WO 01/90081 PCT/ EP01/05584 - 1 SUBSTI TUTED 1- AM NOALKYL- LACTAMS AND THEI R
USE AS MUSCARI NI C RECEPTOR ANTAGONI STS This invention relates to conpounds
conpri si nggfipo@gneral formulal R OR2 Y N-~(CH2)"~N~-X dor/fboRdsdsé
(CHzZLZY R wherein R, R2 and R3 are independently in each occurrence

hydr ogen, hal ogen, (O _6)-alkyl, 5 -3R-, -SR, -NRR', -SOR, -SX2R,
-COOR, -OCOR, -CCONR R', -OS@2R , -OS2NR R'; -NR SQ2R', -NR COR', -S2

NR R', -S02(CH2)1.3CONR R', -CONR R', cyano, hal ogenal kyl or nitro; or Rl
and R2 if adjacent, taken together with the carbons to which they are
attached may al so forma - to 7- nenbered aromatic, saturated or

unsat ur at edB¥iHgEP &)ﬁWWFWLIWéMF ABP AHFIR G STomeM BIC ARG ?@%&%@‘6@%@%
chosen fromN, S(OO0 2, or 0, and optionally substituted with (Cl1_6)-alkyl,
hal ogen, cyano or |ower alkoxy; R and R' are independently in each
occurrence hydrogen (C1l-6)-al kyl, substituted (Cl_6)-alkyl, :
(C0_3)-al kyI r I Cl _3)-al kyl,
het er oar yl - ég s){]i“ken 1¥n ﬁel{}g%tgccéc ;g) :L%%i%f&g I%I?iﬂ%é gen%ﬂg}cilaf)rg}ﬂﬁg | al kyl ,
cycl oal kyl , or R and R toget her wi t et he nitrogen they are attached may
also forma 5- to 7- menberemt r N)@h”g cor porating one
addi tional ring heteroatom ch € 0 or NS(O 0-2;120 R4 is

2 CIRB) - al kyI(¢Hlﬁ>5/Ns |ndependently in each
occurrence (Cl_6)-al kyl, (d R ) - al E‘enyl (C1_6) 2 kynyl or cycl oal kyl; one
of X, Yor Zis independently -S-, -0-, -CH2- ori >N-R6, the others are
-CH2-; R6 whetgymir ogen, (d -6)-al kyI hal ogehal kyl, aryl-(Cl_6)-alkyl, 25
heteroaryl kyl , (Cl 6c)1 R R R SO2R,,

| )
- S02- (CHZ) o%ﬁﬁmnﬂaw carndependatio)i w@c&%@)fﬁme%%i% %gé?fE?’BWOSSM

-OR}, -SR', -NR'R", -SOR, -SO;R’, -COOR', -OCOR', -OCONR'R",
-OSO,R', -OSO,NR'R"; -NR'SO,R", -NR'COR", -SO, NR'R",
-S0,(CH,);.sCONR'R", -CONR'R", cyano, halogenalkyl or nitro;

or R and R*if adjacent, taken together with the carbons to which they

are attached may also form a 5- to 7- membered aromatic, saturated or

10 unsaturated ring, optionally incorporating one or two ring heteroatoms
chosen from N, $(O)o., or O, and optionally substituted with
(C1.6)-alkyl, halogen, cyano or lower alkoxy;

R'andR" -  areindependently in each occurrence hydrogen, (Ci.s)-alkyl, substituted
(C1.6)-alkyl, (Co.3)-alkyl-alkoxy, aryl, heterocyclyl, heteroaryl,
15 aryl (Cy.3)-alkyl, heteroaryl-(Cy.5)-alkyl, heterocyclyl-(Cy.3)-alkyl,
cycloalkylalkyl cycloalkyl, or R' and R" together with the nitrogen they
are attached may also form a 5- to 7- membered ring, optionally

incorporating one additional ring heteroatom chosen from

N, O or $(O)o-2;
20 R* is independently in each occurrence (C,.¢)-alkyl;
R® is independently in each occurrence (Cy.¢)-alkyl, (C1.6)-alkenyl,

(Cy.6)-alkynyl or cycloalkyl;
oneof X, Y orZ isindependently -S-, -O-, -CH,- or >N-R®, the others are -CH2-;

R is hydrogen, (Ci.6)-alkyl, halogenalkyl, aryl-(Ci.s)-alkyl,
25 heteroaryl-(Ci.¢)-alkyl, -(Cl-s)-CR'R'R', -COOR/, -SOzR', -C(O)R),
-50,-(CH3)os-NRR", -CONR'R", -C(O)YOCH:OC(O)R/,



-2 -C(OOCH2-SSC(OR or -PQOR )2, wherein Wand R' are as defined above;
mis an integer from0O to 3 inclusive; nis an integer froml to 6

i ncl usi vewgo1®oogar odr ugs, i ndividual isoners, racem Cc Or PAYFRGOLESE
m xtures of isonmers, or pharmaceutically_acceptable salts or solvates
thereof. It has been surprisingly found that conpounds of formula | are

M2/ MB sel ective nmnuscarinic.receptor anta 1.SLs. Acetyl,cholijne (Ach) Jis
the principal transm tt’g?bi(?'(&ﬁbg’pﬁpagﬁﬁgﬁgg% e ‘?‘@F?B aﬂ@ﬂ?@taéﬁl?gﬁs@le
physi ol ogi cal actions abofgh are nmedi ated by activation of either nicotinic
or nuscarinic receptors. Both of these receptor classes are heterogeneous:
e.g., the moscarinic reoepicger framdtp 3dadpsivees five subtypes (ML, M, M3,
M4, and Mb) each encoded by distinct genes and possessi ng uni que

phar macol ogy and di st riiban integer Momosto Ganrlusiveiot h nuscl e tissues express
both muscarinic M and MB receptors, = 15 both of which have a functional
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4 to 1. Ge%ﬁﬁhg&uﬁg@]y@@g@w@ty&dgowaeestm@egﬁrect contractile effects of
acetylcholine in the vast majority of snmooth nuscle tissues. M receptors,

on the other heah beedvs®riSingytfbuidihet @EpaUndof fmuldlire 841/M3 dlective

i nhibiting s%rrgatheti cgl I é %&3 adrenor eceptor)-nedi ated rel axation. 20
Conpounds tRACHRYE TESPERE, ba MEPs of rmuscarinic receptors have been used to
treat several disease states associated with inproper snooth muscle
function: Unti lAcetteholihg (Achiisthe pfintipdgmnsonfteaid dlse prassynipathetinomveut ect i ve
for the,yard T i :

ant i - chay | rnerare he Gl SRR BF AJPHU HRRRed bPATLASD S oIMRL ARBRR or

vi sion, or MaERRigresertoryRotinpithesegpeepipriastasatedeisragenspis €8s thesmusoprips
mout h r eSU'rE&e@ﬁ)rffﬁﬁﬂK/gbﬁﬁﬁﬁés ifivE sUbRERP {101, }b, K A6 ahd Msh Bach@hntyRdbydHisdndt
Recently devel oped .0or MB specific antagoni sts have been shown to have
reduced si &"ef (Hoés.essuEg/FH@Hecghgﬁﬁﬁ 88%21 %t‘tr’i’Bﬁeﬁ‘rrent bl ockade of M2 and

MB receptors could be therapeutically effective in the treatnent of
di sease st at es Adswotilhinecbthvintuscls hswiehexpress beth musarider M2 a8 MEemcdyRoieB

sel ecti | 3 | i ' fills
thi s nett g oy UrRERE Y REsS L A 3 Q%?%@gﬂﬁgﬁéﬁﬁ’gﬁﬁﬁ%ﬁ%y 21 eat pent
of di sease pEopersion odspproxanaely dite b Gensrallye M3sieeaptors meslidte thedinett ontraviide
01790081 PGHEP g?—é&%@gﬂ)line in the vast majority of smooth muscle tissues. M2 receptors, on the
other hand, cause smooth muscle contraction indirectly by inhibiting sympathetically (B-

adrenoreceptor)-mediated relaxation.

20 Compounds that act as antagonists of muscarinic receptors have been used to treat
several disease states associated with improper smooth muscle function- Until recently,
most of these compounds have been non-selective for the various muscarinic receptor
subtypes, leading to unpleasant anti-cholinergic side-effects such as dry mouth,
constipation, blurred vision, or tachycardia. The most common of these side-effects is dry-

25 mouth resulting from muscarinic receptor blockade in the salivary gland. Recently
developed M2 or M3 specific antagonists have been shown to have reduced side effects.
Evidence suggests that concurrent blockade of M2 and M3 receptors could be
therapeutically effective in the treatment of disease states associated with smooth muscle

disorders.

30 Few M2/M3 selective antagonists have been developed. The present invention fills
this need by providing these types of antagonists useful in the treatment of disease states

associated with improper smooth muscle function.



-3 More information about rnuscarinic receptor subtypes and antagoni sts
thereof can be obtained fromthe following |iterature. Certain subtypes of
t he nuscawigyi®osgaceptor in snooth nuscle are descri bed i pdantmibssey al .,
Life Sciences 1997, 61, 1729-1740. Hedge% al., Life Sciences 1999, 64,
419-428, refers to nuscarinic receptor subtypes nodul ati ng snooth 5 nuscle
contractlllty |Rﬁthe r|n r dder
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refers to certain ropylam n
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system are ddesibed hedailfieldat &,,%érrﬂc?c&ogzad RdSGeds OBB, 40(2),238i290ed to Sterling
Drug Inc.. US 4,087,541 and US 4, 038, 407 assi gned t o Boehringer Ingel heim
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Slowi ng. The. healt HAPLSwn A5 EX: ATPARAY BN SRER YR ol e
di scl oses cdescaibed. Bé’:hiéﬁis@isﬂws:gmd tmaﬁstmé&tlahdag tedérs taiswtagrspladylethyl- and
br adycar di aggenyifody Afndd: mfequtg oA, Fth'?sg@mg i cal
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refers to a__prioce noa - oxazol i.di ne-2, 4, dlones

eparing 3-
Certai n benzBrel7 Jé}&%gtsﬁv‘gg 417apd ‘8§ e&vT-Aep ?S%H ocEigi §eaddd refertofssaim bed
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Benzot hi azepi ne va ors_.hayi ral kyl substitution are disclosed in
S 4. 72050 R e 80 <DLl RAELA e of e rerepets S5 ceptial it Qe 87y i
Thomae 30 Gadbddribed 21 §S13¢854678 and Udrdyl6a)4k b ydsipmed &s StarithgHPu238¢. 7934883,b64hed

to Dr. Karl . Tnejiae,sQiH.(elars ston ot flananbiin derioatiies. WO 9943657

assigned to che

2- aryl et hyl {grpikglamiigpalkd)pHtatimnidjnes amftﬂefouéqbwmatthc/b@rh@te RP<6400i30P essignedpt or
ant agoni st s ¢, BerkA] Thdmat RUBTP dfsdosts dkrkih BEAALEHIY b ABYRNKE R use as
25 bradycardiacs. US 3,054,794 assigned to US Vitamin & Pharmaceutical Co. refers to a
process for preparing 3-(aminoalkyl)-oxazolidine-2,4,diones. Certain benzene derivatives
for treating ischemic diseases are described in US 5,998,452 assigned to Chugai Seiyaku
Kabushiki Kaisha. Benzothiazepine vasodilators having aralkyl substitution are disclosed in
US 4,729,994 assigned to McNeilab Inc.. FR 2,302, 733 assigned to Dr. Karl Thomae
30  GmbH refers to certain arylalkoylamines and EP 259,793 assigned to Dr. Karl Thomae
GmbH refers to certain naphthyl derivatives. WO 9943657 assigned to F. Hoffmann-La
Roche AG refers to certain 2-arylethyl-(piperidin-4-ylmethyl)amine derivatives as
muscarinic receptor antagonists. Certain 1-ethyl-3-(2-dialkylaminoethyl)-hexahydro-
pyrimidin-2-ones are described in Singh et al., Indian Journal of Chemistry 1976, 14, 528-
35 531. Glozman et al., Khim.-Farm.Zh. 1996, 30(4), 11-14, refers to certain substituted
1-(dialkylaminoalkyl)-4-phenylpyrrolidin-2-ones.



pyri m din-2-ones are described in Singh et al., Indian Journal of Chem stry
1976, 14, 528 35 531. G ozman et al., Khim-Farm zh. 1996, 30(4), 11-14,

refers toweereedgy substituted 1- (dialkylam noal hyl) PCT/EP01/05584
- 4- phenyl pyrrolidin-2-ones. WO 01/90081 PCT/ EP0O1/ 05584 -4 All

publ i cations, patents, and pat ent appl i cafions cited herein, whether supra
or infra, are |nco refere in its.entiret
ARG 5 S R SR S AT
Formul a I, arpc@hrhstg@ymmipmabhddjyre&mmem1tsrmtarauyc or non-racem c m xtures
of isomers, and 5 pharmaceutically acceptable salts or solvates thereof.

The invention fag gﬁfﬂ%}%f fHRlAles 1B9ent ﬂ%&éﬁ&%&&&ﬁ&kﬁgmdéfg%sé Lﬁhﬁ‘g a

t herapeutically ect| ve anount ast’ one oun or
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conpri sing muscl sQr ers enitdurinary tract
di sorders, alledaisdbyitepaymentath W@Wﬂéwzﬁ\ééf?cépw 8B@EPRFt- t ract di sorders,
nor e preferably genitourinary tract disorders such as overactive bl adder

or dtet r Ufor m/nﬁraa@thewa&pectahel mv@n@yfal&tms thelGde of &gest E‘&nd&glﬂﬁgﬁ the t

s omati cal as_urgenc e adder capacity,
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as 20 changes;:anmetM?M@ receptpaanthgqnisti lntaysrefeired ehfhodihaltdthe suisjtabhea bl adder
contractl O”cﬁ easey %E E&Bﬁh 18§§B§§4hhrﬁh§é:¥edel ﬂeésf;& e(&ael%?y %e%ﬁ't%uhﬂfrg%@?r;l@é%ers,

usual l'y nanl este eX| urogeni ¢
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hyper sensi téad Hﬁéerd&s éu@h laQb&%@?cfnk}é Bla&@&%ﬁe%%ﬁﬁ@ra@@wﬂ%nﬂ%@ m?ﬂﬁﬁ@éﬂch' ty,
and the |ike anot her pre ment ses

<'§{1 | Sseasge Cqu‘{p
respirat eraSt]I1 nges sympirpatically mapt %‘ée S| UEBHICE neys Fedacd bleddehot her
preferred Qﬁpmﬂﬂyﬂﬁl&bntlﬁeﬁﬁe éplscﬁi@s,anatﬂ@é kke; Mﬁhgee sr@Bsbmidally ethifeedd as

or opar | A 4 HBAR AL REoAF Sper s kR0l Cade S P e Penct i ng a
conpound haphngtwcgpmmay ahdthellile; 4id the symptoms usually manifested in detrusor
t hyperreflexia (neurogenic bladder), in conditions such as outlet obstruction, outlet
insufficency, pelvic hypersensitivity, or in idiopathic conditions such as detrusor instability,
and the like. In another preferred embodiment, the disease comprises respiratory tract
25  disorders such as allergies and asthma. In another preferred embodiment, the disease state

comprises gastrointestinal disorders.

In another aspect, the invention relates to a process for preparing a compound of
Formula I, which process comprises

a) reacting a compound having a general formula II
0O
(CHaa~ J\
Y X

oo ¥

30 II

with a compound of general formula ITI



O HO9--(CH2)N"NAX 0 (CH2). 301l wth a conmpound of general forrmula III
WD 01/90081 PCT/EP01/05584 -5 RS 1 RR NH \ Y4 R/ R3RIII to provide
a conmpounggafiegegieral formula | R5 10 R2 CIO N,/ (CH2),,\ NT/epolosdsd R4
(CH2LZ’Y Y R1 wherein R, R, R3, R4, R5, m n, X, Y, and Z are as

defined herein; or 5 b) (i) reacting an aryl netal conpound having a
general formula IVRR M ~'~R3 RL IV in which Mis a netal or a
magnesi um hal i de, with a conpound of ,fornul a ¥ OHRAN yNVOR Ro R4 OV

H@(\KN\H
4
1 Rr® R

R
11

to provide a compound of general formula I

. T i
RX N\/(CHz)n\NJJ\X
o - R* (CH, z)

I

wherein R}, R%, R®, R4, R’, m, n, X, Y, and Z are as defined herein; or

5 b) (i) reacting an aryl metal compound having a general formula IV

v

in which M is a metal or a magnesium halide, with a compound of formula V

0 H

1
N R
R R O

v

in which R is alkyl, aryl or arylalkyl, and R* and R® are alkyl or alkoxy, or R* and R®
10 together with the nitrogen to which they are attached form a ring,

to afford a compound of formula VI

and (ii) reducing the compound of formula VI followed by cyclization, and treating with a

compound of formula R’L, wherein L is a leaving group,



in which Ris alkyl, aryl or arylalkyl, and Ra and Rb are al kyl or al koxy,
or Ra and Ro to together with the nitrogen to which they are attached form
a ring, twofifeassd a conmpound of forrmula VI OH Rb NYO RpdtedsdossR VI and
(ii) reducing the conmpound of formula VI followed by cyclization, and
treating with a conpound of forrmula RSL, "wherein L is a |l eaving group, WO
01/90081 P /a%iFéO /05584 +6:.t0 g%grd a conpound of formula VI O 2 OR
NRS 4 R3 r Flcomgﬁancépﬁqm}l ing the conpound of formula VIl, and
treating with a conpound of general fornula(5I O Hy, (CH2)nl NAX (CH2-~ 5
Il to provide a conpound of general fornula RS 0 R N,/(CHA 1INk X O
R3 R4 (CH2LzY R 1 wherein Rl, R2, ,R3, R
defined herein; or c¢) (i) reducin

, M N, X, Y, and Z are as
Fof fornmula VI H

and (iii) reducing the compound of formula VII, and treating with a compound of general

formula II
0]
H\é((CHZ)n\lI\I/U\%(
(CHQ&Z/Y
s II
to provide a compound of general formula I
R° o)
R N ACHI A
o = R* (CH, Z,\'{

wherein R}, R4 R%, R%, R°, m, n, X, Y, and Z are as defined herein; or

¢) (i) reducing a compound of formula VI

10

followed by cyclization and

(ii) treating a compound of formula VI with a compound of formula VIII

0]

L
E((CHa)n\ ll\J/U\)l(
(CHz){Z/Y

VIII



R&13 N(O, R R4 ORLIO VI followed by cyclization and (ii) treating a
conpound of fornmula VI with a conpound of formula VIII O L,,tr(CH2)n~"N-X
0 (CH 2)\wo o1¥oégr WO 01/ 90081 PCT/ EP01/ 05584 -7- wher ei n fetspogvossgavi ng
group, and (iii) reducing the product to %fford a conmpound of forrmula I X H
O R2 N,/(CHZ)lN X1 R4 (CHR" zZ~Y 1 RB'C RIX and (iv) alkylating a
conpound of r%]h X wWth an appropriate al dehyde or wwth a 5 conpound
of Formul a ?_re1 graéFarYHngrgu%ﬁnaavi ng group, to provide a compound of
formumlal R0 2 RN,,,.,(CH)1~"1 NX R3 R4 (CH2LZ, Y1 R 1 wherein R,
R2, R3, R4,(iﬁés;edu(c;ingxhezproduartdaffodreccdn}bom@cbfﬁsrrmdsl‘x| bed herein. Unless
otherwi se stated, the following terms used in this application, including
the 10 specification and clains, have thetdefiniti oﬁ\ gi ven below. It nust
be noted that, as used in R NVCH“\

R (CHZL»Z,

IX

R’ R

and (iv) alkylating a compound of formula IX with an appropriate aldehyde or with a

5 compound of Formula R’L, wherein L is a leaving group, to provide a compound of

formulal
R° 0
2 |
|
R* CH Y
- R (CH, e
I

wherein R}, R%, R%, R*, R°, X, Y, Z, m and n are defined as described herein.

Unless otherwise stated, the following terms used in this application, including the
10  specification and claims, have the definitions given below. It must be noted that, as used in

n |I "

the specification and the appended claims, the singular forms "a", "an", and "the" include

plural referents unless the context clearly dictates otherwise.

"Lower alkyl" means the monovalent linear or branched saturated hydrocarbon

radical, having from one to six carbon atoms inclusive, unless otherwise indicated.
15 Examples of lower alkyl radicals include, but are not limited to, methyl, ethyl, propyl,
isopropyl, 1-ethylpropyl, sec-butyl, tert-butyl, n-butyl, n-pentyl, n-hexyl, and the like.

"Substituted lower alkyl" means the lower alkyl as defined herein, including one to
three substituents, preferably one substituent such as hydroxyl, alkoxy, amino, amido,
carboxyl, acyl, halogen, cyano, nitro, thiol. These groups may be attached to any carbon

20 atom of the lower alkyl moiety. Examples of substituted lower alkyl radicals include, but
are not limited to, 2-methoxyethyl, 2-hydroxyethyl, dimethyl-aminocarbonylmethyl, 4-
hydroxy-2,2-dimethyl-butyl, triftuoromethyl, trifluorobutyl and the like.

"Alkylene" means the divalent linear or branched saturated hydrocarbon radical,
having from one to six carbons inclusive, unless otherwise indicated. Examples of alkylene
25 radicals include, but are not limited to, methylene, ethylene, propylene, 2-methyl-
propylene, butylene, 2-ethylbutylene, and the like.



the specification and the appended clains, the singular forns "a", "an",
and "the" include plural referents unless the context clearly dictates
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group. Examples of aryl radicals include, but are not limited to, phenyl, naphthyl, biphenyl,
indanyl, anthraquinolyl, tert-butyl-phenyl, 1,3-benzodioxolyl, and the like.

“Arylalkyl” (or "aralkyl") means the radical RR"-, wherein R'is an aryl radical as
defined herein, and R"is an alkyl radical as defined herein. Examples of arylalkyl radicals
25 include, but are not limited to, benzyl, phenylethyl, 3-phenylpropyl, and the like.

"Cycloalkyl" means the monovalent saturated carbocyclic radical consisting of one or
more rings, preferably one or two rings, of three to eight carbons per ring, which can
optionally be substituted with one or more, preferably one or two substitutents, selected
from hydroxy, cyano, lower alkyl, lower alkoxy, lower halogenalkoxy, alkylthio, halogen,

30 halogenalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, amino, alkylamino, alkylsulfonyl,
arylsulfonyl, alkylaminosulfonyl, arylaminosulfonyl, alkylsulfonylamino,
arylsulfonylamino, alkylaminocarbonyl, arylaminocarbonyl, alkylcarbonylamino,
arylcarbonylamino, unless otherwise indicated. Examples of cycloalkyl radicals include, but
are not limited to, cyclopropyl, cyclobutyl, 3-ethylcyclobutyl, cyclopentyl, cycloheptyl, and

35  thelike.
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I ndi cat ed. Exanp'h%%er%ycmtrﬁéﬁﬁ ibfd mloRe A2t §atiufhcféd-‘é;'€}ic radical, consisting of one or
more rings, preferably one to two rings, of three to eight atoms per ring, incorporating one
or more ring heteroatoms (chosen from N,O or $(O)o.2), and which can optionally be

25 substituted with one or more, preferably one or two substituents selected from hydroxy,
0Xo0, cyano, lower alkyl, lower alkoxy, lower halogenalkoxy, alkylthio, halogen,
halogenalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, amino, alkylamino, alkylsulfonyl,
arylsulfonyl, alkylaminosulfonyl, arylaminosulfonyl, alkylsulfonylamino,
arylsulfonylamino, alkylaminocarbonyl, arylaminocarbonyl, alkylcarbonylamino,

30 arylcarbonylamino, unless otherwise indicated. Examples of heterocyclic radicals include,
but are not limited to, morpholinyl, piperazinyl, piperidinyl, pyrrolidinyl,
tetrahydropyranyl, thiomorpholinyl, quinuclidinyl, and the like.

"Heterocycloalkyl" ( or "heterocyclylalkyl") means the radical of the formula R'R”,
wherein R' is a heterocyclic radical as defined herein, and R" is an alkylene radical as
35 defined herein. Examples of heterocycloalkyl radicals include, but are not limited to, 1-
piperazinylmethyl, 2-morpholinomethyl, and the like.
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herein. Examples of acyloxy radicals include, but are not limited to, acetoxy, propionyloxy,
and the like.

"Alkoxycarbonyl" or "alkyl ester" means the radical -C(O)-O-R, wherein R is a
lower alkyl radical as defined herein. Examples of alkoxycarbonyl radicals include, but are
25 not limited to, methoxycarbonyl, ethoxycarbonyl, sec-butoxycarbonyl, isopropyloxy-
carbonyl, and the like.

"Aryloxycarbonyl" or "aryl ester" means the radical -C(O)-O-R, wherein R is an aryl
radical as defined herein. Examples of aryloxycarbonyl radicals include, but are not limited

to phenyl ester, naphthyl ester, and the like.

30 "Arylalkoxycarbonyl" or "arylalkyl ester" means the radical -C(O)-O-RR', wherein R
is a lower alkyl radical and R' is an aryl radical as defined herein. Examples of aryloxy-
carbonyl radicals include, but are not limited to benzyl ester, phenyl ethyl ester, and the
like.
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AryIaIkyIcar qny ar al kyl car bo neans the radical
wherein R i &b aralkyl radi cal as defined herein. Exanples of
aralkylcarbonyl radi cal s include, but are
"Cycloalkylcarbonyl" means the radical R-C(O)-, wherein R is a cycloalkyl radical as

defined herein. Examples of cycloalkylcarbonyl radicals include, but are not limited to,

cyclobutanoyl, cyclopentanoyl, cyclohexanoyl, and the like.

20 "Alkylaminocarbonyl" means the radical -C(O)NR'R", wherein R' is lower alkyl as
defined herein, and R" is hydrogen or lower alkyl as defined herein. Examples of
alkylaminocarbonyl include, but are not limited to methylaminocarbonyl, dimethyl-
aminocarbonyl, t-butylaminocarbonyl, n-butylaminocarbonyl, iso-propylaminocarbonyl
and the like.

25 "Arylaminocarbonyl" means the radical -C(O)NR'R", wherein R' is aryl as defined
herein, and R" is hydrogen or aryl as defined herein. Examples of arylaminocarbonyl
include, but are not limited to phenylaminocarbonyl, methoxyphenylaminocarbonyl,

diphenylaminocarbonyl, dimethoxyphenylaminocarbonyl, and the like.

"Heteroarylaminocarbonyl" means the radical -C(O)NR'R", wherein R' is heteroaryl
30 as defined herein, and R" is hydrogen or heteroaryl as defined herein. Examples of
heteroarylaminocarbonyl include, but are not limited to pyridinylaminocarbonyl,

thienylaminocarbonyl, furanylaminocarbonyl, and the like.
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20 "Arylaminosulfonyl" means the radical -S(O),NR'R", wherein R' is aryl as defined
herein, and R" is hydrogen or aryl as defined herein. Examples of arylaminosulfonyl
include, but are not limited to phenylaminosulfonyl, methoxyphenylaminosulfonyl, and
the like.

"Heteroarylaminosulfonyl" means the radical -S(O),NR'R", wherein R' is heteroaryl
25 as defined herein, and R" is hydrogen or heteroaryl as defined herein. Examples of
heteroarylaminosulfonyl include, but are not limited to thienylaminosulfonyl,

piperidinylaminosulfonyl, furanylaminosulfonyl, imidazolylaminosulfonyl and the like.

"Alkylsulfonylamino" means the radical -NS(O);R', wherein R’ is lower alkyl as
defined herein. Examples of alkylsulfonylamino include, but are not limited to methyl-
30 sulfonylamino, propylsulfonylamino, and the like.

"Arylsulfonylamino" means the radical -NS(O)2R’, wherein R' is lower alkyl as
defined herein. Examples of arylsulfonylamino include, but are not limited to phenyl-

sulfonylamino, naphthylsulfonylamino, and the like.
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"optional bond means that the bond may or may not be present, and that the description

20 includes single, double, or triple bonds.

"Leaving group" means the group with the meaning conventionally associated with it
in synthetic organic chemistry, i.e., an atom or group displaceable under alkylating
conditions. Examples of leaving groups include, but are not limited to, halogen, alkane- or
arylsulfonyloxy, such as methanesulfonyloxy, ethanesulfonyloxy, thiomethyl,

25 benzenesulfonyloxy, tosyloxy, and thienyloxy, dihalogenphosphinoyloxy, optionally
substituted benzyloxy, isopropyloxy, acyloxy, and the like.

"Protective group" or "protecting group" means the group which selectively blocks
one reactive site in a multifunctional compound such that a chemical reaction can be
carried out selectively at another unprotected reactive site in the meaning conventionally

30 associated with it in synthetic chemistry. Certain processes of this invention rely upon the
protective groups to block reactive oxygen atoms present in the reactants. Acceptable
protective groups for alcoholic or phenolic hydroxyl groups, which may be removed
successively and selectively includes groups protected as acetates, halogenalkyl carbonates,
benzyl ethers, alkylsilyl ethers, heterocyclyl ethers, and methyl or alkyl ethers, and the like.
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carbonates, lithium hydroxide in alcoholic solutions, zinc in methanol, acetic acid,

25  trifluoroacetic acid, palladium catalysts, or boron tribromide, and the like.

"Isomerism" means compounds that have identical molecular formulae but that
differ in the nature or the sequence of bonding of their atoms or in the arrangement of
their atoms in space. Isomers that differ in the arrangement of their atoms in space are
termed "stereoisomers". Stereoisomers that are not mirror images of one another are

30 termed "diastereoisomers", and stereoisomers that are non-superimposable mirror images
are termed "enantiomers", or sometimes optical isomers. A carbon atom bonded to four

nonidentical substituents is termed a "chiral center”.

"Chiral isomer" means a compound with one chiral center. It has two enantiomeric
forms of opposite chirality and may exist either as an individual enantiomer or as a

35 mixture of enantiomers. A mixture containing equal amounts of individual enantiomeric
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enantiomer or stereoisomer is present.

"Pharmaceutically acceptable” means that which is useful in preparing a
pharmaceutical composition that is generally safe, non-toxic, and neither biologically nor
25 otherwise undesirable and includes that which is acceptable for veterinary as well as human

pharmaceutical use.

"Pharmaceutically acceptable salts" of a compound means salts that are
pharmaceutically acceptable, as defined herein, and that possess the desired

pharmacological activity of the parent compound. Such salts include:

30 (1) acid addition salts formed with inorganic acids such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like; or formed with
organic acids such as acetic acid, benzenesulfonic acid, benzoic, camphorsulfonic acid,
citric acid, ethanesulfonic acid, fumaric acid, glucoheptonic acid, gluconic acid, glutamic
acid, glycolic acid, hydroxynaphthoic acid, 2-hydroxyethanesulfonic acid, lactic acid,

35 maleic acid, malic acid, mandelic acid, methanesulfonic acid, muconic acid, 2-
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"Solvates" means solvent addition forms that contain either stoichiometric or non
stoichiometric amounts of solvent. Some compounds have a tendency to trap a fixed molar
ratio of solvent molecules in the crystalline solid state, thus forming a solvate. If the solvent
is water the solvate formed is a hydrate, when the solvent is alcohol, the solvate formed is

25 an alcoholate. Hydrates are formed by the combination of one or more molecules of water
with one of the substances in which the water retains its molecular state as H,O, such

combination being able to form one or more hydrate.

"Prodrug” means a pharmacologically inactive form of a compound which must be
metabolized in vivo, e.g., by biological fluids or enzymes, after administration to a subject,
30 into a pharmacologically active form of the compound in order to produce the desired
pharmacological effect. The prodrug can be metabolized before absorption, during
absorption, after absorption, or at a specific site. Although metabolism occurs for many
compounds primarily in the liver, almost all other tissues and organs, especially the lung,
are able to carry out varying degrees of metabolism. Prodrug forms of compounds may be

35 utilized, for example, to improve bioavailability, improve subject acceptability such as by
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"Pharmacological effect" as used herein encompasses effects produced in the subject

that achieve the intended purpose of a therapy. In one preferred embodiment, a
pharmacological effect means that primary indications of the subject being treated are

25 prevented, alleviated, or reduced. For example, a pharmacological effect would be one that
results in the prevention, alleviation or reduction of primary indications in a treated
subject. In another preferred embodiment, a pharmacological effect means that disorders
or symptoms of the primary indications of the subject being treated are prevented,
alleviated, or reduced. For example, a pharmacological effect would be one that results in

30 the prevention or reduction of primary indications in a treated subject.
"Disease state” means any disease, condition, symptom, or indication.
"Treating" or "treatment” of a disease state includes:

(1) preventing the disease state, i.e. causing the clinical symptoms of the disease
state not to develop in a subject that may be exposed to or predisposed to the disease state,

35  but does not yet experience or display symptoms of the disease state.
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such as chi npanzees and ot her apes and nonkey species; farm ani mals such
as cattle, hor s83isordstsad phe gimtry traaticdr éwﬁopﬁhyﬂmeéisttbmhmgeahﬂysviﬁ)dﬂma@ms

bbi t d v b -
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i ncl ude, bubrige® trast lnlcluﬁlﬁ pEeragtiye biaddgs (al sg)d@omeas deteasor hm@r,agt%m,l%lélﬂ

effective apgpuRictioNEARRt RRufRUB, a8 palvikMypedaditvitgt , When adm ni stered to
a subject for treating a disease state, is sufficient to effect such

t t t f d : The "th . ff t"

W T vary depentdgBic PRGLS Ok Reor Kot Lo oarsy BB AR HRERIRH ( ne
severity or chdmgediyngasmaticalignehifeitbé anggemydirdfheney, atduced hirdHértrapdcityhe

subj ect, t h‘i;'\nd:% %enc@@ 1s§c?ers rgn%fthg1 ﬁﬂé Q %l{a% ésq{}bcy gﬁnﬁ&'ﬂg f%%tec? Ls &Qﬁges mn

attendl ng ne erinary rdc
" Phar macol obladdé¢r capiaityt ml@@nmdxrwénohi nn@ﬁ]dobbédgwnérﬁﬁmsssﬂhﬂmlﬁed in the

subj ect jsth ?ﬁasﬁ&ﬂ’ Qﬂ@tﬂeh&ei :ﬁ‘ltdecﬁg ?ﬂn}?ﬂéﬁﬁ%ﬁalﬁff méahifeBRA &P Yetrhddr ARSerRAeLiET I ed

enbodi nment , ar macol ogi cal means primary indications_ of the
subj ect bei ﬁ@euﬁv&e&e@d ddep), Imcqndasienssaeh a%ﬂqtlswlaﬁr@aﬁ%rouﬂéwe cenegypelvic
exanpl e, a PhgdrsEcElRE s @&ﬁa@@‘t cBRgikigndaichnedéthabr idsedilty,sandhd Hie.
prevention, alleviation or reducti on of pr| mary indications in a treated
subject. In anot, preferred. e colo | ..ef f ect

that di sorders @Pﬂ%t)? etf"bcrtr?n fncirb illi"fﬁgﬁc X rP?t?%Chyspugtre%abel ng

treated are(Pridyemetbehl strmtdrevhsea;se,ctunmrs areﬂuhcéuhe IFo mseatlyspingtomatically
phar mac %09#&% fe&ild sscc}bsagaam (s ROG rétgéhlfﬁgﬁ’(cf ih$ 1&1&13’&1&}?&16}{ SYEMHRP), O

reduction o primary 1n cations Ina trea jeC
1rr1tat1ve (urgency, suprapubic pain, and the like).

"Outlet insufficiency” includes, but is not limited to, urethral hypermobility, intrinsic
sphincteric deficiency, or mixed incontinence. It is usually symptomatically manifested as

stress incontinence.

25 "Pelvic Hypersensitivity" includes but is not limited to, pelvic pain, interstitial (cell)
cystitis, prostadynia, prostatis, vulvadynia, urethritis, orchidalgia, and the like. It is
symptomatically manifested as pain, inflammation or discomfort referred to the pelvic

region, and usually includes symptoms of overactive bladder.



"Di sease state" neans any di sease, condition, synptom or indication.
"Treating" or "treatnent"” of a disease state includes: (1) preventing the
di sease siwa@t@sobs1e€. causing the clinical synptons of the dicgaameosssliate not
to develop in a subject that may be expOSfd to or predisposed to the

di sease state, 35 but does not yet exper ®hce or di splay synptons of the

di sease state. 01/.90081, PCT/ EP0O1/,055 i nhi t he..di sease
state, i.e., arﬁvggﬁlﬂé—ug%é‘?ﬂ%’éln&&ﬁéﬂfl nPﬁﬁﬁ‘% é’&’i’@ug %Qfléﬁgbr?veﬂlgn 18

clinical syiflptwaed beow(3) relieving the di sease state, i.e., causing
tenporary or permanent regression of the disease state or its clinical
synptons. 5 "Antagonist" neans a nol egfil e such aspa conpound, a drug, an
enzyme inhibitor, or a hogrone, thatloin1@h5hes r prevents the action of
anot her nol ecul e or receptor e D sof ke urhnary tract” or
"uropat hy" used interchangea _4"synptoq§H f tbe urtnary tract" means
t he pat hol ogi ¢ changes in the Firy tract. ‘Syfipeons of the wurinary tract
i ncl ude overactive bladderf?also known as detrusor hyperactivity), outlet
10 obstruction, outlet insufficiency, and pelvic hypersensitivity.

"Overactive bl aﬂ{igﬁera?&he %@m&ﬁr@e{s@g (i #@a&mérﬂﬁw&%n RUtoNOIOY,

limted to, the anges s tomatl ca ¥ ested as_urgency, frequency,
reduced Bl adBeistein sttty compnt:eélﬁ@d sstraetos thesgsaastion eHLURACSTREMatiche changes

ur odynam cahbpeRBitfL FbLskadHl& H2BARDULA ofo@dﬂ@Iwﬁéx@ﬁpthiyetHXhé‘sthhyﬂj on
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(neur ogeni c1ighggries )athahékulfﬁﬂﬂplﬁdrfyh)sl -snethylethylpathlehirehsityl) etzegan-2-ontl et
i nsufficency, pelvic hypersensitivity, or in idiopathic conditions such as

detrusor inst abs%ﬁl 3¥].a,n &%Oé%éé mug‘it\'lfl'?e%elg@g r(;rboﬁﬂ I}hqgla'flgﬁsR RUt i's

not limted to ertr stficture

di sease, 10t umsthyl.&ids mell,nkan nMSﬁ laﬁm X/a %rpte(fnﬁtyllsclaﬂm‘;ﬁi 2 3rtdtri(test ed

as obstruct K drkb |-kdMahb@lol Iﬁfdﬁlgtdrgn and the
like), or Fllrﬂrgfcgﬂggl 1 1(}&3,?%1 %@1;711) J{)"?é‘gﬁb%(’%’g. n, aaZd t 1 |Iie) "Qut | et

i nsufficiency” in but i.s e . ure hral b kit
intrinsic sphi §’é‘?’%’€’@ qEnoLndof gorfa\ﬂa m"‘i’@’ifnf ﬁc’é mqtfﬁaéﬁélélfoﬁ?ﬁz Buﬁf
synpt omat i caf is)&néfﬁ | Resletif, asis 35 i BLSXiand @ure CERLLIs M-Snetl?ﬁiesulfonyl is named

(e aystit by LI%&?&&%%%EM%P@%?I&W%'f‘lvﬁﬂzle%wﬂ B fff Pl st 11

or chi dal gi asulﬁcrmﬂ -{ hé]didzkgan-24onks synptomatical ly mani f est ed as pai n,
i nfl anmati on or disconfort referred to the pelvic

Among compounds of the present invention set forth in the Summary of the
Invention, certain compounds of Formula I, or prodrugs, individual isomers, racemic or
non-racemic mixtures of isomers, or pharmaceutically acceptable salts or solvates thereof,

are preferred.

20 R', R? and R’ are independently in each occurrence preferably hydrogen, halogen,
(Cy.¢)-alkyl, alkoxy, alkylsulfonyl, or alkylsulfonyloxy, and more preferably hydrogen,
methoxy, methylsulfonyl, or methylsulfonyloxy.

Another preferred group includes compounds where R' and R? if adjacent, taken

together with the ring to which they are attached form a 5- or 6- membered monocyclic

25 saturated or unsaturated ring optionally containing 0, 1, or 2 ring heteroatoms
independently selected from nitrogen, oxygen or sulfur, more preferably R! and R?if
adjacent taken together with the ring to which they are attached form naphthalene, indole,
2,3-dihydrobenzofuran, 2,3-dihydrobenzo|1,4]-dioxin, chromane, benzo[1,3]dioxole,
benzo[1,3]oxathiolyl, benzo[1,3]oxathioledioxide, and even more preferably 2,3-

30 dihydrobenzo[1,4]-dioxin.



region, and usually includes synptons of overactive bl adder. WD 01/90081
PCT/ EPO1/ 05584 -19 Nonencl ature: the nam ng and nunbering of the conpounds

of this iwoanidoew is illustrated below R5 0 R2 N,,,,-( @d@d)epo/oddslk X i |
1Y OR3R4 (CHz7r" Z7Y Y R In general, the nonenclature used in this
Application is based on AUTO\IOVH'M 5 aBeilstein Institute corrputerized

t f th t t t F
Compound_ of  Foral Barboiend i R P RER RS ke i hAa e apu AR
met hyl , RS mehgthyl, n is 3, mrs 2, and X, Y, and Z are CH2 i s naned:
1-(4- { [ 2- (4- et hanesul f onyl phenyl ) - 1- net hyl et hyl ]

et hyl am no} but >ﬁ5)is ﬁg@%ﬁegﬂﬂﬁ%&h §&JHrfeﬂEé n%reﬁ?zrb%%%' Qﬁg?floﬁ«f}raméhﬁ dr JoW&" el n

R1 is chloro, 2, mis
1, Xis N aﬁ&ywlaﬁwrzwfeéa@qzt vh @r%yrkséﬁp prppylr, allyl pp prqpesgyl, Andl even more

chl or ophenyrifetabijRdting log .propyl am no) propyl ]
-tetrahydr%)ﬁ pyrim din- 2%?3& Simlarly a corrpound of Fornmula | wherein Rl

i s met hanesul fon I ar e :
S o Xand 7 dh reepsrarb e R pkb e St el even Rere el s i (5.
(4- met hanegukfembiyl ploedawigre prafetblyllab By hld even noor} prafetahlys- met hane 15

sul fonyl- [ 1,4] diazepan-2-one. Anpng conpounds of the present invention

set forth in traﬁ,w TS ¥ 2 s1ha‘ea'pen|d@1\f§}pﬁx'e9£ho&ﬁhteﬁké;%emC ngs.of Eatreyl a |

or prodrugs, I Soner s F1 xfur és
i somers, or>W ‘r?arfﬁﬁ@éﬁfﬁfﬁ@bb’lﬁ%@eﬁﬁ\hli and gyensmere preferales Hwer eof, are

preferred 20 R1, R2 and R3 are independently in each occurrence preferably
hydrogeng hal ogs c1dl@@1d@9re@hﬂ‘é)€bmpﬁuﬁ@éwﬂo@hﬁw SWhERRVR? is@hiethyl. In a more

glr k)r/rlefﬁlyr g[ﬁ/ %ﬁg‘# %gdl%%rn Eser;let%alban)ém){s ogen, met hoxy, nethyl sul fonyl,

In another preferred embodiment, R* is methyl and m is 1. An example for such a
compound is 1-(2-{ethyl-[2-(4-methoxyphenyl)-1-methylethylJamino}ethyl)-piperidin-2-

one. In a more preferred embodiment R* is methyl, m is 1 and Y is >N-R°.

15 The following are examples of such compounds:
1-(4-{[2-(4-methanesulfonylphenyl)-1-methylethyl] propylamino}butyl)-piperazin-2-one;
1-(4-{[(S)-2-(4-methanesulfonyl-phenyl)-1-methyl-ethyl] -propyl-amino}-butyl)-4-
methyl-piperazin-2-one; or
N-methyl-4-((S)-2-{[4-(2-0ox0-piperazin-1-yl)-butyl]-propyl-amino}-propyl)-

20 benzenesulfonamide.

In another preferred embodiment, R* is methyl and m is 2, more preferably R* is

methyl, m is 2, and n is 3.

Examples of such compounds are:
1-(4-{ethyl-[2-(4-methanesulfonylphenyl)-1-methylethyl]amino}butyl)-azepan-2-one;
25  4-(4-{[2-(4-methanesulfonylphenyl)-1-methylethyl] propylamino}butyl)-[1,4] oxazepan-3-
one; or
1,1,1-trifluoromethanesulfonic acid 4-(2-{ethyl-[4-(2-ox0-azepan-1-yl)butyl]-
amino}propyl)-phenyl ester. | |

Especially preferred are c&mpounds of Formula I, wherein R* is methyl, m is 2 and
30 oneofX,Y or Zis >N-R® and the others are -CH,-. Even more preferably, R* is methyl, m
is 2 and X is >N-R®. In another preferred embodiment, R* is methyl, m is 2 and Y is >N-R°
and in another preferred embodiment, R* is methyl, m is 2 and Z is >N-R°,



Anot her preferred group includes conpounds where Rl and R2 if adjacent,
taken together with the ring to which they are attached forma 5- or 6-
menber ed W @eyedii C 25 saturated or unsaturated ring optipaatBoy/sssnt ai ni ng
0, 1, or 2 ring heteroatons independently_selected fromnitrogen, oxygen or
sul fur, nore preferably Rl and R2 if ad]%lﬁ'ent taken together with the ring

to which they e attache rm napht h i le, . . .
2, 3-di hydr obenz e&r‘ﬁﬂr,e PZ?%"&g Sﬁe}ﬁ’?g -ugﬂd]g;’(‘%ﬁr,mréﬁ‘r i5fagihyl mis 2 and

benzo[l 3] dvaxeNeR®. benzo [ 1, 3] oxat hi onI benzo [ 1, 3] oxat hi ol edi oxi de,
and even nore preferably 2,3 30 di hydr obenzo [ 1,4] -dioxin. WO 01/90081

PCT/ EPO1/ 05584 T%g%ll%ﬂ&fark @gﬁ_@ﬁgggﬂ%% 4&@@(&@ occurrence preferably

(d _6)-al kyl, nor e Xli 'S | ndependentl in each
occurrence |br(éf &SaBH y4(r®th@}esa]qu1wl-,php@ t-regthdeffayl] propylsmirotbabityny| | nore
preferablsy efjgpﬂa,zgﬂ;yno@bhe i so-propyl, allyl or propargyl, and even nore 5
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to 3; and edRpepiIZongeterably 3. One of X, Y, or Zis |ndependently in

or N %‘éf”;ﬁQEZ\L@ﬁn@r@bb%grwﬁqsrﬁp@mﬂee%%s@ﬁmfy% Bl E4BAFE Y

conpounds ofnelod il fdidzepa@r@ien R4 is methyl. In a nore preferred

enmbodi nent R4 is nmethyl and mis 0. In another preferred epbodinent, R4 is
met hyl atd m i sEspecialy prefarpideart elso seronoends o fasouall, whereig B psaneiyl. m'is 2

[ 2- (4- met hoxyphenyllgel- met hyl et hyl Jami no }ethyl) -piperidin-2- one. In a
nore preferred errbodRrrent R4 is methyl, mis 1 and Y is >NR6. 15 The

followi ng are ex s.of such conpounds 4-{ [2-
(4- met hanesul foﬁgggﬂéﬁwsarieﬁg{l zf%f?nglpfompound(s

propyl am nojhutyilyl- Ql(ﬂ&ﬁéthhﬁes&ff@ﬂ;&pheni&)(14m]atHy1ethyl amino}butyl)-[1,4]diazepan-5-
(S)-2-(4-net hanesul fonyl phenyl ) -1-nmet hyl -ethyl] -propyl-amno }-butyl)-4-
net hyl - pi peP8%i n- 2-one; or N-net hyI -4-((9)-2-{ [4-

(2- ox0- pispedazt{fi2-14-ydry- bbtyﬂghehyl—)ﬂr mpthiylethml jpodp pihutylP}1,4]diazepan-5-one;

2. "more prcfarat vy PIE AR e RSS!

conpounds afb4]djazemane- eeappxylicacidethidesighesul f onyl phenyl ) - 1- net hyl et hyl ]

am no } but yly)a7&yan¢LaRinesulfonylphenyl)-1-methyl-ethyl| propylamino}butyl)-
[1,4]diazepan-5-one;

20  propane-2-sulfonic acid 4-((S)-2-{[4-(7-0x0-[1,4]-diazepin-1-yl)-butyl]-propyl-amino}-
propyl)-phenyl ester; or
4-(4-{[(S)-2-(2,3-dihydro-1,4-benzodioxin-6-yl)-1-methyl-ethyl]-propyl-amino}-butyl)-
[1,4]-diazepan-5-one.

In another preferred embodiment, R*is methyl, and one of X, Y or Z is -O- or -S-.

25 Other preferred compounds of the present invention include the pharmaceutically
acceptable salts of the compounds of the present invention wherein the pharmaceutically
acceptable salts are formed from hydrochloric acid, 2,2,2-trifluoroacetic acid, dibenzoyl-L-
tartaric acid, sodium, or phosphoric acid, more preferably the salts are formed from
hydrochloric acid, 2,2,2-trifluoroacetic acid, or phosphoric acid, or even more preferably

30 the salts are formed from hydrochloric acid.



25 4- (4-{

[ 2- (4- met hanesul f onyl phenyl ) - 1- net hyl et hyl ] pr opyl am no} butyl)-[1, 4]
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preferred are conpounds of Formula | %61 n R4 is methyl, mis 2 and 30
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Unless specified to the contrary, the reactions described herein preferably take place
at atmospheric pressure over a temperature range from about —78 °C to about 150 °C,
20 more preferably from about 0 °C to about 125 °C, and most preferably and conveniently at

about room (or ambient) temperature, e.g., about 20 °C.

In general, the compounds of Formula I can be prepared by processes described in

the following reaction schemes.

Scheme A

25 Scheme A, in general, describes a method of preparing a compound of Formula I
wherein X, Y, Z, R', R4 R’, R%, R’, m, and n are as described hereinbefore.
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25 O her preferred conpounds of the present invention include the
pharmaceutically acceptable salts of the conpounds of the present

i nvent i onwgh@areigl t he pharmaceutically accept able salts a:rcq/]imlj/ﬁggéﬂ rom
hydrochloric acid, 2,2,2-trifluoroacetic 2 id, dibenzoyl-L- tartaric acid,
sodi um or phosphoric acid, nore preferab% the salts are forrred from
hydrochl oric acid, 2,2, 2- trlfluoroacetlc acid, or phosphgric r.even
nmore preferably Azompeund &f Fermavla | £et spagrally FrPFF;P&FE(SI&YIC@PP]én%%?aﬂ 0&?&9@814%081
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reacti on SCREMeSs oaf End@IbALY chhdiEhs At Righ S EoxyBordhidadisinhy -dlthiphot he
conpounds of the present invention maybe synt hesized, and various

modi fi cat’ oR3E® t hese synthetic reaction schemes may be nade and will be
suggested to one skilled in the art having referred to the disclosure
contained in thdeuoﬁivpIahﬁﬁdtlo@x@ro&'ddﬁrestamddsc@a@he&hd Glesicah Uterdtare. For

i nt er nedi at e of the d
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the like. Pmdé@aegmh%vﬁayva smﬁlﬁ&t FBf éﬁﬁuﬂé']%&nc@%%é QoAl, 9FER0S,

i ncl udi ng physic constants and ectra S(il_‘gta Unl ess,, speci
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X, Y, Z R and ar e as rei nbefore
20 schemes (1), (2), and (3):

Scheme (1)

0o 0

HN/U\X alkylation . \/(CHz)n\ )J\ Ox:danon/cleavage Y(CHg)n\ /U\

I -
NaH 0]
(CHong Y H,C=CH(CH,) L (CHQ‘\{Y (CH L>”’~2’Y

2

A carboxaldehyde 1 wherein X, Y, Z, m, and n are defined as described hereinbefore
can be prepared by reacting the amido group of compound a with an alkylating agent of
25  the formula L(CH,),CH=CH, wherein L is a leaving group such as halogen or
methanesulfonyloxy, preferably chloro, under basic conditions to obtain a compound b.
The alkylation reaction is followed by the oxidation/cleavage of the terminal alkene group
of compound b to an aldehyde group to obtain a carboxaldehyde 1. Various oxidizing
agents used in the oxidation/cleavage of alkenes to aldehydes are described in the chemical
30 literature. For example, J. Org. Chem. 1956, 21, 478 describes methods utilizing osmium
tetroxide and sodium (meta)periodate; Syn. Comm. 1982, 12, 1063 describes methods
utilizing potassium permanganate and sodium(meta)periodate; J. Org. Chem. 1987, 52,



50 H(CH2) reductive R2 O LcH2ZNX X amination (CH2y,,~Y R2 NHRS | R4
(CH2ZLY | R4 RIM R1 R3 2 WD 01/90081 PCT/ EP0O1/ 05584 -23 A conmpound of
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triacetoxyborohydride in 1,2-dichloro- 10 ethane. Reductive am nation
procedures are described in the chenl% literature. For exanmple, J. Og.
Chem 1996, 61, 3849 and Tetrahedron L 1996, 37, 3977, describe

met hods utilizi sodi um triacet oxyborohydri de as a reagent for the
reductive aninaiﬁon of al dehydes mnth a wi®e variety of anmines. ForQ

exanpl e, J. m : 1971RO (CBIR/ and nt Cobi~ 6,
499 descri be rrgt h%s—ﬁ{—i—&%-ﬁg» um cy obdfr h;c%l%@%}éa? eagentN!forl
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materials of Scheme A comercially ava| able or are known to, or can
readi |y be synt Fesi zed by those of ordifary skill in the art. Fod exanpl e,

the starting carboxal dehyde 1 can readily be synthesized as shown by the
fol | ow ng react Alegrnaf?elg aheresalddhyde (L&)hﬁramt 3%, mSattemere(dbfinedastddéotibed
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10 alkylating agent of the formula L(CH,),C(OR), wherein R is (C,.¢)-alkyl and L is a leaving
group such as halogen, preferably bromo, to obtain a compound c. The alkylation reaction
is followed by the hydrolysis of the acetal group of compound ¢ under acidic conditions to

obtain a carboxaldehyde 1.

Scheme (3)
o)
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d e
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RO CHIsNZ,Y (CHzng/Y
1
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Alternatively, a carboxaldehyde 1 wherein X, Y, Z, m and n are as described in the
Summary of the Invention, can be prepared by treating an aminoacetal d wherein R is
(Ci.6)-alkyl with an appropriate acylating agent such as acylating agents of the formula
L(CH,),COL', or L{(CH;),OCOL', or L(CH;),N=C=0 wherein in each instance L'is a
20 leaving group such as halogen, preferably chloro, to obtain compound e. The acylating
reaction is followed by the internal N-alkylation of compound e, and the subsequent

hydrolysis of the acetal group of compound f to obtain a carboxaldehyde 1.

For example, the starting phenylalkylamine 2 can also readily be synthesized as

shown by the following reaction schemes (4), (5), and (6):
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conmpound woM1idgodan al kyl ating agent of 25 the formul a L( Gidd)rroifesise
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Alternatively, a phenylalkylamine 2 wherein R', R%, R?, R?, and R® are as described in

15 the Summary of the Invention may be prepared by reacting bromobenzene j with
magnesium metal and an alkenyl halide to obtain compound k, followed by ozonolysis of
compound k to obtain compound |. A phenylalkylamine 2 can be obtained by the
subsequent treatment of the compound | with a primary amine of the formula R°NH,
under reductive amination conditions. Various methods for the synthesis of a

20 phenylalkylamine 2 are described in the chemical literature, for example, J. Med. Chem.
1973, 6, 480-483; J. Med. Chem. 1986, 29, 2009-2015; and J. Med Chem. 1991, 34, 1662-
1669.
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appropriate acylating agent such as acylating agents of the formul a
L(CH2),,COL", or L(CH2)"000L', or L(CH2)"N=C=O wherein in each instance L'
is a 20 Ieaying group such as hal ogen, preferably chloro, to obtain
conpound e. The acylating reaction is followed by the internal

N-al kyl ati on of conpound e, and the sQdseguéht hydrolysis of the acetal
group of compound f to obtain a carboxal dehyde 1. For exanple, the starting
phenyl al kyl anmine 2 can also readily be synthesized as by the
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Alternatively, a phenylalkylamine 2 wherein R} R% R®, R*and R are defined as
described hereinbefore may be prepared by reacting a compound of the general structure
5 1, wherein R is alkyl, aryl or alkylaryl, more preferably R is benzyl and R* and R® are alkyl
or alkoxy, or R* and R® together with the nitrogen to which they are attached form a ring,
more preferably R* and R® form a morpholine ring; with an aryl metal reagent, more
preferably an aryl Grignard's reagent of the general structure m to yield the carbamic acid
ester of general structure o , wherein R is alkyl, aryl or alkylaryl, more preferably R is
10 benzyl. Reduction with a weak reducing agent such as sodium or lithium borohydride or
borane, preferably sodium borohydride followed by a base treatment such as potassium
hydroxyde or potassium tert-butoxide, yielded the oxazolidin-2-one p. The oxazolidinone
p may be alkylated with an alkyl substituted with a leaving group, preferably with
alkylhalide, to give the N-alkyloxazolidinone g. Cleavage of the oxazolidinone ring of
15 compounds p or g, by hydrogenolysis may be achieved, for example, with a formate salt,
preferably with ammonium formate, and palladium on carbon to yield the corresponding

chiral amphetamines of Formula 2 or of Formula 2a.



10 reduction, (Ris a (Cl_6)-al kyl group wherein CHZR is R5), or with an

al yaating agent R5L wherein L is a |l eaving group such as hal ogen. Schene 5
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phenyl al kyl a{in ngg% are_described Ii'n the chemcal l'iterature, for exanple,

J. Med. Cheffscriperyhereipbelons. 483: J. Med. Chem 1986, 29, 2009-2015; and J.
Med Chem 1991, 34, 1662- 1669. WO 01/90081 PCT/ EP01/05584 -26- Rl Schene
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A compound of Formula IA can be prepared by proceeding as described in Scheme
B. Preferably, a compound of Formula IA can be prepared by reacting a carboxaldehyde 1

with a phenylalkylamine 2 under reductive amination conditions as described in Scheme B.
Exemplary preparations of compounds of Formula IA are given in Example 1.
10 Scheme C

Scheme C, in particular, describes a method of preparing a compound of Formula I
wherein X is >N-R®, -O-, or -S-; Y and Z are each -CH,-; and R}, R?, R® R%, R, mand n are

defined as described hereinbefore.

5
R 0

1 |
R2
HY(CHa)n\N/U\X reductive amination o N~ (CHz)n\N/U\X
° (CHM R R (CHQL»\)
RS

NHRS
1b m a IB
R R3

2

15 A compound of Formula IB can be prepared by proceeding as described in Scheme
C. Preferably, a compound of Formula IB can be prepared by reacting a carboxaldehyde 1b

with a phenylalkylamine 2 under reductive amination conditions as described in Scheme C.

Exemplary preparations of a compound of Formula IB are given in Example 2.
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A compound of Formula ICa, ICb or ICc can be prepared by proceeding as

described in Scheme D.

Preferably, a compound of Formula ICa wherein Y is -O- or -S- can be prepared by
reacting a carboxaldehyde 1c with a phenylalkylamine 2 under reductive amination

10 conditions as described in Scheme D.
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or O Exemplary preparations of a compound of Formula ICa, ICb or ICC are given in

10 Examples 3, 4, and 5.
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A compound of Formula IDa, IDb or IDc can be prepared by proceeding as

described in Scheme E.

Preferably, a compound of Formula IDa wherein Z is -O- or -S- can be prepared by

reacting a carboxaldehyde le under reductive amination conditions as described in Scheme

10 E.
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Formula IDb may then be further reacted with an appropriate alkylating agent, acylating

10  agent, or sulfonylating agent by procedures known to one skilled in the art to obtain a

compound of Formula IDc wherein R is other than H.

Exemplary preparations of a compound of Formula IDa, IDb or IDc are given in
Examples 6, 7, and 8.

Scheme F

15 Scheme F, in particular, describes a alternate method of preparing a compound of
Formula I wherein X, Y, Z, R}, R%, R, RY, R®, m, and n are defined as described

hereinbefore.
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A compound of Formula I can be prepared by proceeding as described in Scheme F.
20  Alternatively a compound of Formula I can be prepared by alkylating a suitably substituted
oxazolidinone p with a compound of general Formula r, wherein L is a leaving group,
preferably an halide, to give the N-alkylated oxazolidinone 5. When X, Y or Z are N, the
secondary amino group of compound r will be protected by procedures known by the one
skilled in the art, as described supra. This reaction is followed by the cleavage of the

25  oxazolidinone ring under hydrogenolysis conditions, for example with a formate salt in the



2 RR RBNP 4 deprotection R5 0 | R2 Noml (CH2) IN® Ra (CH2LL Rl R3 H
I Db optional N-substitution RS R50 R2Z~0R2I1 N (CHZN I Nom -2)n-I
IN "/ RwvodHdgesitRa (CH2ZL 3 OR R3 N5 RR IDa (S) |IDc Rer/potosgound of
Forrmula 1 Da, IDb or IDc can be prepared proceedi ng as descri bed in
Schene E. Preferably, a conpound of Form | Da wherein Zis -0- or -S can

cond £ ons Bevast S el e Einats b g 9@% BiRGG n&éé%s@%g@@a sty
Al ter nat i vekegondaryconipe ofi fouhuledrwith the approprietesildehyde snddkl-rRﬁlcpmmmapoepar ed
by coupl i ”c%n@ﬂmﬂg‘aé"&’esl?ﬁgécﬁﬁts%ﬁerﬁé‘ﬁ %9%%}1%%??0%&@"@@ Rad %i{regtl?e Jdif:ERD! €

ni trogen- protectlnﬁ group. Wi henyl a uctive
am nati on duadugtiobfermalade¥benFed, @rnz als@ﬁéh@ngogmn»mtﬁrémg\mgp @shsound 4

can be piseparRded hdBrabidddddadityRt ected 5 car boxal dehyde if by coupling
wi th a phenyl al kyl am ne 2a, followed by reductive alkylation. Renoval of

Vi el 0 a compourFeBPIn AR onoa haraHest ot SR EBY Fhs et Bmp adna

of given in Example 9.

The compounds of this invention are muscarinic receptor antagonists. Compounds
that act as antagonists of muscarinic receptors have been used to treat several disease states
10  associated with improper smooth muscle function. Until recently, most of these
compounds have been non-selective for the various muscarinic receptor subtypes, leading
to unpleasant anti-cholinergic side-effects such as dry mouth, constipation, blurred vision
or tachycardia, the most common of which is dry-mouth that results from muscarinic
receptor blockade in the salivary gland. Recently developed M2 or M3 specific antagonists
15 have been shown to have reduced side effects. Evidence suggests that concurrent blockade
of M2 and M3 receptors could be therapeutically effective in the treatment of disease states
associated with smooth muscle disorders, such as genitourinary tract disorders, respiratory

tract disorders, gastrointestinal tract disorders, and smooth muscle disorders.

Genitourinary tract disorders treatable with compounds of this invention specifically
20 include overactive bladder or detrusor hyperactivity and its symptoms such as the changes
symptomatically manifested as urgency, frequency, reduced bladder capacity, incontinence
episodes, and the like; the changes urodynamically manifested as changes in bladder
capacity, micturition threshold, unstable bladder contractions, sphincteric spasticity, and
the like; and the symptoms usually manifested in detrusor hyperreflexia (neurogenic
25 bladder), in conditions such as outlet obstruction, outlet insufficency, pelvic

hypersensitivity, or in idiopathic conditions such as detrusor instability, and the like.

Gastrointestinal tract disorders treatable with compounds of this invention
specifically include irritable bowel syndrome, diverticular disease, achalasia, gastro-
intestinal hypermotility disorders, and diarrhea. Respiratory tract disorders treatable with

30 compounds of this invention specifically include chronic obstructive pulmonary disease,
asthma and pulmonary fibrosis.

These and other therapeutic uses are described, for example, in Goodman & Gilman,
(1996) The Pharmacological Basis of Therapeutics, ninth edition, McGraw-Hill, New York,
Chapter 26, 601-616; and Coleman, R.A., (1994) Pharmacological Reviews, 46, 205-229.
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The muscarinic antagonist properties of the test compounds can be identified by an
15  in vivo assay which determines inhibitory activity against muscarinic receptor mediated
bladder contraction and saliva secretion in anesthetized dogs, and is described in more

detail in Example 20.

The present invention includes pharmaceutical compositions comprising at least one
compound of the present invention, or a prodrug, an individual isomer, a racemic or non-
20 racemic mixture of isomers or a pharmaceutically acceptable salt, or solvate thereof
together with at least one pharmaceutically acceptable carrier, and optionally other

therapeutic and/or prophylactic ingredients.

In general, the compounds of the present invention will be administered in a

therapeutically effective amount by any of the accepted modes of administration for agents

25 that serve similar utilities. Suitable dosage ranges are typically 1-500 mg daily, preferably 1-
100 mg daily, and most preferably 1-30 mg daily, depending upon numerous factors such
as the severity of the disease to be treated, the age and relative health of the subject, the
potency of the compound used, the route and form of administration, the indication
towards which the administration is directed, and the preferences and experience of the

30 medical practitioner involved. One of ordinary skill in the art of treating such diseases will
be able, without undue experimentation and in reliance upon personal knowledge and the
disclosure of this Application, to ascertain a therapeutically effective amount of the

compounds of the present invention for a given disease.
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comprise a compound or compounds of the present invention or pharmaceutically
acceptable salts thereof as the active component. The pharmaceutically acceptable carriers
25 may be either solid or liquid. Solid form preparations include powders, tablets, pills,
capsules, cachets, suppositories, and dispersible granules. A solid carrier may be one or
more substances which may also act as diluents, flavoring agents, solubilizers, lubricants,
suspending agents, binders, preservatives, tablet disintegrating agents, or an encapsulating
material. In powders, the carrier generally is a finely divided solid which is a mixture with
30 the finely divided active component. In tablets, the active component generally is mixed
with the carrier having the necessary binding capacity in suitable proportions and
compacted in the shape and size desired. The powders and tablets preferably contain from
about one (1) to about seventy (70) percent of the active compound. Suitable carriers
include but are not limited to magnesium carbonate, magnesium stearate, talc, sugar,
35 lactose, pectin, dextrin, starch, gelatin, tragacanth, methylcellulose, sodium
carboxymethylcellulose, a low melting wax, cocoa butter, and the like. The term

“preparation” is intended to include the formulation of the active compound with
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or in multi-dose containers with an added preservative. The compositions may take such
forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, for example
solutions in aqueous polyethylene glycol. Examples of oily or nonaqueous carriers,
diluents, solvents or vehicles include propylene glycol, polyethylene glycol, vegetable oils

25 (e.g, olive oil), and injectable organic esters (e.g., ethyl oleate), and may contain
formulatory agents such as preserving, wetting, emulsifying or suspending, stabilizing
and/or dispersing agents. Alternatively, the active ingredient may be in powder form,
obtained by aseptic isolation of sterile solid or by lyophilisation from solution for

constitution before use with a suitable vehicle, e.g., sterile, pyrogen-free water.

30 The compounds of the present invention may be formulated for topical
administration to the epidermis as ointments, creams or lotions, or as a transdermal patch.
Ointments and creams may, for example, be formulated with an aqueous or oily base with
the addition of suitable thickening and/or gelling agents. Lotions may be formulated with
an aqueous or oily base and will in general also containing one or more emulsifying agents,

35 stabilizing agents, dispersing agents, suspending agents, thickening agents, or coloring
agents. Formulations suitable for topical administration in the mouth include lozenges

comprising active agents in a flavored base, usually sucrose and acacia or tragacanth;
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term surfactant such as lecithin. The dose of drug may be controlled by a metered valve.
25  Alternatively the active ingredients may be provided in a form of a dry powder, for
example a powder mix of the compound in a suitable powder base such as lactose, starch,
starch derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidine (PVP).
The powder carrier will form a gel in the nasal cavity. The powder composition may be
presented in unit dose form for example in capsules or cartridges of e.g., gelatin or blister

30  packs from which the powder may be administered by means of an inhaler.

The compounds of the present invention can be formulated in transdermal or
subcutaneous drug delivery devices. These delivery systems are advantageous when
sustained release of the compound is necessary and when patient compliance with a
treatment regimen is crucial. Compounds in a transdermal delivery systems are frequently

35 attached to an skin-adhesive solid support. The compound of interest can also be

combined with a penetration enhancer, e.g., Azone (1-dodecylazacycloheptan-2-one).
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4-(2-Oxo0-azocan-1-vl)-butyraldehyde

To a stirred suspension of sodium hydride (0.9 g, 37.5 mmole) in dimethyl-
formamide (50 mL) was added azocan-2-one (3.83 g, 30 mmole). The mixture was stirred
at room temperature for 15 minutes, and then 5-bromo-1-pentene (5.03 g, 33.7 mmole)

25 was added slowly. The reaction mixture was stirred at room temperature for 30 minutes,
and then at 80 °C for 16 hours. The solvent was removed under reduced pressure and
water was added to the residue. The mixture was extracted with ethyl ether, the organic
phase was washed with water, dried (magnesium sulfate) and concentrated to give 1-pent-
4-enyl-azocan-2-one (5.53 g,) as an oil.

30 Osmium tetroxide (17 mg, 0.07 mmole) was added to 1-pent-4-enyl-azocan-2-one
(5.52 g, 28.3 mmole) in a mixture of tetrahydrofuran (100 mL) and water (50 mL) under
ambient water bath cooling. The mixture was stirred for 5 minutes and solid sodium

periodate (15.11 g, 70.65 mmole) was added in portions over 15 minutes. The reaction
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conpri si ng (&Kh%n@s@ﬁrh\éﬁlfét?gd o%eéntfﬂe@@uhﬁee&{o h@%ﬁlc'a#gnh?émgﬁtgﬁaghgc“

glycerin o e an cia;, an washes coffpri si ng

i ngr edi ent Wgﬁ ?félwgé"fr‘fgﬁpao aé%_('}alnr]é';’jl rl]7F‘|§3€ d38df the present
invention may be fornulated for adm nistration as 5 supp03| tories. Alow
nel ting sax, sihilady,dollowihglthe pi)bcefd&téascﬁ@drﬂ;e@hb(&%[b@l&q)t@han Rchgtter is
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exanpl 6. by o8By e R A B st B Rl e e Aol o
conveni ent b&rpm@dl pgtlltdse, with loHenepptopricteclkylating agents of tihehfdzynula' he compounds of
the presentycpy e dH-OPH MRkl £ R qyelvgﬁ%?oé]g Etfcma‘ﬁ ‘Pllalo%& QHH\J]%l%ug ﬂidcﬁ’fgcatlzms
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f or mul ati4 ons (378y¥0- p@ oagﬂphﬁiqdyl) Bufr QH @aga mul ti dose form In the latter
case of a r. or t this Chl the pati ent

admi ni ster %@chﬁ (épﬁ)ﬁpgb& [ilé dlﬁ?"é’&@‘?ga‘%ﬁ/‘f %HKE ‘T‘?P—?r sol ution or
suspension. In the case of a spray, this may be achleved for exanpl e by
means 15 of a met eré the present
invention may be f0O - ' ' cularly to
the respiratory tract and i ncl ud| ng i nt ranasal adm ni st ration. The
conpound wi-OXgrednkdrexabutii i b4 sliazepd arboxsilic acid #¢ vl estepl e of the
order of five (5) mcrons or Iess Such a partl cI e size may be obtai ned by

' B e st T

such as'a Aﬁ?‘ﬁﬁ\?ﬂ&?%‘i"ﬁ@ﬁ?ﬁ&ﬂ“ C;i ‘ﬁ) Px‘e igzepang LRGP }GfalclilotF’b' ane,
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ot her suitaple 0 on ent 0.cont ai sur f act ant
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such as I actose, starc
partitioned between water and ethyl acetate. The organic phase was washed with water,

dried (magnesium sulfate), and concentrated. The residue was dissolved in diethyl ether,
and the suspension was filtered, and the filtrate was concentrated. Purification by silica gel
chromatography, eluting with 2% methanol in chloroform, gave 4-(4,4-dimethoxybutyl)-
5-o0xo-[1,4]diazepane-1-carboxylic acid tert-butyl ester (0.8 g,) as a heavy syrup. Nmr:

25  (chloroform-d) & (ppm) 1.49, s, (9H); 2.64, m, 3H; 3.32, s (3H); 4.37, m, (1H).

A solution of 4-(4,4-dimethoxybutyl)-5-0xo-[1,4]diazepane-1-carboxylic acid fert-
butyl ester (3 g, 9.08 mmole) in glacial acetic acid containing 0.5 mL water (10 mL) was
stirred at room temperature for 24 hours. The solution was concentrated at 35 °C under
reduced pressure, and the residue was partitioned between saturated aqueous sodium

30 bicarbonate and diethyl ether. The organic phase was dried (magnesium sulfate),
concentrated, and the residue recrystallized from diethyl ether/hexane to give 5-oxo0-4-(4-
oxobutyl)-[1,4]diazepane-1-carboxylic acid tert-butyl ester (0.85 g,), m.p. 86-87 °C.



starch derivatives such as hydroxypropyl methyl cellul ose and

pol yvi nyl pyrrolidine (PVP). The powder carrier will forma gel in the
nasal cavwiogy1996 powder conposition nay be presented in pgrtpodesssf or m
for exanple in capsules or cartridges of_g9., gelatin or blister 30 packs
fromwhich the powder may be adm ni stered by nmeans of an inhaler. The
conpounds of the present Jinvention can be fornulated in transdernal or
subcut aneous drug dikparatign 3iéaltersn gparatig 2 60y adl € iEa anvant ageous
when sustained rel ease of the conpound IS necessary and mhen pati ent

conpliance wW_Lh, RinetilfRI M cefGhoBN IS crucial. Conpounds in a transder nal
delivery sys!temsié Treguentl Sg attached to an skin-adhesive soI id

support. The conpound i nterest, can 0.b in th a netratjon
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be a pac kagﬁﬁonr(@gagr 25iRRhole) s RaddawRe reﬁamlﬁhﬂatm V@us%@aeaenaaaeﬂm foeg.50f
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ampoul est0 ahewrs apg Blteneds Theligte "f"i‘)?rcﬁilﬁ"é‘ﬁa tg sb5 Jsitr e dimeipparethy, a@ﬁ%"t‘ ng

| ozenge it sgldne (D06 k) ascapeldgelioeinppr opri at e nunber of any of these in
packaged form 10 O her suitable pharnmaceutical carriers and their

f or mul Tha. 0
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edi ti on, Easquous %nahse}mﬁann £20 REpweskeatedt inder p&ﬂaxrfmlehwltﬁhe Hmérlmj‘b’@t i ons
contai ni ng ansﬁmgqpﬂyc%ug he Ipésﬁﬁﬁ@mfawﬁﬁeﬁea%daaoﬁcaﬁe%d Redvd @-&xaml es

10 to 16. 15 oW n epar at| ons and exanples are given to enable
t hose sk}l | BtPerlﬁmr]fréd)aafCFta?dce Y#ol0H9S é&?%le&iﬁh%‘f% -and and to practice the
present invention. They should not be considered as Iimting the scope of
the inventi anp-bw-[ NEoehrocas-3b4)-Batyidlddhsle ati ve and representative
t her eof . EXAIVPLES 20 Preparation 1 (preparation of a conmpound of Formula
1) 4- (2 - azo_can al deh r si on
of sodi um hy drl 38 2 geegq 'ledss?l%lo)n ofq #Méhc&gene IﬁQ&uIr?e @1%L é’O%gm%Hﬁ R&E
added dropwise a solutlon of 5- chloro 1-pentanol (4. 9 g, 40 mmole) and

N,N-diethylaniline (5.97 g, 40 mmole) in toluene (40 mL). The reaction mixture was

20 stirred at ambient temperature for 4 hours. The mixture was filtered, and the filtrate was
concentrated. The residue was taken up in ethyl acetate, filtered, and the solution was
added dropwise to an ice-cooled solution of 4-aminobutyraldehyde diethylacetal (7.09 g,
44 mmole) and triethylamine (4.45 g, 44 mmole) in ethyl acetate (60 mL). The reaction
mixture was stirred at room temperature for 15 hours, filtered and concentrated.

25 Purification by silica gel chromatography, eluting with 10% ethyl acetate in hexane, gave
(4,4-diethoxybutyl)carbamic acid 5-chloro-pentyl ester (11.4 g,) as an oil.

To a solution of (4,4-diethoxybutyl)carbamic acid 5-chloro-pentyl ester (11.4 g, 44
mmole) dissolved in N,N-dimethylformamide (100 mL) was added de-oiled sodium
hydride (1.01 g, 42.3 mmole). The reaction mixture was stirred for 15 hours at room

30 temperature, and then at 70 °C for 3 hours. The mixture was diluted with water, saturated
aqueous sodium chloride was added, and extracted with ethyl ether. The organic phase was
washed with water, dried (magnesium sulfate), and concentrated. Purification by silica gel
chromatography, gave 3-(4,4-diethoxybutyl)-[1,3]oxazocan-2-one (2.03 g) as a viscous oil.



formam de (50 nmL) was added azocan-2-one (3.83 g, 30 mple). The m xture
was stirred at roomtenperature for 15 mnutes, and then 5-bronp-1-pentene
(5.03 g, ’¥doioomml e) 25 was added slowy. The reaction m Xyepovesssstirred
at roomtenperature for 30 mnutes, and then at 80 C for 16 hours. The

sol vent was renoved under reduced pressure and water was added to the

residue. The m r was
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m nutes. The r g clt(1€ WO 01/90081 PCT/ EPO1/ 0558 -38 mxture was stirred
for 3 hours }élﬁ edi’ed The filtrate was concentrated, saturated with
solid sodium chl ori de and extract ed wi th methylene chloride. The organic
phase was dii2 atrghiss O pHTIIE-A + ¥ )- prpe pegeored rat ed. Purification by
silica gel chromat ogr aphy, el uti ng wi th chl orof orm gave
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ester. Preparation
5- Ox0- 4- ( 4- traselvyasmnqemﬁaéqie@drmmﬁe by bibiza/gal chmmogr@ph)z, sletipl witht er To a

suspensi;on m{aﬁeoeﬁzp&w@ mé@ﬁdn@pulo@ . 51)95;9% 10 {43 (i%ﬂ?mgg cﬁ;gm{reﬁ ydr& N N- 15

di met hyl f or mam g § - OXO- - carboxylic
aci d tert - BRIEFyHdinsgane (7956 ﬁsarﬂm 7 mol e) The reaction mxture was war ned
at 50 Cfor 5 mnutes, and then at roomtenperature for 15 mnutes. To the
resul ting soI utA ﬁﬁxﬁﬂﬁﬁoﬁﬂd&aﬁl-daetm;q@a@yl)yetﬁbgim;glﬂnd&m byt (lag;at.%alml(n@le% g,

5 I f
26 hour s, (1 Lok DaeRaEl PTLR M nlE Rt ol Sl BB PR, "
bet ween vvat‘eers Iam@demldyﬂ refloefart2d hohhe The gaxtuce whsdgered shavdlétatedvasi t h wat er,
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magnesium sulfate, and concentrated to give 3-(2-oxo-tetrahydropyrimidin-1-yl)-
propionaldehyde (0.46 g).

Preparation 4 (preparation of a compound of Formula 2
(R'and R®=H, R’= t-butyl, R* = methyl, R® = ethyl)

25  (S)-2-(4-tert-Butylphenyl)-1-methylethyl] -ethylamine

Step 1:

(S)-2-(4-tert-Butylphenyl)-1-methyl-2-oxoethyl]-carbamic acid benzyl ester (o)

To a suspension of 0.85 g (34.6 mmole) magnesium turnings in 25 mL
tetrahydrofuran was added 5 mL of a solution of 5 g (28.8 mmole) 1-bromo-4-tert-
30 butylbenzene in 25 mL tetrahydrofuran. One iodine crystal and 1,2-dibromoethane
(0.3 mL) was added and the mixture was heated to reflux to initiate the reaction. The rest
of the 1-bromo-4-tert-butylbenzene solution was then added dropwise and the reaction

mixture was stirred at room temperature for 1 hr. The remaining magnesium was allowed



and the suspension was filtered, and the filtrate was concentr at ed.
Purification by silica gel chromat ography, eluting with 2% net hanol in
chl or of orwio @@¥es314- (4, 4- di met hoxybutyl ) - 5-oxo-[ 1, 4] di azepangepo108&5slpoxylic
acid tert-butyl ester (0.8 g,) as a heavy4yrup Nnr: 25 (chloroformd) 6
(ppm 1.49, s, (9H); 2.64, m 3H 3.32, ? 4.37, m (1H). A solution

butyl oster DI HEREPHIubeRERte el sl afﬁiﬁ aceﬂ?ad 5 EOROIAG ATt Br
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preparation pifaswasomshedlmthfzsm mnhmteﬂ)sodlum chlonde, dried (magnesium sulfate) and

(2- oxo- pi pe T ;

am noacet al déeﬂtéétljaéy %C%?F%G?(ggfp%? : 35)32 %57 t‘% %ﬁgﬁﬁ&wﬁhﬂ{emﬂ (Z:eotnggthY 20
nm.) and 2M setl amwee estqrznwmyom@amd %2 ghingy- d\‘ié-lléBy@ chloride 5
(1.55 g, 10 mmol e). The reaction mxture was stirred at anbient tenperature
for 1 houg. stdf® aqueous layer was separated and extracted with ethyl

acetate. The conbl ned organic phase was washed w th 1% hydrochloric acid
and water, 2 ted. The oily residue

: ¢ e oGt S Ot Hy deP160% in oil) (0.3 g,
7.5 mol e) was added. The reactl on m xture was heat ed under reflux for 1.5
1o hours and fi I"Roermdiuu&hﬁgg(Z6rEammolﬁs{(&)eﬁq(:4eMtrhmertp}knylglvmethyl2 oxoethyl

rln 5( tzurzed:)petléagé}{gé gééh)oeﬁigﬁ’&ft 4o%n19go§}1 §_1@)mr?? ﬁ%ﬁlo?wése%dﬁ&’d%
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concentrate ive - % pi per.idi n-1-yl 69 g) as a
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m Xt ure was [éssstei Themsmea\mbrﬂmstaﬂémbélom diethyf etherfhéxane o provide (MS33)¢ % (4vas
filteredy, a@@t%?ﬁil%%%nggai—g}]e G ﬁ%%ﬂs g,TrHEb hEsheye was taken up in

OX
et hyl acetate the so ut| on

Similarly, following the procedure described above, the following compounds were

prepared:

(S)-5-(4-Benzyloxyphenyl)-4-methyl-oxazolidin-2-one. m.p. 138-139°C;

(S)-4-methyl-5-(4-trifluoromethylphenyl)-oxazolidin-2-one. m.p. 158-159°C, diethyl
25 ether/hexane;

(S)-5-(2,3-dihydrobenzo[1,4]dioxin-6-yl)-4-methyloxazolidin-2-one; M+H=235; and

(§)-4-methyl-5-(4-methylsulfanylphenyl)-oxazolidin-2-one; m.p. 112-114°C.

Step 3:

48,55)-5-(4-tert-Butylphenyl)-4-methyl-3-ethyl-oxazolidin-2-one

30 To a solution of 1 g (4.3 mmole) (4S,5S)-5-(4-tert-butylphenyl)-4-methyl-
oxazolidin-2-one p in 10 mL N,N-dimethylformamide was added 5.2 mL (5.2 mmole)
1 M potassium tert-butoxide in tetrahydrofuran. To the resulting gel was added 4 mL
(4.7 mmole) iodoethane. The reaction mixture was heated at 70 °C for 1 hour. Cold water

(25 mL) was added and the mixture was extracted with 30 mL ethyl acetate. The organic



added dropwi se to an ice-cool ed solution of 4-am nobutyral dehyde

di ethylacetal (7.09 g, 44 mole) and triethylamne (4.45 g, 44 mmole) in
et hyl aceiv@t@mp6Q nL). The reaction mxture was stirred FcWEdMss84
tenmperature for 15 hours, filtered and copgcentrated. 25 Purification by
silica gel chromatography, eluting with 10% ethyl acetate in hexane, gave

(4, 4-dietho r oro ster as an oil.
To a sol ut| a@é‘ﬁvﬂ‘ﬁ&s Q@H{hh‘%?ﬁ‘gd?@mr PR AT e(1:‘, %%i n%aggﬁﬁné gat%i d ester
(11.4 g, 4con|¢¢mr8é§d dnderakdwedd presiyrh-(d5,A8)- waﬁwmlpherwme@mbylﬁmhﬁdded
de-oil ed so , I

stirred forglfga}]déﬁ%gégéj&yg%%&%b tatsa%égét HuﬂrééSﬁd gﬁﬁﬁhﬁa&&&%&%&ﬁ?bg g‘hour S.
The ni xt ur eMidE2$ilt uted with water, saturated aqueous sodi um chl ori de was
added, and extracted with ethyl et her The organi ¢ phase was washed with
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gel chroma die ybu can- 2-one
(2.03 g) as &g’héﬁ’é'gﬁéﬁem%%‘%’% YUBcRe E’:%&ﬂ@%gé ‘%Effi{& M3t ure of
3-(4,4-di ethbﬂptﬁi’ﬁyl) [ 1, 3] oxazocan-2-one (2 g, 7.3 mole) and 1.5 g Dowex
50W2- 200 i on exchange resin in 3% aqueous tetrahydrofuran (30 nL) was
heated undgr, peflux for 24 hours. The mixture was filtered, and the
filtrate was Ig:oncent rated and dissolved in dichloromethane. The sol ution
was dried vvlth magneS| um sulfate and 5 concent r at ed to give 4- (2-oxo0- |
1,3] oxazocken234 LI ethylethyB-ethvlamine vij scous oil  which

soI idified. 3 (2- Oxo- tetrahydropy |md| n- 1 yl ) - propi onal dehyde To a

?f; i g g ed 1@28 i cea ﬁﬁﬂdtﬁéaﬁptlg 19 BSJﬂltnﬁ(fle)?(-zls,BBEﬁﬂﬂ&@t@iﬁﬂﬁﬂ&ﬁ/@%%@ﬁﬂﬂ@ﬁﬁt al
, in die e
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stirred at crambxm inePpet ahathendl oms Hedmim&ler Téflx for Xhons. Wesmooweevas fiktred and
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de-oil ed so
stirred at b@w mlaamuﬁ@ sodtemcerhonateaad @akbﬁﬂwbaqeﬁt@Té@ pxganisphese (40

m), andsfi Msedr?éé (maEB@sml'n' shffﬁt‘éﬁaﬁ'@&)ngéiﬁ%éﬁ hid e dedtdd Pi%rséﬂcrb g9)-by45bh ca

(70: 517 0. ety I smessr et e pamaigynos ke iy B disg oAt Bone (9. 05

g) as an 0|(ﬂleth&lahaﬁupggpﬁlﬁ,i@ﬁ-im@e@hoxypr opyl )tetrahydr opyrim di n-2-one
(1 g, 4.35 mole), and 1.0 g Dowex 50W2-200 ion exchange resin in 3%

aqueous tetrahydrofura 530 i 5 eat under refi:ux fg 24 hours. The
m xture was filtered, Mﬁs—%ﬁ%&ﬁ%ﬁ%ae resi due

di ssol ved i n dichl oronet hane S{?g j I-(Ijrﬁ ed WlhtlhRZ Buty])
an = = methy! = t-buty.

20 (S)-2-(4-tert-Butylphenyl)-1-methylethylamine

A mixture of 1 g (4.3 mmole) (4S,5S)-5-(4-tert-butylphenyl)-4-methyl-oxazolidin-2-

one p( see preparation 4, step 2), 2 g (31.74 mmole) ammonium formate and 0.1 g 10%
palladium on carbon in 25 mL methanol was heated under reflux for 2 hrs. The mixture
was filtered and the filtrate was concentrated under reduced pressure. The residue was

25 partitioned between 10 mL 10% sodium carbonate and 25 mL ethyl acetate. The organic
phase was dried (magnesium sulfate) and concentrated under reduced pressure. The title
compound was isolated as the hydrochloride salt from diethyl ether, 0.93 g (95%),
m.p.259.5-261.3°C.



magnesi um sul fate, and concentrated to give
3-(2-oxo-tetrahydropyrimdin-1-yl)- propional dehyde (0.46 g). Preparation 4
(prepar atweoi®bosa conpound of Formula 2) (R and R3 =H, RPpereawhsdss R4 =
methyl, RS = ethyl) 25 3

(S)-2-(4-tert-But)rl phenyl)-1- et hyl et hy'I4f-'et hyl ami ne Step 1:
(S)-2-(4-tert-Butyl phenyl)- 1-net hyl - Zﬁ%&gﬁiﬁl -carbam c acid benzyl ester
(o) To a suspension of 0.85 g (34.6 gnesiumturnings in 25 nL

t et rahydr of ur an we@PrésheebrboflCothpsundidfFol@Rladl & dgscriB8d & SakemeB)
1-brono-4-tert 30 butyI benzene in 25 m_ tetrahydrofuran. One iodine crystal
and 1, 2-dib ot Enﬁ;twe was,heated to
reflux to i< o= PRe LTS G ARa C

1-brono-4-tert- butyI benzene sol ut| on was then ed dropwi se and the

azepan-2-one

reaction mxture was stirred at roomterrper e f 1 hr. The remaining
magnesi um was al | oned WO 01/ 90081 PCT/ EPl/O -41 to settle and the
supernat ant was added in portions t ooke I oysly prepared mxture
of 8 g (27.4 mole) ((9S)- 1nﬁtd1l- pilphol i n 4y| 2- gxoet hyl ) - car bam c
acid benzyl ester n in 30 m_®t eof ahydr of uFik and (60 mml e) 2M

i sopropyl magnesium chloride in diethyl ether. The reacti on m xture was

vel |t Bred m APURETS Pt ehermshTldrre il iR h AR T Boigha

m'hxt ure was(2eocto- mpen#lmylhdceﬂamehﬁﬁ (A5 gpb@tmmnk:),emld;sbdmuetraatcaoxvﬁmeo}mdgldm c
ase was

P "‘@%ﬁi‘ggncenpar fe eg‘ihzf] MBP&e’Fﬂnﬁ,ng QWAL Kk Gfat 105G IRARE R 6T

sul fat e)

(S)-2- (4 t ehqurg(khe| pixsrEvas copgentigted zmé%betqqgﬁm]ewaé prusisiened hetvgerpdigthyl est er
0 was i sol atpé 38 n@L)SeQJd' s@zur@teg aﬁheoﬁ% §bd1&1§@1c]a5’§orﬁte @2@ n%ﬁ)e'@'hg orgamc solution

(4S, 59) - 5(4tert th ? é : -metH zolltg -one To a solution
of 9 g (96.SauftiRerdM! /z%(y rochloric e ﬁ emenyf 2gd laiebeﬁﬁw]

cg(r]I bgmdc acwskhbé nrz’&ll dleﬁh'@’mh@‘ and tHDpMtwab @dl;uetae t@[wlwiltﬁ 26% sddpime hpdiokidesBhe
adde r opwi

Gater cont arHRG g t%@&ﬁ%@%aﬂeé%}?ﬁ% PO e SHEb S 300 ol "
stirred at subm) tedpencantrateditogive 5-(Rr{sthylFfie (4-neferyphed- beptrdebyl-and t he

or gani ¢ phaﬁ‘ﬁm}@@%hﬁlzégﬁﬂn"\i bhe ?15(0?4 lg%Qs(yQ ﬁQQ}uH '311 prﬁglF Qs gcﬁlveﬁ Fromgnol was

renoved under ressure an e renm uene utlon was

heat ed ufdedibprdoylk-tarrate sal Angly&akeg) ﬁ%ﬁaﬁm@z%n@vé@%ﬁdéﬂ 1’r1‘é(ﬁ9,6§/6

pressure. Tf:@n{de@@@ wesg 45eqnypbal | i zed from diethyl ether/hexane to
provi de (4S,5S)-5-(4

Similarly, following the procedure described above in Example 1, but optionally

replacing (2-oxo-azepan-1-yl)acetaldehyde with other appropriate compounds of formula
1a, optionally replacing [2-(4-methoxyphenyl)-1-methylethyl]-ethylamine with other

20 appropriate compounds of formula 2, and utilizing modifications known to those skilled in
the art, the additional compounds of Formula I wherein X, Y, and Z are each -CH»- were

prepared:

1-(2-{ethyl-[2-(4-methoxy-phenyl)-1-methylethyl]amino}ethyl)-pyrrolidin-2-one,
dibenzoyl-L-tartrate salt, 12, Anal.: Calcd. for Css6HgN»Ogp : C, 65.24; H, 6.39; N, 4.23%;
25  Found C, 64.75; H, 6.08; N 3.97%;

1-(4-{[2-(4-bromo-2,5-dimethoxyphenyl)-1-methylethyl]ethylamino}butyl)-piperidin-2-
one, dibenzoyl-L-tartrate salt, 13, m.p. 97-98 °C, M+H = 455;

1-(2-{ethyl-[2-(4-methoxyphenyl)-1-methylethyl]amino}ethyl)-piperidin-2-one,
dibenzoyl-L-tartrate salt, 14, Anal.: Calcd. for C3;Hy4N,O4: C, 65.67;H, 6.55; N, 4.14%;
30 Found C, 64.86; H, 6.23; N 3.92%;



20 tert-butyl phenyl)-4-nethyl -oxazolidin-2-one p, 3 g; mp. 199-200 C.
Simlarly, followng the procedure described above, the follow ng conpounds
were preway@doodtS) - 5- (4- Benzyl oxyphenyl ) - 4- net hyl - oxazol ipdiTepd108884 M p.
138-139C;, (S) -4-nmethyl-5- (4-trifluoronethyl phenyl)-oxazolidin-2 -one.

m p. 158-159C, diethyl 25 ether/hexane; ) - 5- (2,3- dihydrob enzo [

1, 4] di oxi nq - A-qet hyl.oxazol i di n-2- ' H=235; d. ..

(S)- 4- et hyl ??—“f%?y ﬁ%ﬁ% seﬁl?‘%%%"éﬂéﬁﬂ%@%@yfflﬁ‘iﬁfﬂ%ﬁ@?eﬁ‘idbr?'2'1°ffi 114C,
Step 3. (4dibsgoybLitartrase salBns \Amphe@sltd. far GatayN.C8s 8.6AH0 (X80 RiHi6Z72 None

(9) 30 To ays®eutd f 62l 48, TER40);
(45, 55)-5-(f%rﬁ‘%ﬁ%ﬁ%ﬁ%&:‘% met ﬁﬁ% oxazolidin-2-one p in 10 nm

N, N- di et hyl f,orpanm de was added 5.2 ni_ (5.2 nynole). 1. M potassium

tert - but ox] 4 o CSPreshy P b akr Ry e A P oRHREAY 48 PRSI GaTethe i (4. 7
mol e) |( gg o&ﬂ:&:m;eylﬂﬂamaea&% Lol XCalE® IS, FRat.ed, ﬁ@,d6?3@7§r1{f6§%1; %11,_ hm%;l Col d
wat er S ] C m xture was extracted wt et hy

acet at e. Thg‘%‘%}%@n?ﬁﬂg\%eé%%ﬁggi%r:d/ EP01/ 05584 -42 phase was washed with
two 10 nL portions water, dried (magnesium sulfate) and concentrated under

reduced pres<2{ethyl-S(468porophenyl 41 traethyl8hiyl] hiniver)gthyl)-piperetil 2t o1, dibehadyi-
oxazol i di n-2- i.sal gd_gdo L .alline solid from et hyl

acet at e/ hex%rggr?ﬁi&(%@%zf rﬁ'%k%:%l@%\gigcmg%rl y, follow ng the procedure
descri bed abgve, the foll ow nq conpound was prepared:. (S -5- .

(2, 3- di hydr btséi k2 (4-chlonophenily; nmethyle)h}'hlei%?éfimmogitlpsﬂbpmerlé&la%epp,dhbﬁnzozine;
M-H=277.10St BERardratd salt; 28,(M+Hes32sBut yl phenyl ) - 1-net hyl ethyl | -eth fam ne 10 A
m xture of 1 g (3.83 Mol e

)
4S, 5S) - 5- (4- 1 ent - henyl ) - 4- net.hyl < 3- et - azol j di n- 2- one,
(31" 74 rmol S L3RR RO Rtp oo ot Tiaigl Sl dariin-Solhy
met hanol wadibbeatybd-tartdete saligfl9,ubnal. o€al2d. foi€ 5 H . Fal, Odo X CU6820EE 5166} Neb.88%; and
the fi Itratgo%mfccwg_f,:?%%eﬂ%%d/er reduced pressure and the residue was

partitioned ~between 1 saturated sodi um carbonate and 40 niL et hyl
acetate. The organic phase 15 was_dried rrg%‘r]llesi um sul fate) and
¥

concent r at et (¢mietdil- f%ﬂ%@@@lm]f)el-n(eﬁ)}’ﬁg arpigethutyl)-piperidin-2-one,
But yl pheny! diibdniti-nydagitty bdit, &, Ryhiamiana. f@%‘gﬁigifg%gg R 86 hbye sl 8 Blognd; de

salt from gieido s3di% 6.6 N dhos,™ P- 1694

1-(2-{ethyl-[2-(4-isobutoxyphenyl)-1-methylethyl]Jamino}ethyl)-piperidin-2-one,
dibenzoyl-L-tartrate salt, 21, Anal.: Calcd. for C4HsoN;O10 : C, 66.84; H, 7.01; N, 3.90%;
Found C, 66.03; H, 6.76; N 3.74%;

20 1-(2-{[2-(3-phenoxyphenyl)-1-methylethyl] propylamino}ethyl)-piperidin-2-one,
dibenzoyl-L-tartrate salt, 22, Anal.: Calcd. for Cy5HN,O10 : C, 68.60; H, 6.43; N, 3.72%;
Found C, 67.56; H, 6.23; N 3.48%;

1-(2-{isobutyl-[2-(4-methoxyphenyl)-1-methylethylJamino}ethyl)-piperidin-2-one,
dibenzoyl-L-tartrate salt, 23, M+H = 347;

25  1-{2-[2-naphthalen-2-yl)-1-methylethyl]propylamino}ethyl)-piperidin-2-one, dibenzoyl-
L-tartrate salt, 24, Anal.: Calcd. for C4;HisN2Os : C, 69.28; H, 6.52; N, 3.94%; Found C,
67.58; H, 6.16; N 3.48%;

1-(2-{[2-(6-methoxynaphthalen-2-yl)-1-methylethyl] propylamino}ethyl)-piperidin-2-one,
hydrochloride salt, 25, Anal.: Calcd. for C,4H35CIN,04.0.4 H,0: C, 67.63; H, 8.47; N,
30 6.69%; Found C, 67,42; H, 8.30; N 6.63%;

1-(2-{[2-(4-chlorophenyl)-1-methylethyl] propylamino}ethyl)-piperidin-2-one, dibenzoyl-
L-tartrate salt, 26, M+H = 377;



Preparation 5 (preparation of a conpound of Forrmula 2) (R, R3, and R5 =H,
R4 = methyl, R2=t-Butyl) 20 (S)-2-(4-tert-Butyl phenyl)-1-nethyl et hyl am ne
A m xt ur ewefo1bogs1( 4. 3 nmol e) PCT/EP01/05584

14S, 5S) - 5- (4-tert-butyl phenyl) - 4- net hyl - ?‘sﬂaol i di n-2- one p(see preparation
4, step 2), 2 g (31.74 mmole) amoniumfo te and 0.1 g 10% palladium on

carbon in 2 ea flux 2 hrs

was filter eg (gh{éf“f%@ﬁﬁr?gl} 5’?’@“\7\}5‘5&8’5&#’5@& ?%?%‘8%&%%%1% é%%élb-gporneersn%%re%zoylrhe
resi due wasLZErt{ﬁéHaltfl_ﬁri*édPhéﬁﬁveen 10 nmL 10% sodi um carbonate and 25 ni
ethyl acetate. The organl C phase was dried (magnesium sul fate) and

concent r at ediedilie o as
t he hydr ochlgloerl H%alﬁglé rom d| etgg eP%% ﬁlb&]lcg% 3 ﬁ?@g@ﬂ%&%ﬂ@ﬁ:ﬁ%gﬁh %31 3
C. WO 01/ 906%4> FEThEmb gy salt, KABEE 1 (Preparation of a Conmpound of

Formula I A as described in Scherre B) 1-(2-(Ethyl- f

2- (4- et hOX)iﬁﬂﬁhylharbirm@id“dlh-QEJ{l 1- @ri2reto- iﬁamﬂﬁn BB prit] a?mﬁi&f?-pr@'ﬁ) fhenyl N
H3CN CH3 5 Atrrrl (yitbu é %}t ariﬂe %Eﬂ?@?{ ) - 1-net hyl et hyl ] et hyl am ne (0.53
g, 2.75 mofey:® EZ??'& TS q\?l dehyde (0.5 g, 3.2 mmle), and
sodiumtriacet oxyborohydr| de (0.88 g, 4.1 mole) in 1,2-dichloroethane (15
m.) was sti prap@net2- slﬂfomqgiﬂ:)@(hﬂaﬁh)d [Re(2-®®-piperidis- 1-Fhethyt achimo ethydls phenyl
concentrate i ned between diethyl ether (50
m.) and sat gsrtgl?g%eh é%ﬁtéhg%{glsu |caHb6ﬂ%gte (25 mL). The organic solution
10 was extracted W|th 5% hydraochl oric acid 20 L and, t he agueous acidic
phase was WdSHEHV[2 1&4ﬁwéltqéfwhe@vh%elrmaﬁw qﬂh}é mi@shYé)de@t@a 368n%2 with 25%

sodi um thraiﬂedﬁalehﬁrtrQﬂexilt;Bﬁ Masi-9by acted wi th di choronmet hane, and the
organi ¢ phase was dried (sodi um sul f at e) and concentrated to give

1- (2-{ethyl t hox e | eth

- azepan- 2- oﬁggﬂ%/% g;?f égq e %’é’g'ug?%l o P\}‘W-, ’61%1“\}\/3’23 @’SIH% céagrpgylt)wge&)g

di benzoyl - Le&ten;dxbanmyi-é,l-tartraé’tnadlt,_3;,@&#&#390,0r C38H46N2010: C, 66.07;H, 6.71;
N, 4.06% Found C, 64.69; H 6.45; N 3.90% Simlarly, foIIOWingthe

procedure d Iy .
A e e G e T T S R
hydroc onde salt, 33 399

15  1-(6-{ethyl-[2-(4-methoxyphenyl)-1-methylethyl]amino}hexyl)-piperidin-2-one,
dibenzoyl-L-tartrate salt, 34, M+H=375;

1-(4-{[2-(3-chlorophenyl)-1-methylethyl] propylamino}butyl)-piperidin-2-one, dibenzoyl-
L-tartrate salt, 35, Anal.: Calcd. for CsoH47CIN,0,.0.8H,0: C, 63.35;H, 6.65; N, 3.79%;
Found C, 63.64; H, 6.65; N 3.79%;

20 1-(4-{[2-(3-fluorophenyl)-1-methylethyl] propylamino}butyl)-piperidin-2-one, dibenzoyl-
L-tartrate salt, 36, M+H=349;

1-(4-{[2-(4-bromophenyl)-1-methylethyl]ethylamino}butyl)-piperidin-2-one, dibenzoyl-
L-tartrate salt, 37, M+H=395;

1-(5-{ethyl-[2-(4-methoxyphenyl)-1-methylethylJamino}pentyl)-piperidin-2-one,
25 hydrochloride salt, 38, M+H=361;

1-{4-[2-naphthalen-2yl)-1-methylethyl] propylamino}butyl)-piperidin-2-one,
hydrochloride salt, 39, Anal.: Calcd. for Cz5H3,CIN,0.0.8H,0: C, 69.60; H, 9.02; N, 6.49%;
Found C, 69.69; H, 8.80; N 6.70%;

1-(4-{[2- (4-tert-butylphenyl)-1-methylethyl] propylamino}butyl)-piperidin-2-one,
30 hydrochloride salt, 40, M+H=387;



| a, optionally replacing [2-(4-nmethoxyphenyl)-1-nethylethyl]-ethylamnew th
ot her 20 appropriate conpounds of formula 2, and utilizing nodifications

known to Haoa®osdii |l ed in the art, the additional conpounds/forfessiul a |
wherein X, Y, and Z are each -CH2- were repared: 1-(2-{ ethyl-

[ 2-(4- rrethoxy phenyl)-1-net hyl ethyl] amin '}ethyl) -pyrrolidin-2-one,

di benzoyl - r 6H42 65. 24; H,
6.39; N 4. 2 i[tz GF @Xd’iﬁ’bﬁ‘z"éb%‘mﬁ 66@ 88“‘6 0’%"@%"1’{ a(“%%? foutD)-

[ 2- (4-br orrrpqzershmzﬁmdahx@aphldnydg salt; aBtNyHe3R%5 ]

et hyl am no} butyl)-pi peridi n-2- one, dibenzoyl-L-tartrate salt, 13, mp.

97-98 C, M'l £ 1§0‘iﬁg?y]l(][@2(3{trﬁh9wme&i1%g r@iﬁ%ﬁ&ﬁﬁ% ?rbd‘fﬁgﬁﬂﬁ&fdﬁwﬂ

am no} ethyl) -p p tartra Anal
Cal cd. for as7RiiRgBande el G5 MTERTR. 550 N 4. 14% 30 Found C 64,86 H
6.23; N 3.92% WD 01/90081 PCT/ EP01/ 05584 -44 1-(3-{ethyl-

[2-(4-mes hQXWhQWB)-dlhy&i&ﬂabxyzloﬁh’ﬁﬁlﬂ—ylmmeth}ykﬂgiﬁ)]pképyﬂurm@b}bfliﬁ/‘l)-%1plsﬁiﬁhn -2-
di benzoyl - L- ta athj §% hFéiMiﬁng Cal cd. for C38H46N2010 0.5 H20: C,
65. 22: H, 60?? OBGos 6537 H, 6.48: N394%1(2{

[ 2- (4- et hoxyphenyl ) - 1-met hyl et hyl ] pr opyI am no} et hyl)-pi peridin-2-one 5
di benzoyl - U-{4atllr @t cleabenz %ﬁromnﬁpiopylamhoﬂ)ut)ﬂbplBiﬁAB-Nne,lhydrodhloriKR salz: H

6.71;, N, 4.06 d C, 65.10; H, 6.29; N371%1(2{ethy|
[ 2- (4- quorop enyl?wi] met hyl ethyl]arri no }ethyl) -piperidin-2-one,

di benzoyl t ate salt, 3

[ 2- (4-chl orlo%Zﬁy@)miﬂlm ﬁw@bﬂ}zpwbﬁw i&@ﬁw&wp but!g B&qu’éilhg?n&ne
di benzoyd - h¥dréchl@idersale etssAH =380; MrH =323; 1-(2-{ et hyI [2-
(4-trifluoronet hoxyphenyl ) - 1- met hyI et hyl] am no}ethyl)-piperidin-2-one

di benzoyl sal t 0 2010 : C, 60. 82;
H s e NN G a R e, b RRomBlpr B RANE Y L )
(4- et hoxyphﬁhyh@sulfdnamﬂb,)hydtdcquchmln@_}Mjﬁﬁ@Ms pi peri di n-2-one, 15

di benzoyl -L-tartrate salt, 20, Anal : Calcd. for C39H48N2010 : C, 66.46; H,

684'\'39 q(2-T &p 14 %Ipﬁ%é&ihhﬂb

[ 2- (4- |sobut xypheg%p%an et h]lfmgi}?mgy mgﬁ&f u&r Berrll di n- Iie’one

di benzoyl - LY@&%M% Sglézl&_ =37al . Calcd. for C40H5S0N2010 : C, 66.84; H,
7.01; N, 3.90% Found C, 66. 03 H 6.76; N 3.74% 20 1-(2-{

[ 2- ( 3- phenaxyph@ryenkol;3Teiokyl Bihy.hahApthyBethilahidpliyl}- pibpedindi-one- one,
hydrochloride salt, 48, M+H = 361;

1-(4-{[2-(3-chloro-4-fluorophenyl)-1-methylethyl] propylamino}butyl)-piperidin-2-one,
hydrochloride salt, 49, M+H = 383;

1-(4-{[2-(4-methylsulfanylphenyl)-1-methylethyl] propylamino}butyl)-piperidin-2-one,
20 hydrochloride salt, 50, M+H = 377;

1-(4-{isopropyl-[2-(4-methanesulfonylphenyl)- 1-methylethyl]amino}butyl)-piperidin-2-
one, hydrochloride salt, 51, M+H = 409;

1-(4-{[2-(1H-indol-5-y1)-1-methylethyl]isopropylamino}butyl)-piperidin-2-one,
hydrochloride salt, 52, M+H = 370;

25 1-(4-{[2-(2,3-dihydrobenzo[1,4]dioxin-6-yl)-1-methylethyl]isopropylamino}-butyl)-
piperidin-2-one, hydrochloride salt, 53, M+H = 389;

1-(4-{[2-(3,3-dimethyl-2,3-dihydrobenzofuran-6-yl)-1-methylethyl] propyl-amino}butyl)-
piperidin-2-one, hydrochloride salt, 54, Anal.: Calcd. for C;5Hy CIN202: C, 68.70; H, 9.45;
N, 6.41%; Found C, 63.93; H, 9.16; N 6.34%;



di benzoyl -L-tartrate salt, 22, Anal.: Calcd. for C43H48N2010 : C, 68.60; H,

6.43; N, 3.72% Found C, 67.56; H, 6.23; N 3.48% 1-(2-{isobutyl- [2-

(4- met hoxwighamybgr- 1- net hyl et hyl ] am no} et hyl) - pi peri di n- 2-peneEPo1/05584

di benzoyl -L-tartrate salt, 23, MtH = 347; 25 1-12-[ 2-naphthalen-2-yl) - 1

-nmet hyl ethyl | propylamno | ethyl) -pi pe'r? 1n-2- one, dibenzoyl- L-tartrate
. . . . 0,

S o oy, IR P n o DRGSR meehyer§TprogylabtindlbafyD-bpettain®ont U

( 6- met hoxynhphrottdoxde @ity$3, AbaheEdigd. é61h§H;,CIN,05S.1.5H,0: C, 55.97; H, 8.54; N,

propyl am no V) -1 | Gl : drochl oride salt, 25, Anal.: Calcd.

for 024|—|35C:}i'ﬁlg%gi.:%ﬁrgi %?883625{ é??@g;aﬁ%s. 47; N, 30 6.69% Found C, 67, 42;

H 8.30; N 6.63% 1-(2-{. . T

[ 2- (4- chl or b‘éﬁé?&lﬂy [2t (4risifinprempthyispienijphenyidr eethyletbyplapting thugd b pipgedin-

di benzoyk- p-ohard s attgfsedohcetAB salfVisbl M+3i-4oMO 01/ 90081 PCT/ EPO1/ 05584 - 45
1- (4-{ [2-(4-chorophenyl)-1-nethylethyl]

Veredes, af by b Bhpe Rt sl e oplamise BREUSPErAR 2ion8y 1 ) et hyi
am no} pr opyhydrptidonifle sabts3% Analli Qdod dyd CLH:E QN 0.65HaD1C, 68331; My =484, 5

di met hyl car ],C | d-~4-o & I s2o2- 0X0-pi peridin-1-yl)ethyl] am no
}-propyl) - pﬁ'glrglla{?f F&Se:ds e’r6,-8'4§? %gﬁ%yllqusiért rate salt, 29, MrH=321;

propane-2-sul fonic acid 4-(2-{ethyl- [2-(2-o0xo0-piperidin-I|-yl)ethyl]
ani no} et hyl proppaeRyilforisaeid 4- ~{:{ér{2cryqo:1zemaax—lﬂBB@tyHamRylasm,nOWFw tphepyk 2- {

et hyl - [13- (é’s‘té}y]?{& MRE S 58 - AndTEEANH Sfohrh-H, 2W0IP3.1 95 RYh) c pi7ey; tdi7as2None,
10 di benzoyl - %ﬁéeﬁsalfh 31, MrH=305; 1 sopropyl carbam c acid

-tar
4- (2-{ethyl 43 %zg%é »didm N4A98t hyl | anmino }-propyl)-phenyl ester,
di benzoyl -L-tartrate salt, 32, MrH=390; 1-(4-{

[ 2- (3-trifl| ganahmidaylf@iybbyhgendsuifohivyacil 41¢-][4-(2-0x0-azepan-1-yl)-

propyl am no} b | ) - ni perj di - 0N h C ri I 3 99; 15 1-
(6- {ethyl - %’T“%h%‘(‘ﬁ’)’fr)%éﬁﬂ% e %ﬁ{}ﬁ‘jn?/’l?srtr%r%/ 51%‘?4?%’&0%&% shir, SEoM AL,

am no} hexyl ) - pi peri di n-2-one, dibenzoyl-L-tartrate salt, 34, MH=375;

1- (4-{ [ 2- (Benzhhesnbptic agitl - (2- {et(Rydxet a7gpdn-1-yl)butyl]propylamino}propyl)-phenyl

propyl anisno}dut yb b= RigRerd.dime3aend, Miilpespey! - L-tartrate salt, 35 Anal.:
Cal cd. for C39HA7CIN209.0.8H20: C, 63.35H 6.65; N, 3.79% Found C,

SR e ke R P I

propylamino}propyl)-phenyl ester, 2,2,2-trifluoroacetate salt, 61, M+H=647;

butane-1-sulfonic acid 4-(2-{[4-(2-oxo0-azepan-1-yl)butyl] propylamino}-propyl)-phenyl
ester, 2,2,2-trifluoroacetate salt, 62, M+H=481;

20  4-chlorobenzenesulfonic acid 4-(2-{[4-(2-ox0-azepan-1-yl)butyl]propyl-amino}propyl)-
phenyl ester, 2,2,2-trifluoroacetate salt, 63, M+H=535;

3,4-dimethoxybenzenesulfonic acid 4-(2-{[4-(2-oxo0-azepan-1-yl)butyl] propyl-
amino}propyl)-phenyl ester, 2,2,2-trifluoroacetate salt,64, M+H=561;

ethanesulfonic acid 4-(2-{[4-~(2-o0xo0-azepan-1-yl)butyl]propylamino}propyl)-phenyl ester,
25  2,2,2-trifluoroacetate salt, 65, M+H=453; ‘

dimethylsulfamic acid 4-(2-{[4-(2-oxo-azepan-1-yl)butyl]propylamino}propyl)-phenyl
ester, 2,2,2-trifluoroacetate salt, 66, M+H=468;

methanesulfonic acid 4-(2-{[2-(2-oxo0-azepan-1-yl)butyl] propylamino}propyl)-phenyl
ester, 2,2,2-trifluoroacetate salt, 67, M+H=439;



L-tartrate salt, 36, MrH=349; 1-(4-{ [2-(4-bronophenyl)-1-nethylethyl]
et hyl am no} butyl) - pi peri di n-2-one, dibenzoyl- L-tartrate salt, 37, MrH=395;

1- (5-{ ewydirofsd- (4- met hoxyphenyl)-1-net hyl et hyl ] PCT/EP01/05584
am no} pentyl)-piperidin-2-one, 25 hydr oc% oride salt, 38, MrH=361; 1-{4-
[ 2- napht hal en- 2y1) - 1-net hyl et hyl ] propylaf no} butyl) - pi peri di n- 2- one,

gygrz OCRI| og [ %S‘% 0 Ben gncaéﬂa cggl(cﬁl_fzdgzlég xﬁz%%g%g?gd ?F@p@l—a&mcﬁ%roﬁ%ﬂ)

[2-(4-tert- Idmnyl@M@Z?-tmﬂn@tohwtﬁbhglt,]iwdﬁﬁ%m no} but yl ) - pi peri di n- 2- one,
30 hydrochl ori de salt, 40, MrH=387; WD 01/90081 PCT/ EP01/ 05584 -46 1-(4-{

2-(2,3-dih " 5 |
22 5 9 hugohnio butotladh 2131y Bcblo Lamslnbns bybhroprosamonuc 1)

(3-trifl uorbhﬁ@ﬂh%ﬁﬁeﬁh?e%%tslﬁ@ﬁ?éf%@tﬁé%hﬁﬂ]MéHT?é 13 but yl') - pi peri di n-2- one,
hydrochl oride salt, 42, MH=377, 1-(4- {
[2-(2, 3-di hﬂ@‘lﬁlﬁt&éﬂegi-wl&ﬂn&ddll (l—{@(hﬁk@hmﬁah 1Py gyt 1dpeop®l-amino}propyl)-

but yl 2- 43, MFHE373: 1- (4-

%1U(Z )chImoP F")fp%ggsflflﬁ ﬂ%ﬁ}-ﬁl}?{%ﬁ 5p?sz’perl di n- 2- one, (hyglr ochl ori de
salt, 44, M+H=379 1- (4-{

1- ( 3- met hoxgrqmtmimnhgdebﬂdfmwd a)cpd é—pﬁ%{Ibﬁbpwﬁmpﬁo}lbﬂﬂyﬁyﬂRﬂopﬁl*innm@}}zﬂ@ﬂlé‘ 10

hydrochl ori { f‘§2t b te Nt [73; MG 21546
[ 4- (2- oxo- pﬁﬁe ??élerli’ -y utrfé a|lbreopy am no} propyl )phenyl ] -

th | f de. pydroch| it, 46, M
(2- 1a82ﬁ§op§%§%“n%ewlfom?§% ol e e WOt Py gRipel-pens el

hydr ochligr i ggersab o trifldorditdtmadsalt, 720MuH{-467[ (2-benzo [ 1,3] dioxol -5-yl -
| - met hyl et hyl ) et hyl am no] butyl } - pi peri di n-2-one, hydrochloride salt, 48,

M-H = 361; 1-(4- 2- hl I

propyl am nofxBéRﬂVF‘f'hpﬁuéng%& ﬁrg oﬁl[g‘ %p %@%ﬂ %p’b&gﬁé ;E?{ %ﬁl% IJOMIEPEYD\%%
1-(4-{ [ 2- (ghempt m&rsbk,ﬂanﬁuptwngtht)esak 78t MyHEEE 301 |

pr opyl am no} butyI ) - pi peridin-2-one, 20 hydrochloride salt, 50, MtH = 377,

1- (4-{isoppp thanestiforTBLHR RS 4¢ z%&ara% ln)r. By b i 1
}butyl) - pi pé alé,lrﬁe 2- e(gneO arog u{ior? gﬁé }D m‘ Oﬁ)’ ' O}aﬁ}dw)
phenyl ester, 2,2,2- trlﬂuoroacetate salt, 74 M+H—
15  4-trifluoromethoxybenzenesulfonic acid 4-(2-{ [4-(2-0X6—azepan-l-yl)butyl]-
propylamino}propyl)-phenyl ester, 2,2,2-trifluoroacetate salt, 75, M+H=>585;

4-cyanobenzenesulfonic acid 4-(2-{[4-(2-oxo0-azepan-1-yl)butyl] propylamino}-propyl)-
phenyl ester, 2,2,2-trifluoroacetate salt,76, M+H=526;

1,1,1-trifluoromethanesulfonic acid 4-(2-{[4-(2-ox0-azepan-1-yl)butyl]propyl-
20 amino}propyl)-phenyl ester, 2,2,2-trifluoroacetate salt, 77, M+H=493;

propane-2-sulfonic acid 4-(2-{[4-(2-ox0-azepan-1-yl)ethyl]propylamino}-propyl)-phenyl
ester, phosophate salt, 78, Anal.: Calcd. for CosHyN2OgPS: C, 51.48; H, 7.70; N, 5.22%;
Found C, 45.23; H, 7.12, N 9.45%;

4-methanesulfonyl-N-[3-(2-{[2-(2-0x0-azepan-1-yl)ethyl]propylamino}propyl)-phenyl]-
25 benzamide, hydrochloride salt, 79, Anal.: Calcd. for CzsHsCIN304S.0.7H,0: C, 59.76; H,
7.41; N, 7.47%; Found C, 59.71; H, 7.20; N 7.44%;

4-methyl-N-[3-(2-{[2-(2-0x0-azepan-1-yl)ethyl]propylamino}propyl)-phenyl] -
benzamide, hydrochloride salt, 80, Anal.: Calcd. for CosHyoCIN3O2.0.7H0: C, 67.44; H,
8.37; N, 8.43%; Found C, 67.32; H, 8.18; N 8.43%);



1- (4-{ [2- (1Hindol-5-yl)-1-nmethylethyl] isopropylamno
}butyl)-piperidin-2-one, hydrochloride salt, 52, MrH = 370; 25 1-(4-{
(4-1[2- (Womobyidrob[ 1,4] dioxin- 6-yl)-1-nethylethyl] pcT/EP01/05584

i sopropyl am no}-butyl)- piperidin-2-one, % drochloride salt, 53, MrH = 389;
1-(4-{ [2-(3, 3-di met hyl - 2, 3-di hydr obenzof uran- 6-yl ) - 1- met hyl et hyl ]

propyl -amn u T R} i di n-.2- e_sa Ana Cal cd.
for C25HA1C }n@o“fm%Izﬁ%%%%‘aﬁsﬂiowﬁp en,@f(l g{f]&)o e @%“Egﬂﬁzfpmh ‘Gere: N
6.34% WO 0hydooBloriBeRIEBINGE3849°CAV+H=40% { [2-

(4- met hanesul fonyl phenyl) -1-nethylethyl ] propylam no }butyl)
-piperidin it

o NZOa @ﬂﬁz ﬁ%%ﬂﬁh@ﬁﬂfoﬂglyﬂ@njlﬁl metﬁ?lethﬁ]@tlhgl%& l__}%qlg?fdf %epan 2 one,
8.21: N 6.7 rOf B s }EI§§1M+H—
[2-(4-tri f | uor onet hyl sul f onyl phenyl )-1-met hyl ethyl] am no

}butyl) - p&F(ALd{eﬂtyl—i'@Z Z4-ﬁlsﬁ>@ro;%n2s12fohlylphkm7-M@hﬂétﬁyﬁﬁhino}ﬁﬁtyl)%b%@bne,

1-(4-{ [2-(4-ter thylethyl]
et hyl am no} %‘X g’rofﬁ péarlfjggm hydrochl ori de salt, 57, Anal.: Calcd.

for C24H41C1N20 65H20: C, 68. 51 H, 10.13; N, 6.66% Found C, 68.48; H,
9.92, N 6. 85%€ffphll§}ﬂdﬁé3 A2 {4 Droke-azeriag- Kyl)butyl]propylamino}propyl)-phenyl]-

[ 4- (2- 0X0- apepARsde i) 0 5

bhospnat e aarr g gl Rty CuRoRY IR LRy A SROPUR, S5 ERb G o 3%
7.46; N, ABIA E&W»c 46.96; H, 7.35, N 4.40%

4- met hanesul f onyl - benzenesul fonic acid 4-(2-{ [4-(2-0x0-azepan-1-yl)-

butyl ] pr moylla(m rﬂm}(mﬁwnks@mvbpheﬁﬁ;-ermetaylath&} tthifahiies Jbaeg)-adepasal dne, 59,

[NZH(=272x0 a%gé u‘?%)?%{n%?%?%pﬁlam no} pr opyl ) - phenyl 15 ester,

2,2,2-trifl uoroacetate salt, 60, M-H=
5- benzenesuIlf(dﬂ{)n«(ﬁ,ﬁrd)mfrén@mrémkbd{;ﬁ dlhadIOdIH‘KDer{ZO[ Jthiophen-5-y1)-1-methyl-

H,

[ 4- (2-0x0-a an e

52, 211111 50 oi%eét tya“f%%‘iﬂu’f%ﬁ%’%‘ih%“é’hﬁmgﬁéﬂ#’&?&# SERLoCaled,

(2-{[4- (2- 6l S: £ 2GS A8 I\bﬁéé% Honneb- FrQSp i p- 1}§h7é7n:’y46%,est er,
2,2,2-trifl uoroacet at e salt, 62, M-H=481; 20 4-chl orobenzenesul fonic acid
4-(2-{[ 414 2-10040H@~2(¢{b%ﬁze11eytﬂﬂoh $eh J-0@yéthAthyDBRRNhI [buBA R MEbae It &ie,
2,2,2-trifl roa %it H:535 3, 4- di net hoxybenzenesul fonic acid
4- (2-{ [4- ?"f 05’? ﬁ VI U4f ] propyl- am no}propyl)-phenyl ester,
2,2,2-trifluoroacetat e salt, 64, MrH=561; ethanesul fonic acid 4-(2-{

[ 4- (2- oxo- azle(reia{rqzt}ﬂylj[]Z-)(Mtthe}tbylppgpaam1ﬂm}fpnydmhepylmﬂemythy&h)é}a,minQBbutyl)-
2,2,2

-trif1yorQacet Al eyddchiordR sall g8 Ri=a51;

CaNA—A ]

benzo[1,3]dioxole-5-carboxylic acid [2-methanesulfonyl-5-(2-{[4-(2-0x0-azepan-1-
20  yl)butyl]propylamino}propyl)phenyl]-amide, hydrochloride salt, 89, Anal.: Calcd. for
C31HuCIN306S.1.9H,0: C, 56.72; H, 7.34; N, 6.40%; Found C, 56.79; H, 6.98; N 6.40%;

1-(4-{[2-(3,3-diox0-2,3-dihydrobenzo[1,3] oxathiol-5-yl)-1-methylethyl] -
ethylamino}butyl)-azepan-2-one, hydrochloride salt, 90, M+H=423;

1-(4-{[2-(2,3-dihydrobenzo[1,3] oxathiol-5-yl)-1-methylethyl]isopropylamino}-butyl)-
25 azepan-2-one, hydrochloride salt, 91, M+H=405;

1-(4-{ethyl-[2-(3-methanesulfonylphenyl)-1-methylethylJamino}butyl)-azepan-2-one,
hydrochloride salt, 92, M+H=409;

1-(4-{[2-(3,3-diox0-2,3-dihydrobenzo[1,3] oxathiol-5-y1)- 1-methylethyl]-
isopropylamino}butyl)-azepan-2-one, hydrochloride salt, 93, M+H=437;



di met hyl sul fam c acid 4-(2-{
[ 4- (2- oxo-azepan- 1-yl ) butyl ] propyl am no} propyl ) - phenyl ester,
2,2, 2-triWouareesiet ate salt, 66, MrH=468; net hanesul f oni ¢ praiEPodoés31 {
[2 (2 0x0-azepan- 1-yl ) butyl ] propyl am no} p5r opyl ) - phenyl ester,
2,2,2-trifluoroacetate salt, 67, MrH=439; 0D 01/ 90081 PCT/ EPO1/ 05584 - 48
4- rret hoxyb esulf C, aci
T Db A2 el o ey Byl e 2
2-trif Imm;hw;adretﬁbndesallﬁﬂ_,@&tHH&%:SBl napht hal ene- sul fonic acid
{ [4-(2-oxo0-azepan-1-yl)butyl]propyl-am no} propyl) phenyl ester,

- fI 7 L acid
{ {|4 ( oxocazggﬁ)ﬁﬁ %Et !é‘éﬁ;ﬁ% lpl% r}" WH}%ﬁé{ﬁXlﬁrﬁ%{ L%P{y@ster,
-tri f | afepasatenathydsed ondmat 54, ni trobenzenesul fonic acid
{ [2-(2-0x0-azepan-1-yl)butyl]pr opyI am no} propyl)- phenyl ester,
-triflug- P[@C(?tﬁte&laﬁ@slulfon heril’ﬂjl-‘l:-éfe@h} I&hﬁﬁl?fsﬁyllﬁm%&ﬁ BQ?*!O)Cazé ird2 4311@2 {
0XO0- a opyJ) am no ro en
tri f%@?@@f%‘t%téguﬁﬁzg 31\/+H—I=467 IOt h%pheﬁe- Iy sul fonic aC| d 4-

{ [4- (2-oxo0-azepan-1-yl)butyl] propyl am no} - propyl)- phenyl ester,
(

2,
(2-
2,2
_( -
2,2
(2-
2,2
4- (2
2, 2-
2
2, 2-tri f 14+Q2-6atlodt[dt (@ - s@tdzepdB 1 -ylbkinbafingdpespyl AVt NialiesthlyF-oni ¢ aci d 4- (2-{
2- henyl t

2 tri1 el KR AR RIC MTE‘%?‘ P e

, 2,
trlfluoronetho benzenesul fonic acid 4- [ 4- (2- ox0-azepan-1-yl)butyl]-
0
c

4-

2-{
py! ani nol-poByi4ympethensaulfesylpheny)- brgeth ¢thY1lmpmde@m propybtazemm-24me=585;

yanoti@nzmylae&wrmlsﬁhm N1-A1£ 209
4- (2- oxo-azepan-| -yl )butyl ] propyl am no} - propyl ) - phenyl ester,

,22tr|flu alt, 7 MtH=5 | ug t hanesul.f oni c
RN S L e A R AT W R e ittt I
ster, 2, 2,&epaniIlonerdibgpkbdileridasalt, 9% M+M=£83493; propane-2-sul fonic acid
4-(2-{ [4-(2-oxo0-azepan-|-yl)ethyl] propylam no}-propyl)-phenyl ester,

phosophate g 30S.

5. 22% Foungi%t ;17@42@51!%3 a@%?%bg%gﬁ’?%%ﬁaﬁégﬁ %TZ %su?t%“ ?‘EE? [ 2
( 2- ox0- azepadrodhloride)salss 1001 Mdie#dh ani no }propyl ) - phenyl] - 25 benzam de,
hydr ochl OI‘I de salt, 79, Anal : Calcd. for C28H40CIN304S. 0. 7H20: C, 59. 76;
H 7.4% ﬂ[e‘ﬂﬂ)%(lﬁﬁbtﬁ hér%’k?tﬂl 1)dtinéd]-BRiylPhzép At Horfe; Hﬁrbeﬂhoﬂ}he daf; (2-{

[ 2- (2- oxo- p@g_l-x_k 9/ )ethy ]P propy am noi propyl ) - phenyl ] benzam de

hydr ochl or i 339, Anal . Calcd. for C28H40CIN302.0.7H20: C, 67.44; H,

[4
2,
4-
2,
4
2
4
2,
[
2,
(
2,
[
2
4-
pr
4-
[
2
a
e

1-(4-{[2-(3-chloro-4-methanesulfonylphenyl)- 1-methylethyl ] ethylamino}butyl)-azepan-2-
one, hydrochloride salt, 102, Anal.: Calcd. for C;H36ClLN205S.1.4H,0: C, 52.35; H, 7.75;
N, 5.55%; Found C, 52.34; H, 7.36; N 5.65%;

20 4-(2-{ethyl-[4-(2-ox0-azepan-1-yl)butyl]amino}propyl)-benzenesulfonamide,
hydrochloride salt, 103, M+H=410;

N-dimethylethyl-4-(2-{ethyl-[4-(2-0x0-azepan-1-yl)butyl]amino}propyl)-
benzenesulfonamide, 104, M+H=466;

1-(4-{ethyl-[2-(4-trifluoromethanesulfonylphenyl)- 1-methylethyl]-amino}butyl)-azepan-
25 2-one, hydrochloride salt, 105, M+H=463;

1-(4-{ethyl-[2-(4-trifluoromethylsulfanylphenyl)-1-methylethyl]amino}butyl)-azepan-2-
one, hydrochloride salt, 106, M+H=431;

1-(4-{ethyl-[2-(4-nitrophenyl)-1-methylethyl]Jamino}butyl)-azepan-2-one, hydrochloride
salt, 1_02, Anal.: Calcd. for C21H34C1N303.0.7 HzO: G, 59.41; H, 8.40; N, 9.90%; Found C,
30 59.48; H, 8.21; N 9.92%;



8.37; N, 8.43% Found C, 67.32; H 8.18; N 8.43% WD 01/90081

PCT/ EPO1/ 05584 -49 1- (4-{ ethyl-

[ 2- (4- rethanagwbdionyl phenyl ) - 1-net hyl et hyl ] am no}butyl ) - agapeardsspe,
hydrochl oride salt, 81, mp. 78-79C, MrH=409; 1-(4-{

[ 2- (4- et hanesul fonyl phenyl) 1- et hyl et hyl T~ et hyl ami no} but yl ) - azepan- 2- one,

hydr ochl ori B

[ 2-(4- |soprggén§s ony hlyﬁée_%ﬁﬁgmfadkt %if%t%y%j%@aonx?nage nu%)yH) 1LXgepan 2- one,
hydr ochl or i @éeirdpropyBs qu—BSﬂﬂZJhYddlocthéfmdebahﬂ_ HEB=

[ 4- (2- ox0- azepan 1 yI )butyl] propyl am no} propyl) - phenyl] benzam de, 84,

Anal . Cal cay.[L01 tytfaninoi® mIN‘l p&eQiT/ﬂl 1F0ufthote- 76. 32;

H 9.39; N 8. 1-(4- be - I
REECIREA e awee G e T
[2- (3, 3-di mBhNJsao% EbundoC 2513ed ) g d8.0N 8H42%; benzo [ b]

t hi ophen-5-yl)-1-nethyl - ethyl]isopropyl am no}butyl)-azepan-2-one,

gy(ggocfl\lll 0 r5 i gl(g/;os{a {-lilérl I[_? ?%U@@‘SILIBB‘IC 1s%gfoR@Bﬁ(ﬁyggg—ga;?m%éﬂ%ﬁ%%m{o%mg%) %9epa'ﬁ| 19,

[ 2- (4- benze@@s&lb@yﬂl@r@nw@te.S_alhéﬂly}\ﬂeﬂrw&‘}%et hyl am no} but yl ) - azepan- 2- one,
hydrochl oride salt, 87, MrH=471; 1-(4-{ethyl-
[2-(4-(2- netml{reﬂgp@@énﬁwo&mammﬁ h};@&ﬁﬁhﬂ&ﬁﬁ@ﬂ%ﬂfaﬁmd}&h}zbwépéh)z-

azepan- 2- one chloride sa benzo
di oxol e- 5- CQP%C;’)}(/%#'IT% umogcedtate galt Mz‘éﬁﬁf P - 5- (2-{ [4 (2- oxo-azepan-1 - 20
yl ) butyl ] propyl am no} propyl ) phenyl ] -am de, hydrochl oride salt, 89, Anal.

Calcd. far 1R Wm&lmw@lfﬁyl)ﬁﬁerﬁﬂ] lhhetHyl%yl}hhurﬁ))HM zE@;mde-Gne,
56.79; H, 6 9 { 3]
oxat hi ol - foim%lfi leyl‘f al lﬁal%"é gf}?ﬁgflfﬁﬁ%ss é‘% %Hc?] B0 7hoix;
hydr ochl or| d’e90§’<a[Ft)un@@; 5W9ﬁ7ﬂ,m911ﬂ7(865/q [2-(2, 3-di hydrobenzo [ 1,3]

oxat hiol -5-yl)-1-nmethyl ethyl] isopropyl am no}-butyl)- 25 azepan-2-one,

hydrochl ori de(,s {Hl [£- 20%15%1 Dbdylal 1)-N-i I-
[ 2- (3- et hanesu Ié henyl ) -71- rre r%‘T[hZ h fgrr%py) diglr())wazepan 2- one,
hydr ochl ori @én@awl 92‘“1%?-&@0@1 uPI‘la&et%te[s 232, 3-di hydr obenzo [

1,3] oxathiol-5-yl)-1-nethylethyl] - i sopropyl am no} butyl)-azepan- 2- one,
hydr ochl o i de(2sfatityl-[£32-MbHzéphn-1-Y0ba]] 9%00H1 pFGY) BRA2/Hydo8gethyHo
benzenesulfonamide, 2,2,2-trifluoroacetate salt, 114, M+H = 454;

4-(2-{ethyl-[4-(2-ox0-azepan-1-yl)butyl]amino}propyl)-N-(2-methoxyethyl)-
benzenesulfonamide, 2,2,2-trifluoroacetate salt, 115, M+H = 468;

1-[4-(ethyl-{2-[4-(morpholine-4-sulfonyl)phenyl]-1-methylethyl}amino)butyl] -azepan-2-
20 one, 2,2,2-trifluoroacetate salt, 116, M+H = 480;

4-(2-{ethyl-[4-(2-0x0-azepan-1-yl)butyl]amino}propyl)-N-(2,2,2-trifluoroethyl)-
benzenesulfonamide, 2,2,2-trifluoroacetate salt, 117, M+H = 492;

1-(4-{ethyl-[2-(4~tert-butylphenyl)-1-methylethyl]amino}butyl)-azepan-2-one,
hydrochloride salt, 118, Anal.: Caled. for C2sHy3CIN20.0.45H,0: C, 69.64; H, 8.53; N,
25  5.55%; Found C, 57.12; H, 8.41 N 5.61%; or

1-(4-{ethyl-[2-(4-methanesulfonylphenyl)-1-methylethylJamino}butyl)-azocan-2-one,
hydrochloride salt, 119, Anal.: Calcd. for C23H39CIN2038.2H,0: C, 55.75; H, 8.14; N,
5.65%; Found C, 55.67; H, 8.52; N 5.43%.



1- (4-{isopropyl - [2-(4-nethanesul fonyl phenyl)-1-nethyl et hyl ]

am no} butyl)-azepan-2- one, hydrochloride salt, 94, MtH=423; 1-(4-{

(1- et hyl pwepalopesi[ 2- (4- met hanesul f onyl phenyl ) - 1- met hyl et hyddr/@wwiossss but yl ) -
azepan- 2-one, hydrochloride salt, 95, MtH=451; 5 1- (4-{
[2-(4-nethanesu|fony|phenyl)-l-nethylethyP )

propyl am no} butyl ) -azepan- 2-one, hydr | oride salt, 96, MtH=423; 4-
(2-{ethyl - [4-(2-oxo-azepan-1-yl)butyE }propyl)-N, N-di net hyl -
benzenesul f onam de, hydrochloride salt, 97, MH=438; 1- (3-{

[ 2- (4- met hanesul f dify¢peinatind ()f ~alComep by dedfipkinula IB as Described in Scheme C)
propylanlno}propyl) azepan-2-one, 10 hydrochlorlde salt, 98, MrH=409; 1-

[ 4- (et hyl - 1 iy j , ) :

-1- nethylet_ [ ' 2- ONE T 10
M+H=493; 4-! (2- oxo- azepan 1- yI)butyI] anlno}propyl)
- N- et hyl - benzenesul fonam de, hydrochloride salt, 100, MrH=424; 15 1-{4- |
ethyl- (1 -nethyl-2-phenylethyl) am noj -buﬁyﬁ?@azepaﬁ;Z-one, hydr ochl ori de
salt, 101, MrH=331; 1-(4-{

[ 2- (3-chl oro- 4- nethanesulfonylphe : 2 N O
et hyl am no} butyl ) -azepan- 2- ane, pchl pride salt, Légg Anal .: Calcd. for
C22H36C12N2(3S. 1. 4H20: C, . . 75; CHN, 5. 55@6 nd C, 52.34; H,
7.36; N 5.65% 20 4-(2-{ethyl- &-(2 oxo-azepan-| -yl )butyl]am no

}propyl ) -benzenesul f onam de, hydrochloride salt, 103, MH=410;

N- di net hyl et hyl Tda s@spepsiohloy bthyl- KS)-2+( ometagletnmrylphyhymwtmbﬂwlaﬂiyﬂee}rﬁimepyI ) -

b |
CarE T T vor SRBPHAGEad ffe b ReRE) )ml%%lﬁé?m?%flﬁ%fﬂ LR 8
25 2-one, hmméhﬂémmléaTQ thls_LmsgtuNIwasw@qd 4+(7-4x¢-[ &8 hopazinan-3-yl)-butyr-

[2-(4-trifl ﬁ?é}ﬂ&igté@gg ggi bgﬂmagﬁm sbdﬁamia*axﬂo%%ﬂlyﬂmeqebégt ¥b hifgieP ae2-

one, hydroc

1- (4- { etRyl reﬁglqmmﬁftweo\ﬁwﬁlyqe)ialrm wwr@fﬁyxe]faﬁﬁboqwmm@i@paﬂd thegne,

rl—]|ydr8051(r)” 0“ %dgg yaﬁ ariﬂlg)yne&\ﬁétlwge% g%lzlsgdluﬁi drgzlili N§9 2{3/3 dbtifyl E’&%@%(Z@fnﬁp 41;
Q. un 9

PCT/ EPO1/ 0558%0r828if Phage was’ 44@31 (Pagrsstise ﬁl&&é@mnfl&ﬁpeenareﬁﬁ‘ t&J%(Vf% @r%&ﬂ-

[ 4- ( 2- ox0- ag8pan<tmythyulfytyi-phanylo-thehylpgly) aphienphtyd st & oxdaindnasbher i de

salt, 108, M’Lé_}‘ g:,) éls?ag\;iscous oil.

15 To an ice cooled solution of 3-(4-{ethyl-[(S)-2-(4-methylsulfanylphenyl)-1-
methylethyl]amino}butyl)-[1,3]oxazinan-2-one (0.33 g, 0.9 mmole) in methanol (10 mL)
was added a solution of potassium peroxymonosulfate (Oxone®) (1.22 g, 1.98 mmole) in
water (10 mL). The reaction mixture was stirred at room temperature for 5 hours. Then
1.5M sodium carbonate solution (10 mL) was added and the mixture was extracted with

20  diethyl ether (20 mL). The organic phase was dried (magnesium sulfate) and concentrated.
Purification of the residue by silica gel chromatography with 10% ethyl acetate in
chloroform, gave 3-(4-{ethyl-[(S)-2-(4-methanesulfonylphenyl)-1-methylethyl]Jamino}-
butyl)-[1,3]oxazinan-2-one, 122, (0.17 g) as a colorless oil. Anal.: Calcd. for
Cy0H35CIN,O4S: C, 55.48; H, 7.68; N, 6.47%; Found C, 52.32; H, 7.42; N 5.97.

25 Similarly, following the procedure described above in Example 2, but optionally
replacing 4-(2-oxo0-[1,3]oxazinan-3-yl)butyraldehyde with other appropriate compounds
of formula 1b and optionally replacing ethyl-[(S)-2-(4-methylsulfanyl-phenyl)-1-
methylethyl]-amine hydrochloride with other appropriate compounds of formula 2, and
utilizing modifications known to those skilled in the art, the additional compounds of

30 Formula I wherein X is ~O- or —S-, were prepared:



N [4-(2-{ ethyl- [4- (2-o0x0-azepan- 1-yl)butyl] am no}propyl)phenyl]
-1,1,1-trifluoro- methanesul fonam de, sodiumsalt, 109, Anal.: Calcd. for
C22H34F3N}Maf®o981C, 55.33; H, 5 7.18, N, 8.80% Found C, fly&i®1/054846. 73; N
8.62% 1- (3-{ ethyl- [2-(4-trifluoronet hgésul fonyl phenyl ) - 1- net hyl et hyl ]
am no} propyl )-azepan-2- one, 2,2,2-triflu0roacetate salt, 110, MH = 449;

R T B (S U SR O ER
1- [4-(ethypngh 2<[i)r0f=hlorl(d@|qalaié§eﬁ@l 5GlEd g1 SpHexsINpO.S1 Cred. RS L 8P N, 6.75%;

ani no) but yl kopREEPRBR 1DPS2; Ni/ghopchl oride salt, 112, Anal.: Calcd. for
CZ4H36C1N30382 1FP0: € '54.17; H, '7.20; N, 7.90% Found C, 54.09; H, 6.91
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roc ori Sd
H 8.53: N S %Z"'B?s‘é%“?flfA?rg Lo r%ﬁetaﬁﬁsa‘%ﬁgkﬁaﬁ‘g}%@@ or 1- (4-{ ethyl -

[2- (4-net hanesulfonyl phenyl)-1-nmethyl ethyl] am no }butyl)-azocan-2-one,
hydr ochl or i 3¢4dethyl-{2{®trifweabmeth@atsutfonflphengP3 Hagah b gt mispthutd)- 55. 75; H,

8.14; N gﬁ%%%aﬂé:%ﬂpg ol(\;/;ig 28 %qglﬂu!ﬁ’oaget?cg salf)1 6?_43?%0 416 01/ 90081

PCT/ EPO1/ 0558 Preparation mpound of Fornula IB as
Described in Sch 3-(4-{Et

(S) - 2- (4- mefH4nE f%?&*fl%‘lﬁ’@ﬁ% -3 SPfymrﬁthyaPhwﬂ I- kmpatbrlegghyllgminoybutyl]-

oxazi nants2- png o&az@b@n-@ on¥, hydrothldidR salt, 128, Anal.: Caled. for CysHy  CIN,0,S.0.85H,0:

C, 57.15; H, 8.53; N, 5.55%; Found C, 57.12; H, 8.41 N 5.61%;

3-(4-{ethyl-[2-(4-methanesulfonylphenyl)-1-methylethyl]amino}butyl)-[1,3] oxazocan-2-
one, hydrochloride salt, 129, Anal.: Calcd. for C;,H3;CIN20,45.0.95H,0: C, 55.26; H, 8.20;
N, 5.86%; Found C, 55.26; H, 7.92; N 5.99%;

20 3-(4-{ethyl-[2-(4-trifluoromethanesulfonylphenyl)- 1-methylethyl]amino}butyl)-
[1,3]oxazocan-2-one, 2,2,2-trifluoroacetate salt, 130, M+H=479; or

3-(4-{ethyl-[2-(4-methanesulfonylphenyl)-1-methylethyl]amino}butyl)-[1,3]thiazinan-2-
one, hydrochloride salt, 131, M+H=413.

Similarly, following the procedure described above in Example 2, but optionally
25  replacing 4-(2-oxo-[1,3]oxazinan-3-yl)butyraldehyde with other appropriate compounds
of formula 1b and optionally replacing ethyl-[(S)-2-(4-methylsulfanyl-phenyl)-1-
methylethyl]-amine hydrochloride with other appropriate compounds of formula 2, and
utilizing modifications known to those skilled in the art, the additional compounds of
Formula IB wherein X is >N-R° were prepared:

30 1-[4-{ethyl-[2-(4-methoxyphenyl)-1-methylethyl)amino)butyl]-tetrahydro-pyrimidin-2-
one, dibenzoyl-L-tartrate salt, 134, Anal.: Calcd. for C3gHN304: C, 64.67;H, 6.71; N,
5.95%; Found C, 62.96; H, 6.28; N 5.76%;
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(4- et hyl sul fanyl phenyl )- 1 -nethylethyl] -am ne hydrochloride (0.25 g, 1
nmol e) i nwb Areddgihl or oet hane (10 nli) was added tri et hyl ampeg/Efo@0sssgl, 1.5
mmole). To this m xture was added 4-(2-ox9-[1, 3] oxazi nan-3-yl)-butyr-
al dehyde (0.18 g, 1.05 nmole) and sodi umTti acet oxyborohydride (0.32 g, 1.5
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-[ 1, 3] oxazi nan- 2-one, 122, (0.17 g) as a colorless oil. Anal.: Calcd. for

C20H33CLN2 AL {G-nhtHfen byl - Si8ihyRithy BpAdSflarhRenshidl- 15ReB2- H 7. 42; N
5.97. 25 Sim lﬁ‘riré’ fol].o ng %hcg gjrlocgdlé%teléeé%{ﬂlrf ‘_éla ove in Exanple 2,
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ovd ochl or " . .
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of 30 For muue hydueshleride salt, 432,@inabrCalgl. fonfewkdsEldpar kP HNADCH 558938 8.20; N,

PCT/ EPOL OSRB#06: FRodundt C,(5%:8(1; Bt 7Y3:°N 10.25%; ,
[ 2- (4- met hanesul T onyl phenyl 5 1- et hyl et hyl] am no}butyl)- [ 1, 3]

oxazepan- 2-_ one, rochl ori de t, . 123, Anal .: l.cd.. f.or 1H35CIN2O4S:
C 60, 78: r&‘?‘é’?%té?ﬁ&;g%t(%@!@t a%%kaﬂlrﬁ%PY%P,]heBZl) ZPQQYIG%%J%@RP}%W%@ 3-(4-{

[ 2- (4- met hareshydropytlipidinyg-¢nel hpdrbbhlbatddhyalt] 140, dpyHabd6o} butyl ) - [ 1, 3]
oxazepan- 2-

1-(4-{ethyl-[2-(4-methanesulfonylphenyl)-1-methyl-ethylJamino}butyl)-3-methyl-
[1,3]diazepan-2-one, hydrochloride salt, 141, M+H=424;

20 1-(4-{[2-(4-methanesulfonylphenyl)-1-methyl-ethyl] propylamino}butyl)-[1,3]diazepan-2-
one, hydrochloride salt, 142, M+H=424;

1-[4-({2-[4-(thiazole-2-sulfonyl)phenyl]- 1-methylethyl}propylamino)butyl]-
tetrahydropyrimidin-2-one, hydrochloride salt, 143, Anal.: Calcd. for Cy3HzsCIN4O3S,.: C,
53.63; H, 6.85; N, 10.88%; Found C, 48.86; H, 6.42, N 9.84%; or

25 1-[4-(ethyl-{2-[4-(thiazole-2-sulfonyl)phenyl]-1-methylethyl}amino)butyl]-
tetrahydropyrimidin-2-one, hydrochloride salt, 144. Anal.: Calcd. for C,H33CIN4O3S,.: C,
52.73; H, 6.64; N, 11.18%; Found C, 48.74; H, 6.31, N 10.33%.



5 one, hydrochloride salt, 124, Anal.: Calcd. for C22H37C1N204S. 0. 85H20: C,
55.47; H, 8.19; N, 5.88% Found C, 55.42; H, 7.94; N 5.75%

3- (4- {i sopigapwbesi[ 2- (4- net hanesul f onyl phenyl ) - 1- met hyl et hyddr/@wh 0583 but yl )
[ 1,3] oxazepan-2-one, hydrochloride sal t5 125, Anal.: Calcd. for
C22H37C1N204S. 1. 5H20: C, 54.14; H, 8. 26; q\l 5.74% Found C, 54.12; H,

7.94; N 5.64% 10 3-(4-{ethyl -

[ 2-(4-trifluoronethanesul fonyl phenyl )-E‘_L@neglﬁy'?et hyl] am no }butyl)-

[ 1, 3] oxazepan-2-one, 2,2,2-trifluoroacetate salt, 126, MtH=465; 3-
(4-{ethyl- [2-(4- (Pﬂepmt;mnéa fampound ofEdrpndnlCa asDesetibad intShlydrhe B no
}butyl)- [ 1,3] oxazinan-2-one, 2,2,2-trifluoroacetate salt, 127, M+H=45 1;
3- [4- (et hylia{Behyi- i

- met hyl et hy , 3] Oxazepan-
128, Anal.: . HA1CIN2O4S. 0. 85H20:
Found C, 57.12; H, 8.41 N 5.61% 3-(4-{ethyl-

[ 2- (4- met hanesul f onyl phenyl) - 1- net hyl et hyl ]A(aﬁ’i*ho }butyl)- [ 1, 3]
oxazocan- 2- one, hydrochloride salt, 129, al.: Calc for
C22H37C1N204S. 0 95H20 C, ?5\&6 v N5288%%) nd C, 55.26; H,
7.92; N 5.99% S_{h (
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or 3- (4-{ ethyl- [2- (4-nmethanesul fonyl phenyl)-1-net hyI et hyI ] am no
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wherein X igpe %inyl %’\ﬁﬁ‘%e Waﬁ%ugﬁit toPH 12 wEtﬁ'Z{‘S%ﬂM um %fdromde and the mixture

[ 2- (4- met hoxyp am no) but -te ro-pyrlmdln 2-
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salt, 135, @nsl.72; }CaleSdN 7.87%; EASMONITIOH) 5ABRD7.8%%. 63. 64; H, 6.96; N,
5.71% Found C, 63.66; H, 6.61; N 5.62% 3- [4-{ [2-

(3-trifluoromet gylpbenyhihidiThl fekeddy ikscRb AP AT BB 5] burbpEB Y

replacing 4-(3-oxo-[1,4] oxazepan-4-yl)-butyraldehyde with other appropriate compounds

y e salt,
C, 5715 H 8.53; N 5.55%

—

of formula 1¢c and optionally replacing ethyl-{(S)-1-methyl-2-[4-(thiazole-2-
sulfonyl)phenyl]ethyl}-amine with other appropriate compounds of formula 2, and
20 utilizing modifications known to those skilled in the art, the additional compounds of

Formula ICa wherein Y is -O- or -S- were prepared:

4-(4-{[2-(4-methanesulfonylphenyl)-1-methylethyl|propylamino}butyl)-[1,4]oxazepan-3-
one, hydrochloride salt, 146, Anal.: Calcd. for C,H37CIN,0,S.1.5H,0: C, 54.14; H, 8.26; N,
5.74%; Found C, 54.19; H, 8.26; N 5.85%; or

25  4-(4-{ethyl-[2-(4-trifluoromethanesulfonylphenyl)- 1-methylethyl]amino}butyl)-
[1,4]oxazepan-3-one, 2,2,2-trifluoroacetate salt, 147, M+H=465.



5 tetrahydropyri m di n-2-one, dibenzoyl-L-tartrate salt, 136, Anal.: Calcd.
for CAOH48F3N309 C, 62.25;H, 6.27; N, 5.44% Found C, 60.64; H, 6.05; N
4.81% 1-wlodor{oobsd- (3-trifluoronet hyI phenyl ) - 1- net hyl et hylgcT/EP01/05584

propyl am no) butyl] -tetrahydro- pyrimdi n562 one, hydrochloride salt, 137,
Anal .: Calcd. for C21H33ClF3N309.0.8 H2O"C, 56.00;H, 7.74; N, 9. 33%
Found C, 56.00; H, 7.45; N 9.11% 10 frdr.

[ 2- napht hal en-2-yl -1 - et hyl et hyl ] prop%rm%ﬁoutyl ]-1-nmet hyl -

t et rahydropyrim di n-2-one, hydrochloride salt, 138, Anal.: Calcd. for
C25H38CLNB0. 1. 4H2(reparation ef Compeundof Rornoila i askissaribedin SdhemeDH, 8. 99; N
9.19% 1- [3-{ [2- (4-chlorophenyl)-1-nethylethyl] propylam no)propyl]
-tetrahydr g-py{] l(sm-@(%Metm@sumyléllﬁoﬂem‘;ln1:{4&1@1@ %ﬁlg-}%%laﬁﬂﬁi}bup%@ cd. for
Cl9H31d 2 1,.15H20:. C, 55.78; H oun 55.81; H,
7.93: N 10.lsdddiazepan-deong, |

[ (S)-2-(4-net hanesul f onyl phenyl) - 1- et hyl et ] am no} butyl) -

t et rahydropyri m di n-2-one, hydrochl ori de saljt’® 140, M:H=396; 1-(4-{ ethyl -
[ 2- (4-nethanesul fonyi phenyl) -1 -nethyl-et yI] amn }butyl) 3-nmethyl - |
1, 31 di azepan-2-one, hydrochloride salt, 41 M+-H=42 20 1-(4-{ [2-

(4- met hanesul f onyl phenyl ) - 1- net hyl

ot byl l\pg,pyam butyl)- [ 1, 3]
di azepan- 2- one, hydrochl ori de sé @ 142 MrH=424; -({2-

[ 4- (t hi azol e- 2- sul f onyl )phlgﬁs%}o@ thy(l; t hyl }pro o) butyl] -
tetrahydy opyri m' di n- 2-one, hy chl ori de s%ll t, 143 na .. Calcd. for
C23H35C1N403S2.: C, 53.63; H 6.85; N, 10. 88% Found C, 48. 86; H 6.42, N

0 |
Pt hyl ot h321I5} i n‘é’ftéuemi‘w O S e T T
144. Anal . hydegchdride ¢ mzmgw)omw @- oxcﬁmtm}{l,ﬂdxa@eme INcarbaxyligwgid
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3 (Preparati.on of Ogogpa Descri chene
4-14- ( Et hyfiacefoxyBpronydyide (0(5t4fﬁ aéome@e dul2odghlopmetinpe izolmﬁaéwqwtgrmt
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dried (magnesium sulfate) and concentrated to give 4-(4-{[(S)-2-(4-methanesulfonyl-
phenyl)-1-methylethyl] propylamino}butyl)-3-oxo-[1,4]diazepane- 1-carboxylic acid fert-
butyl ester, (0.89 g), as a syrup. Nmr (chloroform-d) § (ppm): .82, t, 3H; .94, d, 3H; 1.46, s,
15 9H;3.05, s, 3H; 7.36, d, 2H; 7.83, d, 2H.

A mixture of 4-(4-{[(S)-2-(4-methanesulfonylphenyl)- 1-methylethyl]-propyl-
amino}butyl)-3-oxo-[1,4]diazepane-1-carboxylic acid tert-butyl ester (0.9 g, 1.75 mmole)
and 3N hydrochloric acid (4 mL) was warmed to 50 °C. The reaction mixture was stirred at
room temperature for 30 minutes, and the pH was adjusted to 10 with saturated sodium

20 carbonate. The mixture was extracted with ethyl acetate (30 mL), and the organic phase
was dried (magnesium sulfate), and concentrated. The residue was dissolved in diethyl
ether (10 mL) and IM hydrogen chloride in diethyl ether (2 mL) was added. The
precipitate was collected, washed with diethyl ether and hexane, and dried in vacuo to give
1-(4-{[(S)-2-(-4-methanesulfonyl-phenyl)-1-methylethyl]propylamino}butyl)-

25 [1,4]diazepan-2-one, dihydrochloride salt (0.49 g),149, M+H=424.

Similarly, following the procedures described above in Example 4, but optionally
replacing 3-o0xo-4-(4-oxobutyl)-[1,4]diazepane-1-carboxylic acid tert-butyl ester with
other appropriate compounds of formula 1d and optionally replacing propyl-[(S)-2-(4-
methanesulfonylphenyl)-1-methylethyl]amine hydrochoride with other appropriate



(0.326 g, 1.02 mmol e), 4-(3-o0xo-[1, 4] oxazepan-4-yl)-butyral dehyde (0.22 g,
1.2 mole), and sodiumtriacetoxyborohydride (0.3 g, 1.4 mole) in

1, 2- di chl wigoadpesie (10 nL) was stirred at room t enper at urpgtiEo1dssslhour s.
The sol vent was renoved under reduced 10_2;_essure and the residue was
partitioned between 5% hydrochloric acid @and diethyl ether. The aqueous

hase was brought to.pH 1 it % sodi droxi de t 1. X[ Ur Was

gxt racted w C{lﬁl%(]}n(ﬁ% péfogﬁ;é:far%‘ﬁga u%ﬁ%mg Fboé#niiﬁgc? %éﬂsélg%owmrb%)atg rg?ees 2‘ qx(e%?é% %hleé salgtﬂ tnl%e

sul fate) amtflitortemmpatmt of Gognule ICb wherein Y is >NH were prepared:

4- (4-{ethyl -[2-(4-thiazol e-2-sul fonyl phenyl)-1-nethylethyl]- am no
butyl)-[1, ) DR 43 i Maeth : -

A |[\13oglég?%%g]g@&%ﬁ%ﬁ%ﬁé%??ﬁmfg@@? e Af;ﬂlse%hf%l &%&ﬁﬁlﬁ&%ﬁ? 71, H

6.49 N 7. 82bbAldiaaenagri-pne yirashiorigestlt 189 dMadiiié4descri bed above in Exanpl e

3, but optionally replacing 4-(3-oxo- [ 1,4] oxazepan-4-yl)-butyral dehyde

with ot her appredylm-el-g¢eapRUnadfomyipHeayliul aelhglettyllanphsbusil)- y1,4)dpkarinng

ot her  app! opPPEUB R PHBRILCgRT Lt CaS, B B R AR b s B Eatons
known to th636 ¥)4.74%dFound 148401, 6.5% Na@ldi%; onal conpounds of Fornula | Ca
wherein Y is -0- or -S- were prepared: 4-(4-{

oatcpan: 3o SH4-E00, BRETKR e T DGy MR it .2
C22H37C1N2 CRIBETRZ nedydmehlpgidesplt, 3526V +HI=458; 74% Found C, 54.19: H,
8.26; N 5.85% or 25

4- (4- % gthy: Nz2e }-ur(izf{[@@-emﬁg;@&uhfﬂﬁmb@{}ﬂpﬁlémﬁmm@to?yﬂt)et hy: % 147

am no} bu - , 0X.az n- 3-ong, 2, - oroacetate salt, :
M+H=465. MW&%B@%W%?’E&%&? ’é@sal-%ééi%ﬁfﬁ}égﬁ (Preparation of a
Compound of Formula I Cb as described in Scheme D) 1-(4-f

((S) - 2- (- 4- MégH{EnEsuictivmyiubloaylphynyl - irebétiylethil] bicbplaopys utyibbipetagin-2-obeA]

di azepan- 2- . BRI _I:@%‘., / NH 5 S02 CH3 A m xture of
propyl -[(S) gg@?%@%%né%’%%l phényl ) - 1-met hyl et hyl ] -ami ne hydrochori de
(0.50 g, 1.7 nmmol e%), 3-0x0-4-(4-aoxobutyl)-[1, 4] di azepane-]| - c?r boxyl.ic acid
tert-butyl &dtai2-(‘tiBaggle--svifonyimheayl -k medviralar sy igoinpiowyl)-piperasipgt e) |
and sodigm onpe, hydrochloride salt, 155, Anal.: Calcd. for CosH35CIN,O35,.1.5H,0: C, 48.81; H, 6.66;

N, 9.49%; Found C, 48.69; H, 6.54, N 9.64%;

1-(4-{[2-(4-thiazole-2-sulfonylphenyl)-1-methylethyl]propylamino}butyl)-[1,4]diazepan-
2-one, hydrochloride salt, 156, Anal.: Calcd. for CosH3sCIN;O35,.0.75H,0: C, 49.78; H,
6.88; N, 9.67%; Found C, 49.74; H, 6.75, N 9.69%;

20 N-methyl-4-(2-{[4-(2-0x0-[1,4]diazepan-1-yl)butyl] propylamino}propyl)-
benzenesulfonamide, dihydrochloride salt, 157, M+H=439;

1-[4-(ethyl-{2-[4-(4-methoxybenzenesulfonyl)phenyl]-1-methylethyl}amino)-
butyl]-[1,4]diazepan-2-one, 158, M+H=502;

4-[4-({2-[3-(benzo[1,3]dioxole-5-sulfonyl)phenyl] - 1-methylethyl}propylamino)-butyl]-
25 [1,4]diazepan-2-one, 159, M+H=530;

1-(4-{ethyl-[2-(4-trifluoromethylphenyl)-1-methylethyl]amino}butyl)-[1,4] -diazepan-2-
one, dihydrochloride hemihydrate salt, 160, Anal.: Calcd. for C2;H33CIFsN30.0.5H,0: C,
52.39; H, 7.33; N, 8.73%; Found C, 52.44; H, 7.32, N 8.58%; or

1-(4-{[2-(4-tert-butylphenyl)- 1-methylethyl] propylamino}butyl)-piperazin-2-one,
30  hydrochloride salt, 161, M+H=374.



triacetoxyborohydride (0.54 g, 2.6 mmole) in 1,2-dichloroethane (20 nlL) was
stirred at 10 roomtenperature for 17 hours. The solvent was renoved, and
the resi dug wwmsogaartiti oned between ethyl acetate (30 nml)pcancbopssspdi um
carbonate (20 nL). The organi c phase was gri ed (magnesi um sul fate) and
concentrated to give 4-(4-{ [(S)-2-(4- mef B nesul f onyl -

phenyl) - 1- net hyl et hyl ] pr opyl am no} but ﬁ@i%gﬁ [ 1, 4] di azepane-| -carboxylic
acid tert- butyl ester, (0.89 g), as Nmr (chloroformd) S (ppm:
.82, t, 3H .94, d, 3H 1.46, s, 15 9H 3.05, s, 3H 7.36, d, 2H, 7.83, d,
2H. A m xture of 4P(e@a{atipn(0$)1®mmoumtd‘f§nesuﬂlaﬁ6ﬂ§ﬁ @aeﬁhdd)inﬁdmmmm et hyl ]
-propyl - am no}butyl)-3-oxo-[1, 4] di azepane-| - car boxyl | c acid tert-butyl

ester (0.9 g, DINGd thaRAIfS dh s , Srdifflafhiho WSy MAIHEEE 0 50

and t he pH wWas\SEdERa The

m xt ure was extracted wth ethyl acetate (30 nL), and the organlc phase
was dried (magnesium sul fate), and concent Heed. The residue was dissol ved
in diethyl ether (10 nL) and I M hydrogen ¢hloride in diethyl ether (2 nli)
was added. The precipitate was coll ecteq, washed wyth di ethyl ether and
hexane, and dried in vacuo to giy -(4NLJ;\W/A\ /ﬂ\y

(S)-2-(-4-nethanesul f onyl - phenyl metfhyl ét hyT ] opyl am no} butyl) 25 [
1,4] diazepan-2-one, di hpgrQch S (0. 49 gELﬁﬁQﬂ 424. Simlarly,
foll owi ng the procedures des€P.bed aboveé § n Exanpl but optlonally

repl aci ng 3-oxo-4-(4- oxobutyl) [ 1, 4] di azepane- I-carboxyllc acid tert-butyl

ester with othra t ds..of f I

repl aci ng propylS %gj ? (ﬁe{ﬁmg F%@P?enfgﬁg ﬁﬁfth@ é‘ﬁlme

hydr ochori derrmid}hutyl ﬂlalf-dmuplmfzifqrat(é 050 @19 80084) iPET 45010055840 mIB Was
conmpounds o r skilled
i nn'}tjhe art, fa(ik;e tp{g@gﬂa mggid d%%ni)gﬁhggi %%ﬁdﬁﬁée@ﬁ&%ﬁ?@ﬁ% bf 'S >NH were
pr epar ed: 10pamipele) phd 3[/%fpmn@1d¢hydgdadm Hadvamels) oRlye 1eaeting murﬁéfmymé%w ]
anm no} bufayl )¢ roﬂ)rril-teﬂ] egdtélzeEfB@PG go&@el‘he‘})égcrtf%ﬁ%&fdrg%ﬁ@clﬁcené@@d i Rdidue
1-(4- {ethl- %Lt %Aazoe - sul f onyl pheny Jhl é{ e[,%s amno butyl) -
[1,4] di azepyaﬁpar i8R erb%%wesiwaécag prate '«mc Rigrm. Thgjorgpnipljase was
52?235&1 343%58@1 Im2atddidim §alfaé add cotbentrBted €6 give 19446%)-2F@uR@tHaneshffodd; H,

%
(2o Ca-tr i 11 BBPBHE R reR Y Res R P etem e esen Bt ybich ves
pi per azi n- 2isohued dsythie ditlpdmchiveids adlt frodSiicthiietiet YaysraGoplchED AT &), 466.2- f
[ 4- (2- oxp- pi d1- 1-yl) butyl ] propyl am no} propyl) - benzenesul f onani de,
hydr ochl or| e sa%% 153, MrH=425;

Similarly, following the procedures described above in Example 5, but optionally
replacing 1-(4-{[(S)-2-(4-methanesulfonylphenyl)-1-methylethyl]-propylamino}butyl-1,4-
diazepin-2-one with other free amine compounds of Formula ICb, and optionally
replacing formaldehyde with other appropriate acylating, alkylating, or sulfonylating

20 agents, and utilizing modifications known to those skilled in the art, the additional

compounds of Formula ICc wherein Y is >N-R® were prepared:

4-(4-{ethyl-[2-(4-methanesulfonylphenyl)-1-methylethylJamino}butyl)-3-oxo-piperazine-
1-carboxylic acid tert-butyl ester, 167, M+H=496;

1-(4-{ethyl-[2-(4-methanesulfonylphenyl)- 1-methylethyl]amino}butyl)-4-
25 methanesulfonylpiperazin-2-one, hydrochloride salt, 168, M+H=474;

1-(4-{ethyl-[2-(4-methanesulfonylphenyl)- 1-methylethyl]amino}butyl)-4-(morpholine-4-
carbonyl)-piperazin-2-one, hydrochloride salt, 169, M+H=509;



1- (4-{ [2-(4-nethanesul fonyl phenyl)-1-methyl ethyl] propylam no
}butyl)-pi perazin-2-one, hydrochloride salt, 154, MH=410; 1- (4-{ |[2-
(4-t hi azoley @rsedif onyl phenyl ) - 1- met hyl et hyl ] PCT/EP01/05584
propyl am no} butyl) - pi perazi n-2- 15 one, hygdrochloride salt, 155, Anal.:
Cal cd. for C25H35CINACB8S2.1.5H20: C, 48.817 H 6.66; N, 9.49% Found C,
48.69; H, 6, , % 1- (4- -

(4-thiazol e 2-¢ %ﬁ@?‘l" e%%5%5%£°ﬁ%ﬁ1k§?}é f]iWTth%I Wﬁrg%ﬁor} ?B[Jtyl) [ 1,4]
di azepan- annlmneh#ﬁbmmb hl, 4idiadepasia?-one, IFdrochlmalde salGdre.dVI+ib+

C24H36C1LN403S2. 0. 75H20: C, 49. 78 H 6.88;, N 9.67% Found C 49.74; H,

6.75 NO9. 6?0/04 {%@1%1 -(4- methane henyl?l_l -meth lethyl]amlno}bu 1)-4-
ot 4

N- et hyl 2-(1 4 |
begengsm fé‘?ﬁélgﬂ[né wﬁ%&@&ﬁ @4%%@%%61%2/2 twﬂplg&gge%at%r?a??l_(wﬁw38{ 2-

[4- (4-nmethoxyb enzenesul fonyl) phenyl ] -1-nethyl ethyl } amno) - butyl]
- [ 1,4] i az(ﬂp{é[m-(i’-rmﬁane&ﬂﬁ)n 902 - méthyledhyl(] b?opyllﬁmnbﬁﬁi‘t?l@-tl{acﬁ B ]

di oxol e-5- h 17 thyl butyl] - 25 [ 1,4
i azopan- 2. ohdl s fithetigg Miogle ) 1P opYiam o) hutt) = 2 LA

[2-(4-trifluoronethyl phenyl)-1-nethylethyl] am no butyl) 1, 4]
- di azepan- 21-(@r¢?- (ﬁ-mhhmﬁf@yipien Fimyidhykethyl) pml:ty amie0}b W&gﬂ‘l -propiwingld. f or
C21H33C1F3 go/-33; N, 8.73% Found C 52.44; H,
7.32, N 8. glg oﬁ?‘)%k%& %g’“{e J?% ?&%4 o1t - but yl phenyl ) - 1- met hyI et hyl |

propyl am no} but yl ) - pi per azi n-2-qne,_ 30 hydrochl oride s 161, MrH=374.
WD 01/ 90081}1#@{%%%@@513%&111 QW@}EXﬂWLIEe@Y](eﬁf @Béﬁ’Pé’k%f%lﬁog?u%l)éoﬁ’Fﬁ‘@dW il of

Formul a {¢Cc [B8]diespdr-peshel IV4obtianesddy 1- (4-1 [
(S) - 2- (- 4- Met hanesul fonyl - phenyl ) -1 - met hyI et hyII

pr OpyI am no}l 5@23(%-64 g%ﬁ?ﬂfg?lg‘?{‘(}’#fhefﬂ? ia%g&aﬂthyl propyg_l%no}bl}tyll)\lz \3/ cleoH3 C-S0
[ (S)- 2 ( 4- ”\PEMIF%MH‘OWH/]I Aldeaypan-2-omet17§] MtthiAH8pr opy! -

am no}butyl -1, 4-di azepi n-2-one (0.08 g, 0.19 nmmole) in tetrahydrofuran (10
m) was add i ) 2-
triacet oxybo?%h %r(i? ’;%{Qaﬁl?ox{yﬁ:}f%ﬂl?sl mE@llyaﬁ%%?%%ﬁﬂng Q/ale thm.PhenﬁL, 1.2
mol e). Thecﬁ@aé’f?'&b‘l i3aenft vsars‘;ézg *efé

15  4-(4-{[2-(4-methanesulfonylphenyl)-1-methylethyl] propylamino}butyl)-3-oxo-
[1,4]diazepane-1-carboxylic acid methyl ester, 177, M+H=482;

1-(4-{[2-(4-methanesulfonylphenyl)-1-methylethyl] propylamino}butyl)-4-benzene-
sulfonyl-[1,4]diazepan-2-one, 178, M+H=564;

1-(4-{[2-(4-methanesulfonylphenyl)-1-methylethyl] propylamino}butyl)-4-(thiophene-2-
20 sulfonyl)-[1,4]diazepan-2-one, 179, M+H=570;

4-(4-{[2-(4-methanesulfonylphenyl)-1-methylethyl] propylamino}butyl)-3-oxo-
[1,4]diazepane-1-carboxylic acid isopropylamide, 180, M+H=509;

4-(4-{[2-(4-methanesulfonylphenyl)- 1-methylethyl] propylamino}butyl)-3-oxo-
[1,4]diazepane-1-carboxylic acid butylamide, 181, M+H=>523;

25 1-(4-{[2-(4-methanesulfonylphenyl)-1-methylethyl] propylamino}butyl)-4-benzoyl-
[1,4]diazepan-2-one, 2,2,2-trifluoroacetate salt, 182, M+H=>528;

1-(4-{[2-(4-methanesulfonylphenyl)-1-methylethyl] propylamino}butyl)-4-phenylacetyl-
[1,4]diazepan-2-one, 2,2,2-trifluoroacetate salt, 183, M+H=542;



10 at room tenperature for 16 hours. The reaction m xture was concentr at ed,
and the residue was partitioned between 5% sodi um car bonat e and

chl or of orwo o'lihﬂogirgani c phase was dried (magnesi um sul f atp)r/Ed05584
concentrated to give 1-(4-{ [(S)-2-(4-nethanesul fonyl -

phenyl ) - 1- met hyl et hyl ] propyl am no} butyl ) -4-met hyl -[ 1, 4] di azepan- 2- one,

(hygr oscopi 52T ?o@o'?‘%ﬁsa**&%%%h%ﬁ%ﬁm%%%@% propy BB 45 2Ry

procedur es prepomybdd, @léwanﬂ? -BRa R %tlﬂlums@ﬁce@pﬁaabnm M+Hepioaci ng 1- (4-{

[ (S)-2-(4- et hanesul fonyl phenyl) - 1- net hyl et hyl ] - propyl am no} butyl -1, 4-

opt 1 onal 1y Le8l 2C) bt o T HeR G D Chel Bt opt iR ALy (Pt

?I k%llhatl ngi(cafjlrorg’ & ‘?g’raé?ﬂalt‘?gz't?ﬁe%?g%ﬁtt’;é %ﬁ?ceE&t? ?"i? L%I‘%Bﬁf rlﬁ?%at: onls’clénown
o those skilled in the ar e additional conpounds of Fornmula

wherein Y i5( 4>I{\E2R61 mt}ﬁnmﬁpayl@ﬁén}tl}-lline{thﬁétﬂiyll propylamino}butyl)-4- (isoxazole-5-

12" et vasgil ol st o 1YLk LR, LB orazi ne

[ 2- (4- met hanesul f onyl phenyl% 1- et hyl ethyl ] am no} butyI? 4- 25
net hanesul f bit4 B femattianesulionglpheyidlban¢tbylethiel] propylanisg bulbHéA4 furan-2- ( 4- {

ethyl- [2- (é]ar ﬂetﬁl'i afz%}[ll-ill%ﬁ@ﬂ 2,2 i8S 0¥l Bl by, 187N =518;
} but yl) - 4- (nor phol | ne- 4- car ony - pi per azi n- 2-oné, Rydrochloride salt,

169, M+H=5009; 1/ 9Q0 01/ 055 4-{ et

(4- et hanestit4 Xt% ?Su E?‘FY i m@ﬁiﬂ@‘}%&kﬂlﬁlo}gﬁwﬁ%gﬁﬁmﬁ?ﬂonyl

[ 1,4] dDaZﬂfaﬁylZf D,ﬂ]ihazi’&pdﬁ—QGdiﬂeQB,QQetrfleb‘foacéﬂﬁ saliHIg84BI:H=550; (4-{ethyl - [2-
(4- net hanesul fonyl phenyl ) - 1-met hyl et hyl ] amino }butyl)-4-

th | f
T MR WAL N
propyl ani nolntjdaagie-4-4ulk [ 1,4 ]diazapas- &papdrﬂ %inﬂleorowezate M AS A+ -—éﬁ&
[ 2- (4- et hanesul f onyl phenyl ) - 1- net hyl et hyl ] propyl am no} butyl ) - 4- pr opi onyl -

[ 1,4] diazgpan (‘40191%tha;125311f0 15E4SD)-14né léth 1] prop ammo}}butyl) -3-0%0-

[2 (4 nmet hane fonylp nb t'hyl th Fam no ¥ ; Ak/lp%nt anoyl -
1, 4] d{]éljglﬁéerpage h('él O_EC'th ‘g,& le; ,2,2 t{l uoroacetate sal 190 =481;

[2 (4 met hanesul f onyl phenyl ) - 1- net hyl et hyI ] propyl am no}butyl)-4-(3-cycl o-

pent yl priepasdd-{2-(4- ﬁa.eﬁianéﬂtﬂifbﬁp]@hexiy{pmenetﬁﬂ&hyMﬂdp&l&&ilnd}buM}-ﬁ -0X0-

[ 2- (4- met hape Jfonl 1]
propyl am no@bﬁ VA5 ai?e{)cl)p Ielﬁgg -H'%'arnblg%fl’%z Fiﬂ%]rafi%eﬁaéce séarllt- %9_10M+H1%9§
M+H=534,

4-(4-{[2-(4-methanesulfonylphenyl)-1-methylethyl] propylamino}butyl)-3-oxo-

[1,4]diazepane-1-carboxylic acid phenylamide, 2,2,2-trifluoroacetate salt, 192, M+H=>543;

1-(4-{[2-(4-methanesulfonylphenyl)-1-methylethyl] propylamino}butyl)-4-methane-
20 sulfonyl-[1,4]diazepan-2-one, 2,2,2-trifluoroacetate salt, 193, M+H=502;

1-(4-{[2-(4-thiazole-2-sulfonylphenyl)- 1-methylethyl] propylamino}butyl)-4-methyl-
piperazin-2-one, hydrochloride salt, 194, Anal.: Calcd. for C;sH3z;CIN4O3S,.1.8H,0: C,
48.20; H, 7.01; N, 9.37%; Found C, 48.25; H, 6.64, N 9.41%;

1-(4-{ethyl-{2-(4-thiazole-2-sulfonylphenyl)-1-methylethyl]amino}butyl)-4-(pyridine-3-
25 sulfonyl)-piperazin-2-one, hydrochloride salt, 195, Anal.: Calcd. for
C27H35C1N50553.1.25H203 C, 46.25; H, 5.68; N, 9.99%; Found C, 46.26; H, 5.68, N 9.990/0;

1-(4-{ethyl-[2-(4-thiazole-2-sulfonylphenyl)-1-methylethyl]amino}butyl)-4-(pyridine-3-
sulfonyl)-[1,4]diazepan-2-one, hydrochloride salt, 196, Anal.: Calcd. for
C,3H33CIN;505S,.1.05H,0: C, 47.26; H, 5.82; N, 9.84%; Found C, 47.26; H, 5.65, N 9.81%;



15 4-(4-{

[ 2- (4- met hanesul f onyl phenyl ) - 1- net hyl et hyl ] pr opyl am no} but yl') - 3- oxo-

[ 1, 4] di azeean®obsicar boxylic acid nethyl ester, 177, I\/H-I:4a)ZjT/1apoﬁ/655§4

[ 2- (4- met hanesul f onyl phenyl ) - 1- net hyl et hyl % propylanlno}butyl) - benzene-
sul fonyl- [ 1,4] diazepan-2-one, 178, M+HES 4; 1-(4-{ [2-

(4~ et hanesy foy eyl i 4o ek bl SN Lo RESRY A ROL AT i oL Phene- 2-

20 sul fonyl )- |az

[ 2- (4- et harﬁpmdlfl@a;smkfheﬂyplper_azme?c bigd, éydxyobljlpndpyiomh pieosaly] 1973Matt=511;

[ 1, 4] di azepane-| -carboxylic acid isopropyl am de, 180, MtH=509; 4- (4-{ [2-

(4- met hanes I 0 ] z4-

[T, 4] i azepance Lodar oo ﬁl?%"‘;"??%““%mf‘* e HEWW'W“’*&WH B¢

[2 (4- met haﬁ@@mp’@ﬁwmﬁéma Cese. 4 no} but yl ) - 4- benzoyl -

[ 1, 4] di azepan- 2-one, 2,2, 2- trlfluoroacetate salt 182 MrH=528; 1- (4-{ [2-

El thd hanes qL¢4o{@yﬁmer@@mmeetﬂlam?1:fddyepﬂmﬂl) 1p:heuhy]e&ryl raﬁim@}ﬂmﬁ)gi-z(phﬁiv\oyﬁfgg %131
i azepan [ Qr

bCT EP03 ) oL SREoTRE! 41 aZéI{a‘T -ons éﬁ%@dﬁls?lgﬂyé Miﬁ%ﬁ et hyl et hyi

propyl anm no} but yl ) (3- phenyl - propion E 1, 41 di azepan- 2-o

2,2,2-trifl de&%%;&qﬂ-éﬁé4ga¢&1ane§8]&qnyﬂ)+l—mﬁ%ylethyl qminp {butyl)-4-(pyridine- 3 sulfonyl)

[2 (4rmtha Y,

propylanlno} Q(&?g 2¥3Fﬁé?§? carg%%g%kdt200}%+Eafgzepan 2- one,

2,2,2- tr|fluoro cetate salt, 185 MrH=529; 5

(4- met hanesur @%f%*%ﬂ%ﬁ9Tt51ﬂu°’l°mf‘r%%q’?9‘flfﬁ"m’ihfn3é} 6‘59?%3%3% IpmigibutyD)-4-

(i soxazohe- prﬁcﬁﬁélgfmﬂfbn{rl)q A J0dia2pPpan-chrepiiRlrodhlotide dalt] J01UM4dea5at e sal t,

186, MrH=519; 1- - - (4-net hanesul fonyl phenyl) -1-nethylethyl]

AR L%la% 4834§’§?t¥4536%§1%°n>’§m%§%' ettt BARD AN 2 uoro-
( 4- met hanes uhétbanesplfimryiH] )4]]d1mphy2&td¢ylh}]drcpﬁweas tr0RbAngll: Caled. {opr opane- |
- 10 _sul fo”yd(\%H?sC[FérlI § 5. Gy AARRAN 44 RN, 6 DKy, 2}-16% gt Mﬁ?‘ﬁ-ﬁ}@ R, 1 6.968;

M-H=530; 1 nethanesulfony1p ényl)
pr opyl am no} but (1- | H i m dazol f anyl )- 1,4
di azepan- 2- dnit-{eph %/ flrm?qh%‘?sﬁg%@tl%he@ gérme&yh@wﬂme@m 4 tt“&;‘{l 2-

[ 2- (4- rretlharwfg gonyzi ek ayHn) 2 bnegiydydBidride balg R0PYA it Calk@uby| ) - 3-oxo [ 1, 4]

ChezsBane: oo AU S0 JELH TP BN, 86y s L ROTFREELA S b Lonid 20

propyl am no}butyl)-3-oxo [ 1, 4] di azepane-1-carboxylic acid ethylam de,
2,2,2-trifl Lﬂoféb&mle}ﬂe{ﬁd4staﬂﬂUQrolﬂéthaMMﬁmgbhen)4) I(Meth{yleﬂgfl amino}butyl)-4- thiazol-
4- met hanes tyl) -3-oxo 1,4
((ZII azepane- 1%%%?%?%@%? }%géﬁkyhﬁ&rgm&éﬂsggyiﬂwjﬁg%ggcgt Zite salt, [192 ]
M+-H=543;

1-(4-{ethyl-[2-(3-trifluoromethyphenyl)- 1-methylethyl]amino}butyl)-4-(pyridine-3-
20 sulfonyl)-piperazin-2-one, hydrochloride salt, 205, M+H=527;

1-(4-{ethyl-[2-(4-trifluoromethanesulfonylphenyl)-1-methylethyl]amino}butyl)-4-(1-
methyl-1H-imidazole-4-sulfonyl)-piperazin-2-one, hydrochloride salt, 206, M+H=594;

1-(4-{ethyl-[2-(4-methanesulfonylphenyl)-1-methylethyl|]amino}butyl)-4-(2,2,2-tri-
fluoroacetyl)-[1,4]diazepan-2-one, hydrochloride salt, 207, Anal.: Calcd. for
25 C23H37C1F3N3O4S.1.05H203 C, 49.25; H, 6.67; N, 7.49%; Found C, 48.90; H, 6.27, N 7.47%;

1-(4-{ethyl-[2-(4-trifluoromethanesulfonylphenyl)-1-methylethylJamino}butyl)-4-(1-
methyl-1H-imidazole-4-sulfonyl)-(1,4]diazepan-2-one, hydrochloride salt, 208,
M+H=608;

1-(4-{ethyl-[2-(3-trifluoromethylphenyl)- 1-methylethyl]amino}butyl)-4-(1-methyl-1H-
30 imidazole-4-sulfonyl)-piperazin-2-one, dihydrochloride salt, 209, M+H=530;



1-(4-{

[ 2- (4- met hanesul f onyl phenyl ) - 1- net hyl et hyl ] pr opyl am no} but yl ) - 4- met hane 20
sul f onyl - wlo oiye8ds1di azepan-2-one, 2,2, 2-trifl uoroacetate sadeph9dsssiH=502;
1-(4-{ [2-(4-thiazol e-2-sul fonyl phenyl ) - 1-iTet hyl et hyl ]

propyl am no} butyl)-4-nmethyl - piperazin-2-one, hydrochloride salt, 194,

Founa g s51 GRAME TR g bim oo s D7
[2-(4-thi azfagogthwil ﬂéth@lhmp@nﬂ ynqdﬁ@rﬂwh@gﬁy 531t 240,nal.: Calcd. for

butyl ) - 4- un | I't,
L e I g e

9.99% Found24%; 46.26: H, 5.68, N 9.99% 1-(4-{ ethyl
[ 2- (4-thiazol e-2-sul fonyl phenyl ) -1-nethyl ethyl] am no
}but yl) - 4- ( py4-{ @- em3thasebidl fonylphenyl)- l-,rﬂdth ethzd propyRntnelbuby B i-¢2-limethele

l't, 196, Anal. 5H20; .C. . 4 4_,582 N,
o 84% Foundngo ﬁ‘?n%‘ﬁgﬁylsgié%‘%ﬁ%“’ O T dEna e Es e, el
1-(4-{ethyl- [2- (4-trifluoronmethanesulfonyl henyl) 1- net hyl et hyl ]
am no} but y H@v{etbﬂyﬁ-éﬁ tréfligremethengsulfpn ey ﬂL-mednéethﬂimnmo}huml)-ée(lH-
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| met hyl Cal cd.
onrnotinaobis - L RBEBeR A s gL DY ARl AR S B R o2 O T
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1-(4-({2-[3-(benzo[1,3]dioxole-5-sulfonyl) phenyl]-1-methylethyl} -propylamino}-butyl)-
4-(furan-2-carbonyl)-[1,4]diazepan-2-one, 2,2,2-trifluoroacetate salt, 219, M+H=624;

1-(4-({2-[3-(benzo[1,3]dioxole-5-sulfonyl)phenyl] - 1-methylethyl] propylamino}-butyl )-4-
25 (thiophene-2-carbonyl)-[1,4]diazepan-2-one, 2,2,2-trifluoroacetate salt, 220, M+H=640;

1-(4-({2-[3-(benzo[1,3]dioxole-5-sulfonyl)phenyl]-1-methylethyl] propylamino}-butyl)-4-
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anm no }butyl )-4-(2- nmethyl-1H1im dazol e- 4-sul fonyl [ 1, 4] di azepan- 2- one
hydr ochl or i d€454&2-{3-(bargo| 1.3 digmatesDgulfonyl)ph¢nyl]-1-met ylethyl|propylamino}-butyl)-4-

2-(4-tert S
i dazole- 24 S VO |0 Ascert & 0ne. Ty oehloft e sal - 216,

o1 opyl ari no} At §H34be51 s Bigte- SR DRAELG ot 5 By bicbyfpminol-buy)-4-

di azepanis2- (5\enetilido0eblecd-cat®osd)-{1,4 [dlazepd+ten8 2,2,20riflu¢rbaldde sdlt, 329,( benzo
[ 1,3] di oxg}he% I fonyl ) phenyl] -1-nethylethyl] propylam no}-butyl)-4-
(3- rrethoxyb Y yP?’ [ 1,4] diazepan-2-one, 2,2,2-trifluoroacetate salt,
218, MrH=664; 1-(4-({2- [ 3- (benzo [ 1, 3] di oxol e-5-sul f on | ). pheny I]

- 1- met hyl et ﬂy(l4}( 2113-dpyzaii  Alshionple- wsyll.fonyl)phenyl] -1-methylethyl] propy! ammo} butyl)-4-

ﬁm (Hf: grzzn 2- eak AMRKL b= dulfof) 19 [2a8RRNRE £1-9he, 223- RiflubidakiiicQAE 28O M +8RId76; 219,

4-[4-({2-[3-(benzo[1,3]dioxole-5-sulfonyl)phenyl]- 1-methylethyl}propylamino)-butyl]-3-
20 oxo-[1,4]diazepane-1-sulfonic acid dimethylamide, 2,2,2-trifluoroacetate salt, 231,
M-+H=637;
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25 methanesulfonyl-[1,4]diazepan-2-one, 2,2,2-trifluoroacetate salt, 233, M+H=608;
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met hyl ani not Z?‘K%éi ?405’59'3’)6 esPi]finY héygzleﬁé?#hg“gﬁ ml?ogguéy% %2I éoﬁ’@ée}@f ate
salt, 236, etMAHRGRD;:ethanebulfdngl]piperazin-2-one, 2,2,2-trifluoroacetate salt, 266, M+H=547;

[ 2- (4 met hanesul fonyI phenyl )-1-methylethyl] amno }butyl)-4- [2-

2o o 1 RN DRk RROA A Ll TR0 B 3 et
[ 2- (4- met ha@tbglamhmiyqtmmlfoywhl =PiperAzineX-byd, 2a3ﬁrrﬂ310}r04mta$ﬂ s)altazﬁ;& M*[Hi-:’@ll}

di azepane-1-sul fonyl] ethylam no}-acetic acid nethyl ester,

2,2,2-trifl &O[@f@&%ﬁl %%éthanegﬁ?bnyﬂ‘ﬂ’ﬂéﬁﬁﬁg’-m@th(yide‘tl{yllammo}butyl3 ~3-0%0-
[2 (4 nmet hanesu fony

Rty LA RR T SN U TIRG BT DR PR £ i

259, Mrbg51N+H=575;

1-(4-{ethyl-[2-(4-methanesulfonylphenyl)-1-methylethylJamino}butyl)-4-(2-piperazin-1-
yl-ethanesulfonyl)-piperazin-2-one, 2,2,2-trifluoroacetate salt, 269, M+H=572;

1-(4-{ethyl-[2-(4-methanesulfonylphenyl)-1-methylethylJamino}butyl)-4-[2-(4-methyl-
piperazin-1-yl)-ethanesulfonyl] -piperazin-2-one, 2,2,2-trifluoroacetate salt,
25  270,M+H=586; or

1-(4-{ethyl-[2-(4-methane-sulfonylphenyl)-1-methylethyl]amino}butyl)-4-(2-amino-
ethanesulfonyl)-piperazin-2-one, 2,2,2-trifluoroacetate salt, 271, M+H=503.



WO 01/90081 PCT/ EPO1/05584 -66 1- (4-{ethyl- [2-
(4- met hanesul fonyl - phenyl )- 1 -nethyl ethyl] am no}butyl)-4- (2-
di et hyl awigharebdianesul f onyl ) - pi perazi n-2-one, 2,2, 2-triflpearome¢eikle salt,
260, MH=53 1; 1-(4-{ethyl- [2-(4-net hangzul fonyl - phenyl ) - 1- met hyl et hyl ]
am no}butyl)-4-(2-diethyl- 5 am no-ethanesul fonyl) - pi perazi n-2-one,
2,2,2-trifluoroacetate salt, 261, M PLE (4-{ethyl-
2- (4- nmet hanesul f onyl - phenyl ) - 1- net hyl mno |butyl) -4-
2-isopropyl - am no- ethanesul fonyl) -piperazin-2 -one,

, 2-tri f 1 uor oacePatreratmntof aZBanpovisid-afFermulh-ID4-ag dedayibed in Scheme E)
- (4- met hanesul f onyl phenyl ) -1-net hyl ethyl] am no
utyl) - 4- ( =@ (1 NiBthdnesklfo SARRROB RWoh A BESATRing HAE)-
,2,2-triflyoroacetaie salt, 263, MFHELL7; 10 1-(4-{ethyl-
2- (4- met hagbélﬂiﬁ&@?lllﬁp%@nyl )-1-methyl ethyl] anino }butyl)-4-(2-benzyl -
am no- et hanesul f onyl ) - pi perazi n-2-one, 2,2,2-trifluoroacetate salt, 264,
M-H=593; 1- (4-{ethyl- [2-(4-methane-sulfon henyl ) - 1- net hyl et hyl ]
am no}butyl)-4-(2-benzyl - nethyl am no- et hanegul f onyl) -pi per azi n- 2- one,
2,2,2-trifluoroacetate salt, 265, MH=607; 1- (4-{ethyl-
[ 2- (4- met hanesul f onyl phenyl ) - 1- met hyl etkyl JN.aniQo uthyl ) -4- [ 2-(2-hydroxy
15 et hyl am no) - et hanesul f onyl ] - pi ¢ 7i n-P-one, 2,2,M-tr\jfluoroacetate
salt, 266, MrH=547; 1-(4-{gchyl:
[ 2- (4- rethanesul f onyl phenyl ) - 1-5%at hyl et hy?']_I3 am no} but'ytQ - 4- [ 2- ( 2- met hoxy-
et hyl am no) - et hanesul f onyl ] - pi perazi n-2-one, 2,2,2-trifluoroacetate salt,
267, MrH=561; - 14-(4- | - .
[ 2- (4- met hanes uﬁ%&é%‘%@ 5 g f@] % Q%é?ﬁ&h%f%%ff’j‘ylg%% Q E\"Hhetﬂ)lﬁlstbgu -(%E%pylamme

pi per azi ne- 10.2g .88 yinhale fardadri Roko-dtéldxezepend-yhebhtpiraldetyde (0.22 g, 1.2 mmole)
2,2,2-tl’lf| ag: v - = 25 ’1.17
[ 2- (4- et ha#gg’g?tﬁgﬂgﬁtogﬁg%mg%?%? ﬁé?egﬁg?@zgﬁcﬁgkﬁ%tgﬁl idﬂfe-(?Z- ;%Lper, azin-1-
yl - et hanesutmalg). Thsirpastian imixpuewas Stared &t rpemiterperatieoatls hodrs Thogyxture
'}VEHt=5|7 )2; 1401' B&éaﬁg&%ﬁ-af&ﬁ@_ R 13 ?sdsila&pwglﬁ B%%ﬂlh%m hy&ﬁ%txl {uel Bhdwighniarm no
utyl)-4- - -nmethyl - pjperazin-1-yl)-ethanesul fgony
- pi per azi n- Pha ,asﬂfﬁégmﬁg?‘g}‘ﬁ%?ﬁé@&a&@éo %ﬂnfr,ateg§° @‘?’G%WFﬁQG(;‘“E}FthTFE'
(4-{ethyl - [RHsdApinhbemstiyletng]-prapyldn)inaibuefl iy, elolvyiebamid ovee which was
}butyl)-4-(2-am no-. et hanesul f.onyl i perazi p-A2- -t 64 Tl upr tate
Lt 271, eebs ool BErebt B BB R L B Mer DAl 2 e GREE O
of a Conpouricr GHHEEHNMODS. 140iE, 3dSér Hbda5:iMh 5Theheum C, 44.825-H,18.93; N 5.98%.
(S)-(4-Met hanesul fonyl phenyl ) - 1- net hyl et hyl | - propyl am nol but yl)
15 Similarly, following the procedure described above in Example 6, but optionally
replacing 4-(5-oxo-[1,4}oxazepan-4-yl)-butyraldehyde with other appropriate compounds
of formula le and optionally replacing [(S)-2-(4-methane-sulfonylphenyl)-1-methylethyl]-
propylamine with other appropriate compounds of formula 2, and utilizing modifications
known to those skilled in the art, the additional compounds of Formula IDa wherein Z is

20 -O- or -S- were prepared:

4-tert-butyl-N-[3-(2-{[4-(5-0x0-[1,4] oxazepan-4-yl)-butyl] propylamino}propyl)-phenyl]-
benzamide, 274, Anal.: Calcd. for C3,HN3Os: C, 73.67; H, 9.08; N, 8.05%; Found C,
73.74; H, 8.99; N 8.23%; or

4-(4-{ethyl-[2-(4-trifluoromethanesulfonylphenyl)-1-methylethylJamino}butyl)-
25 [1,4]oxazepan-5-one, 2,2,2-trifluoroacetate salt, 275, M+H=465.



f 1,41 oxazepan-5-one CH3 O NON H3CNSO CH3 ~O 5 2 To a m xture of

[ (S)-2-(4-net hanesul f onyl phenyl ) - 1- et hyl et hyl ] - propylamne (0.2 g, 0.78
nmol e) angdofo9egaXx0- [ 1, 4] oxazepan-4-yl ) -but yral dehyde (0. F¢1gEP0l/08584M0I €)
in 1,2-dichloroethane (8 nL) was added sogi umtri acet oxyborohydride (0.25
g, 1.17 mmole). The reaction mixture was stirred at room tenperature for
15 hours. The m xture 1o was diluted i=chl or onet hane and washed with
5% sodi um hydr oxi de. The organic phagxeg‘v&ﬁfsiﬁi]i ed (magnesi um sul fate) and
concentrated to give 4-(4-{ [(S) -(4-nethane- sul fonyl phenyl)-1-nethylethyl]
- propy! ami no} but y(Brepgration pf oamppund 5t Beranulhiihasdescriesldh kameE) the

hygr oscopi ¢ hydrochl oride salt |n di et hyl ether, (0 23 g) 273 Anal .

Cal cd. forg @ iaie1)Found C,
54.32; H, 8 e proceure descri bed

Y,
L inaPloptional Iy  repl aci ng
4- (5-oxo-[1, 4] oxazepan 4-yl)-butyral dehyde V\&th ot her appropriate conpounds
of formula |le and optionally replacing
[ (S)-2-(4- et hane-sul fonyl phenyl) - 1- et hyl et yI] propyl am ne with other
appropriate conpounds of formula 2, and ut IZI ng rm |f| cations known to

those skilled in the art, the addl ormJIaIDaWnerean
is 20 -0- or -S were prepared rt-uty N- [3 A { [4-(5-0x0- |
1, 4] oxazepan-4-yl)-butyl ]Hp:rQ .-V' yI) phen benzam de, 274,

Anal .: Calcd. for C32H47N303: 273 67, 9 08; N 5% Found C, 73.74;
H 8.99;5N 8.23% or 4- (4-{ ethyl

[ 2-(4-trifluoronet hanesul fonyl phenyl)-1-net hyl ethyl] am no }butyl)- 25

[ 1, 4] oxazepan- 5A anigtur@o($)-2+(# frhetbanpadfinyiphesd) -1 ; meths] eﬂml]-lpmlanm 01/ 90081

TS %%‘%E@’WEL e e Y
et hyl | - pr opSAoRuihb si;alzypanml 2T DEFY; Eéﬁérﬁefs Bibestyrd 28 g, 3 mmiole), and
sodium tr1acetoxyborohydr1de (2.23 g, 10.5 mmole) in 1,2-dichloroethane (40 mL) was
10 stirred at room temperature for 15 hours. The mixture was concentrated, and the residue
was partitioned between diethyl ether and saturated sodium carbonate. The organic phase
was dried (magnesium sulfate) and concentrated to give 4-(4-{[(S)-2-(4-methane-
sulfonylphenyl)- 1-methylethyl] propyl-amino}butyl)-5-oxo-[ 1,4] diazepane-1-carboxylic
acid tert-butyl ester (3.6 g) as a heavy syrup. M+H=>524. The hydrochloride salt was
15 recrystallized from acetone/diethyl ether, m.p. 156-158 °C.

To 4-(4-{[(S)-2-(4-methanesulfonylphenyl)-1-methylethyl] propylamino}butyl)-5-
ox0-[1,4]diazepane-1-carboxylic acid tert-butyl ester (3.7 g, 7.06 mmole) was added 6N
hydrochloric acid (7 mL). The reaction mixture was warmed at 50 °C for 1 minute, then
stirred at room temperature for 30 minutes. The reaction mixture was brought to pH 10

20  with saturated sodium carbonate and extracted with ethyl acetate. The organic phase was
dried (magnesium sulfate) and concentrated to give 4-(4-{[(S)-2-(4-methanesulfonyl-
phenyl)-1-methyl-ethyl] propylamino}butyl)-[1,4] diazepan-5-one as the dihydrochloride
salt (hygroscopic) from diethyl ether, (2.86 g), 277, M+H = 424.

Similarly, following the procedures described above in Example 7, but optionally
25  replacing 5-oxo-4-(4-oxobutyl)-[1,4]diazepane-1-carboxylic acid tert-butyl ester with
other appropriate compounds of formula 1f and optionally replacing [(S)-2-(4-methane-
sulfonylphenyl)-1-methylethyl]-propylamine hydrochloride with other appropriate
compounds of formula 2, and utilizing modifications known to those skilled in the art, the
additional compounds of Formula IDb wherein Z is >NH were prepared:



H3C'l, SO CH3 ~N z 5 H A mxture of

[ (S)-2-(4-net hanesul fonyl phenyl ) -1 - et hyl et hyl ] - propyl am ne hydrochl ori de
(2.05 g, wdldomal e), triethylamine (0.98 nL, 7 mol e), 5-paxoerb1/0%s4
oxobutyl)-[1, 4] di azepane-| -carboxylic aci d6(9t ert-butyl ester (2.0 g, 7.03
mmol e), and sodiumtriacetoxyborohydride (2.23 g, 10.5 mmole) in

1, 2-di chl orggeth (40,1 was 10 stirred at .room.tenpepatuyr . 15 hours.
The i xt ur e b CRHIZta Tt RS o bRl B4 Bty ORISRl S0 Bl

di et hyl et hemeahuirectlonideselt, 2i8dMirhledllhonat e. The organi c phase was dried
(magnesi um sul fate) and concentrated to give 4-(4-{[(5)-2-(4-methane-

sul f onyl phemny|J. lig S18dA 11V, s j_azepane-
1 -carboxyli ct jg%?}gq?g%t gg&%@%éﬁufgygﬂlﬁt}izg 113):?11 %\%}i}ﬂgé}lﬁ%ﬁLWI-hSM. The
hydr ochl or i d&4&rtePgRe-ans: hrdpchlprde salled’% Mittide4 one/ di et hyl et her, m p.
156-158 C. To 4-(4-{ [ (S)-2-(4-nmethanesul fonyl phenyl)-1-net hyl et hyl ]

pr opyl ?21 ?0}49(4-Mg%(-2‘,’3~di?1y&ob{enzb,[ ﬂh}déb%ﬁ@ﬁm%mktﬁl Eﬂfyﬂ@w_laglﬁ?gwnlﬂgl)-e_rr L - but yl
ester : . e adde r ricC,Aci : e
reaction ni Pﬁzcielazﬁ’@gg%é?gﬁégagftrg@oe%c%tﬁ%ﬁ\@t@[{ﬁ%ﬁ’ stirred at room
tenperature for 30 minutes. The reaction mxture was brought to pH 10 20
wi t h sat ur atdett-H3dRidibadriobernoél,4doxdr - Al edethilethyliphytylaiep Hiugyl)-The

organi ¢ pha ise, nesd nggpngantrated to give
4-(4-{ [(9) ﬁgi4?%-§zr$€tg filsethdl 72 %ﬂ@ﬁ““ﬁ%%h’%fe?@@ﬁ@%y| et hyl |

propylam no}butyl)- [1,4 i azepan-5-qn s the dihydrochl qride salt
(hygr oscopi & kj4|‘“ %I[afﬁ‘ldtie'é'thﬁ‘&flgléqnﬁﬁr 1,'n(eihg@ﬁ@jlk’roﬁlﬂmfmgﬁﬂynaﬁﬁﬁ dgrepapay-pye,

fol | ow ngo t e dpschtettiersals 28esirirbemdoabove in Exanple 7, but optionally 25
repl aci ng 5- oxo-4-(4-oxobutyl)-[1, 4] di azepane-|-carboxylic acid tert-butyl

t ith | i_at ds_ of | g if d i | |
epl aci ng [ (St B A R R RL e Ryr P e e R T b B
hydr ochl or i dmewhtdnodtiérade salp283pM-dfie4l4onpounds of fornula 2, and utilizing
nodi fications known to those skilled in the art, the additional conpounds

of Fornmul a 1. el ' 11V ﬁﬂﬂ%& ; I 291425584
-69 4-(4-{ et%%l mq%z%hmgng?&@gﬁ?% € ywaﬂ@é)mtﬁggﬁ’aﬁ%gﬁg%gi yl)-
[ 1,4] di azdpaiecblorisfeaalt 23dMekTPde salt, 278, MH=410; 4- (4-{ethyl -
[2-(4-trifluoromet hanesul fonyl phenyl)-1-nethylethyl] amno }butyl)- [ 1, 4]
di azepanib- anes-{[dydreebudypliybal -inetlyl&hylMthiAd@ o Sutdh){[4;4] diazepan-5-one,
[2-(2, 3-di mﬂa‘%rﬁ?obcﬁpozrf)de[sal%,’_zfé_]i, ﬁl_*_gf(__l_a%-&ﬁ- yl)-1-nmethyl ethyl] ethylam no}butyl)-
4-(4-{[2-(4-tert-butylphenyl)-1-methylethyl]isopropylamino}butyl)-[1,4]diazepan-5-one,

hydrochloride salt, 286, M+H=402;

4-(4-{[2-(4-propanesulfonylphenyl)-1-methylethyl] propylamino}butyl)-[ 1,4]diazepan-5-
20  one, hydrochloride salt, 287, Anal.: Calcd. for C,4H,,CIN305S5.0.75H,0: C, 53.57; H, 8.34;
N, 7.81%; Found C, 53.55; H, 8.19 N 7.91%;

4-[4-({2-[4-(propane-2-sulfonyl)phenyl]-1-methylethyl}propylamino)butyl] -
[1,4]diazepan-5-one, hydrochloride salt, 288, Anal.: Calcd. for C,sHasCIN305S.0.95H,0: C,
54.03; H, 8.51; N, 7.56%; Found C, 54.05; H, 8.36 N 7.55%;

25  4-(4-{[2-(4-ethanesulfonylphenyl)-1-methylethyl]propylamino}butyl)-[1,4]diazepan-5-
one, hydrochloride salt, 289, Anal.: Calcd. for C,3H,CIN3O3S: C, 54.11; H, 8.09; N, 8.23%;
Found C, 50.88; H, 7.85, N 7.67%;

4-(4-{[2-(4-naphthalen-2-yl)-1-methylethyl] propylamino}butyl)-[1,4]diazepan-5-one,
hydrochloride salt, 290, M+H=396;



[ 1, 4] di azepan-5-one, 2,2,2-trifluoroacetate salt, 280, MrH=390; 4- (4-j[ 2-
(2, 3-di hydrobenzo [ 1,4] dioxin- 6-yl)-1-nethylethyl] propylam no}butyl)- |
1, 4] di azepanrdesane, 2,2,2-trifluoroacetate salt, 281, MrheAOdo1Mdssst4- {
[2-(4-tert-butyl phenyl) 1- et hyl et hyl ] prg(gyl amno }butyl)- [ 1,4]

di azepan-5-one, 10 hydrochloride salt, IVH—|:402 4- (4-{ [2-

3-trifl t hyl but

(30111 vor QL Pl o i S SR LB ALK dehoan

[ 2- (4- met hogyplechydrdchionidxt dait) Zalhyxh}al @a&qdyfoalﬁzﬂh}dﬁllNyﬂ)& 1[35H,@] C, 48.86; H,

di -5- . H=376; 15

4I ?Ze??g (4%?ZPII\I %y{% ﬂlé%r/ ’%%18':9%{% R7?§f%i4(%\ﬂ]€et hyl am no} butyl)-[ 1, 4] di azepan

ii ? ngt bmlgl; ‘éﬁ@hﬁ{ ?d(i r%%élnmsﬁff%ﬂ?ﬁ%ﬁﬁﬁmy sdfﬂnﬁa@ihu)tylﬁ {1,4]dagzepan-5-

<[1ll2 afipan -55- @R, hyd PotHIRIR s SIF, 1208, Srdd1 & Cal%@ﬁfmlr ?&5#@12'04; 0. SI;I%({)tC|5)1 92[ H17 2? N,
ropa on -1- ropyl am no} bu :

di azepgn E g?é%fﬁ@ﬁ@d?ﬁ@@%%eh%% )2/87 pAng?/ . Cal cd. %lor

C24H42CI N303S. 0. 75H20: C, 53.57; H, 8.34; N, 7.81% Found C, 53.55; H,

8.19 N 7. 91%(44{2{ 4—150(){1&xyf>lzﬂenyl)pl nmm&tﬁylmbpﬂmyﬂ@q@bmmkﬂl ,4]diazepan-5-one,

- 1- met hyl et 1,4] di 5- hyd hlorid

sai . obe. MiaoRtRRle 8 260 Mt Nso]es 0.95:2G G, 54.03 H 851, N

7.56% Found C, 54.05; H 8.36 N 7.55%

4. (A [ 2-( Adelfirddbid rosthylprasage-p- sxﬂfﬁﬁxlmeerlwme@fylfﬁwlmmwbw# 1, 4]

di azepans [oRiasbygr ST lsckaido sa B4, ¥0al=gsoCal cd. for C23H0C N3CBS:
C, 54.11; H, . 23% Found C, 50 H, 7. 85, N7.67% 4- (4-{

ch azepan.: 92‘@?&%@&1@%? BB BB S b errn

PCT/ EPO1/ 05984, hydrdthlbr{dé-slt,[285( M-+Eh+40pl e- 2- sul f onyl phenyl ) - 1- et hyl et hyl ]
propyl am no}butyl)- [ 1,4] diazepan- 5-one, hydrochloride salt, 291, Anal.:

Egl gg Lor 6%@&&?3‘?%%@9 %g 1) 315*#1%9‘1}71eﬁ*ﬂy}]‘gﬁl)fxﬁeﬁlmnlé}butﬁl) %? 4 chlazegarg %%ne!: ound C,

(4- net hanesdill}’flmq'b]lopﬁeﬁ%}t, MﬁHFF@I‘lét hyl] amino }butyl)- [ 1,4] diazepan-5 5
one, hydrochl orlde salt, 292, Anal.: Calcd. for C22H37CLN3(3S. 0. 8H20: C,

[5 % (931 H15b74 6@ {ethyl- [ B- 2—@&@0}5@% lcmleﬁl%rle&%il alﬁlnng}bﬁ}gyg) Piﬁ;i?a&%an"r’i-]bﬁe{
i sobu en ro am no u
di azepan- 5- g’ﬁ@pﬁwﬁ?éﬂhﬁgzl\g% a”lg%/ 283 pK/I+H2418 Y

4-(4-{[2-(4-hydroxyphenyl)-1-methylethyl] propylamino}butyl)-[1,4] diazepan-5-one,
hydrochloride salt, 298, M+H=362;

4-[4-(ethyl-{2-[4-(thiazole-2-sulfonyl)phenyl]-1-methylethyl}amino)butyl]-
20 [1,4]diazepan-5-one, hydrochloride salt, 299, Anal.: Calcd. for C,sH35CIN,O3S,.1.80H,0:
C,47.30; H, 6.83; N, 9.59%; Found C, 47.31; H, 6.43, N 9.45%;

4-(2-{ethyl-[4-(7-0x0-[1,4]diazepan-1-yl)-butyl]amino}propyl)-benzoic acid methyl ester,
hydrochloride salt, 300, Anal.: Calcd. for C;H3sCIN303.0.80H,0: C, 55.41; H, 8.16; N,
8.81%; Found C, 55.38; H, 8.04, N 8.87%j;

25  N-[4-(2-{ethyl-[4-(7-0x0-[1,4]diazepan-1-yl)butyl]amino}propyl) phenyl]-
methanesulfonamide, hydrochloride salt, 301, M+H=425;

N-ethyl-4-2-{ethyl-[4-(7-0x0-[1,4] oxazepan-1-yl)butyl]amino}propyl)-benzamide, 302,
Anal.; Caled. for Cp3sHssCIN,O,: C, 58.10; H, 8.48; N, 11.78%; Found C, 52.73; H, 8.10, N
10.80%;



4- [4-({2- [4- (2-nmethyl propane-2-sul fonyl)phenyl]

-1-net hyl et hyl } propyl am no) -butyl] - 10 [ 1,4] di azepan-5-o0ne,

hydr ochl owigdase@it, 294, MrH=452; 4-(4-{ethyl - PCT/EP01/05584
[ 2- (4- et hanesul f onyl phenyl) - 1- et hyl et hyI amno }butyl)- [ 1,4]

di azepan-5- one, hydrochl or| de salt 295" 7I\kH=410;  4-

: (4-1
B e

L%( 4- R: t ropha ﬂwhépahémhﬂﬁyﬂfdﬂﬂdrldimﬂmmnﬁl) Calkd., 181 Ceith7@Pad: G, ¥rf; H,
I oc ori
(20 (4- hydr og%ﬁi&lm’ﬁoufﬁ”ﬁﬁﬁ ‘]A[ 7p§r5§16]{? 2hho} but yl Y- 1, 4]

di azepan-5-one, hydrochloride salt, 298, MH=362; 4-][4-(ethyl-12- [4-
(t hi azol e- 244( erbyﬁylzytﬂhézwxq piperidist- byl phénllr hmetbylpbyamingbutyll4 | 4]

di azepan-5- ochl.or = | cd. for
QSH%CM?MO@S@‘IT%%E%Bhgc}:ing‘)?%ﬁde82@%04%%{ 426;’3\9% Found C, 47.31: H,

6.43, N 9.45% thyl- 4 (7.0 | |
}propyl ) - beﬁi%ﬂi;z éﬂc( 5 y‘ikﬂ}P ee%gléfonYﬁﬂéWﬁ]chW%Vgéﬁﬁéﬁlx‘%‘b‘tﬁ’l‘ Xn!al a:m Cal cd.
for C22H36 CLiNBQzE2803430e, Hydr&dhlatide shit, 385,16nal NCalc8. 81 ZsHReONJOLS.0.58,G38C, H

R (1 7%%% ﬁé%‘?f B Gl B GO Be T sl whias

N-et hyl -4-2-{ethyl- [4-(7-o0x0-[1, 4onazepan | -yl)butyl]am no }propyl)

- benzani de, N3¥2limethuykR- [4-CH4e(d-oxookl,4)dBE(PR ] itylfpropglagdnolprorglag; * N,

11. 78% fou 0cBRY s REH00M, 95584, - 71
4" (4. ( olnyPoysresfiorl s starihig20e hadhd CHE O SR RN

- 1- net hyl et ﬂW%aﬁﬁ)lﬁlf} u?QA43; H, 7136, W H8¥epan- 5- one, hydrochl ori de salt, 303,
Anal .: Calcd. for C25H41CIN4O: C, 59.87; H, 8.44; N, 11.17% Found C,

50.76; H, 749{5( @(&Za‘.’rébl-é-ylcﬂ }&anll- l&lzﬁlyleﬁh)(l}%wr@gﬂarﬁim%lht@ﬂﬁL‘lﬂdi;ﬂerény|]

-1-net hyl eth di azepan- 5-one, hydrochl oride salt,
304, |\/++H=429Xe>511 g’][% {‘g‘esfl Ir‘ﬁﬁ T d&Zol e- 2- sul fonyl ) phenyl |

- 1- et hyl et hyl } am no) but yl ] 1 di azepan- 5-one, hydrochl oride salt
305, Anal .: pBglaoel2- m}fonmmame%? - BHﬁd:aZ@an Mrgl)Bgtyl]propyl aminoypropy) 5994

Found C, 49??%15% oc Oilll:lle (V d\l hyI - [4-2-{ [4-(7-0x0- [ 1,4]

di azepan-1 opy am no pr opy enzenesul fonyl] acetam de, 306,

Anal .: Cal cd. for 025H43 1N404S. : 7.81, % Fou C
50.43: H, 745[3 X4 (Bgedioxo- -isothiazolidin-2 yI)phenyﬁ-l—methyletlk\xlyl etl?ylamn?o) -buty. ?—

[1,4]diazepan-5-one, hydrochloride salt, 309, M+H=451; or

4-(4-{[2-(4-methanesulfonylphenyl)- 1-methylethyl]-prop-2-ynylamino}butyl)-
[1,4]diazepan-5-one, hydrochloride salt, 310, Anal.: Calcd. for C,H34CIN303S.: C, 53.65;
20 H,7.16; N, 8.53%; Found C, 49.57; H, 6.83, N 7.84%.



4- [4-({2- [4-(thiazol-2-yloxy)phenyl] -1-nethylethyl}propylamno)butyl] -
[ 1,4] diazepan-5- one, hydrochloride salt, 307, MrH=445; propane-2-sulfonic
aci d 4- (2w (1bodsi- oxo-[ 1, 4] di azepan- 1-yl ) butyl ] propyl - am ngdixrmpyssss 15
phenyl ester, hydrochloride salt, 308, M:E=468; 4- [4-({2-

[4- (1, 1-di oxo-i sot hi azol i di n-2-yl)phenyl] -1-nethylethyl}
ethyl am no)-butyl] - [ 1,4] diazepan- drochl oride salt, 309,
M+H=451; or 4-(4-{ [2-(4-nethanesu|foﬁ%ggﬁg%gg)-l-nethylethyl]

- prop-2-ynyl am no} butyl)- [1, 4] di azepan-5-one, hydrochl oride salt, 310,

Anal .: Calcd. for (BxeprmdicentesampogndssFemaula3Bc pg descrid iNSclgnsss)  Found C,
49.57; H, 6.83, N 7.84% WD 01/90081 PCT/ EP01/ 05584 -72 EXAMPLE 8

(Prepar at i of (0f By Compomingh HesitRinfiphanyl Pe-raghilegsT]i Hedo i3t xdzole-5-

4- (4- TEt hyl - p -am no
}butyl)-1-(F . HBefrE) -f 1, 41di azepan-5-one CH3 Ho N H3C--, SO
CH3 6 alN 50 NTo a mxture
of 4- (4-{[ (S) - 2- (4- met hanesul f onyl phenyl ) - fﬁbthylethyl]-propyl-

am no}butyl)- [ 1,4] diazepan-5-one dihydgochl oride,(0.15 g,.3 mmole) in
toluene (5 nL) and saturated sodi um carponate (2 ) was added

i soxazol e-5-carbonyl chloride ( _The reaction m xture
was stirred at roomtenperatur ours. The QST xture was diluted

with water and extractedlgiih eyt acppate. The wr i c phase was washed
with saturated sodi umchlori%f® dried (n%gnesiun1su at e)»_ and concentrated
to give 4-(4-{ethyl-[2-(4-nethanesul fonyl -phenyl)-1 hyll et hyl ] ami no
}butyl)-1-(isoxazol e- 5-carbonyl)-[1, 4] di azepan- 5- oQe a§35Nhygroscopic
hydrochl oride salt (0.14 g) in ethyl acetate/diethyl ether, 316, MH=505.
SN AR IR TR R AT (LR S PR

(S) - 2- (4- medrthimodisutyl) o0yl diasepyh)5-dreihydebetlonidg (0- 15 g Bynandle)dl mltre) (5 thL ), 4]

Id i:)glz epan- 5- z?nr%fesagdrg%grsg Sﬂlrﬁ)éa{rggna\f:\é EzhmE} \Qfgsr acfdreg ?so%goﬁ]ee-S-%QfmgﬂQgﬁ)rge (585: @J la

0.31 mmole). The reaction mixture was stirred at room temperature for 4 hours. The

10 mixture was diluted with water and extracted with ethyl acetate. The organic phase was
washed with saturated sodium chloride, dried (magnesium sulfate), and concentrated to
give 4-(4-{ethyl-[2-(4-methanesulfonyl-phenyl)-1-methylethyl]amino}butyl)-1-(isoxazole-
5-carbonyl)-[1,4]diazepan-5-one as a hygroscopic hydrochloride salt (0.14 g) in ethyl
acetate/diethyl ether, 316, M+H=505.

15 Similarly, following the procedures described above in Example 8, but optionally
replacing 4-(4-{[(S)-2-(4-methanesulfonylphenyl)-1-methylethyl] -propylamino}butyl)-
[1,4]diazepan-5-one dihydrochloride with other free amine compounds of Formula IDb,
and optionally replacing isoxazole-5-carbonyl chloride with other appropriate acylating,
alkylating, or sulfonylating agents, and utilizing modifications known to those skilled in the

20  art, the additional compounds of Formula I wherein Z is >N-R® were prepared:

4-(4-{ethyl-[2-(4-methanesulfonylphenyl)-1-methylethyl]Jamino}butyl)-1-benzyl-
[1,4]diazepan-5-one, hydrochloride salt, 317, M+H=500;

4-(4-{ethyl-[2-(4-methanesulfonylphenyl)-1-methylethyl]amino}butyl)-1-
methanesulfonyl-[1,4]diazepan-5-one, hydrochloride salt, 318, M+H=488;

25 4-(4-{ethyl-[2-(4-methanesulfonylphenyl)-1-methylethyl]amino}butyl)-5-oxo-
[1,4]diazepane-1-carboxylic acid amide, hydrochloride salt, 319, M+H=453;



and optionally replacing i soxazol e-5-carbonyl chloride wth other
appropriate acylating, alkylating, or sulfonylating agents, and utilizing
nodi fi cat womdeewawn to those skilled in the 20 art, the addityimnetsss
conmpounds of Fornmula | wherein Zis >N-R6 yer e prepared: 4-(4-{ethyl- [2-
(4- et hanesul f onyl phenyl ) - 1- met hyl et hyl ] gm no }butyl)-1- benzyl

[1, 4] di azep hl or-i de aI 3 yl - [ 2-
(4- et hanes%msgafyngl aﬁal}%ﬁloﬁ i argrilzng 5’@%%9“‘1%“ g)%gsulfonyl [
1,4] di azepéh4}'§hmpandaydammlt¢rapdehmﬂw armd_a,zlm-lmﬂ@@oa@samsadm%t hyI

[2 (4- met haleﬁHL;lgpyl phenyl)-1-nmethylethyl] amno }butyl)-5-oxo- [ 1,4]

di azepane- 1-carboxylic acid am de, hydrochloride salt, 319, MrH=453; WO
01/90081 PCT/ EPO1/ 05584 -73 4-(4-

( 4- met hanes dt! ﬁoﬂ@?}%ﬂ%ﬁ%wethanﬁé@%wﬁahﬁpﬁf lalﬁﬁfrzhaﬂe}wuﬁmnyo JButyg3-oxo-

[1,4]di aZsep@ne}diazégamwhﬂb@xﬂwadldcatmtahyﬂ , a7, T grifludrdactatd daft] 3X1C NRGEE L8
salt, 320, MtH=481; 4- (4- { ethyl

L1 4] i azepdid PoltERbtre S bRy ¥YIL§trest?l A B b e ¢
321, MrH=482cetyld-[( Aldiazeplmyl5-orfe22, 2,@4tr11ﬂebfmnﬁaulsﬁlulﬁ2pﬁdﬁiﬂ#‘9821- met hyl et hyl ]
am no }butyl)-1-(2-nmethoxy- acetyl)-[1, 4] di azepan-5-one,

2,2,2-trifl . -

(4~ ret h;'nesﬁ"? QPR %ﬁ%ﬁ“ﬁﬁéﬁ%ﬁf‘?%ﬁ ﬁgﬁ eSisebugtELpropiony; |

di azepan- 5- IQZePaI? (NS r'eaeeioataals aiit 466; 10 4- (4- {

dhé]d 5t 243 félﬁ @@ I¢, 323 +Hﬁ|4|5|é

ethyl - [2- (4-nethanesul fonyi phenyl) -1 -net hyI ethyl] am no}butyl) -1-

SR it b W ey e IWS?SF%YMW&‘*’}“Q“@ﬁ”?i‘ﬁﬁ‘ifﬁiI ]

ani no }butylcﬁrbfn?’lgglg‘i‘ﬁlfl%/e‘y?n[s “gf ?Satlr@%ofﬁ gﬂ ﬂfhﬁtgﬁgfl uor oacet at e

l't, 325, MtH=480; 4- (4-{ethy | - [ 2-

?2 met hanes &FG%WMM%H)G&SMMMEIH&WQ lamiethylefiylipgiyo tbudnk-aso-butysyl{ 1, 4]
ipet tylife: b k-dspt-butysy]

di azepan- 5- L(P%Zﬁ%-stgde, %,?Qrﬁ’fﬁﬁg c%{c@t %ﬂ]g 32321@*}1\&4%514 4- (4-{et hyl -

[ 2- (4- et ha pheny yl et am no }butyl)-1-cycl obut ane-

car bonyl di_azepan 2-triflyoroacetate salt, 327, MrH=492;
4- (4-1 et hylr@ %eszhs(lzizT{étrn@thé%qavlfqmiafﬁﬁ@wrlyw@}?éh%rréwyrl}ﬂ) 1-benzoyl-

am no} buiy!l ) )11}&5%?&%%&6242 -eAubaA I te shit,324] MAIFRZHPAN- 5- One,
2,2,2-trifluoroacetate salt 328 IVH—|:523 20 4- (4- { ethyl- [2-

4- h I 3-
(4 et hanesuyl . onu BNS ke RSASHOY L B BOURAENL) ol YR
M+H=515; 4- c@xtbo{nybtMldiaz{e@nfﬂronemﬁahesﬂudrometth@ﬂtym M*l’&sl*ﬁh%et hyI ] amino
}butyl)-1-cycl ohexane- carbonyl- [ 1,4] diazepan-5-o0ne,

2,2,2-trifl %9(49&%};135—e{4-Srﬂ£tﬂmné§§l@ony%a¥g;—methylethyl] amino}butyl)-1-(morpholine-4-
carbonyl)-[1,4]diazepan-5-one, 2,2,2-trifluoroacetate salt, 328, M+H=523;

20  4-(4-{ethyl-[2-(4-methanesulfonylphenyl)- 1-methylethyl]amino}butyl)-1-(pyridine-3-
carbonyl)-[1,4]diazepan-5-one, 2,2,2-trifluoroacetate salt, 329, M+H=515;

4-(4-{ethyl-[2-(4-methanesulfonylphenyl)- 1-methylethylJamino}butyl)-1-cyclohexane-
carbonyl-[1,4]diazepan-5-one, 2,2,2-trifluoroacetate salt, 330, M+H=520;

4-(4-{ethyl-[2-(4-methanesulfonylphenyl)-1-methylethyl]Jamino}butyl)-5-oxo-
25 [1,4]diazepane-1-sulfonic acid dimethylamide, 2,2,2-trifluoroacetate salt, 331, M+H=>526;

4-(4-{ethyl-[2-(4-methanesulfonylphenyl)-1-methylethyl]amino}butyl)-5-oxo-
[1,4]diazepane-1-carboxylic acid tert-butylamide, 2,2,2-trifluoroacetate salt, 332,
M+H=509;

4-(4-{ethyl-[2-(4-methanesulfonylphenyl)-1-methylethyl]amino}butyl)-5-oxo-
30 [l,4]diazepane-1-carboxylic acid phenylamide, 2,2,2-trifluoroacetate salt, 333, M+H=529;



4-(4-{ ethyl- [2-(4-nmethanesul fonyl phenyl)-1-nethylethyl] am no
}butyl)-5-0x0 25 [1, 4] di azepane-| -sul fonic acid di nethyl am de,

2,2, 2-triwbwenemstet ate salt, 331, MrH=526; 4-(4-{ ethyl - PCI/EP01/05584

[ 2- (4- met hanesul f onyl phenyl) - 1- et hyl et hyly] am no }butyl) - 5- oxo-

[1, 4] di azepane | -carboxylic acid tert-butylamde, 2,2,2-trifluoroacetate
salt

. 332, 4 (Mtfap9 -
[ 2- ( 4- et hei ynon & rﬁ&hﬁ?ém e Zleﬂ%?‘ig‘m PEID-30%020 [ 1. 4]
di azepane- #45B30A-1 2 S?I'Iélﬁihd’éYPhEn?l am t??édf@&@@?@ﬁt@e §%1¥>t—°¢1>333
MrH=529; WnPHE88981 PCT/ EPO1/ 05584 -74 4-(4-{ethyl -
[ 2- (4- et hanesul f onyl phenyl ) - 1- net hyl et hyl ] am no }butyl)-5-o0xo-

22 oot 1 e SABE A e En Sl e R R B Bt -1-cthyl
[ 2- (4- el héhé}ailhz‘epmylmbrm9J2)2—mﬂmtckayétetehyﬂt]ﬁérﬂfhﬁ%ﬁﬁﬂtyI) l-ethyl- 5[ 1,4]
di azepan-5-one, 2,2,2-trifluoroacetate salt, 335, MH=438; 1-(4-{

[2-(4-meth S f | n ]
propy! ani ng?(% t{b @EM : |§é§§z§é%ﬁ% Wyl ﬁ%%el?yli 10 l\il%fmno jo%t?{l -{isoxazole-5
hydr ochl orlcél@o§&ll)'t 14 ZePRAI-on ! Yiroghiox{lde salt +H=51

[ 2- (4- met hanesul fonyl phenyl) - 1- net hyl et hyl ] propyl am no} butyl)-1-nethyl - [

1,4] di azepap- ﬁQQ@QneﬂMﬂésQIfbﬁ)Qphéﬁ?l)Slahiethyl’aﬂYyl pYbpitdR o) Byl -1( thethyl-

E)r20|(osl gﬁ: mi]gﬁfl fon 5 ?‘2‘%%3{8]1&“1&5:%%5#%&&% 1, 4] di azepan- 5- one,

hydrochl ori de sal t 338, MrH=523; 4-(4-{
[ 2- (4- m&d han@siiR4( éfméqhhnﬂylfbnﬂphmbf})yﬂ methylrkthyl] propylamino}butyl)-1-(2-amino-3-

| f0l 4
0 avepan: 5osn PRt bR SRR or SRR BRI b ]
[ 2- (4- net hanesulfony he ny ) - 1- et hy et hyI] pr.opyl am no} but ]y oxo 15 [
1, 4] di azepafel(2 pessyiforylphangl) ghesihyl-edyH propiper Iaew BéZSdam@thyhm

é\ga|80: CH:a| %&éﬁé&%ang%l%?mhﬁﬁﬁ%pan@ -0 h9drochloride B'Qt 3bb, M+R4%69;Found C,

11 4 di azegaieis- BRSO Ay Pt R O SR e 502 it aau,
mp. 1565 1$B4]:dlazepane( J~cagboxPlic dcitd Miﬂbﬂs’es,diyﬂw@dq:ﬁﬂersyﬂt 340 Amabt Gylcetihy| |
propyl am ”‘i’:% ﬁ S . 27 6084 %Qa43t01N4} %Q%ﬁﬁcﬁ‘gg%% 55 %ﬂ %—1}19?251%%95/0 acid

di et hyl est@ Schloride's
[ 2-(4- nethanesulfonyl heny| ) - 1- net hyl et hyl ] propylanlno}butyl) 5- oxo-
[ 1, 4] di azepadetl3-(dupeibrygsiboridphengl) Hymegitethyll mopilenmodhutge-Sseior, 343, m p.

135- 137 G [1,afRidepadci Qarbo I{Jca(cf’d't%rt—butyl ester, hydrochloride salt, 341, m. 156 158 °C;
[ 2- (4- met hanesul fonyl phenyl - et hyI ethyl] propyl-am noﬂijt y )

(I\)/I)i(-I?I:[S é6;4] g%a@eﬁz rz%-met gﬂggf}gn)llp}% elnyl met%[ ?ethylﬂ%opy grplln% bl%%l} %alxo— 344’
[ 2- (4- med hahdiibdeparyd1pfip ptbgphbanivatidydiethylteytet, tiydmehkride cdlh 343, M+ H=G80;hy dr oxy

4-(4-{[2-(4-methanesulfonylphenyl)-1-methylethyl]propylamino}butyl)-5-oxo-
[1,4]diazepane-1-carboxylic acid ethyl ester, hydrochloride salt, 343, m.p. 135-137 °C;

acetic acid 2-[4-(4-{[2-(4-methanesulfonylphenyl)-1-methylethyl] propyl-amino}butyl)-5-
oxo-[1,4]diazepane-1-carbonyl]-phenyl ester, hydrochloride salt, 344, M+H=586;

25 4-(4-{[2-(4-methanesulfonylphenyl)-1-methyl-ethyl] propylamino}butyl)-1-(2-hydroxy-
benzoyl)-[1,4]diazepan-5-one, hydrochloride salt, 345, M+H=465;

4-(4-{[2-(4-methanesulfonylphenyl)-1-methylethyl] propylamino}butyl)-5-oxo-
[1,4]diazepane-1-carboxylic acid propyl ester, hydrochloride salt, 346, m.p. 152-154 °C;



benzoyl)- [ 1,4] diazepan-5-one, hydrochloride salt, 345, MrH=465; 4-(4-{
[ 2- (4- met hanesul f onyl phenyl ) - 1- net hyl et hyl ] propyl am no} but yl) - 5- oxo-

[ 1, 4] di aze@an®oedsicar boxylic acid propyl ester, hydrochl oripda/Sahiss8846,

m p. 152-154 C; WD 01/90081 PCT/ EPO1/05584 -75 4-(4-{[2-

(4- nmet hanesul f onyl phenyl ) - 1- net hyl et hyl ]'7 opyl am no} butyI ) - 5- oxo0-

1, 4] di bgx t d lt, 347,
hnal+ car clCE] gr P ied BT pten Do iAoy E GhropBimino uSR-SReST. 50g
Found C, 57[1519d1akd;paﬂe-29qarlbd)ﬂf1189ﬁ/d isoBatfyhesfer, hydrochloride salt 347, Anal.: Calcd. for

2-(4-nmeth | |
[1 4]( dlnzzeggeg- b}ﬁ 53§Hb dlgl g’glg%l% 8? di ﬁetsﬁ%og¥%%&ngs%%% 3éhz)oﬂggg /8’r| de
salt, 348, MH=538; 4-(4 [ 2- (4- met hanesul f onyl phenyl L 1- net h | et hyl ]
pr opy! ani no‘} (it 2G4 tha@eséfomylp]lernd)ak@}ﬁ&h)éeulwlépxmmwlw HB’Dd5J9ﬁ‘PyI est er,

hydrochl gri [qu éﬁképan@-‘i%ar 044d 2.2~ difrfetHylfrépyl ester, hydrochloride salt, 348,

(4 nmet hane - phenyl ) - 1- net hy -ethyl’]” - propyl - am no} - but yl )-15- oxo- 1o
1,4] di a 384 - car bal dehyde, hydrochl oride salt, 350, MtH=452; 4-

(4- 1[ 2- (4- rret hanesul fonyl -phenyl) -1 -nmethyl-ethyl]

- propyl - am 410}{ f2uf4y netanesudfon]lphelyt)- baephylethi prpblaxyiho jbugt)-8oksopr opyl

t hyd d t )
[2- (4. et hals i :%’ﬁ‘?}F p?%é?.‘i?iyf ?L“%?Wil?sgert ﬁ’ic}r%hk’“de Gft Yo ﬁ%*(]? =24 yI) [ 1,4]
di azepan- 5-one, hydrochloride salt, 352 M+-H=466; 15 acetic acid
2- [ 4- (4-{ [ 2-(%{ Rethaetooesiopyl-piearh) Iy methybethyl-rronylt-qming}-bigi)- 29KAD} -

but yI') - g oxlg Al &raé&ﬁih@ﬁe&%‘ﬁdé#gﬁé'hgaf&éhiorﬁ%@Zﬁz’|356%‘M$H =48ydrochl oride salt,
353, M+H=60 4- (C4- t Rahesul f onyl - phenyl ) - 1- net hyl - et hyl ]

-propyl -amn - trifluoraomet 4 azepan- 5- one,
hsdrgghl or ﬁhg‘i é@l {4)/ ﬁwngwlfﬂﬁééﬁlegﬁléelt F’GHE{ ﬁleﬂ %f&%’(hi”fmo hufn 288"

[ 2- (4- et hangs diabguayik -1p&hebk)é&y)1c deidBbpydpykbésket] ydes chidyitidesait /B, 2@. 142-143 °C;
butyl)-5-0xo0-[1, 4] di azepan- 1-yl net hyl ] - phenyl ester, hydrochloride salt,

355, MtH=57
S el oL R RS B b b el
di azepan- 5- [ds’ﬂédlahe}mne’i:-hhc) vdeochloride sd6 852, NMHESE66; 1- [ 2-
E e TR
Mel N§BREeSIEe{i O8N 2H0AKAV{[ 21 ulfnY¥-phenylP{ ylﬁk@h &ézﬂ: ggl -amino}-
- but yl yd d | t
[2t §4yrr29t L%ﬁﬁ@%ﬁﬁ} %]&ﬁif?@y?%neﬂ fﬁéﬁ’%@x éir;zg fsﬁﬁgﬁgf} o B3 §raerl
met hoxy- acety i azepan- 5- one;
1-(2-isopr OQQ%YEZaO%h&tHanéslﬂf@nfl -phenyl)-1-methyl-ethyl]-propyl-amino}-butyl)-1-(4-

L2 gg} ”Efjthyrr‘x) u‘t%'igrﬁf %%glﬁ éélicﬁaze%%%é i h%f:%agﬂgﬁge(silt 354, M+H=582;

[ 2- (4- met hanesul fonyl phenyl )-1-nethyl -ethyl] - am no} - butyl)-5-oxo-
acetic acid 4-[4-(4-{[2-(4-methanesultonyl- pheny]I -1- metﬁyl -ethyl] propyl—am¥no}—

20 butyl)-5-0x0-[1,4]diazepan-1-ylmethyl]-phenyl ester, hydrochloride salt, 355, M+H=572;

4-(4-{[2-(4-methanesulfonyl-phenyl)-1-methyl-ethyl]-propyl-amino}-butyl)-1-[2-(3-
trifluoromethyl-phenyl)-ethyl]-[1,4]diazepan-5-one, hydrochloride salt, 356, M+H=>596;

1-[2-(4-chloro-phenyl)-ethyl]-4-(4-{[2-(4-methanesulfonyl-phenyl)- 1-methyl-ethyl]-
propyl-amino}-butyl)-[1,4]diazepan-5-one, hydrochloride salt, 357, M+H=562;

25 4-(4-{[2-(4-methanesulfonyl-phenyl)-1-methyl-ethyl]-propyl-amino}-butyl)-1-(2-
methoxy-acetyl)-[1,4]diazepan-5-one; 358, M+H=496;

1-(2-isopropoxy-acetyl)-4-(4-{[2-(4-methanesulfonyl-phenyl)-1-methyl-ethyl]-propyl-
amino}-butyl)-[1,4]diazepan-5-one; 359, M+H=524;

4-(4-{[2-(4-methanesulfonyl-phenyl)-1-methyl-ethyl] -propyl-amino}-butyl)-5-oxo-
30 [1,4]diazepane-1-carboxylic acid benzoylsulfanylmethyl ester; 360, M+H=618;



30 [1, 4] di azepane- 1-carboxylic acid benzoyl sul fanyl met hyl ester; 360,
M-H=618; WO 01/ 90081 PCT/ EP01/ 05584 -76 4-(4-{

[ 2- (4- met Wo@gbgionyl - phenyl ) - 1- met hyl - et hyl ] - pr opyl - am n@cpatioyh3ssp- 0X0-
[ 1, 4] di azepane- 1-carboxylic acid acet oxym{a hyl ester; 361, np. 143-144 C
4- (4-{ [2-(4-net hanesul fonyl - phenyl)-1-ne - et hyI ]

- | 5- 4 |

2" 2 et hy ??‘13?%;{?; R %%xyﬁn%@%? e f s eper .
(4- net hanes[tllAf dny¢paphe1ﬁ9alrf)m¢hm¢hy¢e¢@tyh1ydtl]lyleﬁmﬁ.ﬁl mpnlléb-l}MBG;t yl)-5-0x0- [
1, 4] diazepane- |-carboxylic acid 5-nethyl-2-oxo- [ 1,3] dioxol-4-ylnethyl

ester; 363, Mgf@@ﬁeﬂﬁn@&ﬂfgng%pﬁeﬂy ; -Hﬁfig& Ly phigio) shoES b et hy
P

- propyl [ﬁ diaz yI ic acid

acet y| suI f al ﬁﬂ@??ﬁﬁpeésfaé GXYheaa omony 7 estey; R62 PRS-

pr epar at onj3pfecgonpounds of For rrul a | as described in Scheme F) 4-(4-{ f
(S)-2-(4-Methanesul fonI phenyl) 1 rret hyl - et hyl ] - propyl - am no} - but yl ) - 5- oxo-
E:I]-I gldlsgie?f? Zg{%t gtg ifon%llp en t b”%ﬁ@r‘l eﬁxs pro%;fsammo‘? %utyl) 5|\<l)§(\oN H3C~

5- (4- net hankals4.]ﬂfamegahleﬁhanbdngyhdaaéﬁhylhtlﬁl—bmedkékhbxdwﬁylﬁ;eyhyl egrerPp§d,} - 5- oxo-
] 1,41di aze rboxy| c acid tert-butyl ester. To a cool ed m xture of

2 5 g of b5- énesulfonyl phenyl ) - 4- met hyl - oxazolidin- 20 2-one and 7.5

N net hylgyrrol i done was sl owy added 5 g@of 25% pot aSSI umtert- anylate
i n t ol uene &6t ut3-Ghmethpaesnlionyirphamsl - smetdathyllneerdosniee ) -bapd)-2-050y of

4- (4-1o0de- [wdlakeprmeXOcdrBoxdlielhad eRaISulfanGlaidooni ¥btt € 384 irblp.t1ap t14hugCy| ester
was added. he m xture was stirred at anbi ent” conditions for 6 hours.

Wat er was added and the m xture stirred. The precipitated product is
collected and dried to yield ca. 3.5 %ﬁfMﬁéél [ 5- (4- met hanesul fonyl WO
01/ 90081 PCT/ EPO1/ 05584 I

(Alternate preparation of compounds of Formula I as described in Scheme F)

[1.4]diazepane-1-carboxylic acid tert-butyl ester

CH,
@]

N\/\/\NJj
o T TTTU

sG,

15

1.4]diazepane-1-carboxylic acid tert-butyl ester.

To a cooled mixture of 2.5 g of 5-(4-methanesulfonyl-phenyl)-4-methyl-oxazolidin-
20 2-one and 7.5 ml N-methylpyrrolidone was slowly added 5 g of 25% potassium-tert-
amylate in toluene solution. The mixture was stirred, then cooled, and 4.5 g of 4-(4-iodo-
butyl)-5-o0x0-[1,4]diazepane-1-carboxylic acid tert-butyl ester was added. The mixture was
stirred at ambient conditions for 6 hours. Water was added and the mixture stirred. The
precipitated product is collected and dried to yield ca. 3.5 g of 4-{4-[5-(4-methanesulfonyl-



=77

phenyl) - 4- met hyl - 2- oxo- oxazol i di n- 3- yI ] - propyl }-5-o0xo0-[1, 4] di azepane-|-carb
oxylic acw@ o1le@sdr- butyl ester. Step 2 PCT/EP01/05584
4-14-12- (4- et hanesul f onyl - phenyl ) - 1- met h%} et hyl am nol -butyl}-5-0xo0- [
1,41 di azepane- 5 1-carboxylic acid tert-butyl ester A mixture of 10 ¢

4-{4-[5-(4 nesul hen

“butyl )50 rfﬂ R P G rX}aﬂE R R h e Lo g
20% pal | adltmii lhtybhsmu de on carbon, 10 wat er, and 90 rri i,.sopropanol was
stirred and heated to 50 to 60 C. A sol ution of 3.5 g potassiumformate in
5 m water S\@E sslowly added. The mi xture 1o is stirred for 3 hours and is

t hen cool ed dfiltered. The filtrate was stripped to yield ca. 9 g of
4-{4-12-(4-1et anesul , 1, 4]
di azepane- | &4 Rt ey ¢ -DAty L grepane

(4- met hargesmlcfaﬂja,_x{zh@at@d];e}t)blﬁylr&ﬁehyl et hyI} -propyl am no }-butyl)-5-o0xo0- 15
j 1,41 diazepane- |-car boxyl | c acid tert-bu ester A m xture of sodium

bor ohydri de (0. rof ture
of acetic acid ?én%élreo %g(ﬁyra lﬁersgaltfn%gr(}m(?)1 #@?4 %ﬁ‘e 3%82”&011@3(
cooling to 3li-butsl}b-tke 1érdmemmrbcatrbbmcaniﬂltqn‘butﬂ'memﬂgtoﬁﬂ@%\mﬂa@tlm red
for severaly u t

114 o (e DRSS ot calBnl B wer 44 50 ml isopropanol was sired and heated t0 505

[1, 4] di azepé@leclAé%lFlB@M?hégQ@FaéS”El@r 9%@?% 5 gl priater was glogyy adigd. The mixture

pr Fplt onajlpde fyystiered @oz%hc%)r(sj hztﬁld 1s£t§érf @J@Yéd!h éhfdtﬂlgﬂed Zhe {ﬂtﬂaté/\ﬁ!&s Pfippad ©0ield be%_ .

sol ution wa ed.to or.o ride ure rring. e
mxture sti rg@ézgév[ér@‘rmﬁ%??"ﬂwq %83} Bf E&iﬁﬁ%‘ﬁ' ]?)"Pq']g‘sgd/ox%odl um

hydr oxi de sl ,uldi@epdnkal-grbdhdicapideerr-bugdniter. | ayer was di stilled under
vacuum The residue was dissolved in toluene and washed with water. The
organi c Iaygt acuumdlstllled }- 25 to yield 7.5 g of 4-(4-{
[(S)-2- (4 rreeﬁanesulfonyl phenyl)-1-methyl -ethyl] -propyl-an no
but yl ) - 5- oxo- 4] di azepane- I-car boxyl i c aci d tert butyl r_as an
oi | . WO 01/ 46l@3 A gth .
Admi ni stysat [ pg] dhﬁ%ﬁétﬁe&rbgfm aémﬂrerr-bﬁ@sﬂhét@f i ngr edi ent 20.0%

A mixture of sodium borohydride (0.55 g) and tetrahydrofuran (40 ml) was stirred and a
mixture of acetic acid (2.62 g) and tetrohydrofuran (10 ml) slowly added with cooling to
maintain the temperature below ambient. The mixture was stirred for several hours. A
solution of the 4-{4-[2-(4-methanesulfonyl-phenyl)-1-methyl-ethylamino]-butyl}-5-oxo-
20 [1,4]diazepane-1-carboxylic acid tert-butyl ester (7.0 g) and propionaldehyde (0.85 g) in
tetrahydrofuran (25 ml) was prepared. The solution was slowly added to the borohydride
mixture with stirring. The mixture stirred several hours followed by slow addition of 25%
sodium hydroxide solution (14 g).The upper organic layer was distilled under vacuum. The
residue was dissolved in toluene and washed with water. The organic layer vacuum distilled
25 toyield 7.5 g of 4-(4-{[(S)-2-(4-methanesulfonyl-phenyl)- 1-methyl-ethyl]-propyl-amino}-
butyl)-5-oxo-[1,4]diazepane-1-carboxylic acid tert-butyl ester as an oil.



Lactose 79.5% Magnesium stearate 0.5% The ingredients are m xed and

di spensed into capsul es contai ning about 100 ng 5 each; one capsule would
appr oxi meive) @shed1al daily dosage. EXAMPLE 11 Conpositi on gcarerehebsss

Adm nistration Ingredient %w./w. Act_iz}e_ i ngredi ent 20.0% Magnesi um
stearate 0.5% Crosscarnellose sodium 2.0% Lactose 76.5% PVP

(pol yvinyl pyrrolidine) 1.0% The ingredients are conbi ned and granul at ed
using a solvent such as nethanol. Thegylgph@rgul ation is then dried and
formed into tablets (containing about%—r?g—m@ active conmpound) with an
appropriate tablet machine. WO 01/90081 PCT/ EPO1/ 05584 -79 EXAMPLE 12
Conposition for Oral Adnini st¢empesitipmégr &yplehdminigiation Active conpound 1.0

g Fumaric id 05 g Sodiumchloride 2 0 g Mthyl paraben 0 15 g Propyl
par aben O.Gan edfen@nul at ed sugar 25.5 g Sorbitol (70% S ObgHivt. Q) 12. 85 g
Veegum K (\ erhilt Co \ 1.0g El avor Lnn 0..Q35 Cal ori ngs-0. 5 ng

Distilled V‘@{@ﬁemg@edlélﬁ 100 mL The i ngredl ents are m xed tgo_b%rm a
Suspensi on for oral admnistration—— WD 01/90081 PCT/EPQ1/05584 -80

T

Lactose 79.5%

Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg

5 each; one capsule would approximate a total daily dosage.

EXAMPLE 11

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as methanol. The
10 formulation is then dried and formed into tablets (containing about 20 mg of active

compound) with an appropriate tablet machine.



EXAMPLE 13 Parenteral Formulation (1V) Ingredient %wt./wt. Active
ingredient 0.25 g Sodium Chloride gqs to nmake isotonic Water for injection
to 100 nmLwDhAsseedii ve ingredient is dissolved in a portion pefr/kgegosier for
injection. A sufficient 5 quantity of sodiumchloride is then added with
stirring to nake the solution isotonic. The" solution is nmade up to wei ght
with the remai nder of the water for injection, filtered through a 0.2

m cron nenbrane filter and packaged u ter4 |l e conditions. EXAMPLE 14
Supposi tory Formul ati on | ngredient %)E : P‘i.éalrjﬁ\ctive i ngredient 1.0%

Pol yet hyl ene gl ycol 1000 74.5% Pol yethyl ene glycol 4000 24.5% 10 The
ingredients are nelted toget h€&ompoeditionferOwhAdministaatiorat h, and poured into

nol ds contajning 2.5 g total weight. W) 01/90081 PCT/EPQ1/05584 -81
EXAMPLE 15 | fippigale Fornul ation Ingredients grams| Active gggppund 0.2-2
Span 60 2 Jiween 60 2 Mneral oil 5 Petrolatum 10 Methyl paraben 0.1%
Propyl parapen, 005 BHA (butylated hydroxy anisoffle) 0.0L Vater g.s. 100
Al'l of the ﬁ@‘i“@(ﬁoé?ﬁoé‘,ndexcept water, are conmbi ned and heat 48 o about 60 C
with

Fumaric acid 05¢

Sodium chloride 20g

Methyl paraben 0.15g

Propyl paraben 0.05g

Granulated sugar 255¢g

Sorbitol (70% solution) 12.85¢g

Veegum K (Vanderbilt Co.) 10g

Flavoring 0.035 mL

Colorings 0.5 mg

Distilled water g.s. to 100 mL

The ingredients are mixed to form a suspension for oral administration.



5 stirring. A sufficient quantity of water at about 60 Cis then added with
vigorous stirring to enulsify the ingredients, and water then added g.s.
about 100w o1p¥¥YPLE 16 Nasal Spray Formnul ati ons Several prOUEDW95584
suspensi ons contai ning from about 0.025-%;5 percent active 10 conpound are
prepared as nasal spray fornul ations. THe % or mul at i ons optionally contain

i nactive ingredients such as, for exanple, mcrocrystalline cellulose,

sodi um car boxy- net hyl cel | ul ose, dexH&g&QPqug the like. Hydrochloric acid
may be added to adjust pH The nasal=Spray fornulations nay be delivered
via a nasal spray netered punp typicall delivering about 50-100
mcroliters of formulation per a mn@mnbﬁmmnﬂmypiﬂab dosi ng schedule 15 is
2-4 sprays every 4-12 hours. WD 01/90081 PCT/EPQ1/05584 -82 EXANPIE
Radioliganqlggggkgg studies The inhibitory activity of cosppumds of thijs
invention ijn Vitro was determ ned using a nodification of the nethod
descri bed im Hegde, S S, et at., Br. J. Pharmacol [ 1997, 12Q. 5 1409-1418.
Cel | nenmbr af&dVe IEEsW¥tnese hanst er ovary cells expressing #R& r econbi nant
human nuscarinic receptors (ml-nb) were enployed.| The assays—were conddct ed
with the ra&ddalnh gangide3H N-net hyl scopol anmi ne(0. 4 nMgsspesdkeisotadt i vity 84
C mol-1) in a final volune of 0.25 nL Tris-Krebs buffer. Non-speciflic

bi ndi ng wag . defi ped w.th IM 10 atropl ne. Assays were perfo usi ng
scintiIIatia&aﬁfE§?ﬂ$9vnﬁ@say t echnol ogy. Conpet tion-dis%ﬁgg%nent curyves
wer e gener ated—ustrg—o—concentrati-ons—of—test—eonpounds—and—were—anatyzed
by iterative curve fitting to a four paraneter logistic equation. plC50
values (-log of the I1C50) were converted to pKi values using the Cheng- _
Prusof f equati ofpe ajctl._iv%r gl%réﬁiléﬁq{ dif¥ofyeli 5? Flmdo FAd d¥iel FRSnjb&ioR! RS8ARIAE PKI

val ues) of sone exenplary cqonpounds_of this invention were: Conpound n2 nS8
nb 2/ n85 mpauestifpyfisgdium gloride wher added vaid stisnige tormake thegglutjongsotonic. g‘heg

phenyl) - 1- gt i€ bbb ub ta et wethhtié Yemadvder of tHdivwate-fon thjedtioRefilzepad -
L-tartrate t%?(l)&gh a102.2 micron membrane filter and packaged under sterile conditions.

EXAMPLE 14

Suppository Formulation

Ingredient % wt./wt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%

10

The ingredients are melted together and mixed on a steam bath, and poured into

molds containing 2.5 g total weight.



1-(2-{ethyl-[2-(4-nmet hoxyphenyl)- 7.15 6.48 5.1 4.7 112 24 1-nethylethyl]
am no) ethyl) piperidin-2-one, dibenzoyl-L- tartrate salt, 14

1-{4-[ 2- nadivabgan- 2yl)-1- 7.75 7.47 5.69 1.9 115 60 net pdmatdeyhsiss
propyl am no }butyl) piperidin-2-one, hyd gchloride salt, 39 1-(4-{
[2-(3,3-dinmethyl-2,3- 8.51 8.44 6.24 1. 6 151 di hydrob enzofuran-6-yl)
-1 nmethyl ethyl] propyl-am no}butyl)- %gﬁigﬂgig%z-one, hydr ochl ori de salt,
54 4- nitrobenzenesul fonic acid 4-(2- ; 6.63 1.6 36 23 {

[ 2- (2- oxo-azepan-1-yl)butyl] propyl -am no}propyl)-phenyl ester,
2,2,2-trifluoroacetate salt, 71 1-(ZopigdFonmulstinanesul fonyl- 8.92 8.62 7.26
1.99 46 23 phenyl)- 1-nethylethyl] propyl amno }propyl) -azepan-2-one, h

drochl ori de %%¥&hﬂ%§ WO 01/ 90081 PCT/ EPOL/ 05584 -|83 Cbnpo g2 nB8 nb
n2/ n8 n2/ nb nb  1-(4- {ethyl [ 2- (4- met hanesul fonyl - 8.70 8.38 6.86 2.08
68 33 phenyt )y —I=metnyletnyl | am noy butyl)-azodan- 2- one, _nydrochliori de
salt, 119 3: é@tr{q@n@p% hanesul fonyl - 8.44 8.09 6.27 2.23 948 66 phenyl) -
1-nethyl et hyl]l propyl amno}butyl)-T 1 31 oxazepan-2-one—hydrochloride
salt, 124 1- G l{sahyl [2-(4-nethanesu|fony| 7. 52 7.50 6.16 2.03 23 22
phenyl)-1-nmet hyl -ethyl] am no}

Tween 60 2

Mineral oil 5

Petrolatum 10

Methyl paraben 0.15

Propyl paraben 0.05

BHA (butylated hydroxy anisole) 0.01

Water qg.s. 100

All of the ingredients, except water, are combined and heated to about 60 °C with
5 stirring. A sufficient quantity of water at about 60 °C is then added with vigorous stirring to
emulsify the ingredients, and water then added g.s. about 100 g.

EXAMPLE 16
Nasal Spray Formulations

Several aqueous suspensions containing from about 0.025-0.5 percent active
10 compound are prepared as nasal spray formulations. The formulations optionally contain
inactive ingredients such as, for example, microcrystalline cellulose, sodium carboxy-
methylcellulose, dextrose, and the like. Hydrochloric acid may be added to adjust pH. The
nasal spray formulations may be delivered via a nasal spray metered pump typically
delivering about 50-100 microliters of formulation per actuation. A typical dosing schedule
15 is 2-4 sprays every 4-12 hours.



butyl)-3-nethyl- [ 1,3] diazepan-2- one, hydrochloride salt, 141
1-T4-(ethyl-{2-[4-(thiazole-2- 7.69 7.92 5.43 0.58 182 309

sul f onyl ) plaanwbdsi- 1- met hyl et hyl } ami no) butyl] -t etrahydr opoirpodiogsss 2- one,
hydrochl ori de salt, 144 4-(4-{ [2-(4-nethgnesul fonyl- 8.01 8.04 6.03 0.93
94 101 phenyl)- 1-nethylethyl] propyl ari“no}butyl)- [ 1,4] oxazepan-3-one,

hydrochl oride salt, 146 1-(4-{[(9S)-2-Lr4- q.?nesulfonyl 8.26 8.36 5.87,
0.79 245 309 phenyl)- 1-nethylethyl Mg@—am no}butyl)-[ 1, 4]

di azepan-2-one, dihydrochloride salt, 149 N-nethyl-4-(2-f [4-(2-ox0- 7.71
8.32 5.93 0.24 60 245 pi perazi nRadlohg}hﬁbutmgstpdmpyl am no}
propyl ) -benzenesul fon- am de, hydrochloride salt, 153

1- (4-{ethyl - [2"1(&13 1ﬁﬁ1’b§tb%&i’\?ﬁ§f B¥dom ﬁuﬁﬂs 8f t‘ﬁ@ 1ﬁve}1t130n6l% véi% as ¢ determined using
phenyl)-1-met hyl et hyl ]_ _‘am no Z

di hydr o- chladPP%’@Cﬁé% Hythe a%eébo %rlbeéefe fgécaﬁ{s[ efg)l» 3 (M%fféfﬁfﬁ%e d887-118fy 1 -
8.29 7.94 5469-12183 330 148 phenyl)- 1-nethylethyl] propyl

am no}butyl)-4-nmethyl- [ 1,4] diaze- pan-2- one di hydrochl oride salt, 166

f
L byl ottt TaSARERBL R om ChiRe frdihoP oty Celf Bt R 1 it} ant

di azepan- 2 lmlman m2§<2r124q recdptomn (maos) st gaplbyedl STie assey-Were conducted with the
[ 2- (4- met hangRHL IRV N/mBRyBscSBol2mB (04 AL sp&ific activity 84 Ci- mmol™) in a final
volume of 0.25 mL Tris-Krebs buffer. Non-specific binding was defined with 1uM
10 atropine. Assays were performed using scintillation proximity assay technology.
Competition-displacement curves were generated using 10 concentrations of test
compounds and were analyzed by iterative curve fitting to a four parameter logistic
equation. pICsg values (-log of the ICsq) were converted to pKi values using the Cheng-

Prusoff equation.

15 The muscarinic inhibitory activities (expressed as pKi values) of some exemplary

compounds of this invention were:

Compound m?2 m3 m5 | m2/m3 | m2/m5 | m2/m5

1-(2-{ethyl-[2-(4-methoxy- 7.32 6.95 5.36 2.3 91 9
phenyl)-1-methylethyljamino}-
ethyl)-pyrrolidin-2-one, dibenzoyl-
L-tartrate salt, 12
1-(2-{ethyl-[2-(4-methoxyphenyl)- | 7.15 6.48 5.1 4.7 112 24
1-methylethyl]amino}ethyl)-
piperidin-2-one, dibenzoyl-L-
tartrate salt, 14
1-{4-[2-naphthalen-2yl)-1- 7.75 7.47 5.69 1.9 115 60
methylethyl] propylamino}butyl)-
piperidin-2-one, hydrochloride salt,
39

1-(4-{[2-(3,3-dimethyl-2,3- 8.51 8.44 6.24 1.2 186 151
dihydrobenzofuran-6-yl)-1-
methylethyl] propyl-amino}butyl)-
piperidin-2-one, hydrochloride salt,
54

4-nitrobenzenesulfonic acid 4-(2- 8.19 7.99 6.63 1.6 36 23
{{2-(2-ox0-azepan-1-yl)butyl]-
propyl-amino}propyl)-phenyl ester,
2,2,2-trifluoroacetate salt, 71
1-(3-{[2-(4-methanesulfonyl- 8.92 8.62 7.26 1.99 46 23
phenyl)-1-methylethyl]propyl-
amino}propyl)-azepan-2-one,
hydrochioride salt, 98




phenyl)-1-nmethyl ethyl] propyl am no }butyl)-4-nethyl-piperazin- 2-one, h
drochloride salt, 213 4-(4-{[(S)-(4-nmethanesulfonyl- 7.82 7.61 5.9 1.63 81
50 phenyWwo mibossat hyl et hyl] -propyl ami no}butyl)-[ 1,4] oxazan@iosssene,
hydrochl ori de salt, 273 4-(4-{ [2-(2, 3-di fiydrobenzo- 8.05 7.58 5.92 2.97
135 45 [ 1,4] dioxin-6-yl)-1-methyl ethylq’ propyl am no}butyl)- [ 1, 4]

di azepan- 5-one, 2,2,2-trifluoroacetate salt, 281 WO 01/90081

PCT/ EPO1/ 05584 -84 Compound nm2 nB nb n2/ nB8 n/ nb nR/ nb

4- (4-{[ 2- (4—tent—butytpheny)—1—8.55 36—6-65—1-—-54-80 52 rethv-etvH

CCTIU _y PII\'IIy l v T O T o . T \" AV ~J 4 LILA *Z LI rCoTTT _yl J

propyl am ng} but yl ) Combpdhd di azepan-h2 one mhydr achl prmUen3 $aht/mP2m2/m5
4-(4-{al l yl|-[2-(4-nmet hanesul fonyll- 8.29 7.59{6.32 5.05 94119
phenyl ) - 1- ety ¢th5t1+h3,f( mahmﬁdionﬁut Bl70- | 8B84] | disazepans8s-oné8 hydiBéchl or|i de

salt, 292 prpé Iﬁé rzat d 4-(2{{[4- 7.83 7|52 6.04 2.04 62 30
(7-oxo- [ 1> °éi‘é%)8‘?? })1?5 y!'] propyl - anino} propyl ) phenyl |ester,
hydr ochl ori ” 3 meshesghbony B712 096 49
35 11 pher){;lf1 nyl')-:ll rﬂ%ﬁgyh})ﬁ;u Obpg,l] proglzll aﬁi@o} bgt ;ZI) E dox0- [148 g| aze-
pane- | - car hexytoltmtyd)efil d)ogdzbpab-2@84 ¢r, hydrochlori de|salt, 343 EXAMPLE 18

Oxot r enor i ré&ﬁe@mﬂ.ﬁ%ﬂ_@l nduced|Salivation (O S/PlS) Nhdbl in Anesthetilzed
Rat s. 1-(4-{ethyl-[2-(4-methanesulfonyl- | 7.52 7.50 6.16 1.03 23 22
phenyl)-1-methyl-ethyl]amino}-

butyl)-3-methyl-[1,3]diazepan-2-
one, hydrochloride salt, 141
1-[4-(ethyl-{2-[4-(thiazole-2- 7.69 7.92 5.43 0.58 182 309
sulfonyl)phenyl]-1-methylethyl}-
amino)butyl]-tetrahydropyrimidin-
2-one, hydrochloride salt, 144
4-(4-{[2-(4-methanesulfonyl- 8.01 8.04 6.03 0.93 94 101
phenyl)-1-methylethyl] propyl-
amino}butyl)-[1,4]oxazepan-3-one,
hydrochloride salt, 146
1-(4-{[(S)-2-(-4-methanesulfonyl- | 8.26 8.36 5.87 0.79 245 309
phenyl)-1-methylethyl] propyl-
amino}butyl)-{1,4]diazepan-2-one,
dihydrochloride salt, 149
N-methyl-4-(2-{[4-(2-oxo- 7.71 8.32 5.93 0.24 60 245
piperazin-1-yl)butyl]propyl-
amino}propyl)-benzenesulfon-
amide, hydrochloride salt, 153
1-(4-{ethyl-[2-(4-trifluoromethyl- | 8.54 8.46 6.7 1 69 58
phenyl)-1-methylethyl]-
amino}butyl)-[1,4]-diazepan-2-
one, dihydro-chloride hemihydrate
salt, 160
1-(4-{[(S)-2-(4-methanesulfonyl- 8.29 7.94 5.77 2.23 330 148
phenyl)-1-methylethyl] propyl-
amino}butyl)-4-methyl-[1,4]diaze-
pan-2-one, dihydrochloride salt,
166

1-(4-{[2-(4-methanesulfonyl- 7.59 7.59 5.88 1.00 51 51
phenyl)- 1-methylethyl] propyl-
amino}butyl)-4-(furan-2-
carbonyl)-[1,4]diazepan-2-one,
2,2,2-triflucroacetate salt, 187
1-(4-{[2-(4-methanesulfonyl- 7.82 6.96 5.54 7 191 26
phenyl)-1-methylethyl] propyl-
amino}butyl)-4-methyl-piperazin-
2-one, hydrochloride salt, 213
4-(4-{[(S)-(4-methanesulfonyl- 7.82 7.61 5.9 1.63 81 50
phenyl)-1-methylethyl]-propyl-
amino}butyl)-[1,4] oxazepan-5-one,
hydrochloride salt, 273
4-(4-{[2-(2,3-dihydrobenzo- 8.05 7.58 5.92 2.97 135 45
[1,4]dioxin-6-yl)-1-methylethyl]-
propylamino}butyl)-{1,4]diazepan-
5-one, 2,2,2-trifluoroacetate salt,
281
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5 Conpounds of this invention were active in this assay.

(mn) was fixed at O 1In

EXAMPL

t he
E 19

I nhi bition of Volume-Ilnduced Contractions in Rats The nuscarinic receptor
inhibitory activity of conpounds of this invention in vivo was determ ned

inrats using a nodification of the EXAMBLEI&Scribed in Hegde,
10 Proceedi ngs of the 26th Annual
Soci ety 1996
wer e anest het
adm ni stration _of drugs and,

pressur e,

10

15

20

in
Female Sprague-Dawley rats

Ver,

Meeting of the Internationa

)é)’gfg ltnh?leto@ar AU RSN An @@/PIMEH@. iPAhAgHE& ARy rats

uret ane and |nstrunented

SO cas
marles-

ur errent 0

f arterj

Intr avenous

S
300 g) rats were anesthetized with

urethane (1.5 g/kg, sc) and were tracheotomized. One femoral vein was cannulated for

drug administration. After a one hour stabilization period, rats were pre-treated with

methoctramine (only for OIS) to antagonize M, receptor mediated bradycardia. Each

animal was dosed, intravenously, with a single dose of the vehicle or the reference

compound. Ten minutes later, pre-weighed cotton pads were placed in the animals mouth

following which they were dosed with vehicle or oxotremorine (0.1 mg/kg, iv)/pilocarpine

(1 mg/kg, iv). Fresh cotton pads were placed at 5 minutes post-oxotremorine/pilocarpine

and saliva collected for an additional 5 minutes. The cotton pads (5- and 10-minute

period) were then re-weighed to determine the amount of saliva secreted during the 10-

minute period.

All oxotremorine/pilocarpine treated groups were compared using one-way analysis

of variance. Pair-wise comparisons were made using Dunnett’s test. The ranked data (non-

parametric technique) or actual levels of the data (parametric technique) are applied in the
analysis depending upon the results of the Bartlett’s test, which tests homogeneity of

variances. The vehicle/oxotremorine group and vehicle/pilocarpine was compared to the

vehicle/vehicle group using Wilcox on rank-sum test. An estimate of the IDs for each

compound with respect to the 10-minute overall secretion weight for each animal was

obtained. The sigmoidal model is in the form of

S.S. et al.,
Cont i nence



heart rate and intra-bl adder pressure. The effect of test conpounds on

vol unme-i nduced 15 bl adder contractions was determ ned in separate groups of
ani mal s. W@ umeeginduced refl ex bl adder contractions were pOIdtedsRBY
filling the bl adder with saline. The test ,.conpounds were adm nistered
intravenously in a cumul ati ve manner at 10=m nute intervals. Atropine (0.3
ng/ kg, 1v) was 1 ni r d t h dy as a positive control.
20 Conpounds of ?ﬁ%ﬁ}En?h\%—eﬁ?l on %Argfgle+gg?s\7/elb?ﬁ s assay. EXAMPLE 20
Anti-nuscarinic activity in anesthetized dogs The muscari ni ¢ receptor

i nhi bi tory aderefsyisshe a¢idevedtalfithe makimabresperrsei N 18/ibe survibse geemetr ned
in dogs usi @Qd@nmgt}fe'rﬁﬁéﬂnﬁﬁl ﬁgpc;rﬁg fdf&h@@@se(ilgs‘éﬁﬁéetl%gvé ThORWEAEH respoﬂ-se et
25 al., J. Uol. 1996, 155 uppJé , 1156 enal e beagles (Marshall

Far ns, "Nort n%%‘@a bR et Y for 18 hours prior to the experinent;
water was allowed ad libitum On the day of the experinent, dogs were

anest hetized andommpdtinds ofihisdnvreivnobae hitivalin (hdbastayl kg, iv initially, then
5-10 ng/ kg, iv for maintenance). Intravenous fluids were al so adm ni stered
to the dog for the renmainder 30 of the experinment. The dogs were

artificially ventilated, via an endot %i%be with an WO 01/ 90081
PCT/ EPO1/ 05584 -86 Harvard respirato 13). Both feroral veins and

one fenoral artery was cannulated for drug adm nistration and bl ood
pressure measurenent, redpbiitianedfyVolpmgdadussddpntratioRsdn Ratssured with a
Goul d transducer (Mdel P23XL) and recorded on a Gould recorder (Model

3400) . A subli nghalmisosisit edtepya smmsﬁmt;@c@xweorh Peun&idf tie atlieBtibafn whuct ,

5 which was th n cann Iat d for th Igrgg e@l%ﬂﬁﬁ"vaddaﬁﬁgﬁfﬁcﬁ hed

vials. The I&f e‘iSEPW T4t Bhee WAy
The chor ta- IHrmgub;Izgsmﬁahvz%ﬂza@munbhﬂem@d)fdmdnﬂamhtzamﬁ|C1mtzafmceBewat)rtﬁ% pl aced

on it for sti 1 S ses to chorda- lingual nerve stinulation
wer e obt ai n Hgl%%téztﬁf P?tﬁf ébgérg(r&plg ectrode placement. After conpletion of

surgery, physosti gm ne (180 g/kg/hr, iv) (a cholinesterase 10 i nhi bi tor)
was i nfused for Femel erS@muﬁd%wl@yr rafsiwere apesthaiiged witkgrethanengddnsrumensed for

st a]pl liz gt I Qﬂtrﬁ%hb@ﬁadnhﬁ&%t&ﬁ@ﬂ bpamgb Qﬁc%j@n LdrﬂQ&h@és, Hﬁsgééﬂerﬁ%;?]tmﬂaﬁt%hﬁ rpsTsmree |
perrorne a | ass e ordas |1 ngua
hedit Fate 3hd oo FUente. TATBCt A TaT EamPpuads e YuG IodHeER o

nerve was st
m ni mum of bﬂhd&bﬂwrﬁratﬁéﬁrW£lde&eﬁﬁmhneé}falﬂate geiupebf afitnalsl HbluamsindAtdder two

consi stent co vvere 0] e C ef erence
conpound was® fg%( bZ%dd’e ﬁ]OJ]P én ucg% gY) ﬁlll%h% Brlllu@ler IWItrhi Br {]%h% §esf1
compounds were admmlstered intravenously in a cumulative manner at 10-minute
intervals. Atropine (0.3 mg/kg, iv) was administered at the end of the study as a positive

control.

20 Compounds of this invention were active in this assay.

EXAMPLE 20
Anti-muscarinic activity in anesthetized dogs

The muscarinic receptor inhibitory activity of compounds of this invention in vivo
was determined in dogs using a modification of the method described in Newgreen, D.T. et
25 al., J. Urol. 1996, 155 (Suppl. 5), 1156.

Female beagles (Marshall Farms, North Rose, NY) were fasted for 18 hours prior to
the experiment; water was allowed ad libitum. On the day of the experiment, dogs were
anesthetized and maintained on pentobarbital (36 mg/kg, iv initially, then 5-10 mg/kg, iv
for maintenance). Intravenous fluids were also administered to the dog for the remainder

30  of the experiment. The dogs were artificially ventilated, via an endotracheal tube, with an



stinmulation of the chorda-lingual nerve. Experinments in which consistent
salivation responses could not be obtained were not included in the

anal ysis. witqiopbgie (1.0 ng/ kg, iv) was given as a positivweroedssat the
end of the study. Mean arterial blood pregssure was cal culated as Diastolic
arterial pressure + (Systolic 20 arteria pressure - Diastolic arterial

priessur o)/ S1o ALt AR (RSP esy ELALIG B aSRUiEmo AL ag 301 V2 ves
col lected in i dater CECH R6I FEEYi"6R to

det ermi ne tqq@nul@uedrﬁ@r dfig edininistratmraadddood pradshie measursmerd] fespeckivelyl. Biabd
responses Wit GuredR LRS$6Ed It 064188RhsRicet (Mol PEEXL PIn et HRENEH 0 EIT K9,
Iv). ED50 tron ﬁ%‘@& X InhiQition salivation ar anet er

esti mati on rﬁ%&r Ok PHPLASUA GRS ORURS TRd FEES the Joiomadihular due

i mpl enens EGNMSHWQS BEOcardMdlded Rirtthétdl¥ctaditof sAReinty ﬁﬁgardlglfkﬂaﬁdw Q‘!h}z‘ leftiThi s
procedure as%[ Qe follo g \mg? c&gl dose-r o se ﬁo Response =
s Ve Siiyery Sl ias Sipptes 48 WgdRsEon T et falipgil PEC BRaddor
cont r act i orisadtepemkhada Fipblag zRctdodepladed ohriefat sintilating. Tdserebpqaeatorherds-

were: |ogl !éﬁ%gg%glge)stm{mﬁ oWrg%gtameIa &g‘gé}ﬁf{rﬁzﬁfl%%%re ?Iﬁc(tgéad% qu cem'vl'r{l ), and

curvature AUM Was  assunme conpound
symetry for the covarjance structure. It was an iterative curve-fitting
procedur e that Adtes eemplstion of surserydptpeertiemiee (80 wes/hniv) (prholizesteraseenent s

from t hey Weh Ribit8OQR% iiedddEBP tQem8thder §f7th§@@%r1ﬁ{éhﬂqjoﬂoﬁ' Mk £sid R ed the
desired para ters and hei r cofhd@gge Irmts a%wstrng its error

cal cul ati orf"sa Hata?:‘bB‘Eﬁ‘ﬂ » 6P CORtE ngual r{?B‘rerSé‘FIH’t? s Berfraned at 12
Conpar i sonHzZ a0 afonﬁaﬁ@dmaﬁbn (GfRs $48) bH&aihbfta lorgtibl @drvé was siteilyted dod 200! e a
t wo- way ANQVA subj ect a trea erfo

o | owd byc@iar 7 RERe’ foredtiehBun Mt lomE Ryt BE o BE hlh
ef fect was seiotf stinghatione.adfier (two vahstent cOn@&)resmnmsIM olbtairdythe veludle or the

adj ust m%rrt ra%r nRe gahﬁaﬁla% dredid apéulﬁlhalré fm e 39{%@% éprfortt(?%%hat each
dose. Conpoun s

IS 1nvention were act I A Wil e the
present i mﬁélmtrhswnrréé pwadatbingal perge vﬁ?@ﬁnméwé F%Wb@htc@nﬁlﬁ‘@ns%?h@tm

enbodi ment sedpdatdbuldidot 5B @yraqaelaewéﬂaﬂarlﬁae@éa iRYthé BRFRisS Kidopaid (110 thg)Rg,av )
t hat various changes e.and etqtﬂ i val.ents nay be substituted
%Fecqnltlgz of the

wi t hout dep¥°@Iig 2f f BAYE atthe end ofthe study.
Mean arterial blood pressure was calculated as Diastolic arterial pressure + (Systolic
20 - arterial pressure - Diastolic arterial pressure)/3. Heart rate was derived from the pressure
pulse. Saliva was collected in pre-weighed vials and weighed after each collection to
determine the volume of saliva secreted. Inhibition of salivary gland responses were

expressed as a percent of the effect of atropine (1 mg/kg, iv).
EDso Estimation

25 For % max inhibition salivation, parameter estimation was performed using a
nonlinear mixed model. The method was implemented using PROC NLIN initially and
PROC MIXED iteratively. This procedure assumed the following sigmoidal dose-response

model:
Response = Min + —1\4&—(71\/_[%
1+10

30 where response = % max inhibition bladder contraction at peak, x = log), dose of
treatment and the 4 parameters were: log;o EDsq (1), maximum and minimum response
(Max and Min), and curvature (6). The minimum was assumed 0%. This method assumed
compound symmetry for the covariance structure. It was an iterative curve-fitting

procedure that accounted for the dependence between multiple measurements from the



spirit and scope of the invention. In addition, many nodifications may be
made to adapt a particular situation, material, conposition of matter,
process, WwooAses1Step or steps, to the 15 objective, spirigcTasespe of
the present invention. Al such nodificatj,ons are intended to be within
the scope of the clains appended her eto. 01/ 90081 PCT/ EPO1/ 05584 -88

Clainms 1. A o nd hav ra F

ROICR R | PR E A B HE o R el lirhoniidce M ERAISE £
each occur rlsmwr hgldmle’g@ns toraatmgzefqr wictin @)bjedtkyﬂrselatl@m , -SR, -NR R

-SOR, -SO2R, -COOR, -OCOR, -OCONR R' -OS2R, - 0OSO02NR R"; -NR SOZR",
-NR COR', B%Q@m'é'@d% r1so§§)2(CHZ) 1_3CONR R', -CONR R', cyano, hal ogenal kyl
or nitro; or i f adjacent, taken toget her with the carbons to
which they 10 _are attached ma o form - to 7- rrbered

saturated or  UhfsomRase @'ﬁ%ﬁ%% lzﬁaéchr@ﬁamrgﬂafphewbw gf‘eﬁwaﬁﬁﬁ%

het er oat 9Memaiéi iaﬁfs@glof Jubfactan SeEJthhert w&rpeafonae&i f@lnﬁweﬁw d paistitest dt taaﬁiﬂuasw th

o b deel DR U D e aRererred ik i we s ln Pl & 0 G0 % WVEPER PV Y

(C0_3)-al kwor@rkmydjmmyént foep-ealoeywisysed foetler parlpk of par tHtest Gkad) daskekyl |
heteroaryl - (Cd _3)-al kyl, heterocyclyl-(d _3)-alkyl, cycloalkyl al kyl,

cycl oal kyl, ~or Féo,g@&rlﬁsotffemm@ﬁuem&E&efab@ve%ttﬁlegggythey are attached may

also forma 5- menbered ring, optional I ncor porating one
addi tional ring heteroatom chosen from 20 N, or S(O0_2i R4 is
i ndependently in each occurrence (Cl1_6)-al kyl ; R5 i s independently in each
occurrence (Cl_6)-alkyl, (d _6)-al kenyl, (Cl1_6)-alkynyl or cycloal kyl; one
of X, Yor Zis independently -5-, -0-, -CH2- or >N-R6, the others are
-CH2-; 25 R6 is hydrogen, (Cl1_6)-alkyl, hal ogenal kyl, aryl-(d _6)-al kyl,
10 While the present invention has been described with reference to the specific
embodiments thereof, it should be understood by those skilled in the art that various
changes may be made and equivalents may be substituted without departing from the true
spirit and scope of the invention. In addition, many modifications may be made to adapt a
particular situation, material, composition of matter, process, process step or steps, to the
15 objective, spirit and scope of the present invention. All such modifications are intended to

be within the scope of the claims appended hereto.



heteroaryl -(Cl_6)-alkyl, -(d_6)-CRRR, -COOR, -S&2R, -C(OR,
-S02-(CH2)0_3-NR R', -CONR R', -C(OCCHZOC(OR, -C(OOCHR-SSC(OR or
-PO(OR ) 2iwoimoedin R and R' are as defined above; 30 m iggtarpoigssgger from
O to 3 inclusive; n is an integer fromélto 6 inclusive;, WO 01/90081

PCT/ EPO1/ 05584 -89- or prodrugs, indi Vi 3 i soners, racemc or

non-racem c m xtures of isoners, rmasceutl cally acceptable salts or
sol vates thereof. 2. The corrpound of cI wherein R, R2 and R3 are

i ndependently in each occurrence hydr ogen haI ogen, (d - 6)-a| kyl, 5 -OR,
-SR, -NRR', -SOR, -SQ2R, -COOR , -OCONR R', -0OSO2R,

_OS02NR R ;- NR- 8@@Rrpouniifraiog the gegep] Rﬂwnmlal S02( CH2) 1- 3CONR R’

-CONR R', cyano, hal ogenal kyl or nltr%s or Rl ang R2 if adjacent, taken
together with the carbons tc,;{_v\hlch t hey Z‘é{f attpched may also forma 5- to
7- menbered aromatic, saturatBOg ltl ri ngI optionally
i ncorporating one or two ring er qat ons en\fromN S(O0-2, or O,
and optionally substituted wtH - 6) - al kyI ¥ogen, cyano or | ower
al koxy; R and R' are independently in each occurrence hydrogen,

(C1-6) - al kWlhersgbstituted (C1-6)-alkyl, aryl, heterocyclyl, heteroaryl, 15
aryl-(Cl-3)-al kyl, heteroaryl-(d -3)-al kyl, heterocyclyl-(d -3)-al kyl,
cycl oal kyl al'kgt anERt! Oadrkiﬁd.epéﬁdeﬁﬂy ﬁlr‘dicl%cch@@ﬁtébydr\ﬂgetnhhﬂbgem'(C'Elré)gﬁitylt hey

are attached may al so f wl r n .

i ncor porating one addi t“lg&ﬂ]’a'I%Rr Ng %Qgg)ﬁlis %@@%’f %Iﬁl’ %t’)éésN O)O 2;

20 R4 is independently QS(bRbhO(i@dﬂiRRésnb@%@R"B)N&DQR SQBNERl,ndependent |y
in each occurrence (Cl | I r

cycl oal kyl ; one of X ng &%@ 3Cél§épen§% ?W cgran& %IO%&%%FM trcP t he
others are -CH2-; R6 |@qud&igefr@ jacent, gk enaﬂog erwahélgfefﬁaquwowhlchthey

aryl - (Cly6) - al kyl, 25 hgteloaey hra%%o @c)maﬁ EYio 7-th&hb&rd SRR satureedBr ,
-S02R, -C(O R, -S02-

u(nsatu)rateé}) ring, o%tmnal%c?or?oratmg one g two zmg heteroatoms
chosen from N, S(O)o.2, or O, and optionally substituted with
(C1.6)-alkyl, halogen, cyano or lower alkoxy;

R'and R" are independently in each occurrence hydrogen, (C.¢)-alkyl, substituted
15 (C1.6)-alkyl, (Cy.3)-alkyl-alkoxy, aryl, heterocyclyl, heteroaryl,
aryl-(C,.3)-alkyl, heteroaryl-(C,.s)-alkyl, heterocyclyl-(C,.5)-alkyl,
cycloalkylalkyl, cycloalkyl, or R' and R" together with the nitrogen they
are attached may also form a 5- to 7- membered ring, optionally

incorporating one additional ring heteroatom chosen from

20 N, O or S(O)¢.2;
R* is independently in each occurrence (C,.¢)-alkyl;
R’ is independently in each occurrence (C,.¢)-alkyl, (C,.¢)-alkenyl,
(C1.6)-alkynyl or cycloalkyl;
oneof X, Y or Z isindependently -S-, -O-, -CHz- or >N-R®, the others are -CH,-;
25 R is hydrogen, (Cy.¢)-alkyl, halogenalkyl, aryl-(C;.q)-alkyl,

heteroaryl-(C.¢)-alkyl, -(C1.6)-CR'R'R', -COOR', -SO,R’, -C(O)R’,
-SO,-(CHa)o.5-NR'R", -CONR'R", -C(O)OCH,OC(O)R/,
-C(0)O-CH,-S-C(O)R' or -PO(OR'),, wherein R' and R" are as defined

above;
30 m is an integer from 0 to 3 inclusive;

n is an integer from 1 to 6 inclusive;



wherein R and R' are as defined above; M is an integer fromO to 3
inclusive; nis an integer from1l to 6 inclusive; 30 or prodrugs,

i ndi vi dualyg @@®0g891S, racem c or non-racemnm ¢ m xtures of | sSQEaysRo10£584
pharmaceutically acceptable salts or sol \_/g es thereof. 3. The conpound of
claiml or 2, wherein nis 3. 4. The corrp nd of claiml or 2, wherein R4

IS _met hyl ) ggHIOEQg%fC Wﬁuﬁ 1s%§’ne(f\4 %{&@nfl OI'V}!Q)%I’ ? em V\clhmix%urgs Ofv'\%%l'g%l{s,g 081

PCT/ EPO1/ 05 mis

conpound of Pbﬂlralila\rﬁwlca\}%ieﬂépﬁbksal@ (ﬁNOR@teSEheréldfe conpound of claim 7 vvh| ch
compound is sel ected fromthe group consisting of 51 - (4-{

[ 2- (4- met hanesuPf off ﬁﬁtlh‘g}’ %,rtemyu

I tyl
TE s i ?s}&f'f Eﬁ%f“eﬁiaﬁam& sl i e araelvd sy logsPriSy bk ) - 4.
met hyl - pisper azi n- 2- one; -©R‘ PSRIBINR/R™,4SOR( OAR' {-JOBR', -OCOR', -OCONRR",
165, The’ compound o1 14 Dk DR R ATRRLs BE SR opbegaeqnyl { onari e
claim9, which conmpoundSOs( @éj)eaﬂ(HﬁR‘R",ommﬁ'Pdrqyamo helogenadkyl ognivfo; 1- (4- {
cthyl - [2- (4 et hanesubf anPRepublocn, LB bYARS il we Pl DUt ciey2eP

an-2-one; 4-(4-{ [2- anesul’'t on
propyl am no}butyl)- [ 1anﬁ]at@g}§glgw-pl§p og_:g ao’:'néo 7omembered aromatic, saturated or
1,1, 1-triof | uor omet hanes thd@ﬁk'a?ed%ﬁigdoﬁﬁ&n?aﬂ adavh oratlng one or two rm heteroatoms

Lgm(jgugéoo?zgrglnmlgyl \)Aﬁgli‘%‘ie%%ﬁgﬁ]o& %g;’?dlazdlogt@%él@Sﬁﬁﬁlt‘ftﬁé“%@’hgrg are

-CH2-. 20 12. The conpoydgs)eailkyt haloged kyandhérleiver Akexy»NR6.  13. The conpound
of claim1ll, wherein Y is >NR6. 14. The conpound of claim 13, which
conpound i sRsedkRt ed fr eraihfepegdouly in eathsicstiirpmredfydioged,-(C1 f)-alkyl, substituted

(S)-2-(-4-nethanesul f 0n\/(I:f_f,@ba%}',la}ﬂ,]ﬁer{‘@r%a%iﬁtﬂyér&r% opyl am no} but yl ) -
15 aryl-(Cy.3)-alkyl, heteroaryl-(C,.3)-alkyl, heterocyclyl-(C;.3)-alkyl,
cycloalkylalkyl, cycloalkyl, or R' and R" together with the nitrogen they
are attached may also form a 5- to 7- membered ring, optionally

incorporating one additional ring heteroatom chosen from

N, O or §(O)o.;
20 R* is independently in each occurrence (C;.¢)-alkyl;
R’ is independently in each occurrence (C;.¢)-alkyl, (C;-5)-alkenyl,

(Ci-6)-alkynyl or cycloalkyl;
one ofX,Y or Z isindependently -S-, -O-, -CH,- or >N-RS, the others are -CH,-;

R® is hydrogen, (C;.¢)-alkyl, halogenalkyl, aryl-(C;.¢)-alkyl,
25 heteroaryl-(C,.¢)-alkyl, -(C;.6)-CRR'R', -COOR', -SO.R', -C(O)R/,
-SOz-(CHz)o_g,-NR'R", -CONR‘R", or -PO(OR‘)z;

wherein R' and R" are as defined above;
m is an integer from O to 3 inclusive;
n is an integer from 1 to 6 inclusive;

30  or prodrugs, individual isomers, racemic or non-racemic mixtures of isomers, or

pharmaceutically acceptable salts or solvates thereof.
3. The compound of claim 1 or 2, wherein n is 3.
4. The compound of claim 1 or 2, wherein R* is methyl.

5. The compound of claim 4, wherein m is 0.



25 [ 1,4] diazepan-2-one; 1-(4-{ethyl- [ (S)- 1 -nethyl-2-
(4-trifluoronethyl-phenyl) -ethyl] -amno}-butyl)- [ 1,4] - diazepan-2-one;
or 1-(4-{wo didpesd- (4- met hanesul f onyl - phenyl) - 1- net hyl - et hyldr/Epo1/05584

-propyl -am no}-butyl)-4- nethyl- [ 1,4] azepan-2-one. 30 15. The conpound
of claim11, wherein Z is >NR6. 16. The ¢onpound of claim 15, which

compound 1o seleehet LLamA g caaLet! Q?n- norbutyl 3o 11 4
di azepan-5- one, T (ﬂr?élur{dofc}ial ef‘ﬁ’yf ein Y is >N-R

[ 2-(4-tert-butylphe 1- net pr opyl am no}butyl) [ 1, 4] di azepan-5-o0n
e; WO 01/90081 sP@f[é &Rﬁg&ﬁﬁﬁ&ﬁm%wﬁl&%&{p%una%&ﬁ&d&é%&yh{ecg@wphﬁmshhg !

- et hyl et hyI | propyl anm no} butyl)-5-oxo- 1, 4] di azepane-1l-carboxylic acid
et hyl ester0 4-(4-{ [(S) -2- (4-net hanesul fonyl phenyl) - 1 -nmet hyl - et hyl ]

2 r ?(mé; arZB ?([1} (nuzl{ VATE m{atiline@lf@iiy&;z}enﬁlr) 15nﬁﬂ@1et1@lﬁi’r@@&mnﬁ*}wmq?pé‘raﬂﬁndone,
propyl) phen ?é@X&d etétlll‘az{lef g%ﬁﬁegy%-%-mewélyﬁ 31 -Simirio} Butyl)-4-

, 4- benz odinoethyl-Bpgra)in-2-dne;wet hyl - et hyl] -propyl-amno }-butyl)- [ 1,4]
-d 7 | f X Y
P e G O e e M I L gt e >
conposi t i oleazamgiilionagide. therapeutl cally effective am)unt of one or nore

conmpounds of any of cl ai s 0 17 in adm xture with a pharmaceutically
accept abl e car S Ehe C%P‘)“Fﬁieo ﬁ[?éfflﬁrﬁ@éét‘i" SHFINEBYosi tion of claim 18 wherein

t he conpound i i tabl e 5 stratio t having a
di sease state jvﬂlsﬁ’?le ?%n%ﬂqné\ﬂf ]gBH% n}”tci‘éﬁ?“ﬁﬁﬂ?gwsglﬁdﬁégﬂ%%g shitarinic
receptor amrbagsirgsif. 20. A process for preparing a conpound as clainmed in

clai m 1 whijc @%g 053 SRy Bk 3L 0y RS RRSHIS )b 050

formula I
{[2-(4- methanesulfonylphenyl) 1-methylethyl] propylamino}butyl)-[1,4] oxazepan-3-

15 one;or
1,1,1-trifluoromethanesulfonic acid 4-(2-{ethyl-[4-(2-0x0-azepan-1-yl)butyl]-
amino}propyl)-phenyl ester.

11. The compound of claim 9, wherein one of X, Y or Z is >NR® and the others are
-CH,-.

20 12. The compound of claim 11, wherein X is >NR®.
13. The compound of claim 11, wherein Y is >NR®.

14. The compound of claim 13, which compound is selected from the group
consisting of
1-(4-{[(S)-2-(-4-methanesulfonyl-phenyl)-1-methylethyl | propylamino}butyl)-

25 [1,4]diazepan-2-one;
1-(4-{ethyl-[(S)-1-methyl-2-(4-trifluoromethyl-phenyl)-ethyl]-amino}-butyl)-[1,4] -
diazepan-2-one; or
1-(4-{[(S)-2-(4-methanesulfonyl-phenyl)-1-methyl-ethyl] -propyl-amino}-butyl)-4-
methyl-[1,4]diazepan-2-one.

30 15. The compound of claim 11, wherein Z is >NR°.

16. The compound of claim 15, which compound is selected from the group
consisting of
4-(4-{allyl-[2-(4-methanesulfonylphenyl)- 1-methylethyl]amino}butyl)-[1,4] diazepan-5-
one;
35  4-(4-{[2-(4-tert-butylphenyl)-1-methylethyl]propylamino}butyl)-[1,4] diazepan-5-one;



0 (CH2)4~Y 20 Il with a conmpound of general formula Il RS 1 Rbl~R N H

3 Ra RIII

WO 01/90081 PCT/ EPO1/ 05584

formul a I'widho1®ood2 N,/ (CH2),3" Nk x 1 1 R3 R4 (CH2Z'Y Rdr/emhessin R,

R2, R3, R4,
reacting an
IV in whic
V OHa N
aryl al kyl,

R5, m n, X, Y, and Z are as defined in claim1l; or b) (i)
aryl nmetal conpound having a

|3y P lBRigheslion ARG L Eh DR Bronl ol BB TEBAG D for

Hintl dRacramd- IRarboxgylia hdig ethyt essérkoxy, or Ra and Rb toget her Wi th

the ni t T ogep (g hic. LR AL RoAHERGHPN-LRET A opyntR k0! d 2

conpound of
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[1,4]diazepan-5-one;

propane-2-sulfonic acid 4-((S)-2-{[4-(7-oxo-[1,4]-diazepin-1-yl)-butyl]-propyl-amino}-
propyl)-phenyl ester; or
4-(4-{[(S)-2-(2,3-dihydro-1,4-benzodioxin-6-yl)-1-methyl-ethyl]-propyl-amino}-butyl)-
[1,4]-diazepan-5-one.

17. The compound of claims 3 or 4, wherein one of X, Y or Z is -O- or -S- and the

others are -CH,-.

18. A pharmaceutical composition comprising a therapeutically effective amount of

one or more compounds of any of claims 1 to 17 in admixture with a pharmaceutically

acceptable carrier.

19. The pharmaceutical composition of claim 18 wherein the compound is suitable

for administration to a subject having a disease state which is alleviated by treatment with a

M2/M3 muscarinic receptor antagonist.

20

20. A process for preparing a compound as claimed in claim 1 which process

comprises

a) reacting a compound having a general formula I

9]
H
(CH; J“\Z/Y
I

with a compound of general formula III

neral formula IVR2 M CR3 R 5

-92 to provide a conpound of general

Q



NYOIR R2\ Y/ RBRO R-~ VI and (ii) reducing the conpound of fornula
VI followed by cyclization, and treating with a conpound of formula R5L,
wher ei n Lwigspi@obsgavi ng group, WO 01/90081 PCT/ EP01/ 05584 p@3kpoioskiford a
compound of forrmula VI O 04 RR \ N R5 /| RR~3R4A R R VIl and (iii)

reduci ng the corrpound of for mul a VI, and™“treating with a conpound of
general fornula. Il c{dCﬁHA I\L]LX Q(CH~)\~y 511 to provide a
conpound oftodéﬁﬁflﬁﬁc918Pﬂ%ﬂ epgrablorpgilaN-~(CH2) N\ N-X @ R3 R4 (CH2LZz'Y R

wherein R, R, R3, R4, R5, m n, X Y, andZareas defined in claim1; or
c) (i) redu0| ng a corrpound of forrrula VI'?OH NYOLR O Rbl o. 3yw

RS N~ CHaas

s R* CHL},,,

R R

X

I
wherein RY, R%, R%, R%, R’, m, n, X, Y, and Z are as defined in claim 1; or
b) (i) reacting an aryl metal compound having a general formula IV
RR M
L
v

in which M is a metal or a magnesium halide, with a compound of formula V

0O H

|
Ra\/U\/N oR
YR
R® R O
\Y%

in which R is alkyl, aryl or arylalkyl, and R* and R® are alkyl or alkoxy, or R* and R®
together with the nitrogen to which they are attached form a ring,

10 to afford a compound of formula VI

and (ii) reducing the compound of formula VI followed by cyclization, and treating with a

compound of formula R’L, wherein L is a leaving group,



R10 VI followed by cyclization and (ii) treating a conpound of fornula Vi
with a conpound of forrmula VIII O LY(CHA~-NJ~ X0 1 (CH2)\ , Y VIII
wher ei n Lwigspidobsgavi ng group, and WO 01/90081 PCT/ EPO1/ O55%4/Epo9sss8isi 1)
reduci ng the product to afford a corrpound9 f formula IX HO R2

R3N~/ (CH2)"~NIkX 1 1 R4 (CH2LZ'Y R IX 7and (iv) alkylating a conpound of
formula I X 'tf_lP gn a rogri %e a yde or wwth a conpound of Fornula R5L,
wherein L i €34V’ %BE vide a conmpound of 5 formula | R5 0
R2 N,, /(CH),~l NLX 11 1Y R3 R4 (CHZLZ)Y OR wherein R, R2, R3, R4,
R5, X, Y, Z, mand n are as described in c ggén 1. 21. A corrpound accordi ng

to any one of claims 1 to 17 Wnenevgzr prer Ry a process as clainmed in
1 use of one or nore

claim 20 or by an equival ent met hod. »8
conpounds according to any one of cl @ 1 6@ 17 for the treatnent or
prevention of a disease state. 23. [Ehe @ Of one or nore conpounds
according to any one of clains 1 to 17 for the nmanufacture of nedi canents
for the treatnment or prevention of a dise¥fle state, which is

and (iii) reducing the compound of formula VII, and treating with a compound of general

formula IT
O
(CHZ m Z/Y
5 II
to provide a compound of general formula I
R° 0
|
R N ACHI Ay
|
4
o R (CHgh, Y

wherein RLRZ R’ RY R, m, n, X, Y, and Z are as defined in claim 1; or

¢) (i) reducing a compound of formula VI

10

followed by cyclization and

(ii) treating a compound of formula VI with a compound of formula VIII

O

Y(CHa)n\ /U\),(
(CHZIm Y

~Z
VIII

wherein L is a leaving group, and



alleviated by treatnent with a M2/ M3 nuscari ni ¢ antagoni st .

15 24. The use

according to claim 23, wherein the disease state is associated with snooth

nmuscl e di @@y @depssiconpri si ng di seases of the genitourinary pIT/EP01/05584
gastrointestinal tract, or of respirato[g4§tates. 25. The invention as
her ei nbef ore descri bed.
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(iii) reducing the product to afford a compound of formula IX

H 0
|
RY N _ACH
NP Qw\ﬁ:u\¥
R* CH Y
. " (CHgh, -
IX

and (iv) alkylating a compound of formula IX with an appropriate aldehyde or with a
compound of Formula R’L, wherein L is a leaving group, to provide a compound of
formula I

wherein RY, R, R®, R4, R®, X, Y, Z, m and n are as described in claim 1.

21. A compound according to any one of claims 1 to 17 whenever prepared by a
process as claimed in claim 20 or by an equivalent method.

22. The use of one or more compounds according to any one of claims 1 to 17 for the

treatment or prevention of a disease state.

23. The use of one or more compounds according to any one of claims 1 to 17 for the
manufacture of medicaments for the treatment or prevention of a disease state, which is

alleviated by treatment with a M2/M3 muscarinic antagonist.

24. The use according to claim 23, wherein the disease state is associated with smooth
muscle disorders comprising diseases of the genitourinary or gastrointestinal tract, or of
respiratory states.

25. The invention as hereinbefore described.
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