KAk Bteditl AR MR G IR by oSt

-SO aryl, 5- SGehatybgroagsydan optBEAHRbksubstitaORvitifhsit 1 tas atbsaukpts, - SOZ aryl,
-SQ2 het eroar y} agrdl 1t i hﬁl Qmet h$/l ) Prfef erred aryl 15 substituents include

al kyl, al koBr- BP0 dyPupaitushis, peiectqd fram ths equpconsisting of gsYipsykoxy. The term
"aryl oxy" r efyddxy} diol,heyigaRYIPaIRGRY alfnyNMARGRVINCYCIRAIGT, Woiiiiapy | s as  defined
above incl udi nq_ optional |y substitut eg aryl groups”as” al so defined above.
The term " aPPsityed alkylesubptituted alkgysy, gnbstitntedalkengh pubstitotedabisyayly| (i ncl udi ng

substituted sa‘{’w")“’@@c%?mﬁﬂ%TSER@HPC{Q‘%_Q%%‘%&?@%kéﬁs&iﬁ‘ﬂeﬁg&?g_ phenyl ene,

1,3- 20 phenyl ene, I, 4-phenylene, ne an I ke. The term
"am no" M@f amineasyk srylagniow pliathiryl Tirgox s mpidd bkl cirbekyblkylayaief ers to

t he group - r Ls.__ind ndently selected fromthe group
consi sti ng OE h%&bﬁ%ﬁgﬁgﬂ E{?{Ffoagbqﬁcgﬁfet%ﬁ?cgﬁﬁc’ﬁ?‘ﬁw ,c(i?:Wi PAPRAOXKbst i t ut ed
cycl oal kyl', caxlyheylupino, shibalkoryisubstitaiel eiiydlkoxyyGicasikgMbiohe@RagpbS) i t ut ed
cycl oal keny

het er ocycl i lcg%?‘%l\ﬁ%(%Ii“fqsﬁg\'tl‘)‘%‘%ic?ﬁ#YE'ERQQ?%F]g‘gﬁ)lﬁliet?a{é%ll’%gﬁg?enga?ﬁy?,a‘rsgz: and

substituted alkyl, -SO,-aryl, -SO,-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 atkenyl, 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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The term "carboxyal kyl " or "al koxycarbonyl" refers to the groups

"-C(O O alkyl", "-C(OOsubstituted alkyl", "-C(O) O cycl oal k§1une 20@4 o) o-
substituted cycloal kyl", "-C(O O al kenyl", "-C(O O substituted al kenyl", 16
4 June 2004 WO 01/42213 PCT1US00133155 "-C(O) O al kynyl " and
"-C(O) O substituted al kynyl" where al kyl, substituted al kyl, cycloal kyl,
subst it ut S4OOYE2EAI kyl , " al kenyl, substituted al kenyl, al RGHRPS0053ESS
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 of exanple, single ring structures such as cycl opropyl,

cycl obutyl, «c b y > : vl hke, 4] i ng
ot ruct ur o5’ ScEYERMYE andYELG kb BRI RL Wb anGl, TRl Bl 2
cycl oal kyl " cyadbaky, tubstayed oaldaiiyl, gikeuyl ssubstititad alkemyh alkydyilarido 5
substituents refe ly, 1 to supst.ituents, selected fromthe group
consi sting 5WN§EE%§§§”¥L%§?¥{ﬂ?%%*%hE%XV?“cyc|oalky|, substituted

cycl oal kyl, cycThatekarnyjcloatiybystietsud egtlic wlkdybgrolgesofIfron® yd 20 @&ebnam no,

acyl oxy, am no, supstituted _am no, am noacyl, .am noacyl oxy, oxyam noacyl,
azi do, cy n&}om%@éﬁ,s‘%%ﬂf}mqg or|pyligple F?ﬁ%ﬁﬁ?f’é‘,"g%aﬁf‘ﬁg%wl‘?alwr boxyl al kyl ,

thi oaryl oxy grdups flRRIdEIF Y P EXampls strdieqitRlsBhana)e kay cylifhBhy1, t hi oal koxy,
substituted thioal koxy, aryl, aryloxy, heteroaryl, he¥er oaryl oxy,

het er ocycl i €yciplatyy exelppersixgycloegiah and/ halike or malltipx fiagstistures suelvas - SO- al kyl |

-SO substit I ryl, -SO heteroaryl, -S0S alkyl,
- S2- subst i ;éh?rgﬂﬂaﬁﬁﬂdﬂég&g aryl and -SQZ heteroaryl. The term

"cycl oal kenyl " r @hetesmt'substytalet cyddRletyiefegy oupdogkylifgtas hatiag #0m 20 car bon
atons haying a_single cyclic. ri n t | east one,point of interna

unsat ur a\rq) oﬁ.‘_" é)?ﬁ%l“ﬁ’gtso"f"dé’fﬁf?@@?é%% 3 5%3@@%/56%&68 g‘ﬁ? ‘ﬁ‘ﬁ é%MBe, for

i nstance,  cygdisiagof AkSHY bubsEiited ARORY, tHelGAllyl, subMtithea@ejcisaly! . and the

i ke. The term "substituted cycloal kenyl" refers to cycl| oal kenyl groups
havi ng f r offratoaiiengl. syhstitted sxclpalkenyh dexlrasylaming. govlonyo2mingysubstititgdnt s, -

sel ected fr oMl EmeHoatid andmoaEABRY, Sk AdnQhkyl2hA@X ¥yardUiaddch Uith:gt koxy,
cycl oal kyl, substituted cycl oal Kyl
keto, thioketo, carboxyl, carboxylalkyl, thioaryloxy, thioheteroaryloxy,

15 thioheterocyclooxy, thiol, thioalkoxy, substituted thioalkoxy, aryl, aryloxy,
heteroaryl, heteroaryloxy, heterocyclic, heterocyclooxy, hydroxyaﬁﬁno,
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 single 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,
lhiohcterocy;:lqoxy, thiol, thioalkoxy, substituted thioalkoxy, aryl, aryloxy,
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cycl oal kenyl , substituted cycl oal kenyl, acyl, acylam no, acyl ox ani no,
substituted am no, am noacyl, am noacyl oxy, oxyam noacyl, adi'y ez@@%no
hal ogen, hydroxyl, Kketo, thioketo, carboxyl, carboxylarkyl, t hi oaryl oxy,
t hi ohet eroaryl oxy, thioheterocyclooxy, thiol, thioal koxy, substituted

t hi oal koxy,yw ﬁgﬁkn:@ryloxy, 17 4 June 2004 WO 01/42213 PCTI g 33155

het eroaryl, heteroaryl oxy, heterocyclic, heterocycl ooxy, i H@

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

-SO heteroaryl, -S02 al kyl, -SOZ-substituted al kyl, -S2-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 car bbeteroatybiietearadyldxyt ketekodyetie homtayeloagl, bpdrexyafrimm oxygen, nitrogen

nl o8 of her Hes B oGy ordhft @ Sublinda s SPoh R Riterar i -

substi tuent, -SOghlkhetmp@byhutgd gliyls-SCparl and O Gieddrdadyl. subst i t ut ed with |
to 5 substituents eferably to 3 substituents, sel ected fromthe 10

group consi sting H‘ By | oAl o RAkeesR yrefarniodiuore chioro, bromq andipdayxy,  al kenyl |

al kynyl, gycl oal {¥d terf YRh@aIE Pfds t&yﬁ%maw u@J)ﬂ"fYém]iUli@Edr&Hlt ed al koxy,
substltut ed al kenyl, substituted aqbty substituted cycl oal kyl,
@

substituted apEsaadkéngbeteraome seleas h oKY=ed, Rikpgen, and selfsagshin atacy| ani no,

al karyl ar yleast xhﬂgnm@z&,g’ﬁg ﬁg,ﬁ@%%rlrﬂ&ygﬁﬁéwé%ﬂ@éms& mﬁa%g Ea' 0,

nitro, heteroary teroary et eroc
am noacyl oxy defomityactpr theihaeoatyh suimlxtlnanysuch biastoatyl p@dpd dfmmalobﬁcmaizy

L0 . e SSHEFA S Rl P BTt S

- S02- het er@agidhp amkisting bhﬂflylbﬁ?tﬂ?ﬁﬂoxy,%@f e«sﬁeakﬁraako@umédyt Wlhsi, | ncl ude
al kyl, al koxy, .hal o, cyano, |'omet hyl , and thi oal koxy. Such

het er oar vyl QFWY&é’M"'HQWYh S%I?SHE;'F“é' %’Kthf“?Séltt@}ed alEE"YpWSBWed@erflﬂr y]) or
mul tiple Conglﬁﬁﬁﬁﬁédfamw?l Lfpsiftuted l:m}&ﬂ'sﬂwtmﬂEd Pﬁibzaﬁéehjre h Preferred

heteroaryls include pyridyl, pyrrolyl “and fury].” The tefm eteroaralkyl"
refers to theubgiigigdamied, Ripineaeyl, raerlemmr glkamhexyé a!’)dehmdte caghdxylet er oar yl

St et SO SRR O L o

15 heterocyciooxy ammoacyloxy, oxyacylammo, 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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25 The term "heteroaryl oxy" refers to the group heteroaryl-O.. The term"
heteroarylene " refers to the diradical group derived from ﬁé?@?%%?@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 noli nyl ene, 1, 4-benzofuranyl ene, 2,5-pyridnylene, 2,5-indolenyl,
and the |iR@o14g12 jJune 2004 WO 01/42213 PCTI USO0/ 33155 WHOg/USee/sB15s

"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

within the ring. .Unl ess. ot herwise,5 constrained by the definition for the
et or ocycli ¢ SubITFISTRCREEF erBIGREHT O Mt (e MOSEA STl |y

subst i t ut ed dikdtirated lgfoup ha@hgla Binglk einabl Multipleod&idbBlindsURoh .10 46 €l ected from
the group consisting of al koxy, substituted .al koxy, cycl oal kyl,

subst i t ut ed E5pen akeriyrd fiefch (e 0ibetsin atorsy psaferebly d 40 ¢ peteratarmsniplectedey | |
acyl am no, gy hi@¥en, QiTHR! hO%:h’IgﬁltSI Jn%?gx%@‘h Whinatﬁgtiﬂ?agxﬁzﬁ_ RfBrpRacy! oxy,
ydr eto, t

oxyam noacyl, azidd, 10 cYano, hal ogen, oxyl, i oket o, carboxyl,
car boxyl aPkydonsteafried &y yHieaefinition Frir diedterasaelyd sukstitugniisottebeaterogyglit ooxy, thi ol

t hi oal koxy, s tituted thioa aryl o .aryl ox teroal.yl
li eteroaryl (%?%/{Eg ﬁ!ierf%:r%)g?éwy csftﬁlﬁ{g%%(’r%%groo%@? ¥mﬁ?%”r%2$%ms‘%é{'%g'f“ﬁ'oxyam no,
nitro, -SO akkytkd froff@hsgibep tdnsisang dlakioky, subsicaéd/hlkoxy, Sldatiyr oar yl ,

-S2-al kyl, -SQ2 substifuted. alkyl, -S02 aryl and -SQOZ heteroaryl. 15 Such
het er ocycl i é“@ﬁ"&l}‘ffgcyfk’ﬁh‘ﬁ G%CI%?I@HQ?“@“FP%E%?]‘_’%“?’" pPe EYAMsed rings.
Preferred hekpbRs Wlid substiated dmint0 hiiaehdyN AmitiaBRbiHio almin@dag:, 5418, 1 ke.
Exanpl es of nitrogen heteroaryls and heterocycles i ncl ude, but are not

limted t18, 9o bgegent bydameyb freto. thipketa, carbeixylh sasbexylalky thisheyloxyy r i di ne,
razine, i d) el j j bl i SQl - | e, indazole,

Ut e, qui R a0y SHohABELA o) 31B) by, ABLARRH ot RS9,

napht hyl pyr iagylreylogy ihatescatyll, eteraqnilokyzisdtéroeyclic ihealcycleoxypt er i di ne,

2ot ni azol o DRRBRIDIHERKIaRAOA . “haolkaspRi RHERIR S5t vl
i mi dazol i di r8D)-heteiohgBzSD}-41Ryl, {SYX S6lstigieaelkyp-pOL-bgl o1el -SPL Reedaye, | ndol i ne,
mor phol i qg’ 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-.

19



tetrahydrof uranyl, tetrahydrothi ophene, and the |ike as well rf

N-al koxy- ni trogen 25 containing heterocycles. The term "het &rb8§&PBbxy"
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 "hetenpgyghape” refers to the diradical group formed,from.
het erocycl e, as defined herein, and is exenplified by the group
2, 6-norpholino, 2,5-nmorpholino and the |ike. "Heteroarylam no" neans a 5
membered aromati c 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 may be optionally substituted
with one or nore ?hb&hhthmmplepe"eé&rsablﬂ)e diﬂd:c@]rgrbMOﬁud‘lBifrd)ﬁluent S,

sel ected fro al k uted I kyl , cycl oal ky aral kyl,

het eroaryl , 85%%6‘31"‘2\#?35 4 herging aLn%c‘ WP%&@EY ttﬁrﬁf?ﬁ’é’s zédﬂg‘fpf‘?lﬂftoed ani no,
acyl am no, - @R- ,ﬁw@ﬁma]o]a(ﬂdﬁleuﬂcehydrogen al kyl, al kenyl, cycloal kyl, acyl,
aryl, heteroaryl, aralkyl, or heteroaral kyI), or S(O)nR {where n is an
integer fromO to 'ée'%{ﬁwhm"so FRFaPGRyR Fembpred HamAC FRa Whareisomg)or tep ky | |

al kenyl , cyclj , SHOR kyl ,
heteroaralzyl ?ébﬂ%lrsgm?gégﬁe{%gﬁ l@&%e&?se{r)ﬁﬁ%&ét g?%@%cloaz%nhén@ﬂ Iudes but
is not |imi tE@Ytbefusmmwoloeikylpwh'z@e@m%ﬂnmgmrdatzmh)ebmmrom&}benzpyr azol e.
"Het erocycl o . n oy.a C of 4to 8

ring atons, %ﬂg?%teﬁ@ﬁn%ggg onsré]%%t:ﬁﬁe rc‘)":\r{r‘%rl‘bgyfi['aan/r woﬁlfl%gﬁlggﬁsy cont ai ns one
or two addi selanal from aljyh ettetinedalksyl, s:gétlamk)&,chrflr amkihRetgoa) consi sting of

N, 0, or S(Qn e nis an inte to therenalnlngrlng
at ons bei ng l‘? Vx’é’\gﬂ%’ g‘ﬁl@ %’P“‘?@qﬁlmﬁﬂm ?ngn’(‘}ﬂt CES]ﬁE'l"}Qy @R (WvBssPaced by a
carbonyl gy oRfs hngtegenhﬂkﬁrmaa,gi Qﬁﬂ%zﬂl@l rdcﬂga:yﬁxetb@a&um)ﬁ Qra cycloal kyl,

aryl or heteroaryl ring, and may be optionally substituted with one or
nore substit b‘éﬁ'loéfaikﬁpeﬂ’re@@!’? [‘dh‘éfcaris wigtegenfige Pt ardR iskeideagend from

al kyl, subst idgi:ach @byt 0), GG, AREIN | cycBEds, aitfnd! Kok tghparyl,
heteroar al kyp;r ﬁa | o, cylan)o g 3?‘ }ﬁgrﬁyﬁo % tIt Ut é%pﬁﬁ)f %@P acyl am no,
heteroaryl, aralkyl or heteroaralkyl]. More specifically the term heterocycloamino

3155

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, acylamino‘,:‘

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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25 -OR (where R is hydrogen, alkyl, alkenyl, cycloal kyl, acyl, aryl
heteroaryl, aralkyl, or heteroaralkyl), or -S(OnR [where n4iJ§”%§o¢‘ht 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 eroaral kyl]. Mre specifically the termheterocycl oam no includes, but
i s not |imXQ/eY3 pyrrolidino, piperidino, norpholino, JqT&IaeBsNes 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 independently hydro ,.al kyl, substituted al kyl, aryl,
het er oar yl , 'BS‘F’:]H‘(E\’t‘é’rt ‘8%]/'8#'8{’%?2‘3’&-‘?1“@/%?‘2” BBYP Sl?t"é‘g“‘g%kyl , aryl,
heteroaryl aqiemiealimeacysabitfelcin 8. iqtepae iiiaasicfai[82NlociQnd em "

Spiro-attached cycl oal kyl group " refers to.a cycloal kyl group attached to
anot her ri nglefvaingatheegt-bon at om cormon to both rings. 10 The term "thiol "

refers to the grogR s 1dnBAI™ o SR 5B YW refdk kVihERIR, refers to the
group -S-al kyl The tmermq']IL Etglstitut%d t hi oal ﬁ%&xgl' Feef@r(%rséh%%h{?]ﬁe group’

- S-subst i But-@C(QMRER wheteach B isvndapandsary hydcggeny alkdr sibstsutethelkgl, oy aryl - S-
wherein the r I S S -] L ngl udi tignally
substituted %&%”@r %ﬂ‘%tser%wg% v&%ﬁdﬁg‘gﬁag@)\%\eﬁsmﬁ!gﬁ?ﬁ@ ’%F?%antrﬂia%et er oaryl oxy"
refers to tHetgogulc rebodediaedherSa. wherein the heteroaryl group is as

defi ned above ingludi ng, opti onal upstituted _aryl groups as also defined
above. Ae o any BF e FRIL-RRbOsHA BhVE S 1o tEREI hgow _
subst i t uent sattatfeditd andtid BhS VAQEe cAborCAdh £6mmbR &S bk Giigdr oups do not contain
any substitution or 20 substitution patterns which are sterically

i mpracti d8 and/ orhedsrpx Huel eeder io thegovpedi bl e. I n addition, the compounds
of "thi's i nvent i Ry Gl diRodtkdxy® RO Tiefak 1o (h§TRD S.@k|S1 No 1 om the
substitution of these corrpoun&s. Unl'ess specifie oé her V\}'SE all ranges
referred to her eiTheiternl “sebstituted thipalkexy” refers to the group -S-substituted alkyl.
' The term "thiocaryloxy" refers to the group aryl-S- wherein the aryl group is
as defined above including 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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end- poi nt val ues. 25 The term "pharnmaceutically-acceptable salt" refers to
salts which retain biological effectiveness and are not biof d§P@aP¥4 or
ot herwi se undesirable. In many cases, the conpounds of this invention are
capabl e of form ng acid and/or base salts by virtue of the presence of
am-no and/ yl groups or groups simlar thereto.
Pharnaceut?&%ﬁ?&ﬁgﬁceptable base addition salts can be prgﬁgpgﬁmﬁﬁﬁn121 4
June 2004 WO 01/42213 PCTI US00133155 i norgani c and organi c bases. Salts
derived frominorgani c bases, include by way of exanple only, sodium
potassium |ithium amonium calciumand magnesium salts. Salts derived
from organi c bases include, but are not limted to, salts of prinary

secondary anghot@hiclafl ¥reafi BERs. SMGRIeAdFIY inoRinRaRsesdind] alhé( 1))&97?% spe: nes

trial kyl amines, substituted alkyl am nes, di(Substitute
tri(substit uEXAPRk WY’FO@!Wn@ﬁSEWéﬂWmmumma&lmnydl magiesiesy tri al kenyl

am nes, subgpi.t yLiad Lt.ut ny m nes,

tri (subst i tut eé al ker?f}b%ﬂﬂ?am %'g%%fgﬂloﬁ%g%g5%%&5@'“%35%(‘, (!'I)SSEI kyl) am nes,
ti(cycl oal kypjmanyi me@damﬁnétdrﬁwgnhmycshdedslawyl amiree sialdylauhas) t ut ed

cycl oal kyl¢ a trisuy s d,10. c cloal k cl oal kenyl am nes,
di (cycl oalk e{r;r]fp?’ M Rags?s @E%Ca&,?lg 1 8ok r‘?iﬁfs'j S"é’rtﬁdri’(@s"r5 %%/I t ut ed

cycl oal keny! trigsubittated dlksju lafiirich tﬂll&dylcay.ﬁh@ad:IKReNJI amiiel Qrialkbyl gmfRt | t ut ed

cycl oal kenyl am, neﬁal ){ am nes, arP/ am nes, triaryl am nes,

het er oaryl ~ atHbRate é?’b‘&ﬁ'ﬁ’(s%‘ﬁ‘ alienyh amiesdrisubgirutadalkemydt er ocycl i ¢
am nes, di hmemy&&dmyl ﬁﬁﬂrJ&?%’:(c}c%:ﬁ!Sﬁ)eJ'nQﬁ Clrl(Eyc?JB@ﬂ ﬁ]xed di - and
on

tri-am nes where at 15 least two of the substituent & anmine are
di fferent anﬁlbatﬁtéteéé}"-‘é@ﬂibdlamrmmduﬂnbstil'gpd)ewi@ﬂwsalstnlengisujfstiajltddyI substi t ut ed

al kyl, al kgen c subs ltu cl oal kyl,
cycl oal keﬁgl égdoa ?%'b%%éﬁc@%egg%rﬁcfl é/i&g fjﬁgw&aé?lgﬁsr’ yiye cﬁ‘ﬂ?@%bcycl i c,
and the i keanmbswbsnmlad@doakmyammas dishlﬁstlmtém@ctdm(:@yl ahliiece

substituents th the ami no nitrogen, forma heterocycl ic or

heteroaryl ot 'é?sgﬂ’é) ?‘BL‘“BPC%&M‘ apines- é’éml‘?fc?r{i‘&@amws’way of exanpl e

only, i SOpI’l@eﬁ)@tbﬁ'yll dmﬂnest ﬂlhé’f@lfoﬂl)ﬂ arfiifibd) @ihefr@drHmiAdY Rerolyclif hfeRr 0Py )
amne, tri (n L} am ne,_ et hanol am ne, 2-di net hy | am noet hanol ,

t r omet hani ne di (thrgp C alanpﬁi; ﬁplpféerocychc 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 gmup. 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
cxample, carboxylic acid amides, including carboxamides, lower alkyl

carboxamides, dialky! carboxamides, and the like.
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hi stidi ne, caffeine, procaine, hydrabam ne, choline, betaine,

et hyl enedi ami ne, gl ucosani ne, N-al kyl gl ucani nes, theobroni né Jup&EPPtts,

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 hpﬁ Fr gtice 5f this invention, for exanple, carboxylic acid

am des, incC %‘"ﬁ% car boxam des, |ower al kyl carboxam deLCTHRPRIFS

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, nitri.c acid, phosphoric

acid, and the |iMam&sbdcalifadcepmarsle hei®padmiGAAlemag bdrepited e/ acetic acid,
propionic acid., 5 glycolic acid, pyruvic acid, oxalic acid, malic acid,

mal oni ¢ aci dINOWARIE pRd ereais acids. iglteierivad fram inergetis acidcirelude artari ¢ aci d,
citric acid, haraRkic 28] KhdrdbrdR AL, b acidBRAE L, bk hogFRERARGSY! ToNi C
acid, et hanes}lt?l.f oni caac'llﬂ:dr p-t ol ue_ln'e- sul f?)crilclﬂ? acid, ’lﬂlsafﬁ’ogy %lg’aégl?i d, and
the |ike. Thtbelikg-ndalts geraveddiosuerizenit hydsdodeds asblieacid prapioric zad.ers to the
cation of nhar. | cal | vi- acceptabl e salt .. The term "protecting
group" or fb%‘%%&lgﬁgd’ggoupéacr“gfo é%llsc atcgfaﬁﬁc Eg';cr‘%lﬂrbalo "lz?:'g’s\l/'\ﬁé'ﬁcﬁgﬂ’nd to one or
nor e hydr oxymnaleichicid| funsnic acid Gartairaoidysftricgicial) panzoic abldecinemiipaciods (1 ncl udi ng

intermedi ates thereof) prevents. reactjons fromoccurring at . these groups
and whi ch pr@?’é@ﬁ? ﬁ‘ﬂd’d?‘%ﬂﬂ?e%’éﬁt‘?mﬁé‘c‘ e‘?‘r'i‘f\?&ﬂ’l%ii'cé‘ﬁ'ﬂv%‘mli“ﬁ'ﬁémf%%ﬁ‘i‘e'al 15 or
enzymati ¢ st@pgylicacideattdlikesh the hydroxyl, thiol, am no or carboxyl
group. The particular removable bl ocking group enployed is not critical
and preferred reHhsyeml ePhrarcsuiqallrpeseripblg cgfionugsfersietheratiemefaent i onal

substitu | | , acetyl, chloroacetyl, thiobenzyl,
ek Zgﬁ%fﬁ&c@t?ca}i?kéc}égmblg‘?ﬁlﬁy y y y

benzylicline, phenacy utyl - di phenylsilyl and any other group that can
be introduced chéffiedet prajertiog grauptieelocking gfoupttefane any graupdviialt er

select 1 vel LRUTER B 05k SRR B TS R ) ™ Loy o
t-hi ol bl ocki cegnpgundsincluditlginternttidids e Noprowsnts retivhs §6:A SpGuTiMeRz Y|
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_oxycarbonjlm )
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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groups, and the like. Preferred renovable am no bl ocki ng groups I ncl ude
conventional substituents such as t-butyoxycarbonyl (t-BOC),4June 2004
benzyl oxycar bonyl 25 (CBZ), fl uorenyl methoxy-carbonyl (FMOC),

al 1yl oxycarbonyl (ALOC), and the |ike which can be renoved by conventi onal
condi ti ons woopatisbl e with the nature of the product. Prgfgis@dscar boxyl
protecting groups include esters such as nethyl, ethyl, propyl, t-butyl-

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 descri ptlon I ncl udes
i nst ances where sHiedemy aptional” o' priinpgtyeeans thatithe sehsenuentiy desedlednher e | t

does not. 5 Jhg L% Angg&tsuesﬁﬂ?cm frap 81 ¥&Phot oléur, ana%fé lf&rt%?é?fipﬁor?m vent”

means a sol vent’ inert under the conditions eaction being -
descri bed i nlncbdc;mnmnconwh&rhw@wmhonqm;hms.tamrg_,Obes mehingfncexwhplkdt only,
benzene, tol ye acetonitrile, tetrahydrofuran, dinethylformani de,

chl orof orm #{efﬂ% ene chloride, diethyl ether, ethyl acetate, acetone,

met hyl et hyd ket orEhe e hﬁd?ﬂérgarﬁdmt",orpi’rﬁpal’ghhm stRentS meamRagddlent t - but anol ,
di oxane, pyrldlne and the like, Unless s fle%:rsoqthe contrary, the
sol vent 5 sebiiEhSRe prese e gordidnns of fsdepchen being Skserbeldh eoigIclieht & The

term"treat Wﬁ@ﬂei'mh@ﬁ&dcﬁngt By @8y oft SxERADIEEIMy, eénzanm&zm&%e@nmedl tionin a
manmal , particularly a human,” and i ncl udes: mgr eventi ng the pat hol ogi c

condi tion f riskehydeafinen.imethylformamjdscehiasiagm; E‘ch e gdorpsleedipthpbashat. t 0 t he
condi tion bu&{nﬂ%&{tﬁgt c¥She, ﬁﬁlsctqllﬁﬂ&%ee%em h@l Edighol ‘b%rb%{)' on and,

accordingly, P ear nen tutes prophyfactic "t frent for t he
di sease clihdisopropanol, i-btanel ditmiane, myritline, qndttlhmllllcegllhﬂesmsmbclfieamthie e. _
i.e.

o et ng 1 SuBRN R bl BB B BRI L one L
condi tions medi atE@ thyn tthatmpatheleRgb anE@dtintit @0 a pathologic condition in a
-mammal, particularly a human, 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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The term "pat hol ogi c condition which is nodul ated by treatnment wth a

| i gand" covers all disease states (i.e., pathologic conditioﬁswnﬁﬁpgﬁ are
generally acknowl edged in the art to be usefully treated with a ligand for
the n}juscarinic 25 receptors in general, and those di sease states which
have been be usefully treated by a conpound of the invention-
Such diseagﬁygﬁggés i ncl ude, by way of exanple only, the RGTEROMEUES 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 anount” refers to that anount of a conpound which is sufficient

to effect treat ”W'Icterﬁ‘?“tﬂﬁ%ﬂeﬁl?dﬂll?%éﬁyc l&nu"@fimleiuﬁft%sﬂufo?aa mamal in

need of such treatnment. The therapeutically effective anount wll vary
dependi ng upwmwpohed whish éciufficiat @ieflecidatmaent]ias defimet abavg, whamat ed, 5 t he

wei ght and -of ect. ' Of l.sea ndi tion, the
manner of a mnﬁl}’ls%{crgg ?gﬁh gl}?ﬁjmtrﬁgg ?ﬂssl%ﬂn\%ﬁ%%g '3@{%&? %g%lﬁﬁcél%b%ﬁeﬁgfeér m ned by
one of ordi namgunt &K Vdry dependirng gpon the shhject and distase reuetition beftgitidafdded by the

synbol " X_refers . to .a gr r_groups .th oval ent|ly attaches L, and
77 addi i GRa PR e PR sebisef OisaPiariy gl the S36Rs anagion: the Tagher o

mol ecul e.  The aligkrTatahion ke the HRE S/hRflcan RANBMSY deteBin@M By b GFF@Rag0! i d i nert
supports such_as beads, glass particles, fibers, and the like. But it is

under st ood t¥#tin th@t.conpounds of this invention can be attached to a solid

support if desi  ofhe i -1nff M Rriectiille ANREIITERl0 3R -ppiREr U can be

made for use in separation a puri1ficdtion processe ar
appl i cat i onghatrgvélemly-atrahgsl, anddnsAddisioradlypibe hiokenhirdie aithbractdst an acti ve

t d ' F | i ' wh h i
et i st D2 o EATele, 1 the i Rect ddes ol Ko Qet BEREBEREIRAA A D 1 o (1)
are prepar ecsupportsisnch dsybcads, fluRphitiela)|fibgfsparaholiles Bik itituidestsarpaund of

Forrmula (1) |n such way _that the nodifications i ay. be cleaved in vivo
to rel ease t‘h‘écm%‘ﬁ?s ?fd%‘ﬁ&l!ﬁ'&f‘.""fﬁ“ Pﬁﬂﬁ‘f’ﬁﬁ’s‘o?ﬁ@%ﬂgp‘t‘gﬁﬂﬁﬂﬁés Fgf Formul a

(1) wherein GaRpR! Q6K att@FiBR to Skid 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
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sul f hydryl group in conmpound (I) is bonded to any group that may be cl eaved
in vivo to regenerate the free hydroxyl, am no, or squhydr§P”éﬁ8@Rﬂ
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 hyy.a\H arbonyl) of 25 hydroxy functional groups..i unds of
Formul a (I ),@giﬁﬁgl?he like. While the broadest definition %?flg%al(&}sgﬂlggventi on

is set forth in the Summary of the Invention, certain conmpounds of Fornula
(1) 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 iipstratiohRhly; thdelis Ne@xcladgfRedfdefinddhalveadi GBérSvaRREwiHipSt | tuents A
preferred value for Ais enyl or pyridine A preferred value for R is

pheny i
hydr ogen net Afined gnses foythe radicale pgd silistifemts er red val ue for R is hydrogen. A.

preferred val ue fpgrpréﬂnéd&amx%,q&yslphe@{q)}g}rny,{e or imdazolyl. Another
preferred value for R is phenyl.  A'preferred value for Vis -CH or -NR4-

(wherein R4 is hydipefered valugger R' ishissoden medyLairkipyl. aryl, or heteroaryl).
10 A prefefred va i | kyl A preferred value for R5
i's hydroggl, al ky%"tﬂ&g%rﬁﬁfggepaﬁawel)@rlﬁg?&Cﬂé‘%grcgl kyl, or a coval ent bond
attaching (a) to AphdferkedrvalivadarRris pyrefiyy pyeidinyhlonanitlaroly® i s hydr ogen,

met hyl , phenyl optiopall ubstitut.ed wi th al kyl, al koxy, hal o, hydroxy,
carboxy, or am no%\"%gﬂfﬁerb%t"iaﬁ‘ﬁé?rr%z 1sphen¥l hstituted with afkyl, al koxy,
hal o, hydroxy, casbpefaredatludfdm0is -SHPbEMNL BoheYdh Reisfrqamg@n, alkyl, and R8

i ndependent of each other is hydrogen, alkyl, nitro, hydroxy, or am no. A
preferred vatupetitnisd alkyl, avhogheterqaryhavi ng from | to 10 carbon atons. A

preferredial e fox plerirpddhloy k&€ iDRYIERN bF 21 to 5 carbon atonms. 20 A
preferred value for Kis a bond or "a t hyl ene group.

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): -

26



A preferred value for K' is a bond- A preferred value for R is hydrogen.
preferred value for B is a heterocycloanino group which atta@Hé§e¥%Q4to 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 WD 01/42213 PC |1 US00/ 33155 (CH2)n C W, (CH)/ 2 614 %I) (CH2) (CH2)
-S- W >61 VOB (k) wherein: 5 n13 and nl4 are, indep@RBEEIWIIIHF 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; nl18, nE9 and n20 are, independently of each other, an integer of from
Oto 3 provided that n18+ nl14 + n20 is 2 or 3; n21 is an integer of froml
to 3; Wa and WC are, tindependently of each other:

(CHy) (CHy
AN hl
wa, (CHy) Sy
(CH,) s
R4 (CHy)
ny7
® &)
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

(O)ny, R
N 53 OF \14- 55
R //+ R

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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15 ( )n22 R54 R53 or R55 + where: 20 n22 is 0 or 1; R53 and RS4 are

i ndependently of each other, hydrogen, alkyl, al kenyl al kyfiypne 2004

cycl oal kyl al kyl , aral kyl, or heterocyclylal kyl or a coval ent bond attachi ng
(a) to a linker; R55 is alkyl, alkenyl or alkynyl; and 27 4 June 2004 WO
01/42213 PGld $#m@4)333155 Wb is -N(Qn23 or -N+-R56 where ngd is 1, and
RS6 is al kyl, al kenyl, alkynyl, or aralkyl, or a coval ent”'bon achi ng
(a) to a linker, provided that a carbon ot her than a bri dge 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 val ue f\BrlSBl\T(@)anrNﬂ-Rawherc n@jlp@lordhanéRsbls alkgk atkgoylpazepi ne
attaching ( ker th ref I ed value for Bis

pi peri di ne lé’tngl %r?rﬁﬁ( oy ?%Oqéﬁ 21 a“ac '"§a{ ﬁqp ¥t di ne attaches (a) to a .
| i nker. Anot her rlmxedqmrthétarcmdadn xmhxuharf mbn@elmacptapacm ilbondéd yd Bwherein the
nitrogen at the osition optionally attaches tao a linker. Another
nore preferred véaf'lﬁ’@‘efB‘fﬁfelﬁrcfjé’g]dﬁf%§c‘Fgéﬁ“ﬁé‘?l’f‘?f‘-"’ﬁ"z’ég} iy dpllsrdnageneral . 15
heptyl, or lfagdakd:cyclo[3.2.1 Joctyl attaching (a) to a linker, wheréin a
carbon other t than a bridge head car bon I's bound to B".

SRS

wherein a carbon atom other than a bridge head carbon is bound to B"; and

ot

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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A preferred value for D' is-(CH2)n4J- where n43 is an integer of froml
-10, preferably 2-8, nore preferably 2-4. Another preferred4/dMé09%br 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 or net hzyl, and R32 and R35 represent a coval ent bond attaching
(b) to a IYRH# 2 bre preferably K71, R33, and R34 net hyPCTUSHEP3KS2 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, Rte, R29, or R30 together with the adjacent
group fornms a net hyl enedi oxy or ethyl enedi oxy group. A preferred val ue for
n"is 1 5 Apreferred value for nl2 is 6. - A preferred value for Fis
-0-. Apreferred value for FF is a covalent bond, -OR43, -NR4A2R43 wherein

R42 is hydrogen ora plefeied vilfie folR* (a4 RR4dRAENdeNIETsdiyirodd opblid JR4E7,ar e
alkyl, and R43 is . a ﬁr(l?oval ent bond attaching (c) to a F?}ﬁ_ker. 10 A
up

preferred val d&»For oFR $ogether withghe adjpantgroup fprms gestiyjeredipxyesr e pref erred

value for F i ij\%r )- or -N(CH3)2- wherein the nitrogen atom
attaches (c) teglyz]aé}qé?lﬁ e QIEA preferred value for R36 is hydrogen. Preferably
R37 is ortho to the piefeHRB83lue fproyfs land i s hydrogen or al koxy. 15 Mre
preferably 7 is orthp to the -(CHR38)- group and is nethoxy. Preferably
is R38 is h;gjr ogen-AHF%frg(?échyfo *9'%%2 hydrogen. Preferably 12 is a group of
formula (d) wherei s pi¥fered salad foyF i010-substi t ut ed

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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al kyl; R47 is alkyl, substituted al kyl, or heterocycle; or R46 and R47
together with the 20 nitrogen atomto which they are attach8dupggehps

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®@eg[g9s a secondary am no nitrogen) of L2. },gré % 52004 WO
01/ 42213 5 rCT/US00133155 No. No. Al H3C,,/""~NA20OH CH3 CH 3 Fs) NI CH3
C N ASN% - N~/\ CH3A6~ 1 N N~ A7HO (), ASHO (R N--G-j6 H3¢c(Rh r HON CH
K3C

No. E, No. L,
Al Hac\/\N/W A2 OH ?HS
N
OH M
Al
HO\\\ o |24 0
{5) CH
N "\'/ 3
N  CHj
5 |AS A6
N _.///\N/\/\CHS

Qi

A7 HC A8

HO
(R)
HO = N
OH HG

A9 AlO

L 0) CH
N/\/ \CHa - Hsc 3
H U NG
HO
HsC” ©
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A90 ALOCH N CH3H3C N'1'{ (R) H3C HO 30 4 June 2004 WD 01/ 42213
PCT/ USOQ 33155 Al | H2NA12H3C N N HO HO H3C A13HO (RL =(sr N-CHIWoidd@3 N oH
OHci \ AL15A16fs1 O N N-CH3N NH2 AL17CH3 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
All HoN A12
H;C
N © ’ \/N\/\ /@
‘. O
N
R O
OH OH “
Al5
7 l Al6 © .0
Nao N/CHa N i
2
A17 CHy | ag
HO
5 L4
Al9 A20
S} OH i \
N QO
" C ]
O 0
A2l CH, A22 N
,O’O\/( |
HO N—CHs HiO
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31 4 June 2004 WO 01/42213 5 PCT/US00133155 HF F N A23F A24HO O C

A25NH A26p- N CH3 A27H3C'O " -

WO 01/42213

~N3 CH3A28N N

/ H3C A290 A30N fi

HEang-BeA

PCT/US00/33155

A23 y FF A24 HO .
N
[ %F
0 \
N N
A25 o A26
$~—NH N
N
N o
CHy
A27 o) CH A28
: HC” N <OI>\/ I/\N
O N\)
A29 A30 HsC
H c\/“\ ~CH
8 N N NH,
O
N
]
5 | A3l A32
N/ \N <"_> OH /_@
(A}
\ / \ / é."“N
A33 N A34
il NP
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N A31A320H - A33NA34= N N 32 4 June 2004 WD 01/42213 5 PCTI USOO 33155 0
H3C CH3 A350H A36~ (s)OCH3 G Nt \N A37/ N-CH3 A38 N\ -(R4dape PP H3C
A390 NH2A40N ON N )---CH3 N A41IN N OHA42CH3 | N

WO 01/42213 PCT/US80/33155

A3S oH A36 OHsG CH,

(S)
3 | en,
N/D N
A37 A38
/ \ .
N N"'CHa
n_/ I N

A39 0w _NH, A40 ~ @ HyC

L/N\)km)\cm

OH

N
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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~---~ [~i N N a~~H HsC - A470A48CI ICH3 N ,,,~N H N ¢up@gf0hsoN N
' NF N HNJF F O

WO 01/42213 . PCT/US00/33155
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A51N A52N N O 0 A530HA54N H A55N A56HO HOB N 34 , 4 June 2004 WD 01/ 42213
PCT/ USOQ 33155 A57NA5S8CH3 Nli, CH " OH A59N~ A60CH3 CH3 / NANUpPEEROAN 0 N-
A610A621 N 1

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

) N7 CH,
Shea%
AS59 ~ AG0 CH,
\ \/\/ e (
A \ N._CHs
O
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N N O A63:)4 A64N O-, CH3 0< NH2, A65~ A660CH N /--\ N--(i ~\ t N A67/\
A68/ " ---\IN --N A69NO- OHA7ON ° ~ (R N-CH3 35 4 June 2004 $WHoaz0dbi13

PCT/ USO0/ 33155 N OH A710:) A72N 1 O A73NA74N N ~

WO 01/42213 PCT/US00/33155
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'Sr ~N-CH3N A75N \ /A76N (RIN,CH3 | CH3 A77N O | A780l,~0 ~N~N\ |
A79y C A80! ~~! N~ NNCH3 ~r__ N A81HA82( ~ iCH3 : -0 MQ@%@Q@&:NO
'OF 5 36 4 June 2004 WD 01/42213 PCT/ USOQ 33155 p A85N+ N ~N A86Ho ol |

WO 01/42213 PCT/US00/33155
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H-f / NNO A87N A88] H3C~ \ OH N A89N A90 H(S) H _ (R OH m A91A92N N
CH3 N\ICH 3 A93H3C-Ni H3 A94N NI N o A95. N (jfli(/p, CH3A9BNuPegdq4, o

H3C 5 37

WO 01/42213 PCT/US00/33155
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4 June 2004 WO 01/42213 PCT/ US00/ 33155 A97!S1 O--CH3A98N O ' NHN o- --CH.,
H3CG-O 0 N A99H3C\ NA 100C ), O A101HO A102(N NI N N~ O H3C #Jm12d4N- -\, N
A 104C1 | H3CF N NN A105r Al1061 Fi3C ~/~/ OO

WO 01/42213 ‘ PCT/US00/33155
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Al 07A108 N {S N, CH30 O 5 38 4 June 2004 WD 01/42213 5 PCTI US00/ 33155
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PCT/ USOO 33 erei n the phenyl ringli |onaIIy substituted with 1, 2,
or 3 fluoro [groups. 0 $er preferred X Is a group of ¢ne of the
foll ow ng formnmul ag: erred group df co of fornmula (1) |are
conmpounds reinfR% is selected fromifor (tii); and wherein
K' is a bond or n%ya%lene 5 A preferreg poydds of fofnula (1)
are conpoun wheleinPR2 is fornul a (¥D; , methyl, {ethyl,
propyl, isopropyl #Zﬁ@ro, or trifluorjonethy is a bond ¢r
nmet hyl ene. prefgrr group of conpourlds of] fornula (1) are conpgunds
wherein R, .| .... is formula (iii); R4, R?,] and R8 are each hydr ¢gen,
met hyl , et hyt5—propyt—sopropyt—10—ftuooro,—or—tr+tuererethyls—and K' is
a bond or nethylene. A preferred group of conpounds are conpounds of
formula (1) wherein R46 is alkyl, substituted al kyl, cycloal kyl,
substltutep cycloal kyl, or heterocycle; R47 is alkyl, substituted al kyl,
aryl, acyl’, heterocycle or -COOR50 where R5 is alkyl; or
A more preferred value 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, -alkylene-phenylene-alkylenc- 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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75 4 June 2004 WD 01/42213 PCT/ USOQ 33155 R46 and R47 together with the
nitrogen atomto which they are attached form heterocycle. AJyet®red
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 form heterocycle which is substituted w 1t0 5
substi tue%%qagzgf)endent ly selected fromthe group consi é’FiIrW&“%tn?ﬂ koxy,
substituted al koxy, cycloal kyl, substituted cycloal kyl, cycl oal kenyl ,
substituted cycl oal kenyl, acyl, acylam no, acyloxy, am no, substituted
am no, am noacyl, am noacyl oxy, oxyam noacyl, azido, cyano, hal ogen,

hydr oxyl, keto, thioketo, carboxyl, 10 cagboxyl al kyl, thioaryl oxy,

t hi ohet er oaryl oxy, thi oheterocycl oox , thioal koxy, substituted

t hi oal koxy, aryl, aryloxy, heteroa et er oar yl oxy, heterocyclic,

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

-SO substituted al kyl, -SOaryl, - 3 roaryl, -SOQZ al kyl, -SQz
substituted al kyl, -S02-aryl -SO2- hetefoaryl, alkyl, substituted al kyl,
al kenyl , substituted al kenyl, al kynyl, and 15 substituted al kynyl. A nore

preferred gr C unds are co ounds of formula (1) wherein L2 is a
group of for‘ﬁﬁﬁp%t lbf)lﬁ\r%ﬁr‘gf’égﬁ‘FEA@"angBﬁﬁ‘?‘"?%ﬁé‘P hed ofnp fiHoforgEEouPst r ogen  at om
to which they ar ecuairtea@tt%ireﬁ%mt&t)@tsq%&lp%f\t!ﬁéshht%lf%%@tﬂo% d with1to

3 substituents independently selected fromthe group consisting of alkoxy,
substituted 20 al koxy, acyl ubstituted am no,

, acyl am nd, acyl oxy, am no,

am noacyl, am noacyl oxy, -~axyam noacyl, cyano, ghal ogen,jhydroxyl, -keto,
t hi oket o, carboxyl, boxyl al kyl , dr oxXyam no; kpxyam no, al kyl,
substituted al kyl, a ' substlt ey al kenyl ynyl , and substituted

al kynyl . A preferredSgretip of g X
wherein L2 , 25 is algroup of a (d) wherei 86 and R47 toget her

with the nitrogen ate@to which they are attached”form heterocycle which
is substituted with to 5 substituents independently selected fromthe

group consi sting-of substithted,al kyl, alkenyl, substituted al kenyl,

al kynyl, and substituted al !

are conpourés of fornula (1)

o

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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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 Ro¥JineR@dual Iy,
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 atomvvith a

pKa of pre{gahhyi;at | east about 5, nore preferably al %’H
nost preferably at |east about 7). A preferred group of corrpoun S are

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 ken{f*,and B'Spgether with Sickitigaen awimkipriyhich dAvars aaahed fred al kynyl ;. and

R47 is al kyl ctSl{J}QSEItUt ed al kyl, acyl, or -COOR50. A preferred group of

conmpounds are con)bounds of for rrul a (1) wherein 1.2 10 is a group of
formul a (d) wher eAmprdRétedigtoupldf gompdratis are csmb@mds uf edmidiy (B wherimpl hat

b t 4 alt th
or of or abl y.alt * FEULY! RRA v Aerac pindey s POE T bR ES o7 ot

pref er abl ys atvhicg sy apdiddthed fornfhdidredyelevatfichdit outtinitedomitip Pty gls are conpounds
of formula (1) wherein L2 is a group of formula (d) wherein R46 is al kyl
that is opti $alifusaty mdepepdantly s¢! c%&f?rﬁﬂferga?ﬁacowstwsﬁjsﬁﬁoﬁ (FEbitiguted

i ndependent | Y58 eal&H MRidA&s GERMRy! Gﬂ[b%lk%ﬁﬂdngxbgftu@h K?ew alkehypst i tut ed
. al koxy, cycloal Kyl”, substituted cycloal Kyl, cycloal keny substit ut ed

cycl oal kenyl acyé.@yyiammoyacammmlmyw@ugntedamm amamdawmoacymnoacyl oxy,

oxyam noacyl cyang haL t t ar boxyl al kyl ,
t hi oaryl oxy, O olllloa{:)éf oaér) yah?f‘“@ﬁ%ﬁﬁgr@%ﬁc@%? té}t(;l?(i&%(? %bofﬁ t hi oal koxy, 20

substi t ut Bd bi]b@@ddnqok,yhuo{xryl@kp,nmoyaémmylohyz.ttmbmm)@moyy, thipt] tiamsiaedyn o,
al koxyam no, | fferent and and

. rein R and Rb nmay be the s
are chosen fF‘B’rﬂ“"%‘d‘i’ m@ﬁ?ﬂ %W'k?fyﬁ’wwﬁéef‘?at’%tléeéerﬁ‘f%&?f‘y’ S‘?&‘Tcéf‘glckyl al kenyl ,
cycl oal kenyl petgdokyenaox @a@xydaﬂh@ran&xgzémﬁo/}uw e$erangll -g0QuBsRfegoNpOUNds ar e
conpounds of fornul a z wherein.|:Z-~---- is a %roup of forrmula (d)

wherein R46 piYia-Jepe @Pfémm’.cﬁoz élkblptsicbrfabwu% kYl (SR wPh | to 5
substi t uent sy iadeReaas blnkid R ahlE dikhR MubffRuBd Anyl, alkynyl, and

15 substituted altkynyl.

A more preferred group of compounds are compounds of formula @
wherein L, is a group of formula (d) wherein R* and R” togethef 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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consi sting of al koxy, substituted al koxy, cycloal kyl, substituted
cycl oal kyl, cycloal kenyl, substituted cycl oal kenyl, acyl, atyunegded,

acyl oxy, am no, substituted am no, am noacyl, an1noacy|oxy, oxyam noacyl ,
azi do, cyano, hal ogen, hydroxyl, 30 keto, thloketo car boxyl ,

car boxyl al k t hi oaryl oxy, thloheteroaryloxy, 77 4 June 2004 WO 01/ 42213
PCT/U500/3%%%%4%%?oheterocyclooxy t hiol, thioal koxy, suBSTUSUYBES

t hi oal koxy, aryl, aryloxy, heteroaryl, heteroaryloxy, het er ocycl i c,

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

-SO substituted al kyl, -SOaryl, -SO heteroaryl, - S02al kyl,

- S02- subst i tRA efleplolsdth ) ltiyd @5}25 pgb ORiE tuted 5
al kyl, al kenyl , guggtl?ﬁ?e%am?éeﬁco ° gﬁ ﬁl.%mgﬁ%§¥%%ute &%hkynyl A

preferred griup voth aglassaresably o '%hﬁmlh smm& pfebarahly al I¢ds) abwhe6eirn L2 is a

group of form, a.tHibive _is 3-piperidinyl, 4-piperidinyl, or 3-
pyrrolidinyl, wﬁm R‘Zl\% %"’?%anm |y substituted with 1 to 3 substituents

- ndependent I y %P@W@@gmnpnﬁtdt@ogndmpe cmnrmiusdsi drfgomiuladlkm(cyemigbst ituted
o oL AL ey T R S form S AN ER iy S A8 ofl BT TSR At

cycloalkenyl acyl'oX

am noacyl , aaﬁnmwemwdep@myramsalaaed/l’romayéigh@up bﬁisﬁg@glof J)y)dr oxyI " Ket o0,
t hi ohet er oary

t hi oket o, car th| I (0)¢

t hi ohet er ocﬂfF ?f?a'{é% enyl &enﬂuﬂmﬂ @f“éﬂlbstlwcéa‘*ﬂhwﬂyand

het erocycl i ®* Realigt, @@gq{uggam 1Q¥gr&x¢@ml{m al koxyam no, alkyl, 15
substituted al kyl, al kenyl, substltuted al kenyl , al kynyl, and substltuted

al kynyl . A prefeﬁ@ﬂfcg%&ﬁuﬁ)ﬁf@ﬁwsmﬂmsewoemﬁpmﬁmlaﬂ) Vioreimila (1)
Wher 1 1 R85 i SRR ARSIt Rl S0 AAOTRS 0oL 6D, Py are

attached form | peri pyrrolirdine rin optlonally
subst i t ut ed opimphiset atbasi@nitregamsatorh (l@gltwmmgdep@ndehh hszerlefeﬁbI)f som t he group

consi sting subs t 0, al kox cycl oal substituted

cycl oal kyl , q%aﬁ%bgg B0 preéeﬁ%g'tq??e&fz‘(é"ao'é‘%f’%@f’%é’ﬁﬁ’ably Ablsrst bW Phni no,

acyl oxy, am no, &L{hsfetrédlglﬁﬁb Gfmoﬁ@om&ﬁiammﬂoumﬁrﬂfﬁ&ﬁﬁﬂ @WhereifXyam noacyl ,
cyano, halo oxyl , keto, thjoketo, carboxylalkyl, thioafyloxy,

d
t hi ohet er oagil? 6’)?9g {fﬁﬁﬁﬂéf@r“{?&?& Roisalksl ghapis optippadlal koxy, substitut ed
thioal koxy, stetaiQcyl frém 116 SERGHEHS Mkpedd¥sliy X kaith ROm AL kQyyam no, al kyl,

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, thioheterocyclooxy, 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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25 substituted al kyl, al kenyl, substituted al kenyl, aIkynyI and
substituted al kynyl. A preferred group of conpounds are conp@de%2Qﬁ4
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.
1-aza- 12- cnpgarb213l- aza-1 5-crown-5, or 1l-aza-18-crown- 6)pcﬁgﬂﬁﬂggge 2004
WO 01/ 42213 PCT/ US00/ 33155 A preferred group of compounds of fornula (1)
are conpounds wherein: A is an aryl or a heteroaryl ring; B" is -NRa-
wherein Ra is hydrogen, al kyl, or substituted alkyl; R is hydrogen or

alkyl; R2 is selected fro Sisti for 1), (ii), (iii),
or "Het": Wh@?@f‘?‘ry‘: O0XY; m“? iy ﬁﬂ‘gﬁ Re) afm%i@ﬁ'&r@“’b%ﬁaf aﬁyo’gk an integer of
froml to 4 hdloh§1, Bbterdaf R HetdbeytliQ Retbrot feisoxyVhydsoxyiine, - 0-, - S(O) n3-

(where n3 is anoﬁte grrdag’f rocrtn Ocyt(]) t)r, g:r -XI{IR4)} X\Xmgg?e. n R4 i s hydrogen,

al kyl , subst?‘f‘ﬁ’tyéﬂ“'w, Rifto, -S4-gtkyl, HO-sibsétpisd allyl, -SO-apd ¢ -8Orketeroruh er oaryl ring .
whi ch opt i onglyikat Isas NeBstulles z&lk)\gﬁg;@eta%las(b'%fﬁBarle%k&lstE% pgen, alkyl,

anmi no, substituted amno, - rogen, or 10 acyl),
or a coval%enalkyorkeral. tsa’asmwgi atllkmayll ﬁlgvmdt and S@Stltuﬁdealk)m% is hydr ogen, al kyl,

am no, substitute 1.0 aryl,

ar al kyl , heteroa‘ggf%rfe%%ouagqgér\? R%gﬁ%p'%/ omm AQ‘WS’Q‘F‘. to a
li nker; R6, Ra gr@.rpcbfﬂ&nanaacd) whdehenfdsmt-ﬂuyemﬁnye,at:hpaﬁdieﬁ orflydr ogen, hal o,
hydroxy, al kox ca al kox nyl . al kyl optionally
substituted W%ﬂu‘ ‘ﬁ'fmrs otpH?r@gyi SEB‘B‘?tW%hg ‘é’é‘l“@‘é‘l‘%d from hal o,
hydr oxy, Carﬁﬂéﬁénd&hl@@éﬁ@@d R6m e gg&.'!ﬂ%ﬁ'nh?dl ; of aﬁ&o& saus!ti‘uﬁéw&rko@ﬂ no,

substi t ut ed ani no, a coval ent bond attaching a?and toa linker; K

is a bond (brcxgwaaqykyplgsﬁ@tegir%l‘galkﬂ"cyrc@aacemdn@bsutg(a@):yclo lsap) pyl, (where n4 is
an 1t eGer ofey oM Qofi2hmi « AR ALH MR A OUBL ARAGRALLY SubSt T tut od

wth a hydroxy group; IS a eterocyc oamno gro ch optionally
att aches theOXﬁ_l@mqagsdmjranQ) halogf'rnnk)eiroxyp,rl@m dmjccmaautarmuyllakabt one of the R5,

R6, R7, . Het | oam no p,attaches, t he |gand to a
nker . A prBEPie it SmadioR, PRSP LR eSS oRe o (10
46 thioajkoxy, 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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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/ 33155% fge 20Q%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 conmpound of Fornmula (la) another

preferred f compounds is that wherein A is phenyl or ridine;, R2
i s phenyl ;g‘gi(g‘glpﬁi%énd K' are bond. 5 For a conpound of For"rﬁiﬂ"!a?ﬁi%"1‘%1?5 anot her

preferred group of conpounds is that wherein B has any of the preferred
val ues identified herein. The invention also provides a conpound of formula
(rv): Al K-NYB" O (I1V) wherein L2 is an organic group conprising at | east
one (e.g. 1, 2, 3Apeferde) ghivpwhcompousdodficiaina (Dire tompdmty whdrEne A
Typically, the amne of L2 should be basic, having a 10 pH of at | east
Tt 5. and B BN BasE S OURE. SRS GBI | onst - about

7. The nat urg@bfukfaik@s RUR hydrobdh d?QlkyE R2 i RbieRTRV Sgdup E&sgﬁnggynd_ has
suitable properties (e.g. solubility, stability, and toxicity) "for its

i nt ended useformaulg ().48), (it).¢f (Hetor as a pharmacol ogi cal tool). Typically the
9052 L 4 L™= SRS o R RIL Y 200, ABLELE R, 2 ouobout
bond donor s ipege.of Gom Ik ERY, is 3T, -O-(SeO)dyHRAereilds ireieér dfgigt 0 by dr ogen
hown i n T orhma R PingsPakedrioh s st €utHr a0 RehesratpdL2 by about
15 angst r omb¢ep ;@b RbltrodH1 ARDTHIERIRich BBSRAIRSE aRORRAGATd PRACLR? is
hydrogen, alkyl, amino, substituted amino, -OR* (where R® is hydrogen, alkyl, or
10 acyl), or a covalent bond attaching the ligand .to a linker; R® is hydrogen, alkyl,
amino, substituted amino, -OR® (where R" is hydrogen or alkyl), aryl, aralkyl,
heteroaralkyl, or a covalent bond attaching the ligand to a linker; RG,.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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accept abl e bond I engths and angles). Mire preferably, the nitrogen of Bis
20 separated froman amine of the group L2 by about 25 angst4 dunse 2@4about
50 angstrons. Preferred conpounds of formula (1V) also have a | og D between
about -3 and about 5. Using the above paraneters, one skilled in the art
can readil ywo sighezmM ne conpounds of fornula (TV) possessiggdidigfesi red
properties for an intended use. 25 80 4 June 2004 WD 01/42213

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 available ?‘?’cﬁ’rﬁoﬂ‘(ﬁﬂ‘l‘fglr(gb:ﬁpnéﬁ i ?%’FE“@ESW“& f 9qrapougds isHaki cal Co.
(M | waukee, %@:@misrphegt&&fyramh@mﬂ@u{aa&%an&aliforni a, USA),

Enka- Chem e, or Sigma ( ouis, Mssouri, USA) or are prepared by nethods
known to those skierag@mppundf Farmpulp gp) angtherpisfered enpup of ewnpdupdsis i n

references s - i e Fr v i, Synthesis,

Vol unes 1- 15&5‘(&%‘1}%&\:}\?} §?ﬁﬁ“f§%ﬁ§§%§ ﬁgﬁ.@g%ﬂggﬁg KChqé%l sdfy of Carbon
Conpounds,5 Vol unekork-c@mpoehd dblipphwatial aothe( pliefeared grouSof ememuRddisi sher s,
1989), Organj.¢ actipns, Volunmes. 1-40 (John. W | ey. and Sons, 1991),

Mar ch' s Adva!rﬁ'gteRE 1B aTR 2N e’s?ﬁf?%ﬁ%ﬁ S'S?A?’Iﬁg?/hea%'&' Sons, 4th Edition),
and Larock's ConpTieheansitivealy pavides d cansduad Bbfonaala (WCH Publ i shers Inc.,
1989). 15 The starting materials and the internedi ates of the reaction may
be isolated and purified i esirg# using conventional techniques,

i ncluding but not limted t{oA ilthati R, /G illatjon, crystallization,
chromat ography, and the lik K h rid NTe4k be2char act eri zed usi ng
conventional neans, includinb. physicgl. conStants and spectral data. 20

Furthernore, it twill be @ppreci ated that where typical or preferred
process conditions (i.e., reaction tenperatures, T(N}ES nol e rati os of
reactants, solvents, :

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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pressures,

etc.) are given, other process condltlons can al so be used

unl ess ot herwi se st at ed- Opti mum reaction conditions may vatyund 2004 he

parti cul ar

det er m ned
pr ocedur es.
convent i oMAD OpHERCt i Ng groups may be necessary to preveRCTHSIKRISS

functi onal

suitabl e protecting group for a particular functional
sui tabl e conditions for protection and 30 deprotection are wel |
the art. For exanple, RRI 6T 1 4 June 2004 WO

reactants or solvent used, but such conditions can be

by one skilled in===-= 25 the art by routine optimzation

Additionally, as will be apparent to those skilled in the art,

groups from undergoing undesired reactions. The choice of a

group as wel |

as

known in

01/ 42213 PCT/USOO/33155 an t e|r Intro t|on and renoval, are described
in T. W G eene &vhp@undylof this mventlﬁn@arebemn@: rthepsthpds depgtadiio ti8y nt hesi s,

Second Edition

1991, and references cited therein.

These

schenes are'ﬁ%}gPﬁﬂF¥Fﬁ%fPQ %b of some nethods by which the 5 conpounds of

this i nvent | on camcbanﬁlgﬁﬁdmﬁlsmd reagenils vt iivp@paaiagitiescedmmnadd <t hese
wi || sted to ne skilled in the art having
t c?‘ i a@?@%ﬁdﬂg ﬁ?@meﬁﬁéﬁ%@?‘? S?icﬁs WFGP "Formula (1) 10

schenes c
referred
I n general,

10

i5

20

25

30

(mfmuMW:ﬁﬁonfﬁrlﬂ@%ﬁBﬁ&%nﬂ&'@nEﬁxRﬁﬁﬁ&h@UQﬁ)' | lustrated and
described in Schenes A. Schene A 15 FGl + F& X -F&RPG LI X ---F&RPG 1

2 [i nt er mediBpkdChrmie o Ségma (Bt. konislissoyrp US@]) of pre grepgred 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
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).
_ 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.

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=~:

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

deprotection are well known in the art. For example, numerous protecting groups,
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(1) 3420t A conmpound of Fornmula (1) is prepared by covalently attaching
one equivalent of a conpound of forrmula | with a conpound of Jfng 2004 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&PG | tected :.. 25 functional group, to giy | ntermedi ate
of formul a 10?549{1 protection of the functional group on P?H&'%P‘Vﬁlh?r,

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

t he nat ur e oindttindr ihuodictiomaid gmovg sarodescdtrg dulid® . Gré2pe SndGdMAWaded, ch in turn

30 depend on_the type of .| jnkage, desi.red. pl es..of .1 he, functional groups
and the 82 4F rﬂfﬁ@"égﬁ’ﬂ’\?\ﬁ ?Fﬁ%%f%‘%ﬁ&s%ﬁg%%g%% o orgbf?(?i]t i ons t hat
can be used 4ng rereratlicredtheRaci fic |inkage is described below Table |
Represent ati ve Conpl enentary Bi ndi _n&l Chem stries gi rst Reactive G oup
carboxyl  sul f onyFhespychemes fre feprely Hugfapive obspmeamet s b whishdbe)xy|  Second
Reactive G Olibhpobftfdf A nentRcdbe synthesized, and various modifications to these

schemes can be made and will be suggested to one skilled in the art having referred

to this disclosure.

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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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 car box4PureszdH 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
suitable, well-known activating agents such as dicycl ohexyl carbodii m de,
resul ts | nwbanmetidon of an ami de bond coval ently |inki ng pichasshi/gassd to the

| i nker; reaction between an am ne group of either the linker or the |igand
and a sulfonyl halide of 20 the ligand or the linkeR, in the presence of a
base such as triethyl am ne, pyridi ne, and the like results in formation of
a sul fonam I I %ﬁg}g and
reaction be?‘%ae(gﬁﬂgﬁ&g osﬁ%fw%r} %‘?10 °g‘%}§‘ﬁats trﬂ&géi??gichpl hker or the

i gand and awelawkyl or aryl hali de of the ligand or the linker in the
presence of a base such as triethylamne, pyridine, and the like, results
in formation 25 of an ether bond covalently linking the ligand to the

| i nker. Suitabl e dihydroxyl and di halTabgtiarti ng materials useful for

i ncorporating a groupX |nto a co ound of_.the |nvent|on are shown in the

fol  owi ngtable. PrefkS pative Comp : a ligand bearing a
| eavi ng grOlmrst[Remmt#&man et b@dbn@ﬁ@ﬂ:uvé’\@fcluﬁ img conpound is
preferably reacted wth an amne o igand t0 Torma subatituted
am ne. 83 4 June 20®2yMD 01/ 422@1@111}%1 x X2 CH3 X3 5amide
suifonyl halide amine sulfonamide
hydroxyl alkyl/aryl halide : ether
10 hydroxyl isocyanate urethane
amine epoxide -hydroxyamine
amine alkyl/aryl halide alkylamine
hydroxyl carbdxyl ester
15 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
20 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 linker in the
presence of a base such as triethylamine, pyridine, and the like, resuilts in formation
25 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

30 ligand to form a subatituted amine.
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X5 X7 OH X4 X6 X8 0 X9 C 'XII | Br --~~Br G X10 X12 PCT/US00/ 33155 X Cl Br
Br OH Cl-,~ OTO\~CL Cl1 | CH2 84 4 June 2004 WO 01/ 42213 PCH UsSeRE#155

No. Xo_X

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 oSN |
o [x8 Cl/\/o\n/o\/\cn

X9
‘ Cl X10 I\/\/\/I

Cl

X
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X13Br Br 14d OH - N X15Br Br16Br Br / 1 J 0 X1718 Br Br/ X19sr Br20 O-Br
Br OH3C O (b X21Br22CIH C I \I~ C 1 \ ~N 1 CH3 Br 5 85 4 Juhdureod\D
01/ 42213 5 PCTI USOQ 33155 | No. Xx0.X X23HO OH 24F F BrF BrBr

WO 01/42213 PCT/US00/33155
No. X . [No. X
X13 | B A~~~ B X4 Qa

X15 | Br C Br [X16 Br Br

O
X17 X18 I :
BF\O \/\/
Br‘\c‘
X19 | B oo, [X20 .
0 o
! M
/—0 O—\
HC Gh
5 |x21 Br 22 CIH
Cl\/\N/\/Cl
\
© CH;

[w»ITTILITIN
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Br
Br |
Br

X25B r 26 Bi X27B r 28Br H3C\/ OOAS H3C ~ B Br Hr 30 X29Br( Br 30tt Cl
Cl X31Br Br32B rte’ ,..Br t X33H3C-0 Br340 H3CI O H2N Bf J@neBR00B536B r
Cl Cl1 86 4 June 2004 WD 01/42213 X37 X 38

WO 01/42213 PCT/US06/33155
No. X No. X
X23 Ho:>§OH X24 F
F
Br
F
Br Br
Br
X25 Br\/\/\/\ X26 I\/\/\/\/\
Br - 1
X27 Br X28 o Br
H3C >
HB(B:XO\(I\/\BI O\I;S(IB
r
CH; o
X29 B,/Y\Br %30 Cl
Br I :
Cl
5 |X31 |B Br {X32 B
NP Br\/\o/\/ ¥
t
0>§ HZN,lk(\Br
Br -
Br
X35 X36 | Bro s~ Br
Cl Cl
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PCTI USOQ 33155 x CH3 X39 X41 Ho X43 HO 42 NHQ OH O 87 4 June 2004 WO
01142213 5 PC 1US00133155 No_Xo. X X45f/OH45H O O H  OH N X44Hens@f0480 0
ff- o H3CO 0 CH3 OH OH X49050CH

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

_ N/\/OH

OH
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CH3 OH~--

OH Ho" O CHH3C CH3 X51520H N O H OH X5354HO ' ~~S-"' ~~(CH 88 4

June

2004 WD 01/ 42213 PCT/ US00/ 33155 No. X . 0. X X55H O C H 2(C F2)%8dune 2004456CH3

H3C OH HO ~ CH3 CH3 X57CH O OH 580 H H3C O CH3OH CH3 CH3 X59Ho O'60
X610H620 O HOOH HO O er ~O X63i
WO 01/42213 PCT/US00/33155
No. X No. X
X45 OH X46 |go -~ ~~—"~~—"0H
N/\/
\/\
OH
X47 Ho/\ol:\/\/\/\/\/\/\(:"’ X48 O 0 )
H,c” 0 0" > CH;,
OH "OH
xX49 O X 50 OH
CHj
HO e H,C o
~" 0 3 3 CHs
X51 O X52
~ OH I/\ OH
N
~——T OH
97
OH
5 |X53 | s~ ot g O on [X54 Ho/\/\ S/\/\OH
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64HO~~OH HO~~S~~0H X65HO"~0O~~0 O ~~0 OH660 ~ ~ ~~~OH HO~~O 5 89 4 June 2004
WD 01/ 42213 PCTI USOQ 33155 No. Xo. X X67Hp O H68H OO H X69HOCH2 dane LA -» OH70N
HO OH X71"--720H Ho 1, \ fHO f | X73HO OH740H H3C OH X75760H OH OHHO
X7778HO \ 012 OH 5 90 4 June 2004 WD 01/42213 PCT/ US00/ 33155 No. Xo. X

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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X790- 8O0 HOA HOHO- NHS HOJ X810H 820H OH HOO H3C CH3 %8384 f HO HO
X85Ho OH86OH O H H3C CH 3 X87( OH88/ NN O H.-. | ~OHOH 914 4umng42004 WO
01/ 42213 5 PCTI US00/ 33155

WO 01/42213 PCT/US00/33155
No. X &\Io. X
OH
ST P e 2 T Yl L BT /\©/\OH
X69 {HOCH(CH,)4,CH,;0H [X70 N
HO =~ I OH
. -

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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No. Xi X 1'i X89H0o90_ HO/ / OH "-"H3 CH3 OH X91HO OH92CH3 CH / H3C HO CH3
X93HO OH94(CH3 N H O O H X95H0" ~0~~0~/ ~OHI6HO~~S~- S/ ~~OH xﬁ@%m% \/~ 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,
hydroxyl, thiol or carboxyl group and the |like, 10 which allows the
conmpound t WO 4HAdi |y coupled to the |inker. Conpounds F&UYSEYSR54 June
2004 WO 01/ 42213 PCT/U800133155 such functionality are either known in the
art or can be prepared by routine nodification of known conpounds using
conventional reagents and procedures

No. X [No. X
X79 X80 P — OH
HO

HO\) I: j\
CH,
X381 OH X 82
HO

X85 | o on Ix86

5 |x87 (\OH X883
d ]

L\V/OH OH
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A compound of fornula (a) wherein A is phenyl,

pyrldyl

and the |like can

be prepared as described in EP 747 355 and as descri bed by Naidne 2004 et

al ., Chern.

5 Pharm Bull .,

1998, 46(8), 1

(1) 10 A compound of formula (1) wherein L,

bonded

286. Schene B L,-H+ R
conprises a nitrogen t

t o wo ogapsbe prepared by aIkyIatlng a correspondi Jelpgal
formula L,-H wherein -His bound to the nitrogen, Penb 5

- X-
hat
d

L.2 --
is
of

wth a correspondlng
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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
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al kyl ation conditions. Reagents and conditions suitable for carrying out
the reductive alkylation of an amine are known in the art (4d¥ne3Qifpl e,
see Advanced O ganic Chenistry, Reaction Mechanisnms and-Structure, 4 ed.,
1992, Jerry March, John Wley & Sons, New York). 10 Accordingly, the

i nvention J a nethod for preparing a conmpound of fornula (1)

wher ei n L,‘R/(E:%\rlr)ﬁ%ﬁes a nitrogen that is bonded to X corrp?tciréllsﬂ‘{fmé*l kyl ati ng
a correspondi ng conpound of formula Lk-H with a conpound of formula
L2-V-CHO (wherein -V-CH2- has any of the values for -X- described herein).
t 15 Scheme CL,-X-Ra + HL2 -. (1) A conpound of formula (1) wherein L2
conpri ses a SH¢h fupgfinnalitiare ditetdaesradn the@rttop cq becprepased by roptimeed by al kyl ati ng
a correspondj gk f Lo 2= erein -H.is bound to the

ni t r ogen, w%%é&ggzr)&e@égﬁcﬁo Iﬁ‘g{’%ﬁgé‘hﬁé"@?\‘wﬂ?“? E(—egée"ts'vﬂ?érpéqcﬁgl Sand L, have
any of the val ue# deffonatloffermula(mdickin Ads gheayll pwafilyl ahé dicilikg cargr oup.

Sui tabl e | eavin roups an condi.t,i for the a atiqQn of an amne are
known in thg)egfﬁ%a'%flgf Qﬁﬁ'gl?f‘ﬁll' ,%gjgzg%mélascﬁbﬁéw@a@gﬁﬁﬁ'rﬁh"”Reacti on 25
Mechani sns #rdrt B K, 11998 468)eh86. 1992, Jerry March, John Wley & Sons, New
94 4 June 2004 WD 01/42213 PCT/ US00/ 33155 York. For exanple, Ra can be halo
(e.g. chloro, bronp, or iodo), nethgthemedbnyl, 4- tolylsul fonyl, nesyl, or
trifluoronethylsul fonyl. Accordingly, the invention provides a nethod for
preparing a conpound of formula (1) wherein L2 conprises a nitrogen that
is bonded to X, conprising 5 al HytktRp¥-Ia ed®r espondi ng conpound of fornula
L2-Hwth a compound of L,-X-R, wherein X and L, have any of the val ues
defined herein and R is a suitable | eaving group. The conpound of fornula

L2-H canl@l so be Aadokpoaiidsl fbimils dpivi@sin IicbipaAsts aaletgby 4ot Ribohdydnul a
L, -V-CHO (whegein -V-CHZ i séﬁ{qgji,val ent to -X-), under 10 reductive
al kyl ati on &dfiasanbgpLepaged by aflyylating g cogrspondingrompeprdisf fempga Lok ryi ng out

wherein -H is bound to the nitrogen, with a corresponding compound of R -X-1,,
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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t he reductive al kylation of an am ne are known in the art (for exanple, see
Advanced Organic Chemi stry, Reaction Mechanisms and Structurédune 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 alk Wl
correspond?‘;\dg;élté%?rr‘%ound of formula L2-H with a conpound ofyéflgéwgél%s L, - 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- 20 Ra, R.-X-L2, L,-V-CH(, and L2-V-CHO Suitable protecting
groups as well as [di t Qons their incoffponjati®m,gnd renoval are known
inthe art (for exaf :. Ggene, T.W; 2N Protecting G oups
In Organic Synthesig" $tcond i thhon,©1991, NewyYork, \JoHmHN | ey & sons,
Inc.)_ Thus, a cond of formula (1) cangakgo be prepared by
deprotecting a corxesgpondi ng conmpound of fo a (IT:: 25 bearing one or
nore protecting groups. Accordingly, the invéntion provides a nethod for
preparing a conpound of formula (lI) conprising deprotecting a )
correspondi ng conpound of formula (1) that bears one or nore protecting
groups. The invention al so provides an intermnmediate conpound of formula
(1) that bears one or nore protecting groups. 30 95 4 June 2004 WD 01/42213
PCT/ USOQ/ 33155 Cokitsiingangea alsc Bipmidnestanioyng olifeadvuleR. Lobnwhereipn X, agdin

conveni ently i i i i hods (e.g. solid
phase and solf’uqﬁvg %%Bﬁtggéejv%%éﬁb%?%%? g]rglrég'f]ﬁ]tdgfﬁ?#%@%égfeﬁ%%%@ Phat are known
in the art. Percomganpd ef foamipbyHdan ako boulkylaed by (rkdtmeatwitearpaiidghaded usi ng

Aol | oat | on S IBTHR 3 CRB BB RV aes Aot loe fo ) nE P heand

Admi ni strat i Ryldfbnldohlitibls. Reagents and conditions suitable for carrying out the

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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The conpounds of this invention are nuscarinic receptor antagonists or
agoni sts. A preferred sub-groug of conpounds of the inventi ofhJape2@pt
muscarini ¢ receptor antagonists. Accordingly, the conpounds and
pharmaceutical conpositions of this invention are useful in the treatnent
and prevenwoodh% 15 di seases nedi ated by these receptors such as chronic
obstructive puf*itlary disease, asthma, irritable bowel SFAGSBHBISYrinary
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, adtk! Fer dxiatple, Resihibagalo {ag chldird,ibkomefor idie), aamyturesy1of- f or mul a

(1) to inhibit a _rmuscarinic receptor .g, the M or M subtype) nay be
denonst r at ed°'éf§P'rf@"Yir sy B'EVHB‘?TOF“ﬁ&W&?Q_S‘?’bssays and in vivo assays known
in the field, or ABayrdafyd@RGEhicH REvilE I18eBd fF PRYaring XonPREsd bHed 1N
bi ol ogi cal exai hples 1-6 bel ow. Pharmaceuti cal Fornul ati ons When enpl oyed

as phar macedpiads ) wherginde spHpIigs 2 8iroge] hay ip benred ¢nX sgamprigingal | y

adm ni st eseyylnd§ hBEFoRlinPAHPTELH DA EOTRORI 4 EMiBund BAESXFP compounds
can be adm ni g{]aergd cby Sgbva{ﬁ)et ﬁgﬁ rout esal cl u‘m ng rgp,mre%c)t(g‘g, '

t ransder mal ,Whenbo it anddg bave anp of he esloessiefingd heacin sediR ais a suitdbtedeadngul ar, and
96 4 June 2094uV\O 01/ 42213 PCT/ US00/ 33155 i ntranasal. These conpounds are
effective af Dot h | nj ectabl e and oral conpositions. Such compositions are

prepared in a narmhecompbindlon amulall, Fhen afbde abcLitd Batead@idnt ®RHagONPri se at
| east one ac‘cl)%e conpound, This invention_also includes_pharnaceuti cal

conposi t i on@IFRYPIdormudd L VAHO Evhepen 2V CGRepisicapivalsitdpcX ) oideor nore of the
corrpoundaodewchb@gkitn@ﬁ&li JOn&BSRC imgahs\f%a BomBdsH¥RGRIM foRtdYiRGiuepPt abl e

carrirers. In making the conpositions of this invention, the  active
i ngr edi ent ithe ©gduive pkiylatieqiof gntamiegrare keavi ianke ati{fpiaxeplsysean  exci pi ent or

encl osed W tyan i ThphiC BhhiSTy, Waliln SRR b bl Wb Rl 8] foshapsul e
sachet, paper or ot Brcont ar mar . en t Re excl pient sérves ds’a diluent,
it can be a Jerry March, John Wiley & Sons, New York).
Accordingly, the invention provides a method for preparing a compound of
15  formula (I) wherein L, comprises a nitrogen that is bonded to X, comprising
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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10 solid, sem-solid, or liquid nmaterial, which acts as a vehicle, carrier
or mediumfor the active ingredient. Thus, the conpositions4dsne 804 n the
formof tablets, pills, powders, |ozenges, sachets, cachets, elixirs,
suspensi ons, enul sions, solutions, syrups, aerosols (as a solid or in a
i quid mediyg) shtments containing, for exanple, up to, g’ i ght of
the active con%%gkd soft and hard gelatin 15 capsul es, sd%% %B¥o¢?
sterile injectable solutions, and sterile packaged powders- In preparlng a
formul ation, it may be necessary to mll the. active conpound to provide
the appropriate particle size prior to conbining wth the other

ingredients. If the active corrpﬁmnh_m_&!Lﬂm_tmﬂ.Mally insoluble, it

ordinarily is ”‘léom lmﬁ %ﬁg Haﬁge S|z9 of g b % 200 mesh. If the
active compound i s SuBEfRAYPAM ﬁ“hﬁ?‘?“@gy %ng'? BWartible size is
normal |y adj usthisdatbyal @ydtlhdsngndtlﬁ)dp(@glsdled phass aHisdolutibh phdsy coifibin@iofil

distribution in the fornulatiaqn . about 40 sh. Sone exanples of
sui t abl e excf’ﬁﬂ?ﬁ'ﬁ Zethods) hat aT"‘d‘(E‘PBQé'g thgay; K B’é@‘a“@nr} FQRROUNdSOf fRTRY

manni tol , st gj &daR, praPddAGIAE bmbif RbHAIWRRIRIIQ HRY BloSo esahwdnamanaﬁmgac anth,
gelatin, calciumsilicate, mcrocrystalline cellulose,

pol yvi nyl pyr Paentcfnplication Publicatien NumberdV©r99/640¢&t er, syrup, and net hyl
cellul ose. The formnul ations can additionally include: |ubricating agents
such as talc, nagneS|unlstearate and nlneral oil; wetting agents;

enul si fying and suspendi ng Gtilitnt Bestiy g ﬁ_wU s such as nethyl- and
propyl hydr oxy- benzoat es; smeetenlng agents and flavoring agents. The
conpositions of the i nvention can be formulated so as to provi de quick, 30
sust ai nedioor deIayed rel ease of the agfilitye ingredient after administration
to the patient enpl oyi ng_procedures known_ in the art 97 4 June 2004 WD
01/ 42213 PCT/ usoo hecpmpotds °§E‘f§p‘6§‘?‘1‘*l°6ﬁ‘§ MYSEATHHC TR PAMS| APt oRistE PRt ed i n a
unit dosage &l e &H@@§ﬁq% ut | g,
usual |y abouté?%1 1 toﬁlaabout 0@@&@?@5%2@]?&2%%%?9%&%%%5? 50 ny, of
t he active i Fgerief aaagonistheAccordimglythe comfwyadscant! phamsacqudicar s t o physical |y
di screte uni cts and ot her
manmal s, eacﬁ‘ﬁ“ﬁ%‘%ggﬁfﬁ'é?ﬁ?ﬁhgﬁ%“aﬁ‘é%ﬁ@??%gﬁ‘jé %ﬁﬁ%ﬁi :6?{} m%{?" gctl ve materi al
cal cul at elb t disgasoduakatédlsy tlesireceptotshsaciapahtanic afsfretive pulmaagoci at i on

disease, asthma, irmitable bowel syndrome, urinary incontinence, rhinitis, spasmodic

colitis, chronic cystitis, and Alzheimer's disease, senile dementia, glaucoma,
schizophrenia, gastroesophogeal reflux disease, cardiac arthythmia, hyper salvation
syndremes, 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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Wi th a suitable pharmaceutical excipient. Preferably, the conpound of
Formula (1) above is enployed at no nore than about 20 wei ghtUne?f®ht of

t he pharnmaceutical conposition, nore preferably no nore than about 15
wei ght percent, with the 10 bal ance bei ng pharnmaceutically inert
carrier(s). The active conpound is effective over a w de dosage range and

i s general MP14dHPni stered in a pharmaceutical ly ef fecti PETABBUIRSS [t, will
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 1 out €inn R8I RES hAbbis akldffedRl Uaboth HRRINLnaRAAT ni stered and i ts

relative activity, the age, weight, and response of the individual

patient, thecomppettionsy Syth edmepgsiioneare peeparpdist omenncawell kiews inktbe For
preparing sol, d 111 0ONS S tablets, t rincipal active

I ngr edi ent iéﬂa’nﬂn%ggp%§%£"§ Cz)wgﬁ%%g%ﬁ%gla&g%g)rﬁ g‘h "to forma solid
prefornul ati on Zlhicangamion kiso mchdad ghianhavguticahanmgeineaushich xéisiia, 8f a
conpound he presenf invention. \Wen referring to these prefornulation
compost 1 i ansMage G ogaHEb0E o mprecg fraampornta copeedhersit aRgraa ent i s

di spersed eveimh yhatlﬂ_a&ugémyhcdefs@bmsme@; Ui ABking fhe COMboditihsGPHRPSI tion may be
readily subdjvided into equally effective unit dosage formnms such as

tabl ets, pi|N¥eniioR. thapdiye gredicht i§ usally uxrdar gy saxsipicah dilyted g an 25

subdi vi ded i%%#SHen@%§n§l&%ﬂ%@5ﬁ§%&ﬁep%b$&{9ﬁm 65R d BRfl of OB feON! @l NI Ng

from for exa 0.1 to about 0 ng of the active Ingredient of the
present i nvesthedpapditve othabdoatanenr Wheh the eadipieftsepeesandilueny échn boamay be

coated or,ptherw se ¢ unded t. ovide a dosage f.orm affording the

Savant agel D e BT se i TERERBGeg), PhEHalF ™ (RRR Sl oo o

conpri se an thaa@ivednsetint alkhsathe oohpssitibas egebe3N ttedomoarmblets] pifts,| at t er bei ng
nvel ope_over the fqorner. The two . cC onents can be

in the formof an .conp

Separat ed byPesHeBnfoErIEES sapels SHich CoRryREPFopL EmUlsiogs salutigRe 2004 WO
01142213 PCTyHpQeRRdE Pasdi solidl bR adiqufmédiurh)) Binkh PR tAIdg 6 M t the inner
conponent to pass intact into the duodenumor to be delayed in release. A

variety of neeBPlcarsociif Beweighief theracivrdompemrde softanddyped gelafin coat i ngs, such
materi al sy n&'pHﬁés'?QJp@oﬁMH&? Etcn(?lfc iﬂ@étmgdllﬁioﬁg,'a95 st@rqlg 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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m xtures of polyneric acids with such materials as shellac, cetyl alcohol,
and 5 cellulose acetate. The liquid forms in which the novet J¢¥#¥4i ti ons
of the present invention may be incorporated for admnistration orally or
by injection include aqueous solutions, suitably flavored syrups, aqueous
or oil suspeysi B8RS, and flavored enulsions with edible oillc'srggdglpngss corn
oil, cottonseed. 0il, sesane oil, coconut oil, 10 or peanu{ ol'l, as well
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 or sol Tht commppsitipasi asherefemblydomulatad iy d yratslosage fpam. gacheut i cal | y
acceptabl & CxeLpl EliAPHORA6oN 0% ubof 1 EELATABbY d 18 abdwt spRTPOS! Li oS
are adm ni stered by thee oral or nasa resp ratoryy route for local or
system ¢ ef f mgt mo€owpdlyiabowrigoe iaboup f@ fngr efshe/active mzeesleant. | tlad thiyn amitept abl e

sol vents nay be nebuylized by us f iner. s..  Nebul i zed sol uti ons may
be inhal ed é?sra%cc{g’ws frFt(Z?fﬁqf’ngs cé’ﬁ%&ic’cﬁ[ﬁbm& e%ﬂ%@c%sru'flﬁ ‘#105%5?? ?‘?i ng devi ce
may be at tach&fad bcts ha€ ethemkmmga eachOunit odhiining 4 patet@athddigagntpy essur e
breat hi ng machi ne. Solution,. 20 suspensjon,, or powdertconpositions may be
adnmi ni st er edof 35Pus Batsrplralsplated o producs thedesised theraRaulfe 6ifect<n AFseEiRtioe| | ver t he
formul ation {ftn 3RuitBR gHah L& APGRRient. PHVRLESihe EBRIpb&Id S¥oRBuIRIgPAr at i ons
and exanples are given to enable those skilled 25 in the art to nore

cl early undegbsive fscemapielet ot o meteitoan abpid 20 veeight pericens @hthie pharmBpemficalshoul d not
be consi dere lim{t] | ' . ely as being
1 st at | vecoupsliol bR i@ Arahed ioul EREAGRR LR Y, 72

f ol | ow nglabbaiance dting pBarhmaventitdily ifiedl daowar@@y - nmeani ngs- Unl ess ot herw se
stated, all tenperatur.es are i(?. d«te rees Cel si ua. | f an'3%.abbre lation is
not defined, it ha% 3t epippopad FyHEga SYE R WA ATRE® 8% PIfEEs8a wo

01/ 42213 PCThdssafetelina phasiiadéticllyl dffegtiv@@mount. 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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mnute milliliter mllinml Synthetic Exanples 10 Exanple | The

i nt ermedi at e conpound of fornula IB was prepared as fol | ows.4 d@ne\g@9nH2

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
ice bath, a solution of 4-am no-N benzyl pi peridine (48.8g, 256 mmol)

di ssol ved WMOUFHE 20 anhydrous acetonitrile was added EC&USBI/IBIIIUL €S.
Precipitate was observed imedi ately. After 15 m nutes, an additional 600nL
anhydrous acetonitrile was added to permt stirring of t he vi scous
solution for 12h at 35 C. The solids were 100 4 June 2004 WO 01/42213

PCT/ US00/ 33 185infeghitieh ftkhe 20SapaMPnil 400! SnfRBbAR) pist hifack NEOugr | ed under
vacuum vyielding a colorless solid (100g, 98% his nmateria

char act er i ze@-qéynumpmﬂzc'ds'@mdlw@lw W“c@oﬂpﬁ%}ﬁ*@?ﬂ gen(tzoged fopsurhol ) \r/]vaz
di | ved t n rous
i ssol ved i nclﬁ%ﬁ_f l\?\)!gsrs 3 8§t ﬁz ﬁ%tﬂﬁﬁs @Eig@g%‘i%%%f e%%gxgld% § annyarou

DMF. Aqueous H rnL, > conc sol ut’ and
ni trogen gasmimwb* e‘tbﬂﬂmaulqgahlds Iwah swihubditaialsws gbeliaosietyl alcattol 2@d i n. Pd( OH) 2
(Pear | man’ s Sabpkyst th) was added under a streamof nitrogen. A |large

bal | oon containi ng CﬁE’ gas was placed and the solution allowed to stir for

4d. The sol uti on TadiqaRisaft nwrhidh théiaeDRnipacitiony oferd prt@nt AvégiBRve the 10
catal yst, and tgee’(nsol utlon eva qr at.ed to dryness _under vacuumto yield a

col orl ess sBRY be peygorasddyr fnw%raﬂa'e geilnpr ByHaieetion iaeluds 3gueenshy' H NVR,
"G NMR and Mgjutions, 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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Fol | owi ng the procedures described above but substituting the appropriate
starting materials, the conpounds of the invention (fornula $W)92044ted in
Tabl e 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

am ne of L 101 4 June 2004 WO 01/ 42213 Table A 5 10

PCT/ USOQY 3&%@"' HWpoundL2Mass Spec Found 1A224411.6 287488 0"%A49>517. 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 '

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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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 Fodwie 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

4.8
33A68515. 7\ iff504529. 7 35A525574. 7 36A168554. 7 37A43760 2 rusoortss

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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38A61536. 7 39A117480.6 40A166542.7 4178520.7 42A49583.7 43A367514.7
44A526572. 7 45A229547. 7 46A239427.6 47A179483.7 103 4 June 26dunangd@h/ 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. WbhaALa4534. 6 57A 120480. 6 58A157517.7 PCT/US00/33155

(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 5427
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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59A396533. 7 60A25569. 7 61A83559. 7 62A161469. 6 63A11*571. 1 64A420554. 7
65A135541. 7 66A41543. 7 67A88531. 7 68A386527. 7 69A404538. 7 70AJus2200A
71A26569. 8 72A75513. 7 73A419553. 7 74A375517.7 104 4 June 2004 WD 01/42213 5
10 15 20 25 PCT/ US00/ 33155 ConpoundL2Mass Spec Found 75A20527.7 76A427571.7
77A527619. 8 78A9485. 6 79A520467. 6

WO 01/42213 PCT/US00/33155
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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80A19453. 6 - 81A513551.7 82AI 0517.7 83A 110466.6 84A4494. 6 85A19453. 6
86A103530. 7 87A60536. 7 88A131600. 7 89A] 14440.6 90A197468. 6 9¥ms20BY . 6
92A195463. 6 93A528495. 7 94A347487.7 95A328467. 6 96A22526.7 97A336480. 6
98A77585. 8 99A145452. 6 100A211550.7 105 4 June 2004 WD 01/42213

PCT/ USQQ 33dp& 595! owi ng the procedures described above bgir/g408831st uti ng
appropriate starting materials, the conpounds of the invention (formula
(VI1)) listed in Table B bel ow were prepared. 5 Table B 10 15 20

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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ConmpoundL2Mass Spec Found 101A224395.6 102A87472.6 103A529381.5
104A530533. 1 105A172501.7 106A141591.8 107A164501. 7 108A1994%duig 2004
109A70526. 7 110A73526.7 111A156589.8 112A230521. 7 113A391515. 7 114A95495. 7
115A156589. 8 106 4 June 2004 WO 01/ 42213 PCT/ US00133155 ConpoundL2Mass Spec
Found 116A516471.7 117A97495.7 118A96469. 6 119A508521. 7 120A509521. 7
121A19048Q 0422 135600. 8 123A410526. 7 124A84499. 7 125A188HUS00B3155

Compound 12 Mass Spec Found
75 "~ A20 527.7
76 A427 _ 571.7
77 AS27 619.8
78 A9 485.6
5 79 A520 467.6
80 Al9 4536 -
81 AS513 551.7
82 AlD 517.7
83 A110 466.6
10 84 A4 494.6
85 A19 : 453.6
86 Al103 530.7
87 A60 536.7
88 A131 © 600.7
15 89 Al14 440.6
90 A197 468.6
91 . AlSl 451.6
92 Al195 463.6
93 A528 495.7
20 %4 A347 487.7
95 A328 467.6 .
96 A22 526.7
97 A336 480.6
98 AT7 | 585.8
25 99 Al45 452.6
100 A211 550.7
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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%June 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 61/42213 PCT/US00/33155

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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ConmpoundL2Mass Spec Found 143A43 @36.7 144A576522.7 145A374501. 7

146A17511. 7 147A21517. 7 148A83543. 7- 149A531538. 7 150A125525% Funesd 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
164A521515. 7 165A60520. 7 166A522584. 7 167A192551. 7 168A122533. 7

169A10949W@ot@8134 June 2004 WO 01/ 42213 PCT/US00/33155
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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5 PCTI US00133155 ConpoundL2Mass Spec Found 170A383507.7 171A395516. 7
172A503594. 8 173A528479.7 174A99471.7 175A22510. 7 176A5325694 dune 3@B 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

I nvention &}‘orn_ul a (Ml1l)) listed in Table C bel ow were pre ared. 5 Table
c (V1) 184933 conpoundL2Mass Spec Found 177A508607. 8 MCAERSHEHEY . 8
179A501599. 8 180A90584. 8 181A502572.8 182A43621.8 183A513621. 8

Compound L2 Mass Spec Found
143 A43°® 536.7
144 AS576 522.7
145 A374 501.7
146 Al7 511.7
5 147 A2l 517.7
148 A83 543.7_
149 A531 538.7
150 A125 525.7
151 A210 527.7
10 152 A88 515.7
153 AT8 511.7
154 A404 522.7
155 AT2 513.7
156 A26 553.8
15 157 A75 497.7
158 A419 537.7
159 A527 603.8
160 A520 451.6
161 A513 535.7
20 162 A164 501.7
163 A4 478.7
164 A521 515.7
165 A60 520.7
166 A522 584.7
25 167 A192 551.7
168 Al22 5337
169 A109 499.7
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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 WO 01142213 PCTI Usbennsi @it
Conmpound. L2Mass Spec Found. 192A330537.8 193A70612.9 194A73612.9
195A8601. 8 196A95581. 8 197A115537.8 - 198A516557. 8 199A97581. 8 200A96555. 8
201A358575. 9 202A517687.0 203A62612.9 204A74586. 8 205A84585. 8 206A65586. 8

207A193618WD @0OBAE42674. 9 209A177626. 9 PCT/US00/33155
Compound L2 Mass Spec Found

170 A383 507.7
171 A395 - 516.7
172 ~ AS03 594.8
173 AS528 479.7

5 174 A99 471.7
175 A22 ' 510.7 -
176 AS32 : 569.8

'
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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 Jhdend¥4d 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 01/42213 PCT/US00/33155

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

110



226A83629. 8 227A418622. 9 228A135611. 6 229A210613.9 230A88601. 8
232A121624. 8 233A520537.8 234A164587. 8 235A4564. 8 236A52160148uns28b606. 9

238A522670. 9 239A109585. 8 240A22596. 8 241A532655. 9 242A397604. 7

231A404608. 8

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 P Y8N366583. 8

10

15

20

25

PCT/US00/33155
Compound . 9 Mass Spec Found

192 A330 537.8

193 A70 612.9

194 AT3 6129

195 A8 601.8

196 A95 581.8

197 - AlLLS 5378 -
198 A516 557.8

199 A97 581.8

200 A96 555.8

201 A358 575.9

202 AS17 687.0

203 A62 6129

204 A4 586.8

205 A84 " 585.8

206 A6S 586.8

207 Al193 618.9

208 Al42 674.9

209 AlT77 626.9

210 AS501 585.8

211 A2l7 644.8

212 Al68 624.9 ik
213 Aleo 612.9

214 A3l 584.8

215 A28 6429

216 Al04 7023

217 Ald4 608.2

218 A373 587.8
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250A534578. 8 251A417622. 9 .
255A338550. 8 256A329537. 8 257A403608. 8 258A333549. 8 1

252A577575. 8 253A319536. 7 254A381593. 8
113 4 4dnee 20084 WO

01/ 42213 PCTI USOQ 33155 Fol Il owi ng t he procedures descri bed above but

substituting appropriate starting materials,
in Table D beIOM/mere pr

i nvention @bk

10 15 20 Conp

ound

(1X))
ﬁéwass Spec Found 259A508591. 8 260A50959
262A510568. 8 263A502556. 8 264A43605. 8 265A512581. 8 266A513605. 8

i sted

267A503665. 0 268A223542. 8

10

15

20

25

t he conpounds of the

FERSH]

Compound L2 Mass Spec Found
219 A90¢ 585.8
220 A43° 622.8
221 A576 608.8
222 A374 587.8
223 Al7 5979
224 A396 603.8 .
225 A214 625.9
226 A83 629.8
227 A418 622.9
228 Al35 611.6
229 A210 613.9
230 A88 601.8
231 A404 608.8
232 Al121 . 624.8
233 A520 537.8
234 Al64 587.8
235 . Ad 564.8
236 A521 601.8
237 AG60 606.9
238 AS22 670.9
239 A109 585.8
240 A22 596.8
241 A532 6559
242 A397 604.7
243 A120 550.8
244 AS533  509.7
245 AS505* 626.9

112

able D
1583. 8



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 Usdunesdidss
ConmpoundL2Mass Spec Found 277A578588.7 278A538596.9 279A539596. 9
280A321520. 8 281A156659. 9 282A400591.9 - 283A8585.8 284A363565. 8
285A359560Q. 8 286A324521. 8 287A156659. 9 288A516541. 8 289A364565. 8

290A346539V8 941581559, 9 PCT/US00/33155
Compound L2 Mass Spec Found
246 AS506 598.8
247 A3l 659.9
248 A8 597.9
249 A366 583.8
5 250 A534 578.8
- 251 A417 622.9 .
252 A577 575.8
253 A3 | 536.7
254 A381 593.8
10 | 255 A338 550.8
256 A329 537.8
257 A403 608.8
258 . A333 5498
'
113



292A517671. 0 293A394586. 8 294A410596. 9 295A368570. 8 296A84569. 8
297A369570. 8 298A193602. 9 299A432658. 9 300A423610. 9 301A6856%.J8ne 2004
302A525628. 8 303A168608.9 115 4 June 2004 5 10 15 20 25 WO 01/42213
PCT/ USQQ 33155 ConmpoundL2Mass Spec Found 304A45658.9 305A398590. 8 306Al

17534. 8 SOW@@E?@ 9 308A378574.9 309A198523. 8

312A339534. 8

10

15

20

310A1375|%%.n§§0é,}ﬁé316520. 7

Following the procedures described above but substituting

in Table D below were prepared.

Table D

L1, O

appropriate starting materials, the compounds of the invention (formula (IX)) listed

{IX)
Compound L2 Mass Spec Found
259 AS508 5918
260 A509 501.8
261 A501 - 5838
262 A510 568.8
263 AS502 556.8
264 A43 605.8
265 AS512 581.8
266 AS513 605.8
267 A503 665.0
268 A223 542.8
269 A224 4657
272 AS535 661.9
273 A536 571.8
274 AS37 571.8
275 A306 505.7
276 AS80 5218
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313A322520. 8 314A352548. 8 315A430637. 9 316A384568. 8 317A28626. 9
318A436686. 3 319A50672. 2 320A132575. 8 321A205550. 8 322A154566J¢he 2004
323A413601. 8 324A144592. 2 325A301481. 7 326A344537.8 327A182491.7
328A373571. 18 329A340535. 8 330A325521.8 116 4 June 2004 WD 01/42213 5 10 15
20 25 PCT/ USOQ 33155 ConpoundL2Mass Spec Found 331A94567.8 332A218572.8

333A348548W§ 01142213 PCT/US00/33155
Compound L2 Mass Spec Found
277 A578 588.7
278  As38 . 596.9
279 A539 596.9
280 | A32] 520.8
5 281 Al56 659.9
282 A400 5919 -
283 A8 585.3
284 A363 565.8
285 A359 560.8
10 286 A324 521.8
287 Al156 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 2% A84 569.8
297 A369 570.8 R
298 A193 602.9
299 A432 658.9
300 A423 610.9
2 301 A68 569.8
302 AS525 628.8
303 A168 608.9
115



334A519588. 9 335A126592. 8 336A397588. 7 337A 155571. 18 338A308507. 7
339A387581. 9 340A311521.8 341A21587.8 342A426623. 9 343A42260%Jone 2004
344A424613. 8 345A418606. 9 346A161523.7 347A | 1625.9 348A420608. 8
349A406595. 8 350A210597.9 351A374585. 8 352A386581. 9 353A540592. 8
354A72583. &¥v@ba23623. 9 356A365567. 8 357A419607.9 117 4 Jm%@gﬂsy\o
01/ 42213 5 10 15 20

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 ]
116



25 PCTI USOO 33155 ConpoundL2Mass Spec Found 358A341535.8 359A412599. 8
360A121608. 8 361A375571. 8 362A385581. 8 363A427625.9 - 364A524dwue 8004
365A345539. 8 366A327521. 8 367A583507. 7 368A227673. 0 369A312511.7
370A4115603. 8 371A376571. 8 372A98592. 8 373A317520. 7 374A4548. 8 375A165535. 7
376A380577. 8 377A541585. 8 378A584589. 8 379A311507. 7 380A521585. 8
381A390584W0 03822A800590. 9 383A131654. 9 384A27495.7 118 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
117



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 38%As0d8¢H g
390A542664. 0 - 391A 14494.7 392A331522.7 393A235577.8 394A543586. 8
395A151505. 8 396A313517. 7 397A528549. 9 398A99541. 8 399A328521. 8
400A384580 wh ¢i0s:A314519. 8 402A335534. 8 403A360562. 2 404A7|7c6§8508/33155
405A145506. 7 406A71563. 8 :

Compound L2 Mass Spec Found
358 A341 535.8
359 A412 599.8
360 Al21 608.8
361 A375 571.8
5 362 A385 581.8
363 A427 6259 -
364 A527 674.0
365 A345 539.8
366 A327 521.8
10 367 A583 507.7
368 A227 673.0
369 A312 511.7
370 A4115 6038
371 A376 571.8
15 372 A98 592.8
373 A317 520.7
374 Ad 548.8
375 A165 535.7
376 A380 577.8
20 377 A541 585.8
378 AS584 5890.8
379 A311 507.7
380 A521 585.8
381 A390 584.9
25 382 A399 590.9
383 Al3] 654.9
384 A27 4957
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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 Sptdumaiiift
412A307505. 8 413A397588. 7 414A337#534. 8 415A303493.7 416A544610. 9
417A506582- 8- 418A431643. 9 419A388581.9 420A366567. 8 421A523562. 8

422A54560 2 77559. 8 424A319520. 7 425A381577. 8 426A <
427A33853£61‘.vg) ﬂjég@\gGZSGS. 8 %%%%0"?3153

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 . 586.8
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



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 des£diriselbove
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 hyod@sfpmpoundL2Mass Spec Found 434A130525.7 43?%@?@%}[&
436A356571. 8 437A415617. 8 438A579585. 8 439A98606. 8 440A31 . -
441A349562. 8 442A465549. 8 443A380591. 8 444A546599. 8 445A547548. 8
446A548587. 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
120



121 4 June 2004 WO 01/42213 5 10 15 20 25 PCTI USOQ 33155 Cogﬁ)oundLZMass

Spec Found 447A386676.9 448A311521.8 449A521599. 9 450A12749

452A399604. 9 -

Juns300890598. 9

453A342550. 8 454A27509. 7 455A549562. 9 456A550635. 9
457A238617. 9 458A350562. 8 459A425631. 9 460A109583.9 461A 14508.7
462A331536. 8 463A551585. 8 464A235591. 9 465A395600. 8 466A13615. 8

467A552507 V0 01/42213

PCT/US00/33155

Foilowing the procedures described above but substituting apprdpriatc

starting materials, the compounds of the inventior’i (formilla (X)) listed in Table E

5 below were prepared.

(X)
10 Compound 12 Mass Spec Found
434 Al130 525.7
435 Al05 521.8
436 A356 571.8
437 A415 617.8
15 438 A579 585.8
439 A98 606.8
440 A317 534.8 -
441 A349 562.8
442 A465 549.8
20 443 A380 591.8
444 AS546 599.8
445 A547 548.8
446 A548 587.8
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468A151519. 8 469A313531. 8 470A35507. 8 471A99555. 8 472A328535. 8 473A22594. 9
122 4 June 2004 WD 01/42213 5 10 15 20 25 PCTI USOO 33155 Confhduni2dihss
Spec Found 474A314533. 8 475A336548. 8 476A228684.0 477A360576. 2 478A
145520. 7 479A302505. 8 480AlI |1 577. 8 481A553656. 9 482A124537. 8 483A554587. 8

484A416618.‘90£&§,§,é§355625. 9 486A556701.0 487A557716.0 488A51§(_,816 886'01%3155

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 . 5839
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
122



A559624. 8 490A560654. 0 491A561654. 0 492AS08605. 8 493A509605. 8
283A501597.9 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. 9 504A403606.9 505A397602. 8 506A337548. 8- 507A303507. 7

508A505624 % ¥dM306596. 9 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 624.8
490 , A560 654.0
491 AS61 654.0
492 AS508 . 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
123



510A431658. 0 511A388595. 9 512A366581. 9 513A523576.8 514A417620. 9
515A577573. 8 516A319534. 8 517A381591. 8 51$A351562. 8 519A33854dumse 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 w5 ohfhs A 156 674.0 20 547 A363 579.8 25 552 Alggﬂgﬁ,g,sgss

PCT/ USO0/ 33155 CorrpoundLZI\/ass Spec Found

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 s
522 A324 5358
523 A315 5338
524 A333 547.8
25 525 A427 7188
526 A402 685.8
527 A562 506.7
124




528A563506. 7 529A564520. 8 530A565731. 0 531A370585. 8 532 A371 585.8
533A372585. 8 534 A587 519. 7 535A330535. 8 536A320534. 8 538A5885282@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 01/42213 PCT/US00/33155
Compound L2 Mass Spec Found
528 A563 506.7
529 AS6s _ 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 675.9
544 . A569 687.0
545 A400 605.9
546 A391 599.9
20 547 _ A363 579.8
548 A359 5749
549 A311 5358
550 A570 ) 602.9
551 ASI5 | 674.0
25 552 A178 680.0
553 A364 579.8
554 A346 5538
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A570 602.9 551A515674.0 553 A364 579.8 554A346553.8 125 4 June 2004 WO

01/ 42213 5 10 15 20 25 PCTI USOQ 33155 ConpoundL2Mass Spec Fofiddne 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..9,368A200591. 9 PCT/USO33155
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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569A177624. 9 570A572632.0 571A174603.9 572A68583.8 573A525642.

574A168622. 9 575A45673. 0 576A61604.8 577A] 17548.8 578A166616§UW§%478588 9
580A137548. 8 581A34534.8 126 4 June 2004 WO 01/42213 10 591 A573 610.7 15
596 Al179 551.8 20 601 A94 581.8 25 606 A203 548.8 PCT/ USOQ 33155

CompoundL2Mass Pec Found .582A93548. 8 583A59562. 9 584A585651. 9 585A31582. 8
586A28640. ¥'0 0142 PCT/US00/33155

Compound | L2 Mass Spec Found
582 A93 548.8
583 AS9 . 562.9
584 A585 651.9
| 585 A3l 582.8
5 586 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 Al12 ' 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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A413615. 9
587A436700. 3 588A506863 589A3675. 0 590A379589. 8 592A355564. 8 593
594A401606. 3 595A301495.7 597A82551. 8 598A12585. 8 599A55535%4 dumndi33607. 9
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 USO0/ 33155

WO 01/42213 PCT!USOGISJ!SS
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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ConpoundL2Mass Spec Found 609A214623.9 610A574627.9 611A154585. 8 612A6636. 9
613A185521. 8 614A2525-7- 615A119569. 8 616A21601. 8 617A25637. 9Je1824%620. 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. 8 631A412613. 9 632A121622. 9 633A18663. 9 634A232585. 8 635A575670. 0

128 4 June YRBU42S 01/ 42213 PCT/US00/33155
Compound L2 . Mass Spec Found

636 A20 5958
637 A153 - - |- 639.9
638 “A590 688.0
639 A9l 477.7

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

10

]
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5 10 PCT/ US00/ 33155 ConmpoundL2Mass Spec Found 636A20595.8 637A153639. 9
638A590688. 0 639A91477.7 640A9553. 8 641A194535. 8- 642A3105214 dum203p7687. 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 rnvention (forrmula (X)) listed in Tabl el ow were
pr epar ed. gﬁoTogE?lelsF ConmpoundL2Mass Spec Found 270&24609%&%?%%3%‘86.7 10

In the above tables *signifies that L2 is attached to X through the
piperidine nitrogen of L2; Osignifres that 1.2 is attached to X through
the pyridine nitrogen of 1,2; and #signifies that L2 is attached to X

t hrough t he pyr r dollowing tre irocegeres désclibed dbolbhi? GuliGtuting appropridixanpl es

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.
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Exanple | Hard gelatin capsules containing the follow ng ingredients are
prepared: Quantity. Ingredient(ng/capsule) Active |ngredi ent4dupe 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 PCT/ US00/ 33155 Exanple 2 A tablet Fornula is prepared using the
i ngr edi ent WOPRHBA2 51 ngredi ent Quantity (ng/tablet) Activ@CITAEPEINENt 25. 0
Cel l ul ose, mcrocrystalline200.0 Colloidal silicon dioxidelO0.0 Stearic
acids.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
containing the foll owi ng conponents, \Wight % I ngredient 5 Active
| ngr edi ent _ %ﬁ@g@&%?

A tablet Formula is prepared using the ingredients below:

~ Quantity
. Ingredient ‘ (mg/fab!et)
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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20Lact 0se95 The active ingredient is mxed with the |actose and the m xture
is added to a dry powder inhaling appliance. 25t Exanple 4%Jum@P¥4s 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 crocryst ' el lul ose35.0 ng Pol yvi nyl pyrrolidone 4 10%

sol ution iﬁjdsdtlgrgzllﬁe wat er) 35Sodi um car boxynet hyl st arch4l.) Iﬂn%oéﬂgsnesi 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 pyrrol i dgpe, tise il ] , | re then
passed t hrough a 16 r?gg HE?%.QH%%E#J]SFA%%F%%%E@SO %r %&%}ggg%rsg dried at
50 to 60C anH.faissezhd hixedihhronghlg TesiolBidd. o polyviaylpyrdliiens Gdnixad

Chr ough & oM BBRTEaN B ravag S 47 D% Rered e g ooRER Y St s "=
The granules so produced are dried at 50° 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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whi ch, after m xing, are conpressed on a tablet nmachine to yield tablets
each weighing 120 ng. 10 Exanple 5 Capsul es, each containing4

medi canment are nade as follows: Quantity |Ingredient (ng/capsule) Active
I ngredient 40.0 ng 15 Starch 109.0 ng Magnesium stearate 1.0 ng Tot al
150.0 ng The active ingredient, starch, and magnesium stearate are bl ended,
passed 20%PHIB8¥Eh a No. 20 mesh U.S_ sieve, and filled PRIYSHABHESgel 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 active ingredient is passe hrough a No. 60 nesh U.S. sieve
and suspended in the saturated fatE?ﬂggﬁé gl ycerides previously nelted
using the mni &fRadns aseEmHBining IMig BF wellicfmdnt pd RO msesel N0 a
suppository nold of nomnal 2.0 g capacity and allowed to cool. 132 4 June
2004 WO 01/ 49%de3s fllpwss500/ 33155 Exanpl e 7 Suspensi ons, each contai ni ng 50

ng of medi camantmgpcaieﬁt 0 nL dose are 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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made as follows: Ingredi ent Anbunt Active |Ingredient50.0 ng Xant han gum4. 0
my Sodi um car boxyret hyl cellul ose (11% 50.0 nmg M crocryst al #JHee 2&04 ul 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 thrQugh, ,,1p a No. 10 nesh U S. sieve, and then mxﬁgf’%ﬁ&%“
previously nade Solution of the mcrocrystalline cellulose’ and sodi 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 b@ompO#ipared as fol lows: Quantity |ngredoaat (ng/ capsul e)
25 Active Ingredient 15.0 ng Starch 407.0 ng WMagnesium stearate 3.0 ng 30
Total 425.0 ng The active ingredient, starch, and nagnesium stearate are
bl ended, passed ’fﬂﬂ‘a\lfﬂﬁﬁfﬁm ornyintiop emplgyes! indhespethods R the preseat | nt o hard

g flegg Ir n caps ?gwl%lﬁg{)/r\}skrﬂfaéys%aﬂ'ﬂiengéd%@ﬁ@&} Evicds ("FABIIRME Stch farfBL Y L1 on may be
patches may be used to provide continuous or discontinuous infusion of the
compounds of the present invention in controlled amounts. The construction and
use of transdermal patches for the delivery of pharmaceutical agents is well known
in the art See, e.g., 11.8. Patent 5,023,252, issued June 11, 1991, herein -
incorporated by reference in its entirety. Such patches may be constructed for

10 continuous, pulsatile, or on demand delivery of pharmaceutical agents.
Other suitable formulations for use in the present invention 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 MgClL/pH

25 74. 50 pl of 3.2 nM 3H-N-methylscopolamine radioligand was added. The tota—i
volume in each well was then 300pul. The filter plate was pr&blockéd 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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I ngredient Quantity Active Ingredient 5.0 ng 133 4 June 2004 WO 01/42213
PCT/ USOQ 33155 Corn Gl 1.0 M. Another preferred fornul ati on?du 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 discontinuous infusion of the conpounds of the present invention in
control | edVaRY## L. The construction and use of transdeP@HISYE3GRhes for
the delivery of pharmaceutical 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 n rpaceut i cal . -agents O her
sui tabl e forw*ﬁ‘??%&cgu?tﬁxﬁsgg‘?dfghe §’P e%ﬁelf)rwgcp? o "(‘,’gerpeﬁg ®Hound in

Reni ngt on' s ushigrasodud prtdcobai £Pekard igddouaidr. bPhelraw\BataMak Fik b { Mack

Publ i shi ng th ed 1990 15 Bi ol ogi cal Examples Exanple | M
Muscarini c ﬁ%‘g%?grpafaﬁ’e{?fﬁl‘ﬁugﬁ' ﬁﬁF’héﬁlﬁgﬁ‘E a y4jre Qi Cmpbtaineni nc recept or

bi ndi ng act iws@xyaoompodMieeof the invention was tested as follows. 20

SF9 cell nenbrnes containing human M2 nuscarinic receptor was obtai ned
from NEN PBOSTSHR My) . | na%O‘\?Jé?llld!m crotiterbpgislapes, eight serial five-fold

dil utions WerLd)r epar ed Wx fk‘fﬂ gfrpound t 0 4h& ﬂg&aﬁ%m e hi ghest
(

concentration was typically X the final con ra I'0F) . To 100pl of
compound di lution was added 150 pL M3 receptor nenbrane preparation in

rng{ :)I i gan%ggs%g%%gco%om? ﬁflle '%m%ﬁwerﬁﬁ%ga%ﬁé‘w%‘% ﬂgnm gSOpI The

filter plat gresss tpne; &:idockaélagwagepofa&@uE.EIabBarso%tmI east 15 m nutes, and
t hen vvas:] dtwc W|th 200 PBS. - The assay. plate was incubated for 1
hour om t erfpEFERLITELORp t‘?ﬁsg'é?ﬁ‘Pé"%‘ka‘gM:‘TW and M5 human

muscarinic receptor activity.

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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contents of the assay plate were then transferred to the filter plate, and
washed three 30 times using 200pl PBS. About 40 pl of scint fed"edd¥ 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 To . Counting was typically performed fg per
wel | usi n%@“@%ﬁ’%rd protocol on a Packard top counter. CI'T#('% rlgau\;iv ﬁata 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
conmpounds of o¢t figjiusegent i on were found to have pKb values of greater than
6, and to have 1C50 values of |ess than about 50 pm 10 A sinilar protocol
was used to measdyRrotogol sigglar mmam%fﬁemﬁecm@mdi%‘%ﬂswé@%&&bf activity.

Exanpl e 2 Rafe £eAVd (M GififibhdWée B%g&‘rgé Rl 1R c}{}n‘&l:&ghﬁgtﬁ&gco y 15 Ti ssue

(rat heart) nuscarininc recepto I ndl ng act. oun s of the
i nvention vvabngb@stcmteras\ubmwmmalmmr(ﬂmm ﬁndo:@pd:emlraw)l d‘béﬂ ulmiﬁbr anes
were isolated from \ﬁﬁol e he Pel freeze &e?lbor atori.es) art tissue-

was typi cal | §PRREB4 Hogin £ 9 1“'5 ssay platg; was ad aEBﬁ"B“B‘ﬁPPBP"‘(’& HEPES,

100mMM NaCVI Onivirtibéehttamd (uiiity 1’55\m Mm&ﬁbr'é:@qm RlsT’s ProreaseHERBS bi t or
cockt ai | purchased from Boehrin hei mwas added into _an oakridge

tube. To thelQdmM Npsd/ Mgt PIL”&’ oTherad?OWé%frfﬂe'('?fﬂFec%%éePeﬂsom Har | an) .
The content smcgcné;laﬁombﬁcsmr&sigha%pﬁmaééﬂﬁmngee fﬁmv@ggh@l@ggsecondcyl i nder

and honogeni zed using Pol ytr on honogeni zer (setting s x2),

and then t raﬁ%ﬁb‘rfﬂeﬁl lﬂ‘éék‘ -Nonetliydscopitanipe mdioligend wasdddedat The wipbd for 10
m nut es- - 14 29,i8he W%gggﬁllgﬁ%ﬁgfﬁ%@?ﬁgppﬁ?ﬁé g@%‘f&%@gﬂ a%@?? gnt rifuged

for 20 m nutes at super natta "he pel | et
resuspended fonableadt 1Hufid.cand then washed twice with 200 pl PBS. The assay plate was

incubated for 1 h at room temperature with gentle shaking. The contents of the
assay plate were then transferred to the filter plate, and washed three times using
200 pl PBS. About 40 pl of scint was added to each well and then the plate was

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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and transferred to a wheaton glass cylinder. This material was then
honogeni zed wusing a Potter type glass teflon honogeni zer W%Hu'ﬁ%o%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 45000 g, and the pellet re- suspended in 2 nL buffer using 2
passes of WOWU&RI2dh honogeni zer, and stored at -80 135 4 BGHRESBEIHSWO
01142213 PCT/ USQQ 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 pM.f4x the final concentration). To 50 pl of 5 compound
dilution in a 96 well assay plate was added an appropri ate anount of rat
heart nenbrane (Msmbtanys fidhn fat Plhddef weRHdERIARI iAaSINilA fBHioR té thaf use® MV HEPES,

100mM NaCl | 1 Owl\/l I\%CI at _pH YWS). The ampunt of nmenbrane added depends in
general on tASOlsYRat megbrane gbeye- Bight TAripbYoield difiopsaiefe #reprseh 6. 25- 12. 5
pl. Last, 5ﬁﬂﬂiac@$mgou¥3tdﬂ\4agiﬂ?'&hmé&ﬂg&ﬁﬁﬁﬁﬁh@ﬁBﬁf?&(iﬂaﬂwl i gand was added.
The total 10 _volune 1n each well was 200 pl. The filter plate was

pr e- bl ockéd RERER{199mMMNEY 10mMMeGL/ el Metmcramine); thechighostn washed t wi ce

with 200 pl. ' . for h _at .room

t enperature c\?\nﬁ)(tgﬁtraae-%ﬁ %iéhakl?hgw(ﬁ%?ec%ﬁi gﬁ%ghtgagwﬁﬁeﬁ%%os" 5%/“”6?23’? e were then

t r ansf er r ed of mettivetrérhint ers pifidient toshlockwe992 df thi Mereteptoe $n bladdeg, bup00 pl  PBS.

About 40 pl ,0f ..sci dded to | ..and then the. plate was 15

allowed to sk%ts tap 4@%’0(\#1%% 5 %’f%?%%@%"ﬁqﬁo @ﬁéc?wnagﬂﬁ?@d“ﬂsi ng a

Packard ToS6oull ashiyTplatE e adddeDanvipropyiite Galohit deathesrimembahe | M n., per

wel | usigg R ﬁéanﬂa{d\rgqr tocol on-the Packard counter. The data was fit to
t ABPARY Zniy of

nor mal i epEP B Ahitbel 0RMERRES 108 mpd NaCH 1@ midt ed.

Repr esent at iIMECI; I FOWBSISTHR amoli of indiBFink ABdNEcBerldB Ak ehGral GiGe PKE Val ues of
greater than 6 gand to have IC, Oval ues 20 of t3?cess t%gn a outECSO plo. A

similar prodewlss ef signal optimization red sneed fromdass-25. dases@pt ofi 2. K wMi ng at r at
uDre | i B Gongh SUABBORL Aoy i, 1 "o
submandi bul dhe ¢ghtalrmplunaesin 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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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 nuscar# dure 2&&ept or s.
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 exanpl e

i | [ustratesVPRE4Bocedure for M bl adder 136 4 June 2004 XIBIPE3PE3
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 dilutio f By 5P d\? h % ?i M
Met hoct ram ne) ; [}ﬁg‘gﬁﬁ’%ﬁ‘é’%@“”g%&%gﬁ%gn was %ik}(!a I I&iﬁéﬁ\%/jfr ﬂ%‘t he fi nal
concent r at i onThe Hlinddecwmaembyesdtand placaf in petridishr cntairéngKa:bs-#chsetdient t o bl ock

>99% of the M2 r.eceptor in bladd but .l.ess than 40% the MB receptor
in bl adder . ‘Is8l“g6" ﬁ%"?f? ted‘lﬁ‘?ﬁ’b‘ﬁﬁdei‘& PRRX{28f dpme g _t%lr!pc? E¥5F pl ate was

added an appraxpiided sdal®ierhingfy tisdie NERES loRBIRAMANGrp4 frbviadch a5 pl  of
menbrane prep_in 75 pl of 20 nM HEPES, "100 mM NaCl/10 nM Myd 2 at pH

7.5) _ The anmodReUies WaEnousicd inariegan bt rridaining Kegbsdieaseleihsalwfion 4t 82ul t s of
si gnal opt i Mgalders oA ERARASH 0fs' L b Bl : nM

3H N-net hyl scopol am rr?gn\(rée{di ol i ganagoi n anpouﬁfglag‘?‘f’ﬁ![@%ﬁ%ﬁﬁ%&rﬁs added.
The total volmine(Washesat A, INent 6Qanin-20Tengion Wik ecafljustad tocbp eemicesshiyonAof 15

met hoctram n . > filt | at ~hl,ack t.ng, 0. 3% PEI for
at | east 15%%@%3% &%}edﬂ? %"nﬂe%%)gﬁee‘g' evhggégr@%h&;ﬁ%%d@ Eﬂ?%ééi (el'g'cl."'assay pl ate
was i ncubat Sefofdincrimbas)iwaa constacred mngaeli Adsue. e Tiskied wgathbewatthal e The

contents. 5b, iin, B8R SEer ERATS! T opdirill el Plate and
each wel |, t hguspiridiccantizbnist (typitally 101057 M) 8f vehicle was added. Thirty minutes
after antagonist or vehicle addition, a cumulative concentration response curve to
carbachol (10-8M to 10-3M (e.g.)) was constructed. Data from each concentration
response curve was expressed as a pescentage of the maximum contraction t(;
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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20 room tenperature for 1Bh, and then counted using a Packard Topcount NXT.
Counting was typically perfornmed for Iminute per well using 4J4taAeR4 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 | wo@Menedure was used to nmeasure binding at bl GA@BNAISSbut i n
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 i nhi bit cholinergicafy stinulated bl adder
contraction was tested as foll ows 37 4 June 2004 WO 01/42213

PCTI US00/ 331%sighed waSﬁ%ﬁeaﬁawwlwta‘! for & mik; Afferosanin.. S§Gwab ¥ee kil led by
CO, . over dosge; héfmm@ﬂﬁeeneeam@aw%%e& BLACAGke R AiRLteidrydi Sh

cont ai ni ng Krel%s Henseleit solution at roomtenperature. The apex and done
areas of thep@b@dd’éﬂwmﬁﬂ@mﬁﬂséﬁnd@fawﬁt tormermalisathaomg and B ealweat i nt o

| ongi t udi nal strl fromeach rat). 5 The strips were nounted in an
organ bath contar |ng "Krebs-Henseleit solution at 37 C, under a resting
tension ofs0.5 g. The tissues were allowed to equilibrate for 60 mn.
(washes at 0, 30 and 60 mn.). TenS|on ﬁg readjusted to | g as necessary.
A cumul ative concentration respons to carbachol (10-8 Mto 10-5 M
(e.g.) in 3-fold increnments) way, ¢RQYHidddet &eay N each tissue. Tissues were
t hen washed ever 10 5 mn., for 30 mn., and tension readrusted to | g.
After additional %r%ue-ﬂméwﬁﬁsmeeghm%gmﬁo@e“(qrwceawzy wtk0-7 M or

vehi cl e was dede (1 ngﬁgﬁs, igbj hie addition, a

cunul ative cg%cen% %%XP?S’E%&%'E %g ltpe} ca ?éff“ﬁl 8Mto 10-3M

(e.g.)) wH mbttuu&rmdal)@amarahsdmeeamﬂlgmd@emsmﬂ ovisiongypamele icur ve was

expressed as a2 age of .th CLi earhpachol . The
V\grvg ?aﬁtt léatmflhg conce cro CathGhd B %356?4 lllffa

EC50 val ues atron-rati os el at ed
taking into &oemumi omr)yinecpmms SaligOWas ﬁkﬁrfeﬂxﬂtﬂﬂieh@m(zmﬂfsmfcdtmm:plme For

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 it in-
place. After 15 min. oxotremorine (0.3 mg/kg, SC, bascweight) 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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conpetitive antagoni sts, the pKb value was cal cul ated using the foll ow ng
equation: pKb = -log [antagoni st concentration] 20 - CR-I R@HF%%%Q\Q‘btive
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 with pentobarbital §60 ng/ kg i.p.).
Rats were PYQ®¥H28n a heated bl anket under a 20 degree iFfAIYHEINX swab was
placed in the rat's nmputh. Miscarinic antagoni st or 30 vehicle was

adm nistered i.v. via the tail vein. After 5 min., oxotrenorine (0.3

ng/ kg) was admi nistered s.c.. The swab was di scarded and replaced by a pre
138 4 June 2Q{dhiN¥R idi42213 PCT/ USOQ 33155 wei ghed swab. Saliva was then
collected for 15 mn. After 15 mn., the swab was weighed and the

di fference in it Fopddtgimalysagheigatremorisaiesprinat @erolishibitivn)seasr et ory  pot ency

of the antagqgpist. tawas fit to nor.nal i.sother and | D5a val ues ,
were extract gg@@ﬁ%"mﬁ%ﬂ%‘g|“h“{}?a&‘ r %83&‘9%%33?‘&@?%“ PU3lue- Dawl ey rats
wei ghi ng 250injecliof) Thenptoassastemtageiistiriibition meak ipRishiaa@as theshir@! kg, 1.p.),

i nactin (2 /1kq, i.p.), an |l azine (4._nmg, 1.R.). The 10 jugular (or
fenoral ) 721 Rekisdos wafgbing a’é‘ﬂﬂ‘%gg’a%‘d‘eéﬁﬁefén?ﬁ%fﬁt afmivgRyn- i dhepde i n

the vein di spaksutOhddWet levddat dfPitter A ntindtB of Wit wi¥ iffiidreRARALIDRREs B ng (0. 014
mmID x 0.033 M OD) filled with saline was inserted into the vein and

secured i nt o2 Gewa IvpipHe samplg of thmeamowasttifent Lagthyele datgsminsdhedrusd and pl aced
'na small hobdy AU bt ne fbad HiEsshl W meblihld Weelnhings MifuteRaia 2- 08 MM OD)

was inserted Into tlﬁg tTachea an
ending 2 minutes after the high dose atropine challenge. The percent inhibition by

10 the antagonist can be determined by the ratio of the decrease from the zero to 100%
values.
The formula is: oxotremorine mean — treatment mean *100

oxotremorine mean — atropine mean.

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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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 frﬂHP’&%g@l%(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 nmade
in the skin and nuscle Ilayers of the | ower stomach. The bl adder was
exposed anWa®énzal ine filled cannul a 20 (22-gauge needl ecatitsaeisess t 0 a
pressure transducer with 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 sconnecting the Cﬂg}}ggra and al | ow n%et he contents to flow out until the
bl adder was %ﬁ?ﬂ“ﬂ)ﬂr & PRI egP'efet er . The incision was closed with

suture thread, " préfembd Esthpdulid JRMGFIoP trkAME inwhiEl salifRioh alke fBu& der to keep
t he bl adder noi st and warm The exposed portion of the cannula to the skin
surface was ¥WREgpistRotigithethe My raceptorghancas the i sepeptas onrthe otlsx ows@ninici ne (0. 3
ng/ kg, SC, b@g&%_ght) was injected. After 10 min., (or until baseline
stabilized) a test conpound or a reference standard was injected with a
dose equi Val ent tThe@o@g&ing ingeibn irgy begn désuribddds somé ddiail bf wapofat r opi ne 't hat

produced a - 70% decrease, i p_intral um nal essure.. After, mn., a high
dose of - at rgﬁp)lfl%"ga(' '.]T"J le\'/\g)ép\"ﬁf’sé:éf’g%?m?f‘&[?n @taﬁginébiti"é'ﬁ??he true 100%
139 4 June 23bud\d 6/ ot 3RiMl3n MR WHOKaR 32 d nbAifthlibrR IndyePractibr  dat a

anal ysis, the_oxotrenorine response (zero inhibition) was €determ ned by

measuring t NEUHR I soPRec therpperided chaisy Thgreforg it i ko benderstopd that thaj ect i on.
Then, to assgpse AREERMSintdnBEY Bibk iRRratl B ARG REGSHN e VR %ﬁé@ﬁ‘ﬂe > .
beginning at. 1 minute and ending 2 -mnutes after antagoni st adm ni strati on.
I f the gpes@!ﬁ*’émha@%ﬂhelﬂf@@ kedietsfhingd pesrwith referenceto the stwive was i niti at ed
until it wa -1 | f e an_was taken.
Lastly, to Zdé%e m'oﬁ.ebu,?%u%ﬁﬁ%eﬁf%&%eﬁﬁh%ﬁ%eﬁ&g&crté ?lctf?leowﬁ%%n pressure was
nmeasur ed becgppendad claims, plong with e fulk pabipa of Quivialentses waichenck daimBiagh dose
atropi ne Chaélnkiﬁn e. The percent inhibition by 10 the antagoni st can be
det er m ned by f& ratio of the decrease fromthe zero to 100% val ues.

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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The formula i's: oxotrenorine nmean - treatnment nmean * 100 oxotrenorine nean
- atropine nean. 15 Additionally, the activity of a conpound gf;B®004
invention on other tissues can be determ ned using screening protocols
that are known in the art. For exanple, an assessnent of increased
| oconpbtor activity (assay for CNS penetration) can be carried out as
descri bed by Sipos M., et al., (1999) Psychopharmacol ogy 147(3):250-256;
an assessment of the effects of a compound on gastrointestinal 20 notility
can be carried but as described by Macht DI, and Barba-CGose J (1931) J Am
Phar m Assoc 20: 558-564; an assessnent of the effects of a conpound on pupi
di aneter tasi )e carried out as described by Parry M Heat hcote
BV (1982 ‘?¢§?§%§&§qﬁgﬁg5-1471; and an assessnent of a conpounds effects
on urinary bladder in dog can be carried out as described by Newgreen DT,
et al. (1996) J Uql 25 155:600A. Preferred conpounds of the invention may
di spl ay sel ecth vi t { BRI formpla @) i ssues over ot her tissues. For
exanpl e, conmpounds of the invention that are wuseful for treating urinary
i ncontinence. my show higher activity in the assay of Exanple 6 than in
t he assay of Exanple 5. _30 Prq&erred conpounds useff for treating urinary
i ncontinence and irritak bowel syndpome have gyeater antagonist activity
at the M2 receptor tha eN B&'F&O’o WD 01/ 42213
PCTI USOQ' 33155 receptor for t'he otiher arinic rgeeptors. Preferred
conmpounds useful for_tr&idting un@ant ed salivation have ‘greater antagoni st
activity at the M3 rEbeptor than at the M2 receptor or the other nuscarinic
receptors. 5 The foregoing invention has been described in sonme detail by
way of illustration and exanple, for purposes of clarity and
understanding. It will be obvious toll@ne of skill in the art that changes
and nndinﬂﬁ :4.0Nns may be practiced wthin the scope of the appended
clainms. Therefore, it is to be understood that the above description is
i ntended to bé iskh eyl oratlicteeoanyldingpt restrictive. The scope of the

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):

n R6
b* In1 _V{)’ N R7
\ f/)nZ
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,



10 invention should, therefore, be determ ned not with reference to the
above description, but should instead be determned with ref%ﬁﬁﬁ%@obﬂ t he
fol l ow ng appended clains, along with the full scope of equivalents t

whi ch such clains are entltled 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
i ndi vi dual patent, patent application or publication were so individually
denoted. 1 141 4 June 2004 WHAT IS CLAIMED I'S: 1 _ A conpound of fornula
(la): R2 K'MB"gFM6K-Y\m7 0 wherein: Ais an aryl or a

het er oar yl |ng B'" is -NIV- wherein R$ is hydrogen, alkyl, aryl,

het er oar 1 %&lbst i t ut ed alkyl; R is hydrogen or alkyl; -R2 is

heteroaryl, orgs 1§hy'iﬁ$g%ﬁt ﬁl%rl fﬂammarﬁualt&a@%@gj zngi @%&%er 8%?« 6Rb) -

and (iii): RS R6 )n s~ -
where R is hydrogen or alkyl;

RS, R’, and R® are, independently of each other, hydrogen, halo, hydroxy, alkoxy,

haloatkoxy, carboxy, alkoxycarbonyl, alkyl optionally substituted with one, two or three
' .substituenté selected from halo, hydroxy, carboxy, alkoxycarbonyl, alkylthio, alkylsulfonyl,

""amino, or substituted amino;

K is 2 bond or an alkylene group;

K" is a bond, -C(0)-, -8(0),,-, where n, is an integer of from 0 to 2; or an alkylene group
optionally substituted with a hydroxyl group;

B is heterocycloamino or heteroarylainino;

R* is alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, or heterocycle;,

7 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,

- which is optionally substituted with 1 to 5 substituents independently selected from the group
consiéting of alkoxy, substituted alkoxy, cycloalkyl, substituted cycloall_cyl, cycloalkenyl,
substituted cycloalkenyl, acyl, acylamino, acyloxy, amino, substituted amino, 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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----- is an optional double bond; A is an integer of from1l to 4, n2is
an integer of froml to 3; Vis -CH, -0-, -S(On3-, where n34hﬁng50b@teger
of fromO to 2; or -NR4-, wherein R4 is hydrogen, alkyl, substituted
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, alkyl, halo, am no, substituted am no, aryl, aralkyl, ,
het er oaral kyl or -ORb, where Rb is hydrogen or alkyl; R6, R; and R$ are,
i ndependent|ly of each other, hydrogen, halo, hydroxy, alkoxy, hal oal Koxy,
car boxy, al koxycarbonyl, alkyl optionally substituted with one, two or
three substituents selected from hal o, hydroxy, carboxy al koxycar bonyl ,
al kyl t hi o, al KgIsaggtegey pf from Qite20; o substltuted amino; Kis a bond or an

al kyl ene gr OU@{“aKeach%;ﬁra?é)&gmenQé Pselectedh e Ig S ngg) ¢ s an integer of

fromO to 2; or an al Kyl ene group optlona with a hydroxyl

group; B 105, -ﬁet@RocQ@baﬁ(@ﬁ@ QC(@E{R}I SABY -&J(rS)ma, CESDBIR—Sr akéwplent bonldst i t ut ed

al kyl, cycl oal bstl tut ed c het er ocycl e R4' is al kyl,

substituted al eaCh Ppfate 3ccufr?n°ﬁ f"&&%f’&’,‘ﬁ%?“’ WE“WIS’IWQ is al kyl:

or R46 aauustmad ﬁlhgexietlejl’cldamyh:né RebstititedagROalRYIeRS, hiReyiking| mubﬁme@ﬁﬁe@l&léc hed

formheterOCf: which. is optlonally substituted with to 5 substituents
PRy fenc st |

i ndepend BirdallgRylenss cxplaslksnylensn rbsituied Cﬁﬁoaéﬂel@ﬂﬁw aglmsy i t ut ed

al koxy, Chegdr@jliad heté%}%tehé W §6ovalept Rialaky! , cycl oal kenyl, “substituted
cycl oal kenyl, acyf | am'no, acyl oxy, am no, substitut ed am no,

am noacyl ,  amf’ ﬁ@féé’f/ﬁt@% Semmmmwlare seldicttd frogythe group edrsipting ofvﬂ;l; oxyl ,

(51 et oL oocies boxvlo. 68 oW Al IMRSEIA foy KRR gy O
Py oxya e s yeiftse ’w@@“?‘”*"‘é%?ﬁﬁi??fﬁ?t;% T

- éo ar zl n}\ﬁs&(ﬁg—lg ﬁ@iﬂjﬂ% %’Eﬁéﬁ%ﬁ)ﬁg S@@S RiFST+ OB 4R -5( 2= §ryl

- SQz- het e8-pamlcovalett byhd; wheresiis O Ut 89; adKy! , al kenyl, substituted al kenyl,

al kynyl , and substltuted al kynyl ;
R, R’ and R at each scparate 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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X is a.group of formula: wherein 143 4 June 2004 mis an integer of fromoO
to 20; Xa at each separate occurrence is selected fromthe gr qup c% ﬁ#fting
of -0-, -5-, -NR-, -C(O-, -C(OO, -CCONRrR-, -C(S)-, -C(S O, Ef? - or
a covalent 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, heterocycl ene, or a coval ent bond; Ya and Yb at each

separate occurrence are selected fromthe group consisting of -0-, -C(O-,
-0C(O-, -C(OO0, -NR, -S(On-, ~-CCONR -, -NR C(O-, -NR C(ONR -, -NR
C(S)NR -, -C(3N\R ) Threcompaiitl ofilainNR Wherein HeCoDpoidd has theliitmuB(:O) - O,
-N=C(Xe)-NR-, -NR -C(Xa)=N-; P(O(OR)-0-, -0-P(O(OR)-, -S(OaCR R'-,
-S(O.-NR -, NR-S(O"-, -S- S, and a coval ent bond; where nis 0, 1 or 2;

and R R and R' at eac

‘parqﬁe occurrence are selected fromthe group
consi sting of hydrogen yl Msubstituted al kyR*cycl oal kyl , substituted
cycl oal kyl, al kenyl, suB | kgnyl __gycl al kenyl, substituted
cycl oal kenyl , al kynyl, sujpst i ut ahNky , aryk\, _heteroaryl and

het er ocyclic; provided east one o . Ya, YORYr Z is not a coval ent
bond; or a pharmaceuti cf acceptabl e salt; or prodrug thereof. The
conmpound of Claim1l, whe n: A is phenyl or pyridyl; B" is -NH. R is
hydrogen; RZ is pyrrolyl, pyridinyl, imdazolyl or phenyl; K is~a bond or
a nethylene group; K' is a bond; and B is pyrrolidine, piperidine, or
hexahydr oazepi ne. 144 4 June 2004

4 The compound of Claims 1-3, wherein X is alkylene optionally substituted with
one, two, or three hydroxy groups; alkylene wherein one, two or three carbon atoms have been
replaced by an oxygen atom; -alkylene-phenylene-alkylene- wherein the phenylene ring is

optionally substituted with one or two chloro or fluoro groups.

-5 The compound of Claims 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 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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3. The compound of Caim1l, wherein the conmpound has the fornula: 4. The

conpound of Clains 1-3, wherein Xis al kyl ene optionally substhguﬁﬁgoggth
one, two, or three hydroxy groups; al kylene wherein one, two or three
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, N
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 i’ndep@&heiesmuiopnd ef Elainesd -5,fwhsmin RE agd B{gogathes withiteopiwéeeal koxy,

substi t ut I 4.4yt Loal kyl... , ¢cycl oal kepyl ,

St 1 £ s B S e K RGN form SRl oF Byt @b oicn S BRYaFRRY oo

am no,  awbstinged/with o hebsyuentyindepeyidanitip scleytdd fren drQrolidoagisting dfylitoyy | |
keto, thioketao, ar boxyl al kyl_, 't hi oaryl oxy, hjioheteyroaryloxy,

t hi ohet er%_ﬁi%‘ft‘é‘b@'(l XYy Wﬁﬂa@yﬁ‘fbasﬁuwwlg?{é@ﬁsvf{ﬂaﬂkw = SEL&"&&F%}S@}/’?“‘CHYL _

het er OCY%il(}acyl'@tﬁﬁH, QEYGyO M0, MR ARInD CamifbdeIK YR AR 0x] Edfamirpddp!t i t ut ed
al kyl, alkenyl, substituted al kenyl, alkynyl, and substituted al kynyl. 145
4 June 200anoyhalgges, hydrrali ketoghioketai pasbaxylrlkyiibicatylpxRrabioheteromaioxyoget her
with the g -\ . m i peridine or
pyrrol i di‘ﬁ*é’*‘%*?‘%é‘%a??‘%ﬁﬁ?f’ ﬁ‘é“)‘%ﬂ&s"g‘ p%‘?%%‘ét\@‘! %“"%sl{?gg’?‘u%%ﬁ‘{"’g@‘cwﬁ?tg“’%"’!"é”‘%‘

subst i t udnytimxyadiepetidaydntivo,saikyb ctletitutadoriyl kenylo sibstitnrd ialdehyl gallofnyR bk X Y,
substitute | .k ycl oal kyl, substituted cycl oal kyl, cycl oal kenyl
substituf@%ﬁﬁﬁgf%g?wgnyl, acyl , acylamino, acyloxy, amno, substituted

am no, am noacyl, am noacyl oxy, oxyam noacyl, cyano, hal ogen, hydroxyl,
ket o, thioketaq, carboxylal%¥l t hi oar yl oxy, %hiohgteroary[oxy,_

t hi ohet er ocycBooxy Thg ¢fmound of GJamnedx3s wheraR1*apd BY teasthen with e nitrogen

het er ocy Ghif to WRLRIHRE Y aRRNYd form AU AL LAY AHRQ,. al koxyami no, alkyl,
substituted al kyl, al kenyl, substituted al kenyl, al kynyl, and substituted

al kynyl . 8. The conpound of Clairps 1-5, wherein R46 and R47 together with

the nitrogen gato i ch .- are. attached form an . azascrown ether. 9.
The conpound S O%%%O%O&dmg%ﬁsnl RIKEL R&?‘? E{o %geﬂ’ﬂw\}\tﬁtﬂf? HHERi t r ogen
atom t o vding ko Wiielythay sreattichedfaimfa@idopaf tedopmds: t he fornul a: CH3

- -
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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NuCH3 -N~ O 10. The conpound of Clains 1-5, wherein e and R47 toget her
with the nitrogen atomto which they are attached forma groupy,aft obbe
formula: 0 146 4 June 2004 11- A pharmaceutical conposition conprising a
pharmaceutically 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 conmpound of any of Clains 1-10 in the preparatlon of a nedi canent
for the treatment of a di sease nediated by a nuscarinic receptor in a
manmal . 14. The use of Claim 13, wherein the disease is urinary

I nconti nence, chronic pul nonary obstructive di sease, asthnma,
hyper-salivation, a cognitive disorder, blurred vision or irritable bowel
syndronme. 15. 1A. codpphamhcgdticalhwnipositiuh eomprisingra phagedctutidally saxéptatlédarrier

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:

MQ 3 Oy
H H
O M

Iz

CH;

i

or a salt thereof.
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