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Survey, Urofogy 57(6), 1044-1050, 2001] examined the impact of aII OAB symptoms on
the quality of life of a community-based sample of the US population. This study
demonstrated that individuals suffering from OAB without any demonstrable loss of urine

have an impaired quality of life when compared with controls.

BPH is a chronically progressive disease that can lead to complications such as acute
urinary retention, recurrent urinary tract infections, bladder stones and renal dysfunction.
The prevalence and average severity of LUTS associated with BPH in men increases with
age.
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The compound is approved for the treatment of epilepsy and neuropathic pain.

A second alpha-2-delta ligand, pregabalin (1), (8)-(+)-4-amino-3-(2-methylpropyl)butanoic
acid, is described in European patent application publication number EP641330 as an
anti-convulsant treatment useful in the treatment of epilepsy and in EP0934061 for the

treatment of pain.
0
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More recently, International Patent Publication Number WO 02/085839, describes alpha-

2-delta ligands of the following formulae, for use in the treatment of a number of
indications, including pain:
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wherein R" and R? are each mdependently selected from H, straight or branched alkyl of
1-6 carbon atoms, cycloalkyl of from 3-6 carbon atoms, phenyl and benzyl, subject to the
proviso that, except in the case of a tricyclooctane compound of formula (XVI1I1), R' and R?
are not simultaneously hydrogen.

Further examples of alpha-2-delta ligands are the compounds depicted below:



XXVITT XXX XXX XXXI Useful cyclic al pha-2-delta
i gands of the present invention are illustrated by

wao b@4opdsbowi ng formula (1): NH2 X R Rda R | apCaIB20632005729
R3a Rea R3 wherein X is a carboxylic acid or
carboxylic acid bioisostere; nis 0, 1 or 2; and R1,
Rla, R2, R2a, R3, R3a, R4 and R4a are independently
selected fromH and G-C6 alkW#- or Rl and R2 or R2
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niig busératamd by the following formula (11):

R', R™, R% R*, R® R*, R* and R* are independently selected from H and C-C; alkyl, or
R' and R? or R? and R® are taken together to form a Cs-C; cycloalkyl ring, which is
optionally substituted with one or two substituents selected from C,;-Cg alkyl, or a
pharmaceutically acceptable salt thereof.

In formula (1), suitably, R, R™, R®, R* R* and R® are H and R? and R® are
independently selected from H and methyl, or R™, R®, R* and R* are H and R' and R?
or R? and R® are taken together to form a Cs-C; cycloalkyl ring, which is optionally
substituted with one or two methyl substituents. A suitable carboxylic acid bioisostere is
selected from tetrazolyl and oxadiazolonyl. X is preferably a carboxylic acid.

In formula (1), preferably, R', R", R®, R*® R* and R* are H and R? and R® are
independently selected from H and methyl, or R™, R®, R* and R* are H and R' and R?
or R? and R® are taken together to form a C,-Cs cycloalkyl ring, or, when n is 0, R", R,
R* R* R*and R* are H and R? and R®form a cyclopentyl ring, or, when n is 1, R, R,
R%, R* R*and R* are H and R? and R® are both methyl or R', R™®, R® R* R* and R*
are H and R? and R® form a cyclobutyl ring, or, when n is 2, R', R"®, R%, R® R® R%*, R*



R4 RS R3 HZN R6 R2 Rl HOOC (I1) wherein: nis 0 or
1, RL is hydrogen or (C -C6)al kyl; R2 is hydrogen or
w@ ab4064560 kyl ; R3 is hydrogen or (Cl-C6)al kyl PCRIB2063/005729
hydrogen or (C,-C6)al kyl; R5 is hydrogen or
(G -Co)alkyl and R2 is hydrogen or (C -C6)al kyl, or a
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suitably Rl is nmethyl, ethyl, n-propyl or n-butyl, R2
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Examples of alpha-2-delta ligands for use with the present invention are those compounds
generally or specifically disclosed in US4024175, particularly gabapentin, EP641330,
particularly  pregabalin, US5563175, WOQO9733858, WO9733859, WO09931057,
W09931074, WQ9729101, W002085839, particularly [(1R,5R,68)-6-
(Aminomethyl)bicyclo[3.2.0lhept-6-yllacetic acid, WQ9931075, particularly  3-(1-
Aminomethyl-cyclohexylmethyl)- 4H-[1,2,4]oxadiazol-5-one and C-[1-(1H-Tetrazol-5-
ylmethyl)-cycloheptyl]-methylamine, W09921824, particularly (3S,4S)-(1-Aminomethyl-
3,4-dimethyl-cyclopentyl)-acetic  acid, = WO00190052, WO0128978, particularly
(1a,30,50)(3-amino-methyl-bicyclo[3.2.0]hept-3-yl)-acetic acid, EP0641330,
WO09817627, WO0076958, particularly (3S,5R)-3-aminomethyl-5-methyl-octanoic acid,
PCT/IBO3/00976, particularly (3S,5R)-3-amino-5-methyl-heptanoic acid, (3S8,5R)-
3-amino-5-methyl-nonanoic acid and (3S,5R)-3-Amino-5-methyl-octancic  acid,
EP1178034, EP1201240, WOQ09931074, WO03000642, W00222568, WO00230871,
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symptoms endured by sufferers of OAB and BPH.

Thus, in accordance with the present invention there is provided the use of an alpha-2-
delta ligand, or a pharmaceutically acceptable salt or solvate thereof, for the treatment of
LUTS, other than urinary incontinence, associated with OAB and/or BPH.

Preferably the LUTS is frequency. Preferably, the LUTS is associated with BPH.
Preferably, when the LUTS is associated with OAB, the OAB is OAB Dry.
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or a pharmaceutically acceptable sait or solvate thereof.

More preferably the alpha-2-delta ligand is gabapentin (1), pregabalin (I1) or (1a,3c,50.)(3-
amino-methyl-bicyclo[3.2.0]hept-3-yl)-acetic acid (I1I')
HO,C  NH

any

or a pharmaceutically acceptable salt or solvate thereof.

The alpha-2-delta ligand, or pharmaceutically acceptable derivative thereof, can be
administered alone or in any convenient pharmaceutical presentation. Oral administration
is preferred. In the present indication, a suitable dosage of the alpha-2-delta ligand, or of
the active moiety in a pharmaceutically acceptable derivative thereof, is from about 5 to 50
mg/kg of body weight, and preferably about 0.1 to 200 mg/kg.



WD 2004/ 054560 PCT/ | B2003/ 005729 -9 The invention
further provides a nethod of treating LUTS, other than
wa@eoonas4p60 ncont i nence, associated with OAB anpPlDIB2BIIH05729
conprising adm nistering an al pha-2-delta Iigand, or
pharmaceutically acceptable salt or sol vate thereof,
to a patient in need of such treatnent. Al pha-2-delta
| i gands, particularly the corfounds descri bed above,
may be used in conbination with other conmpounds. For
exanpl e, they nmay be used in conbination with
Thd indentmefugher Roviagoa niitod J%stmgiufmstcb’(ﬁér T aﬁharyfmcontmence

aésg')%g ﬁgﬁgtoégven}qrog%l i{:o‘g}pﬁsﬁae nglgg}eglﬁgt)ald]nglphag é)elta ligand, or
phartrageuticatly acdeppbiy seriCstsbivatl thyreaf; ¢epipatidrft irs Aédbofduch treatment.
sol vates thereof, for the manufacture of a nedi canent

for.the treatnent of LUTS, associated with OAB and/ or

AEBIHIaI—Z &iltal ligdnds; :perhticugﬂy Gtré Scoln‘_rpauh%k%dieacrlve@débdve may be used in
an al pha-2-delta i an
SEPLRPLIE B8R sBRPaidR, Fop rap AR LBV Caf hS Haedj cpsphination with
aMdt@eoglcanﬂagamiels. t hereof, as a conbined preparation
for sinultaneous, separate or sequential use in the
treatnent of LUTS associated with OAB and/ or BPH.
TRus faefurtheérygspebieoflthl Srésenibihvantioh sathelusensiraycombination of an alpha-2-

digpae nt Igg?g Fﬂel\fﬁg’ n?—:g;fugrgagg%fry?tt gfre\ﬂ L ad Stlcefll{yegb%ggt%%le salts or
s@vaéaertaééxbyf, fohehe trhandfafGiel of aamedmaafeﬁti for the @é&n;érilt of LUTS,

.S QAB d. , - Adr i C receptor antagonists usefu
""#S??F'a&e%%'ﬁ?ﬁ% wé?% I %a- 2- del Itoa li gandg i ncl ude, but

are not limted to, (i) terazosin (US Patent No.

. 894): . (ii).,d in (US. Pate 390)

Sl Rl s dp prolesbar BT R sone Sl 2 el Tond bhd an at-
Abrenarixs antagblisPadreptiaridace BicAR0a&@p)able Gults ak fsammsnthereof as a
c%nggéggﬁaé%o&n t%r (?é\l;%:l%n?é% &%Bgr)apie ?Ug&%ﬁn ltlg%mpﬁlle treatment of
LUTSG3s@fpd with DAB andot BRIsi n (US Patent No.

5,387,603); or (ix) the compounds disclosed in

International Patent Application Publication No. WO
Pad¢rablysthe( IpAT S iis other ltiyare xdmgpy éncbiticende) tMomesgfaddigy, the LUTS is

frgﬂetn)cy. Preferably the LUTS is associated with BPH. Preferably, when the LUTS is
associated with OAB, it is OAB dry..

a-Adrenergic receptor antagonists useful for combining with alpha-2-delta ligands
include, but are not limited to,

(i) terazosin (US Paient No. 4,026,894);

(ii) doxazosin (US Patent No. 4,188,390);

(iii) prazosin (US Patent No. 3,511,836);

(iv)  bunazosin (US Patent No. 3,920,636);

(v) alfuzosin (US Patent No. 4,315,007);

(vi) naftopidil (US Patent No. 3,997,666),

(vii)  tamsulosin (US Patent No. 4,703,063);

(viii)  silodosin (US Patent No. 5,387,603); or

(ix)  the compounds disclosed in International Patent Application Publication No.

WO 98/30560 (particularly example 19 and its mesylate salt).



WO 2004/ 054560 PCT/1B2003/ 005729 -10 The contents of
the patent applications and in particul ar the general
wo oooaos4e0 of the therapeutically active conmporR@dEB2003/005729
the clains and exenplified conpounds therein are
i ncorporated herein in their entirety by reference
thereto. Alternatively, alpha-2-delta |igands may be
used in conbination with a cofgound which shows NRI
and/ or SRl activity. Thus a further aspect of the
present invention is the use of a conbination of an

i S ) bR R R DBl 8 b P of e
theadpeatiealy tdcbvaeoémpcbmdst d)fethamtalrha(andraen‘fpllqlﬁe& gamhpgl;imBHMerem are
- f t t and/ or
el BT ey B r983RG Felon’ o oduct
contai ning an al pha-2-delta Iigand and a corrpoundII
. . I

ARSI, PBnaSr SRl icalop 3518 by B e SSRERE Y B eitpoun whicn
shovepliRbandgor SRIrackivitnl 'Emlseaduﬁhersaspactaif Gta)preserqummtlam is the use of

i B
2 ipfetrer B Ra 0ot thare oS oBlrRpd srdue Ry gparor s
activitprari pharmoeceutically aeceftablaltsais ot $révatdz§r Beraof, for dgumacyfacture of a
B BRERARRY v IR TS RSARH I S proy
OAB is OAB dry. Conpounds having NRI and/or SR

ﬂl‘tmrﬁ’\ t%emé E)Fb\lzﬂe% %Er%ﬁw:t cfoﬂfa rhtfqeaﬁ ?Ighg-?-d)erlt?%ggﬁd and a compound

nven I on are not
Sb@Wp@Nﬁﬂ@nW@r Sivl aclivity Fonrheemacesiticdllylacospiablessalts or solvates thereof,
ad@ JH pre?glratl&"f‘lfdrrgﬁngl%n'éah? %reggﬂaté/ 8% u%ﬁtéﬁjse in the treatment
nef azodone razodone oxe and
bl TS mesnsisited with] OABaNOrd3RIT. cal | y pure forrrs e.g.
S, S-reboxetine); and (ii) The conpounds di scl osed in
Eur opean Patent Publication No's 1220831 and 1154984,
PeefgrablyathentURS. is otitrghgs rinanytincondinerneal Meag eneferably, the LUTS is

at R n
B, 5dd sy B8 Ter e g LUTS
asmﬂlat@hwﬂlmﬁ)ﬁtﬁotheefOAEZi@f@ drfhe contents of the patent
applications and in particular the general formlae of

the therapeutically active conpounds of the clains
Cambograsnbiaving NRt angion IR ativiteiwhiciy ere jusefol for agsedn the present

b o e B R

(i) Fluoxetine, fluvoxamine, paroxetine, sertraline, citalopram, vanlafaxine,
nefazodone, trazodone, duloxetine and reboxetine (in both racemic and
enantiomerically pure forms, e.g. S,S-reboxetine); and

(i) The compounds disclosed in European Patent Publication No's 1220831
and 1154984, U.S. patent No. 4,018,830, International Patent Publication
No. WO 97/17325, U.S. Patent Nos. 5,190,965, 5,430,063, 4,161,529 and
U.S. Provisional Application No. 60/121313.

The contents of the patent applications and in particular the general formulae of the
therapeutically active compounds of the claims and exemplified compounds therein are
incorporated herein in their entirety by reference thereto.



Al ternatively, alpha-2-delta |igands may be used in

conbi nation with a HMG Co-A Reductase inhibitor. Thus
w@2dGouns43er aspect of the present invention i s POEIB2EES/005729

of a conbination of an al pha-2-delta ligand and a HVG

Co- A Reductase inhibitor, or a pharmaceutically

acceptable salt or solvate thereof, for the

manuf acture of a nedicament -¥lor the treatment of LUTS

associated with OAB and/or BPH Still further there is

provi ded a product containing an al pha-2-delta |igand
Aﬁeﬂdalﬁ/ew\/félﬂﬁa lzalﬁeﬁ?@dlg@haésg?aywebusw in (Uomblnatlorr]] with a HMG Co-A

arrrace tica a tabl e sa solvate t

RBAOEASE BiitGea thhd A tresrswert of B peaent el Rune use of a

combiagiipre of iadl alpﬁ@-zLdblttahﬁgatnaeamderm Cda.JATRedaetﬁﬁe antgibitor, or a
ot

n Pr ef r UTS |
PRROGHICALY SosoREIR senceNalp IerostePe Mo gh TR frgmediament
for the réatMBRTSTLUTY Risetiateldywitrh@AB dhe/or 8P&ssoci ated with
BPH. Preferably, when the LUTS is associated wth
OAB, the GAB is OAB dry. HMG Co- A Reductase inhibitors

Stilsirtubr fhere nusﬁo\hdedélgrdﬁuetswmtahhing entalmva-2-deltauitmndlamd a HMG Co-
the co

Aﬁlﬁgﬁ%% %nhl%lgtgrglqﬁ W@@ma@u@ﬁllf/nggcegt%lb%w'sal{ io)r solvate thereof, as a
conﬁﬁhécij (Oreparatidn( fbr fslrhlﬂfaﬂahﬂm;debarﬁteﬁ Jbrd sequen’ualh use in the treatment of
t 3,5 6 t
bt b S EE B 7 Cort vast at i sodi um
[S[R, S*-(E)]-7-[4-(4-fluorophenyl)-5-
PIFRON e, LTS e bl diers e e ipses: B, Pelfigbiyire LTS is
fredadriay., FréfetabBr (hé- IIUI'[&;!‘SJW@@G wﬁﬂeﬂx 8|PI-UePteierdblgydmleuyhe LUTS |s
1
AR OREn R R RORE . cal'ci um aml t (2 1)
trihydrate; (iv) Lovastatin, {S-[1-al pha(R*), 3-alpha,
- bat bet
R RERIA o £ BRE PRI et prantni ot are o
Ilml‘n@fdllfooﬁw-cﬁmcpomaé-below
pyran: 2-y Z” - 1- napht hal enyl - tﬁﬁ gu}gq;]@@i henvi)-1-(1-
(v) Blava é{?‘? od? Mg - nddht h ’ene( i HErephenyl)-1-(
1,2, 6, 7, 8nizthyldigpipRysHar-208t H5-dilgdicxy-6Bhdptérityel  acid, monosodium
r oxy- 2 met Wl -8-(2-nethyl- 1 -oxobutoxy)-, monosodi um

salt, {1 81 al pha(betas*, deltas*), 2 alpha, 6

al pheu) 8 ceAva{dth) . 8aocaiupha] }; [SaIRd, WO ZQEHOBMe@Hlucrophenyl)-5-

PCT/ BZOOS/ Ooig%gthyl) 2,6-bis(1-methylethyl)-3-pyridinyl]-3,5-dihydroxy-6-
heptenoate;

(i)  Atorvastatin calcium, [R~(R*, R*)]-2-(4-fluorophenyl)-beta, delta-dihydroxy-
5-(1-methylethyl)-3-phenyl-4-[(phenylamino)carbonyl]-1H-pyrrole-1-
heptanoic acid, calcium salt (2:1) trihydrate;

(iv) Lovastatin, {S-[1-alpha(R*), 3-alpha, 7-beta, 8-beta (2S*, 48*), 8a beta]}-
1,2,3,7,8,8a-hexahydro-3,7-dimethyl-8-[2-(tetrahydro-4-hydroxy-6-oxo-2H-
pyran-2-yl)ethyl]-1-naphthalenyl-2-methylbutanoate;

(v) Pravastatin  sodium, 1-naphthalene-heptanoic  acid, 1,2,6,7,8,8a-
hexahydro-beta, delta,6-trinydroxy-2-methyl-8-(2-methyl-1-oxobutoxy)-,
monosodium salt, {1S-[1alpha(betas*, deltas*), 2 alpha, 6 alpha, 8
beta(R*), 8a alpha]}; and



-12 (vi) Sinvastatin, butanoic acid, 2,2-d i nethyl-
1, 2,3,7,8, 8a-hexahyd ro-3, 7-
wa@l2oveosphe 8- [ 2- (t et rahydr o- 4- hydr oxy- 6- 0x0- 2H PYT/EBRO®3/0p5729
| )-ethyl]-1- naphthal enyl ester, {1 S[1
al pha, 3al pha, 7bet a, 8bet a(2S*, 4S*),-8 a beta]}
Alternatively, alpha-2-delta |igands may be used in
conbi nation with PDEV inhibitk®s. Thus a further
aspect of the present invention is the use of a
conbi nati on of an al pha-2- delta |ligand and a PDEV

i nhi (i)t or Sm(Nasmear ﬂa%atanbréal | ma@%@ﬁﬁ%ﬁ 1?2& 6 ,835 -hexahydro-3,7-
sol vates there he manuf act ure

for the ti’é%et”r‘bg Btl2¢ é‘ﬁtfﬁfﬂrﬂso ésiyétha{t%%%lﬂwy@qsz-yl&ﬁawaﬂ-
BPH. Stil haghrdibe) estee éeSJ[ﬁalmfaoaélaﬁm?eté)Bs’& DEf,ZtS*"‘S*)"S a beta]}

contai ning an al pha-2-delta |igand and a
i nhibitor, or pharnmaceutically acceptable salts or

Alsarhataveds atl;iihzf 2ablta AgarisCRBRI Btedsed e RBMBINAN \ith PDEV inhibitors.
Si rrult neous fg?_%]ar ate orl%&e@guentl al use in the

Thysq agpeqt Gt &e presey; oryig tecyss ofrrigembipgtion of an alpha-2-

deFI’radfgendlbha a RIEV |ndibfiol, ®r phé}ﬁ{acbb‘tﬁéll%%&_‘i_dé‘aélfééble sa}ltg qo& ggl(\:/ates thereof,

|ncont|n ef er t he
fob Y A e USRI G MRaE o foeckPAERL BPLUTS  asdociated with OAB
afdefBPlabl y, when the LUTS is associated with OAB, the

OAB is OAB dry. PDEV inhibitors useful for conbining

wi th al pha-2-delta |igands include, but are not

Stili furthed there'is brc)wd“éhea B%@ct edshtbihtn@réw BRABIZNAR ligand and a PDEV

b‘%er nat i naI {i‘?a@ % | on publication nos.
inBBSY; (o889 marEESGAN 5 [Sor88n63: soleisr sbemsst, as a combined
préPa2tias 563 ;simND263H S&parat@Oat & tiaM08e/iQOBE Tfreatment of LUTS

ai%%‘%‘%ﬁ@ﬁk?%ﬁ ’ an\éw%é)g? 15228m?|1|/ ? 4The PDES
i nhibitors nentioned in US Patents 6, 143, 746;
Pierdtlyy e, S g R sy dheattinerickp. BiowBrsferablve e LUTS is
frgnueazy| GreferbbB the WUTSTisdhdsodiatdesitt BPE, Olsl@f’erlaBly, when the LUTS is
oSSR e OBl ol
application WO 93/06104; the isoneric pyrazolo
PRy SRS KT L EormDEBa oA vl e dutucen but are not mted
toqui nazol i n- 4- ones dlsclosed in publ i shed
S Y L B R —
i nt er nawbs ONEDOJRU0EOT ; W@ZVMQDOWO@IZBSG& WO002/28859; W0O02/38563;
WO02/36593; WO02/28858; WOQ02/00657; WO02/00656; WO02/10166;
WO02/00658; WO01/94347; WO01/94345; WO00/15639 and WQ00/15228:

(1i) The PDES inhibitors mentioned in US Patents 6,143,746; 6,143,747 and
6,043,252;

(iii) the pyrazolo [4,3-d]pyrimidin-7-ones disclosed in EP-A-0463756; the pyrazolo
[4,3-d]pyrimidin-7-ones disclosed in EP-A-0526004; the pyrazolo [4,3-
d]pyrimidin-7-ones disclosed in published international patent application WO
93/06104; the isomeric pyrazolo [3,4-d]pyrimidin-4-ones disclosed in published
international patent application WO 93/07149; the quinazolin-4-ones disclosed
in published international patent application WO 93/12095; the pyrido [3,2-
dlpyrimidin-4-ones disclosed in published international patent application WO
94/05661; the purin-6-ones disclosed in published international patent



94/ 05661; the purin-6-ones disclosed in published
i nternational patent WO 2004/ 054560 PCT/ | B2003/ 005729
WO 1®4apsbo cat i on WO 94/ 00453; the pyrazolo PCT/IB2003/005729
[4,3-d] pyrimdin-7-ones disclosed in published
i nternational patent application WO 98/49166; the
pyrazolo [4,3- d]pyrimdin-7-ones disclosed in
publ i shed international patenit3-application WO
99/ 54333; the pyrazolo [4, 3-d] pyri m di n-4-ones
di scl osed in EP-A-0995751; the pyrazolo
[4, 3- d]a?}é!’déﬁbﬁ'\)v079@/@@§5:§j't§€|ﬂﬁ%l%4 l@%;]ﬂ%yrﬁﬁlﬁﬂ -T-ones disclosed in

i nt er nat| onal at ent p||C&tI0n

pyr azolPgblisheg- @}%th‘)ﬁ?'d p:,a,tent gRelication WOs 8@’4%6@:1% pyrazolo [4,3-
A- 0995Mrnrﬂlﬁiﬁ-mwgﬁﬁéﬂﬂﬁzﬂd&ﬁsi{% m@ern&to?ﬁ]apﬁétéﬁpapphcatlon WO

[3,4-b]indole-1 ones di scl osed

i nt er n&O(Vak; tagmyra@alg [b3-dipgisnidigetrenes WéCIdeEcﬁPoA-0995751 the
[4, 3- mtbldrgzﬂmw.mmnéglmﬁgsédn in\aBlishéd4Bierhftonal patent

i mdazo[5, 1-f 41triazin- ones disclosed in
EP- A- 1G9Piepson |OH/2]66’6$ ita$BYazelp & A-4lRVeiAUin-4-ones disclosed in EP-

appl i catogas?é@ RO/ HéARRIranfaiing [, vsazi]byndbor[@mbjiﬂgole 1,4-diones

di scl osed in bl i shed 1 nternationa r}}\J’% WO
93/ 071211§clqs§g nbgl,ltg|§6q;q3|nte4n@oajalpa§gghﬁqtmn 9§H@§78 the pyrazolo [4,3-

di scl O%g@nhﬂdmﬂu&{éssai%ioééat B Wb omPEd482 Aivd 'n‘ﬁ%h@{@ 1\%?1 2,4]triazin-
01/ 2711 t he razol o

di scl 0©8as pﬁ”'ﬁﬁ%‘l’ Indefesd- {W@F%ﬁddﬁapblﬁﬁﬁ ,Irggrpﬁgqpay\gpphcatlon WO
01/ 271b8j244R8 ar@%@%ﬁ&éhcﬁb@rﬁbm UBCIEEeeP\ lﬁ-%m%daﬂﬁematlonal

t he conpounds di scl osed 109

tri cycl@PRliEdRp Y 9d§3/97§%f’r o@@opxrﬁm@si%ﬁwrm@m frppes disclosed in

al kyl pauhévﬁenmeﬁ@mraggn@hé@m@d/zvm@Lthé ip§Re6lo [4,3- d]pynmldln—
internati onal EI icati 02/ 074774; ’he co

di scl oden&snd EG'S %Hréopq%}ﬁf@ﬂngtt?faﬁ%ﬂnaémp 'Q%PPOW)%1/27113 the

02/ 072%8mpotihds &Qamndspdmobgﬁmanmthetd@mpﬁhﬁ&% disclosed in EP-A-
nternati onal appl i tl on V\D@f%zl 203 and_th

con‘pouﬂ@gzm%cﬂ'@s@&’y I \RBTHOH SFPV n Fﬁ%ﬁe%?émp the alkyl
5-[ 2- etstlrpmsné doﬁ‘nﬂ'&%lhbé”dléddﬁeﬁefrﬁ%iuﬁbéh%bﬂ pitgrAtionah &plidation wWo

-1- et
- pr op IO 4741ty @papRs sissiased  PaLIseg ieimaaney cepiiation WO
( si | del@QfO?'ZSS@ tBe c@ﬁpé&ﬂd‘é dlﬁﬁ)s\ﬂ!dﬁtﬂb@lﬁlrshéd ﬁit@ﬂaﬁd’i@%@p@@atlon "e)
1-][ 3- |hydr
pyrazol fOZ 9303 PpY # %e.ﬁomﬂﬁ’ugdw'fdase& 'H@Q&gﬁéﬁéﬁ €ul phony
| 114 mF*ré\‘léFéUlypeBE[ZJeﬂ%xyftiS(&&n&Rﬁ-106@&65@/1%Iphonyl)ghenyl] 1-methyl-3-

o7 opy| TRy B USRS ORRZRb A 1BV a0 (BIdPgflce 0. s sol

(Slee lEBﬁ Qfai Q01 ailstr kﬂbm{' ﬁ5 {-fi3((8 7adidrei1 pREtBFLMoRo-3-propyl-1H-
Su on en
) et PYRERlckd &b B BN kst BB Ry - methvieiegrazine

e (see (é%98/ A%HB.A)0483756);5-(2-ethoxy-5-morpholinoacetylphenyl)-1-methyi-3-n-
propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (see EP-A-0526004);3-
ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-n-propoxyphenyl]-2-(pyridin-2-
yl)methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (see WO98/49166);3-
ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-methoxyethoxy)pyridin-3-yl]-2-
(pyridin-2-yl)methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one(see
WO009/54333);,  (+)-3-ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-methoxy-
1(R)-methylethoxy)pyridin-3-yl]-2-methyl-2,6-dihydro-7H-pyrazolo[4,3-
d]pyrimidin-7-one, also known as 3-ethyl-5-{5-[4-ethyipiperazin-1-ylsulphonyi]-
2-([(1R)-2-methoxy-1-methylethylloxy)pyridin-3-yl}-2-methyl-2,6-dihydro-7H-
pyrazolo[4,3-d] pyrimidin-7-one (see WO099/54333);5-[2-ethoxy-5-(4-



et hyl - 5-[ 5- (4- et hyl pi perazi n-1-yl sul phonyl ) - 2- (2- net ho
xyet hoxy) pyri di n-3-yl ] - 2-

W@ pyprtioglisee 2- yl ) met hyl - 2, 6- di hyglr 0- 7H pyr azol o[ BCBIRPBY05729
'(T)d's”efh§reésfg (54@2?{137‘3?32; azi n- 1-yl sul phonyl ) - 2- (2
1?‘5{; t]?n);%/hyl et hoxy) pyri di n- 3-y14- 2- net hyl - 2, 6- di hydro-7
5 bt hyl 5. {5 [4- et hyl pf per azi n- 11 eul phonyl - 2 ([ (1
R) - 2- medthyipiperbzin-1-ylsulphonyl)pyridin-3-yi]-3-ethyl-2-[2-methoxyethyl]-2,6-
e e Wl 0 o
5- [ 2- etdilp¥; BdihddOR-LORE{HRRAINA)- Pk LR2RRS/ N2 82 8pyrindidin-5-y1]-3-
et hy! P Berael i SLRU OO LBV o 0107113, Example By5-2-50-
di hy dr Butbkyps-(4-&typipbrzitl BISUIpRbEYIYbyhdiRrsyl-8lekf 1 snewn
ot hy - GTEUUPRYERBoV 3 SR JHAPION diopiggrana(eee WO
[ 4, 3- d]01pgri1G] Eikmingl_ey1tﬂ):53[2—_Ethoxy-5i—(n4éet?)sl’lgiepe\r/%in611 —)/{nglffl'n%nyl)pyridin-&
gglrrg%lLyﬂ%—g@%%phgsz,éjgilupdrg-elhggyrazolo[4,3-d]pyrimidin—?-one ’ (see WO
But oxy-GHZZH1et hy| Bkaraplazi n-66);8(SacelyPRYrdgakyiadbyRinityd sl ethyl-2-(1-
ot ol PRI RZR )2 Seit g AHORYFREYRIH P iraidiTapnsy (see WO
rim di ro172one( Ezemge 124/ 2—'(5=A_8etylmlméb<f-3?];§/}idiln I)-Bﬁtr&;lfl-r.;z_-(%ethyl-B—
5. L2 B Rty o S SRV RS o B afpy B énd Ree W8 o1/27112,
yl]- 3- eblayipl@- pherda)- 2, 6(8R hgaiR)2,3j8, nY2 828 hekdhydrai2-Rithyil-6-(3,4-
(5 AdBE Y EaAPRRRBY A PL iy DUlanip grblincpe:1 4-done (tadalafi,
| sopr opigk3s; azielis@) Mgl )he? comBbliydlrop-Kkenpyes2 78! it 98- 6 published
2 L BTG RS B A e ST o bt examples 1,
- - 3,7and 8 :2-[.'.2-ethoxy-_5-(4-ethyl-piperazin-1-yl—(1]I -sulphpnyl)&gl)hne_nyl_]-S-methyl-
one. (sesPBYGT RIS Tieflo Budgstng drertbian " BVITHA @) aiso
2aR) - 2, K%;o@n?aiz,-[I_IZQ@-AGIbhgd!mgﬁ-me&ynﬁ-@i%i?-i&obﬁinﬂdazo[&1-ﬂ-as—triazin-2-
T SR RN B3kt e compppnc of rmres
G al i s(20,)19, 332. arich836 aipablshedf inxaiohaisagflicatish MOGH/24433;the
publ i she tion W

wel | ascoﬁpéu@éfpggﬁx%@%gwg%g%b% eq’lnte@a?igéérgﬂgjaégéat%ﬁ WOQ093/07124

2- [ 2- et(EtSAN;Sedmpainty |3 phger ardm -Hotdllar b- BUUP My |OmeRhe2000, 43,

gylp]r ogy _%w:r(ﬁ{cgg%tte@’zwwqu-ﬁz,Qr}r'mqtg%yﬁy@gaq{@e; N-[[3-(4,7-dihydro-

( var dertafriethyl-ZEWbBRA0HY) TH-@raolo4 Bedipy@fidin-5-yl)-4-

]}] [ gg’ t(pffpé'%/%hg%yﬁ’]rsSﬁosn_yHFIt-mhgtth/é:p?/f’(rgl_iJﬁgp{rgg%lalm%e ?‘ZD%[-E%B%:’ (Example

ylh ) - 4- édh onhM@?{%EXﬁfgjo ngérid— i-mhmgamb%gq% rdpoRyphenyl]-1H-

e R D R LU TR A Ao

c onpou nkoefH-enidagu[4 54lquidazplile by esropatypheajjcamakamide.

apPJﬂ Calf—!)r%%o@-?é;/n )7/I%n2e%hy!amino)—6—[3-(4-chlorophenyl)-propoxy]-
3(2H)pyridazinone; 1-[4-[(1,3-benzodioxol-5-ylmethyl)amiono]-6-chloro-2-
quinozolinylj-4-piperidine-carboxylic ~ acid, = monosodium  salt; (+)-cis-
5,6a,7,9,9,9a-hexahydro-2-[4-(trifluoromethyl)-phenylmethyl-5-methy!-
cyclopent-4,5]imidazo[2,1-b]purin-4(3H)one; furazlocillin cis-2-hexyl-5-methyl-
3,4,5,6a,7,8,9,9a- octahydrocyclopent[4,5]-imidazo[2,1-b]purin-4-one; 3-acetyl-



(EI' SAl'); conpounds 3 and 14 fromRotella D P, J. Med.
Chem, 2000, 43, 1257;
W@ 20440845601 obenzyl ) am no- 6, 7, 8-t ri nmet hoxyqui narcl/iBe93/005729
N-[[3-(4, 7-di hydro- 1-nethyl-7-o0xo-3-propyl -
H pyrazol o[ 4, 3-d] -pyrimdin-5-yl)-4
propxyphenyl ] sul fonyl ] - 1- net hzﬁ)g pyrrolidi nepr opanam d
e ["DA-8159" (Exanple 68 of 0/ 27848)]; and
7, 8- di hydr o- 8- oxo0- 6- [ 2- pr opoxyphenyl ] - 1H
I m dazo[ 4, 5- g] qui nazol i ne and
1- [ 3- [ H~(2chidrbberi-gzeprypylimebleyd- ] carbByldid) e aety-1-@amictobenzyl)-2-

'X‘;l'mmdgaw S b pazoln-6- Y114 4 D1 oROXYPheVLASALDO) 6 (3-(a-

4- br orrmhli)rcémehquiwdmkylm daH)pyid€Eidade( hmettybs (Bhempnblingacetyl-2-n-

P PR kBB Hamrces arpyiiginT-one; 1

qu: ?oz c@ﬁ-i[(n;d -hendopiopelrS-dimethyt)amiwl-¥lchiora d, nonosodhlmmzolinyl]—4-
; -Gl S- . : ; . i

b 7 PR BlsRoarbaailp Aot nonespETY el RIATRIOIect, Nay 16 (Glaxo

et hyl - SNaIE’bhyel) Pharmaprojects No. 5051 (Bayer); Pharmaprojects No. 5064

]9 ﬁf'agf) }’?VH ﬁ]'é@og aség[ é\lél g@gﬁﬁ{oﬂyﬁgm%}gﬁeds No. 5069 (Schering

3, 4, 5, Gloughd, GF@6960 (Glaxo Wellcome); E-8010 and E-4010 (Eisai); Bay-38-

oct ahy ygl , 1-b] )
3 acet UG ZOBTT b BN O A0 7 Bh ERe3000% PUfRaway; ang. s
1- (2- clg186@benzyl ) - 2- propyl i ndol e- 6- car boxyl at e;
3-acetyl -1 -(2-chl orobenzyl) - 2-
propyl i ndol e- 6- car boxyl at e;
THe lsputents of (iBe patent gpplichtignsaandc purrg @Bicles-and in particular the general

fofrq!;r@r? Bf'etﬁ% gghﬁgarrp%ﬁff{:(a}f& ggtl\[ez'é% Ehgc?sz'cgofh% claims and exemplified

ceEmpudy fezeivlaye Biearporaiey hede;rﬁin ditnehlyemmety by reference thereto.

7H pyrazol o(4, 3-d) pyri m din-7-one; 1-

[4-[ (1, 3- benzodi oxol - 5-yl net hyl ) ar ni no] - 6- chl or o- 2-
Prplierably dhe RPEYV-idhibiforpe seldcted drmanbsikighafd, tadaldfil, vardesaditli RAB159 and

SEhsr b o RS s A Ao b iRl onyetny 2.6
dispdra- 7I-’( Waxﬁo[%dk]pyrireidm-m@w 26940); Phar maprojects
No. 5069 (Schering Plough); G--196960 (d axo

Wel | cone); E-8010 and E-4010 (Eisai); Bay-38- 3045 &
Me8t preifaliiBahe HDETFREBIDB4s silderiRl 268 Pha(Racewiaalty) acanthble salts

th%? 3 §r'}089§1§ i C'H:%q Fﬁoélér%%r? Pl he patent applications
artnc

j our na ks particul ar the general
for nmul ae of the therapeutically active conpounds of

i C . LA, .
R P
atflhréreetaeped?roéﬂlw amlsgnit |heerﬁ’lDE\Vs thehuds ofoa combinatier bbdn alpha-2-delta

Iigg_nﬁg%rzc{ %g@y@%r%lf taﬁgabﬁgf Idr M@arrﬂ%‘&fﬁicény Q@te%}a'ao?e %Qﬁs or solvates
thetdof,| fpi therraanuiadurgl ofld piedicampepl/ior thentréatyrient GF IdITS, asBogiated with
oABTHHPRERE hy! 1 - 2, 6-

Still further there is provided a product containing an alpha-2-delta ligand and a
muscarinic antagonist, or pharmaceutically acceptable salts or solvates thereof, as a
combined preparation for simultaneous, separate or sequential use in the treatment of
LUTS associated with OAB and/or BPH.



di hydro- 7H pyrazol o[ 4, 3-d] pyrimdin-7-one. Mst
preferably the PDE5 inhibitor is sildenafil and

w@basoseseut i cal |y acceptable salts thereof. SedTHEB2a63/405729
citrate is a preferred salt. Alternatively,
al pha-2-delta |igands nmay be conbined with nuscarinic
antagoni sts. Thus, a further aspect of the present
invention is the use of a confination of an
al pha-2-delta ligand and a nuscarinic antagonist, or
pharmaceutically acceptable salts or solvates

Preferablyf thef IdUT$ liee otinen tHzanc tnivagy afcoatimende c avieret préfaralifethe LUTS is

\ Lated, wt B / BPH. .
e AR Brsrtiaph R TS REp Bl Wi PERCC R sy e LuTS i
associalqoheitO4B| the QAR &@ABmdy.a nuscari ni ¢ ant agoni st
or pharnmaceutically acceptable salts or solvates

t hereof., as a conbined preparation for sinmultaneous,
The pwsaarinio antegguisintarabe sskective fondid reeaptomndr ibfcan beTibn-selective,

L e Wk plr——

prefearedur i nary i ncontinence. More preferably, the LUTS

is frequency. Preferably, the LUTS is associated with

BPH. Preferably, when the LUTS is associated with .
MaagrinichantaysBists upiB far gombihieg mith adphiar?-deltnligagds inctudeabut are not
ifgepRl ective for M3 receptors or it can be

non- sel ective,  exhibiting antagonismat ML, M and

MB. Antagonists selective for the M3 receptor are

e g

| i mi disdosest in internatiosl Raterftl Butdicatian, Noy d¥0i 806644, propantheline,

oxyb ] t radi d X dis

1 et Relne, oot B R coRBCAIP ey ol GuBTlionel Patent
pr opBublivatiom&lo. VW0 58/Q68¢i1 nelong vgtipthenphammeceiieally acceptable salts
coMpRyLpgls disclosed in International Patent

Publ i cation No. WD 98/ 05641, along with the '
(bhar Fapedally qefeyred e giatifenacis abxybutynite rtelteroding iainy the compounds
Espegi e X e j f Yol b ni

ol t arogrei oSt B Ppehl ' ALy 3 W8 sbr06644, ana the
| nt ecerapoundg|diseinsedtin Pienateral BatebPuliibadenr DI66WD 98105641, along

t he L, S j i gnal Patent
R e S e Y e
pharmaceutically acceptable salts thereof.

In particular tolterodine is of interest.

A,V

The contents of the patent applications and journal articles and in particular the general
formulae of the therapeutically active compounds of the claims and exernplified
compounds therein are incorporated herein in their entirety by reference thereto.

Alternatively, alpha-2-delta ligands may be combined with cyclooxygenase inhibitors.
Thus, a further aspect of the present invention is the use of a combination of an alpha-2-
delta ligand and a COX inhibitor, or pharmaceutically acceptable salts or solvates thereof,

for the manufacture of a medicament for the treatment of LUTS, associated with OAB
and/or BPH.



In particular tolterodine is of interest. The contents

of the patent applications and journal articles and in
w@aootiosisbar t he general fornul ae of the PCT/IB2003/005729

therapeutically active conmpounds of the clains and

exenplified conmpounds therein are incorporated herein

intheir entirety by reference thereto.

Al ternatively, alpha-2-delta_{jgands may be conbi ned

wi th cycl ooxygenase inhibitors. Thus, a further

aspect of the present invention is the use of a

SEOSH149R 'l oy IS T v o

ingipiton pe @ @CbreblB‘Eﬂ prepacation Her smmdiéla&nusr eemfrata orestiqoemtizhiuse in the

ke TES gl R AR S0 1 28 e

further there is provided a product containing an

P?éf@ijéﬁr 2(]% Lb?s |Js %ﬁ{é‘# t?ﬁ]’g ufin ﬁﬁ%conﬂnér% L ol(/lo?esgr%ferably, the LUTS is

rep aratl on Itaneous separ
frgwmm |Paefecam ite LUES is assucmert widh HBHTSPmeblyawbeh the LUTS is

at | Jolbtdd\FitrR BN is BSAB dIS/n ?erg{e%gdly 1:het 20X trnﬁﬁ&lsé éb%%.@ubltor.

an urinary 1 ncontin
|s frequency. Preferably, the LUTS I's associated with

C%B’thiﬁ é@%ﬁ!&féﬁh Yor & ﬂu@‘%ti’r%ﬁa&eﬁﬂ%‘éﬁ@@ n%ﬁ:d\é" B@é%%ot limited

tq nh| bltor COX i nhi bltors useful for conbi ni ng with

al(gha %b@;ﬁ’hfeﬂ ! h B, | Q)%anQa%Eo@Ht ﬁ\erpr%nl L ihddibren, fenbufen,

rofe napr oxen, 'benox
fI urbl M%nfenfempp@f%n, ﬁlr@mgm,enszarpwéeropr@@emzm prapoprofen,

' ndoprqf] roiBhr %gﬁ&]g C@ﬂ@%%fnerblmﬁ?éﬁ%suﬁbg{gﬁmc acid, fluprofen,

prapopro mro oxapr o

al m no n; adctapmbmﬂthacam éulifdagpriofragiin, Boroepisdce diclofenac,
acid, i t, ' oL A . .
oo SRR XK, LB T ARD B, dometacin,
i soxepaﬁ@etw u s@licelivacacid.i cpdma@t@cizi dpinedicam, n tenaxéneny | nabumetone,

sal i cylyegordatd: aia:ﬂpcfﬂg‘%ﬁé:' Meh&Mi%! Cai ttglfb‘??éhﬁ@mamg diflunisal,

nabumet one, ket aizapropazone rmef enam c ac
t ol f endaedephyielodtin di Hetvitives.,, ~ portogtaginl ot eixdxicam,  floctafenine,

deri Vatdxggﬁ‘ez bﬁfe‘eﬁgﬁ aﬁ)’h?g lﬂjtgfdn%an%rogluﬁ{ett%r‘?n 2B&metacin, fentiazac,

oxyphenb 0 tazone net aci
acenet dbfanag @mnlmCmefe@Iamarmﬂ mecioferaniic r@iobnﬁmfenamlc acid,

aci d, ?Fﬁﬁ%@f:%@mﬂﬁfeﬂ L, su%kifﬁrﬂa ol%' gProfé‘l* féaHE?hE acid, choline

aci d, ni sal OXI cam et o
sal i cylm@g%w trisalinyiate salmxgaitesbemrvlateséentleyacato@pmac feprazone,

fsg:olr 232/ g%ﬁoanb%%f ¥ 5i3bowa-hiRRiyi[3426ipnEhyAPA-B8Stic acid, 4-(nitrooxy)buty!
ester (See Wenk, et al., Europ. J. Pharmacol. 453:319-324 (2002));

(i) meloxicam, (CAS registry number 71125-38-7; described in U.S. Patent No.
4,233,299), or a pharmaceutically acceptable salt or prodrug thereof;

(iii) Substituted benzopyran derivatives that are described in U.S. Patent No.
6,271,253. Also benzopyran derivatives described in U.S. Patent Nos.
6,034,256 and 6,077,850 along with International Publication No's WO
98/47890 and WO 00/23433;

(iv) Chromene COX2 selective inhibitors described in U.S. Patent No. 6,077,850
and U.S. Patent No. 6,034,256;

(v) The compounds described in International Patent Application Publication No's

WO 95/30656, WO 95/30652, WO 96/38418 and WO 96/38442, and the



i soxi cam and 2-fluoro-a-nmethyl[1, 1 -biphenyl]-4-acetic

acid, 4-(nitrooxy)butyl ester (See Wnk, et al.,
wEeoaps4560 Phar macol . 453: 319- 324 (2002)); (i iB»CT/1B2003/005729

mel oxi cam (CAS registry nunber 71125-38-7; descri bed

in US. Patent No. 4,233,299), or a pharmaceutically

acceptable salt or prodrug thereof; (iii) Substituted

benzopyran derivatives that arge-described in U S

Patent No. 6,271,253. Al so benzopyran derivatives

described in U S. Patent Nos. 6,034,256 and 6,077, 850

glngn\% V&(%rjb%ﬁ%%&@é&.b@@ﬁl = nEéérFﬁé@egf‘AHﬁicﬁ ié@PPut%Fé’aﬁJr?ﬁB 799823,

i nhi bi tRRY Wils He dﬂa%uwaﬂiy apegiable Nenvaslvesmem and
U@ P%%XINO(USGPQ%ﬂt @565 466 B23) )h%ara &’eéjass 272),

in ?nt er nati onal Pat ent % cat’li on %W@?I on

VO 95/ FSsagoxibbS Hatrnd ¥o. 19@@8@@%!%(%%@8“2@ 474,995),
and theetmo&%oﬂh%ﬁi@ﬂalPﬁg{ehﬁ%\%%a%gﬁ?ﬁ%onc?n&@ No, WO 98/03484),

conpounds descri b i n_Eur opean Pat ent
Publ i catlifoPPNdJanasge 3Patest o‘mj)hmttqm ch@llcatlon No. 9052882) or a

h f
ge?ggﬂPTﬁ%dtlﬁalﬁ%@ﬁé}ﬁgé%a@ BF gﬁég;dgvtﬁéregg ereot : fJ\é' )

Pdvint Rasecaxitstsipsorined in L8y Bateri No 2,83769@nwhiab is a therapeutically
5, 521, Z4Ekiivd foBr[ydiind H%yé?@t@d?@ QQeftﬁle‘mﬂb@o?Q/EIdecomb (described

etoricaoxi b (International ” Patent Icatio

Publ i cdf tb? Refent 9 SHFRTEH )N paljmﬂasszm(m Rpeecexk;
Patignt A®nbss Qaé&'ﬂlbgd”?rll 'I%Fdaﬂ@n%atgwgéﬁ&tlorﬂ 'Puth]:‘atlon No. WO

pharmaceutically acceptable salt or prodrug thereo
(vii) PYEIR) b (described in U S. Patent No.

5,832, Wﬁ%sumfé' ?Bsér%eé it e %{t'l\?@@ 840 897, Eff‘o%h%% (discussed in J.

prodru oft ricyclic Cox sel ectiveé inhi

val dec §(1)P8ﬂ 2At(19&7)), EN%@%B ﬁdﬂ%)losed in U.S.

in par tpétéﬁtamosa@egrsemarﬁ%tab (déddribkd MBI S9B3tent No. 6,034,256),
(described in International Patent Application

Publ i cMers4B70 {ggscribsbin/dP, Retsnrt Ng- r@ek&ﬂ $&de. S-2474 (described in
(descrifggpédh F‘a@nt Rﬁ}bﬁéﬁtlotho35§§§h6293ﬁd MK- W'(&«%‘?E?ed in U.S.

(discussed in J. Carter in. T Pat ent s

21-29 (PajemNo. 5&@8@§)(d| scl osed in US. Patent No.

4,885, 3fh
e 6(%%4 25%60@,\%_8@ and gﬁ%{ ecggtﬁallﬁa&eﬁtadf’@&&i%tl\m deﬁgrlbed in U.S.

6, 180, BTNt No. 24396, (3fe 447 Baignt No. @9765@%@ SaPetant No. 5,994,381,
Publ i cal.sorpdent 5@5584@2,%9? WIS, 965 chdRRETd BESIsTd) U.S3- Patent No

6,133,292, U.S. Patent No. 6, 369,275, U.S. Patent No. 6,127,545, U.S. Patent
No. 6,130,334, U.S. Patent No. 6,204,387, U.S. Patent No. 6,071,936, U.S.
Patent No. 6,001,843, U.S. Patent No. 6,040,450, International Patent
Application Publication No WO 96/03392, International Patent Application
Publication No WO 96/24585, U.S. Patent No. 6,340,694, U.S. Patent No.
6,376,519, U.S. Patent No. 6,153,787, U.S. Patent No. 6,046,217, U.S. Patent
No. 6,329,421, U.S. Patent No. 6,239,137, U.S. Patent No. 6,136,831, U.S.
Patent No. 6,297,282, U.S. Patent No. 6,239,173, U.S. Patent No. 6,303,628,
U.S. Patent No. 6,310,079, U.S. Patent No. 6,300,363, U.S. Patent No.
6,077,869, U.S. Patent No. 6,140,515, U.S. Patent No. 5,994,379, U.S. Patent
No. 6,028,202, U.S. Patent No. 6,040,320, U.S. Patent No. 6,083,969, U.S.
Patent No 6,306,890, U.S. Patent No. 6,307,047, U.S. Patent No. 6,004,948,
U.S. Patent No. 6,169,188, U.S. Patent No. 6,020,343, U.S. Patent No.
5,981,576, U.S. Patent No. 6,222,048, U.S. Patent No. 6,057,319, U.S. Patent



Patent No. 5,968,974); (x) The conpounds and

phar maceutical ly acceptabl e derivatives described in
wOL®4/058e0 ent No. 6, 395,724, U. S. Patent No. 6pPOTB28G305729

U S. Patent No. 5,994,381, U S. Patent No. 6,362, 209,
Pat ent No. 6,080,876, U S. Patent No 6,133, 292,
Patent No. 6, 369,275, U S. Patent No. 6,127, 545,
Patent No. 6,130,334, Ud& Patent No. 6,204, 387,
Patent No. 6,071,936, U S. Patent No. 6,001, 843,
Pat ent No. 6, 040, 450, International Patent

2001 ca4d ol 8 R OSSR S BRI s oo, us.

Pat ent H%entaNeAe 3694182ulr$emawahtPatmt Araohsmnrsmbnqat@ No. WO

P ont oyt Bl BuhGpicdly, Ay o Uy, ovzss

Pat ent INsmagiondePa@snt ApplisationPRullicatiot Nog VO 1967374678 @ternatlonal

e e el BBl o SABDE Tl e

Pat ent Amphcat@no?ubli;@gon UNs. WRn198Ht53M\a. Irdernatiorsml PatentSApplication

pat ot Neicaieg, §o3 2o gelbssfd; Hbrighinal Pl cgbicrign No. WO

Pat ent 0 030dnteg@tionsn Patenit Application NBON¥ QD E#/15083. International

Pat ent 6, atent . o1 ;

pat ont 'Neep et Ryblicatgh TNEY WP~ oogetth, Glemalicpal Patent
Pat ent Ampllcailozrzﬁ‘ubkr@tlom . W4 &d{27R80, tempatigry Paters. Application
Pat ent B

6. 046, zﬂg@hg%%éhqgéﬁgg%@%dds ﬁ‘@%ﬁé%yaﬁ}e&f Agplwgtlon Publication No.
5. 945, B4, 96/03388, friewmationa Patere A@pliction |F1wbb¢aﬁl§mhtmélv0 96/03387,
Pat ent @@Dlpﬁ‘%@ﬁt' Q8. ?%Qh'g ft inﬂé?n%naﬁ\ﬁ atehl ﬁ?éa?ﬂon Publication No.

I nternation Pat ent |cat|on catl

96/ 259240 95/ﬁ@@1némtemaaonab&’@m Applitatieaublication No. WO 96/16934,
Publ i Ca\hie?rﬁbtlm eﬂ@@%ﬁtﬁ?&@d&h%ﬂ@ﬂt NOMRlo dBAja8bS, Internatlonal

Application Pullcalo | nt er nat | onal

Pat ent Paipp iAnplicalipnpdRiibiieasion oNomWQ/@@QQQ@%lwernatlonal Patent
Intern ot u
06/ 0334 P or PAGTEAUCAIG, WO Aan ool Shd Rk fborbfpatéht Appiication
95/ 0050Aublicaiics MatWerRl/24%40ent  Appl i cation No. WO
94/ 15932, International Patent Application
Publ i cati on No. WO 95/00501, International Patent
Thp sPnieats Sfranyue the peten anplicatiensy ang o gerticylat diengenesaldprmulae of
tiéain@ RipeORRIy %M/é) EomBH@Aqucﬁtthé’ RiahRs af‘@e&@hﬁﬁf@%ompounds therein,

| nt ernati onal Patent i cation Pub ation
are incorporated herein in their entlrety by reference thereto.

SCCCCC
U).U’.U).U).U)

When treating BPH, alpha-2-delta ligands may be combined with a compound that
attenuates the growth of the prostate gland. For example, a formulation is envisaged that
combines an alpha-2-delta ligand with a human 5-a reductase inhibitory compound [see
International Patent Application WO 95/28397].

Thus, a further aspect of the present invention is the use of a combination of an alpha-2-
delta ligand and a human 5- a reductase inhibitory compound, or pharmaceutically
acceptable salts or solvates thereof, for the manufacture of a medicament for the
treatment of LUTS, other than urinary incontinence, associated with BPH.

Still further there is provided a product containing an alpha-2-delta ligand and a human 5-
a reductase inhibitory compound, or pharmaceutically acceptable salts or solvates thereof,



WD 96/ 03388, International Patent Application
Publ i cati on No. WD 96/03387, U.S. Patent No.

W 28445860, | nternational Patent Application PCT/IB2003/005729
Publication No. WD 95/00501, International Patent
Application Publication No. WO 96/ 16934,

I nternational Patent Application Publication No. WO
96/ 03392, International Patett- Application
Publ i cati on No. WD 96/ 09304, International Patent
Application Publication No. WO 98/47890, and
as atcombinedanaparptiorefor sispyitaineats, sapamtend! seaueotial Nse ivthe treatment

oﬂ_QJ'\Qélal%zr tl;qheurﬁr% ﬁ%rﬁrngfr c’ sé&et&@@rrtﬁwt

appl 1'cat1 ons, n par e general fornul ae

of the ther apeutl cally active conmpounds of the clains
aSl lfjﬁ nds therein, are incorporated

ere| el e t rety by reference thereto. Wen

treati ng BPH al pha-2-delta |igands may be conbi ned
THE %Bnt@nﬁoﬁpérﬁ/ngf {1_3@%ublréﬁéfﬁéi@ﬁ@?pﬁlr@%rcﬁ%o%@ iRfpaltRBlar the general

prostate or exa
foemuiagag%dhe h@erap@gmllneectyﬁ apphaumsd of t the r@m@ gpct rexemplified

R ] SRS AN o AN i e,

f urther aspect of the present invention is t he use of
Tﬁe ceaRE téd?ﬁbd%dﬁrégalog% r%troﬁ’sehésgznbé@ ABRLIR Afhy Y TRE advantage
- a reductase I n Itory co
th@h Hichaceeleneyallonger dutedipn 8 aetloglafquer@rdes@ff% dgiproved selectivity, or
ofnBE hiseé usé@ chJB%rtfé@ne%%léR/@d RbnipafBRdicCRBBRest &Tthé Mior art when

treat nent ther than urinary incontinence
tra%tmétbﬁse@rsamatedemm OSBuanri/er@%@artrcw@rhé when el T és fiequency.
product cent ai ning an al pha-2-delta |ligand and a human
- a reductase inhibitory conpound,

Tbﬁ SPpeends efdhe presené prvablian argl mrgp@negghm wgtheds tyellrkgen to those
sMR AN 9§4§?901fp Gy, 'tﬁ’@ BORMROB18R: apphthatfs and ‘BU’BIidéﬁéins mentioned

prep paration Tor si mul t aneous, separate or_ sequent i al
hereinapave, headhy ehtwhieh is drerelyr Sjcomasaled herkinu by negference, exemplify

cOMBHISVRNGE ca@%@ Qs tif oMolBi&R. phgfn%@e'hﬁ@l %ohfb%sr'&bﬂ_ss methods

I's frequency. The contents of any of the
apch ki in asrémﬁ@rmeu Wit thexpeesent [puertians and refer gérﬁr@*mds of preparing

tHoRE FHBBufs. t he therapeutically active conpounds of
the claims and exenplified conmpounds therein, are

i ncorporated herein in their entirety by reference

PhQr‘?ﬁe?creQ’trcaTgeacHéﬁaﬁe dne &Oﬁg%ﬁgﬁ)uﬁa‘g sEiRaH: Fet Ué’é‘% the invention

describ erein mé@ ave the advantage that higher
inslide i acid gadiien ang Baseotpitstheseefi on, fewer side
effects, inproved selectivity, or other nore useful

properties are achi eved conpared to the uses of the
SHitakle agiftadgiiien salts are formed from acids which form non-toxic salts. Examples

include the acetate, aspartate, benzoate, besylate, bicarbonate/carbonate,
bisulphate/sulphate, borate, camsylate, citrate, edisylate, esylate, formate, fumarate,
gluceptate, gluconate, glucuronate, hexafluorophosphate, hibenzate,
hydrochloride/chloride, hydrobromide/bromide, hydroiodide/iodide, isethionate, lactate,
malate, maleate, malonate, mesylate, methylsulphate, naphthylate, 2-napsylate,
nicotinate, nitrate, orotate, oxalate, palmitate, pamoate, phosphate/hydrogen
phosphate/dihydrogen phosphate, saccharate, stearate, succinate, tartrate, tosylate and
trifluoroacetate salts.



treating LUTS associated with OAB and/ or BPH,
particularly when the LUTS is frequency. The

w@eoposHses of the present invention are prepardI/B2003/005729
met hods well known to those skilled in the art.
Specifically, the patents, patent applications and
publications, nentioned hereinabove, each of which is
her eby i ncorporated herein by2Ireference, exenplify
conmpounds whi ch can be used in conbi nati ons,
pharmaceutical conpositions, nethods and kits in

SEfEbR BRRCEAM 4rD féhR AT BBbed WMi%Htfbr@rﬂﬁon-&B&i: §&fseExdfples include
met hods of preparing those conp

theralpmEie aroiiney b&eé%tbmabp@lcgm t@okﬂe Jirthvaminsu dilamine, glycine,
lySiHe ! lgRedion, Hﬁ&glurﬁmbh%IdnﬂH@nbbtaQsmmn%bdi@ﬁ] tfismaébhsline and zinc
addi ti on and base salts thereof. Suitable acid
%\fédjtl on salts are fornmed from acids which form
non-toxic salts. Exanples include the acetate,
aspartate, benzoate, besyl ate, bicarhgnate/carbona
Feji suiayieut onseHitghis: saltsy siegt dlandhagly o4t rppscal $8hs" Propertes,

seidtfion, ah€ Usesty Stafl arfdWwerhgh (WIERVEHE Weighdine Befhany, 2002)
gl uconate, gl ucuronate, hexafl uorophosphat e,

hi benzate, hydrochl oride/chlori de,

AhysErRIRCenG ARy %@éﬂté‘lﬂe $urd bﬂlaoébﬁ@burﬂﬂlsdﬁable sfet hiseniat ¢he present

Inlﬁgli?t@} rgay ng!?%jtn? ﬁm?@pbwqﬁé?qr% ﬁﬁﬁﬁgns ﬂfe tE‘SﬁOH‘QPEnd and the

dédiletiad@d Rrisal @s Apprdftiats. TR Bhit &h@j pﬁ@j‘mtateéfrom solution and be
phosphat e/ ht}/dro gen ghosphat e/ di %) (%5% er]]osglhate_rh d .
cQllgeteiisaton; apay BE reGvereRHEevVAPRFAIPR(E e § V§Ht ¢ ne degree o
ioARdtiort inlthé YAt MAG ShFtfNs BbrhpleteOoRid tdAMoEnon-ionised.
PCT/ 1 B2003/ 005729 -21 Suitable base salts are forned

from bases which formnon-toxic salts. Exanples
The @bMﬁ@undsf&utéH)Iél foriise i th%r;s}b@sbri’ﬂ mvebmnzmtatn enlet mmlucumsmlvated and

c o%l ngmﬁ %@ytﬁ%ﬁngg"’aﬁ% s Héed 3.@(%% pid u‘?’ﬁscg%l% mo‘?écular complex

cél’ﬁFﬁ'@ﬁghﬂf@ EEnpolad B e ing@htiod. ankdosnelon Biecphapmassliticaly acceptable
see "Handbook of Pha

seygPemplegdes, 16| XRMPln, ctane! m@‘eu&;msﬁ‘aﬁﬁat%da SRR 'Rfich When said

séVidteywy@er, Veinheim Germany, 2002). A
phar maceutically acceptable salt of a conpound
suitable for use in the present invention may be

infcRiet | withark &Iéaé&ﬁeb)f thé Xri\/fégtldirogﬁi b@ﬁpléﬁéyémcﬂm& ofattirhies, drug-host
or ase

ound n desire
R B SespRerty I Fagaay o AlraTETERed seltpies, the drug and
hagtdareepregeht mcgtanlzhi@yne‘md bf afohcyrolaforﬁatyckmmﬁszvemed |b91uded are
evapor at atﬁn of thg’:}lsol nt. The i oni sati

f.
comPieKes Qidhe dpig, cangging MR PLBAIS %rg@%%mr ingp Nl Shmpsdients which

ni29bel i Ridiélometric or iion-stoichiometric amounts. The resulting complexes may be
ionised, partially ionised, or non-ionised. For a review of such complexes, see J Pharm
Sci, 64 (8), 1269-1288 by Haleblian (August 1975).

Hereinafter all references to compounds suitable for use in the present invention include
references to salts, solvates and complexes thereof and to solvates and complexes of
salts thereof.

The compounds suitable for use in the present invention inqlude the compounds as
hereinbefore defined, polymorphs, prodrugs, and isomers thereof (including optical,



The conpounds suitable for use in the present
i nvention may exist in both unsolvated and solvated
w0 oooa®s456he term solvate' is used herein to JdBGDIB20&/@5729
nol ecul ar conpl ex conprising the conpound of the
i nvention and one or. nore pharmaceutically acceptable
sol vent nol ecul es, for exanple, ethanol. The term
“hydrate' is enployed when sagd. solvent is water.
Included within the scope of the invention are
conpl exes such as clathrates, drug-host inclusion
gEANBHEX S V\ﬁﬁtrog{eﬂc fsgmgpsﬁt 5%31{eréiﬂaﬁé}e &S IRA |s89)§9:ally-labelled
sol vates, the drug and oSt are present 1n
cynpRwsonet ri ¢ or non-stoichiometric amounts. Al so
i ncluded are conplexes of the drug containing two or
nore organi ¢ and/ or inorganic conponents which nay be
As staiedites inyeetion inclodesahpayobiphis efithe campoumda ssitabléér use in the
pleSeiihidhlof AURLRI R Yefifeq | ONi Sed. partially
i oni sed, or non-1onised. Fof a review of such
conpl exes, see J Pharm Sci, 64 (8), 1269-1288 by
AlB\RIRi #5 &:’8‘}53 %ﬁFhe]iageﬁ*)tion L §b-%ﬁﬁéoe‘F)ro%lrLlrjﬂsr &t fF]reet{b?rg)%uB&’s suitable
conpounds suftable tTor use in the prese Fnvent 1 on
for ye¢ indi@e pregest swentiont I hyalcerain sletivaiives obeampamgs exitable for use in
, , , | . .
IR AR AR Pufieh TRy B e tP I8 R Radog BF pifiy thomselves can,
whery agminisiered dita @e onthdhe bogyo be denvestedtirto sontpetindsshaving the desired

i, ned, i.ph [ Nde| . reqf

T e o8 B A ReerE oSl PR AT (B8 e o s
pProgrugieo rfairiiet inferenatianitoontbei usei efapredrsips agayhbe dpunst ine'Pro-drugs as
NE&d|iths; j icad | ! N0
e e o 14 saogm SeotrHfuofifand  stele) and
BiaysssihlesCaitipesapiDsug Besign’e Peiganine PressSI98T (et \RBtRashe, American
p@&ng%ggﬁg@gégﬁﬁﬂgﬁiined. Also within the scope of the
invention are so-called " prodrugs' of the conpounds

suitable for use in the present invention. Thus
P ' ' ] ; [ foar g :
L M b ROl S5 S AP, £ r3ee by replacing
apHapiAie dubegfianalitiegcpriesentyint thene@hpeunds astitablghtan use in the present
Q&R WHE' @air hidieREs qofin' €thBOYskiBE i ARY &irf &d - foieties’ as
coquunds having the desired activity, for exanple,
deseringdifen semple v Hesign of Suedrugerhywi Bundgaasd (Elsevies; 1935).

to as " prodrugs'. Further information on the use of

prodrugs may be found in “Pro-drugs as Novel Delivery
Sepgexamplegsf prodiugsAcscsydgnmsi with the investigmmingiugeichi  and
WStella) and "Bioreversible Carriers in Drug

Design', Perganon Press, 1987 (ed. E B Roche, Anerican
(i) where the compound contains a carboxylic acid functionality

(-COOH), an ester thereof, for example, replacement of the hydrogen with (C;-Cg)alkyl;

(i) where the compound contains an alcohol functionality (-OH), an ether thereof, for
example, replacement of the hydrogen with (C,-Cs)alkanoyloxymethyl; and

(iii) where the compound contains a primary or secondary amino functionality (-NH; or -
NHR where R # H), an amide thereof, for example, replacement of one or both hydrogens
with (C4-Cyg)alkanoyl.

Further examples of replacement groups in accordance with the foregoing examples and
examples of other prodrug types may be found in the aforementioned references.



Phar maceuti cal Association). Prodrugs in accordance
wWith the invention can, for exanple, be produced by
WO eplasisng appropriate functionalities preseneCT/IB206B005729

conpounds suitable for use in the present invention

with certain noieties knowmn to those skilled in the

art as 'pro-noieties' as described, for exanple, in
"Design of Prodrugs" by H BunZijaard (El sevier, 1985).
Sonme exanpl es of prodrugs in accordance with the
invention include: (i) where the conpound contains a

FRailyl @$ihih Q:oﬁfﬁbGncfs%Lﬁ’th@ '1@' dskYn theQsreldnt wWén@éﬂ RBy themselves act as
t hereof, for exanp | acenent of the hydrogen with

(oéruse@f aihﬁwomrequn?s shiieble’ f%@ed%tﬁ%?ﬁfn&w%@ioas an
al cohol functionality (-OH), an et her thereof, for
repl acenent of the hydrogen with
C@@POM%F%W&M%W%% K@ Pre%%l Inveniign GeipiBingrRNe S PG REYMmetric
c@ﬁth Ftdifis @alﬁ’reb(ﬁﬁéy t\ﬁdi oﬁwgﬁféblsﬁﬂﬁéw Wﬁ&blaoétﬁﬁpduhd contains an
&‘ of - NHR wh rﬁﬁ thereof, for

RBYhF @lkepglgp%gmngemetaﬁ 8’345’@”68? ) §PEIgEN"e REStiple. Where the

chiapoindddatitAing gyt exampld, bﬁ(et&ér%ﬁhh@@r&fp drepl éi@ﬁﬁﬁ@ﬁwonet tautomeric

groups j.n accordance with t f or egoi exa | es
BB PGt D PR GEPYTy 1t (ks T SisuTaS Hldbe e Ry exhibit more
trinsrRNpps boB&defigher ences. WO 2004/ 054560

PCT/ | 82003/ 005729 -23 Finally, certain conmpounds

suitable for use in the present invention may

IRNRIEEEWHSIE et s@he BF & passeAl iIMMERRIn GRIRMUSERoisomers, geometric

sui tabl e for use.in tqlggh resent |nvlgglig}n{. Corrﬁfounds . .

isoipers gNe HPMELR fqrpsy %%@@W# SYERRIS B USEHR dis priagent invention

a8NBerebBRIE dssfibER, r|h@|ud|ﬁgrmﬁpo%ha§se>¢mlr@<irﬁdreamahv\@qe type of
nore stereoiso oun tains,

or
SEERY, 208 THRRERY e 35 TBRIB, 8ok PP BICHEER e Ag epition or base
s WheEshirehe o@ﬁﬁteﬁlmsisbépﬁlcalwh%tﬁet e exepim®uDdactate or L-lysine, or

cont.ai ns for ampl e, a_keto or oxinme group or an
raGesmE PLEATTRIE j'),)i'{%m%ﬁ’éptc?rg'[‘@&rerl sm (' tautonerism)
can occur. It follows that a single conpound may
xhi bi t t han one type of isoperism uded .
ThFt RisseEha Gobpe Brops F BadmacRkay | BiroRb i olopicall-tabelied
colrpbandss suieible fod ea@aem ltheC prelsMNAVENtian st RerebBfore désuried wherein

SIS SH LA S ot e LD e A SRS, utan st

n6AEEPSIUNESs BXhb&I diffd@ntoR thé abriibendssper Mhbss hemb@r iskAilly found in
and m xtures of one or nore thereof. Also included are
N8 addition or base salts wherein the counter-ion
is optically active, for exanple, D-lactate or
DL-t ar

-lysin '
%@nﬁf’e&i ﬁi} 'ﬁg{opeg as%ﬁgf)lg’for %rclugl)én Itﬁé compounds o*‘ ":(‘he invention include
isotopes of hydrogen, such as 2H and °H, carbon, such as ''C, ®C and "C, chlorine, such
as *Cl, fluorine, such as '®F, iodine, such as "I and '®I, nitrogen, such as "N and "N,

oxygen, such as "0, "0 and "0, phosphorus, such as **P, and sulphur, such as **S.

Pharmaceutically acceptable solvates in accordance with the invention include those
wherein the solvent of crystallization may be isotopically substituted, e.g. D,O, dg-acetone,
de-DMSO.

Compounds of the invention intended for pharmaceutical use may be administered as
crystalline or amorphous products. They may be administered alone or in combination
with one or more other compounds of the invention or in combination with one or more



The present invention includes all pharmaceutically
acceptabl e isotopically-labelled conpounds suitable

WO 200405860 n t he present invention as herei nbef PCEIB2003/005729
descri bed wherein one or nore atons are replaced by
atons having the sane atom c nunber, but an atom c
mass or mass nunber different fromthe atom c mass or
mass nunber usually found in_ppature. Exanples of
i sotopes suitable for inclusion in the conpounds of
the invention include isotopes of hydrogen, such as

o PPy R OR T e, B0 1 o B o o

fare@tatiamdh asliﬁﬂzlatmm witb e, or nirh pmarm&’duacmlymhbptablmwelments The

C . 18 [MVE 3
G Roient e et nglln & GsoMicaRl Matetyerd Sl Mo e coMifbunds) of
theohvertties. iThe @boice dépxapianttwill tche Iargwextenitﬂepend londiactors such as the
Y f S [
p%rglgﬁlgr m‘A’H? lo? 5&“{%%6‘?%% etggggé)cgt O?B%Oéx%l éérg gé & %Pubﬂ%yalpoestablhty, and
tmamrsco_ftf(aﬁmalacﬁsnnf the invention intended for
pharmaceuti cal use may be admi nistered as crystalline
or anor phous products. They may be adm ni stered al one
Pbarmaceuoticehi compositionsi uitaiola efoortherodedivery hefr comppuandsdef dfie present

R A6 B U U D SoB0af i st n o
agnySuch rompasitioms ahrénwﬂc)ds i@etheir préparatidneypawnbe folye, for example, in
TR S Sl SOaR-E1 98 SR 0B BLARRAY Bl 1006
term"excipient” is used her e| nto descrl be any

TP%\%ﬁfHoﬁﬂ&s f1 w(/Qﬁtn)nt &g%%%n%%lﬁgge%q %%Ilgt hé[al admlnlstratlon may
invpive rawallewingd so thdtabe mospounh eaters He gasiraintestinat traccider buccal or
SQBIPQQQ‘ &#rﬁHsﬂ {1 JI)J']?? )e/efnﬁpz%d t{)%yﬂﬁc&fﬁr@g& &%ngnenters the blood
Stﬂ@@agierecttlyrfmm FHGannutbeuti cal conpositions suitable for

the delivery of conpounds of the present invention

and nmethods for their preparation will be readily
Fappaations suitableofoe osili ddneidisirationhieclude tsolidfirrmulations such as tablets,

oFETRES bR LR ol ol B0 kO Ty Bty S ),
C&\N%ﬁéldﬁ— andlmrto—micul@ms,(gm kol solitidn, digostwng ditrps (including muco-
a&ﬁ@s@e) ovlilR g@ggggﬁaiﬁ%@g Totrggl%hgg(se ntion may be

adm ni’'st ered nistrati on may involve
swal | owi ng, so that the conpound enters the
b I
Lgaglﬁf foﬂgglggﬁéo.ﬁak&gé ggﬂensﬂ{ns é@&?nsﬁru@yghe%g%@ Such formulations
Myt ke gmplwe@Iaedmlerssmr@étmrmarécapgulésrmd tylwe:aﬂbgomprlse a carrier, for

example, water, ethanol, polyethylene glycol, propylene glycol, methylcelluiose, or a

suitable oil, and one or more emulsifying agents and/or suspending agents. Liquid
formulations may also be prepared by the reconstitution of a solid, for example, from a
sachet.

The compounds of the invention may also be used in fast-dissolving, fast-disintegrating
dosage forms such as those described in Expert Opinion in Therapeutic Patents, 11 (6),
981-986 by Liang and Chen (2001).

For tablet dosage forms, depending on dose, the drug may make up from 1 wt% to 80
wt% of the dosage form, more typically from 5 wt% to 60 wit% of the dosage form. In



Fornmul ati ons suitable for oral adm nistration include
solid formul ati ons such as tablets, capsules

w@omvias4ssng particul ates, liquids, or powders, PCDPENIHS5729
(including liquid-filled), chews, nulti- and
nano-particul ates, gels, solid solution, |iposone,

films (including nmuco- adhesive), ovules, sprays and
liquid formulations. Liquidf®rmulations include
suspensi ons, solutions, syrups and elixirs. Such
formul ations may be enployed as fillers in soft or
adviiah toalpe Wreg talletst ggpiecallyl opntaimprdisistegranar Examplesaf disintegrants

. , | ... pol hyl |, .

L T e —
cellutpseneroscarmetiesee sodismt \crosposigemd, spaiywiiiyipyrolideren dhetty! cellulose,
T TR T N T L i

pregelatinisedrsisrob@md soddsn alfinatee Genexally,i tba disintegrasiowi @omprise from 1
k4 ' [ o - di, siptegrat | dosage
w8626 Bl elehaahy Bl s 1E ke300 o
Therapeutic Patents, 11 (6), 981-986 by Liang and
= f e i . .
2H85% Sedshtrall Uhed Wil B5R88 il €37 B Puflion. sutable
bin@ers drgiétdpemnicoranystatineecdllylose,addlatinf sugars, paiyiéihyer@Oglyddionatural and

=80 P35 TS5 hrolon prEBEUARES Hhron, mysrongrgpy elliose and

hygsepasonyy reethylegliviasedi Tebfete gnantalsdEcantsiirediloénts, such as lactose
e i : | . . '
AR 0 ORI, SIS o) OB,

ose, crumc
deydiosel @sieroser cokitohe Migeerystatiinenpeltlosspostatbnand dibasic calcium

pﬁygﬁg{ermﬂ%%t%ol i done, nethyl . cellul ose,

ocry ine cellulose, |ower alkyl-substituted
hydr oxypropyl cellul ose, starch, pregelatinised

. > Ll _
TENETTP A% PR BHbA SuradE REIR Sapid. Joh ap pogium tauryt sulfte
ang polescibate 80y and Blidants such2® siliokh alioxidesantbiang aVhen present, surface
iyad g | S [ 0, C [ .
2B LS My e o2 el W kPR it g gicants may
cormeisgdfeond & wids ipst wi% iofithedablel ose, gel atin, sugars,
pol yet hyl ene gl ycol, natural and synthetic guns,

pol yvi nyl pyrrol i done, pregel atinised starch,
Tﬁ@)@é@{%g@mrallyc@nﬁam dewicantd subly ds ovagnesipy stearate, calcium stearate,

: [ d4u : ont Al ' , ,
z@ﬁ'g%)égés"t&l %dgg@ggteagﬁnﬂ@%r‘%%ﬁg %lgtgl;e;éy& dﬁ%@g@iuwgt%rsa’te with sodium
lapevh sWipbatat d.ubdeemjsigenssalhnebmpriselfioke . 25mebintct 0 wit%, preferably from

O.’S}(M%fb'awt(ﬂ%rﬁqg%ﬁe sucrose, sorbitol,

m crocrystalline cellul ose, starch and di basic cal ci um
phosphate di hydrate. Tablets may al so optionally

ng%?]f’rap{og&bléuriﬂérﬁﬁieﬂ&t |iMBuAICBhFoxGHTE, ASISRIAEM hRMhg  agents,

preservatives and taste-masking agents.

Exemplary tablets contain up to about 80% drug, from about 10 wt% to about 90 wi%
binder, from about 0 wt% to about 85 wi% diluent, from about 2 wi% to about 10 wit%
disintegrant, and from about 0.25 wi% to about 10 wt% lubricant.

Tablet blends may be compressed directly or by roller to form tablets. Tablet blends or

portions of blends may alternatively be wet-, dry-, or melt-granulated, melt congealed, or



and pol ysorbate 80, and glidants such as silicon

di oxi de and talc. Wen present, surface active agents
woreop4o15p0 i se ' from0.2 ww%to 5 wt % of the tRbI/ER2003/005729

and glidants may conprise fromO0.2 ww%to 1 wt % of

the tablet. Tablets also generally contain |ubricants

such as nmagnesi um stearate, calciumstearate, zinc

stearate, sodiumstearyl funm@tate, and m xtures of

magnesi um stearate with sodium |auryl sul phate.

Lubricants generally conprise fromO0.25 wt%to 10 wt %

expiLake fb@’ﬂiré! taBI&Hhg OTﬁe%a/P fo?mgrla%n/‘h%fy dohﬁ)r*sémn%tor rkbielyers and
e i ngr edi Snts inel ude anti - oxi dant s,

mgl‘)f’%ﬁ%tﬁ? or Uf"l‘%ﬁfh itinpry eugBrhesencapsyaled.yat i ves and

taste maski ng agents. Exenplary tablets contain up to
ut 80% dru from about 10 wt%to about 90 wt %
@hlatien Shiaissts OisouaRpe &1 ABeArmagsuisebiasagrRerms Tahiets, Vol

”albglﬂ @ewr%ahoarﬁbe%ad%ew Yar6éISDERRE MM, Nafnd1§8'03(IBBN 0-8247-
681%@?% .25 Wt % to about 10 W % | ubri cant. Tab
S

may be conpressed directly or by roIIer to form
tabl ets. Tabl et bl ends or portions of blends may
t&gnat ively be wet-, or nelt-granul ated,

Bolatione forvgrebedinisiialis Best PeEHORYAGS k29 injgediate andior

m@éﬂ‘lédl feidadel QRliflcableficst Tormuistfonsi iRdlidd @erybat isastal@y-, pulsed-,
Cq;ﬁan%é se one or nore |layers and nmy be coated or

elroqted Ard ProgeamRed Eﬁ‘ﬁ?&ﬁsul ated. The fornul ation
of tablets is di scussed |n Pharrraceutl cal Dosage

Forns: Tabl ets, Vol Li eber man
Swgaalﬁr@ﬁd' 'W@@?sed@wn%lﬁtlonq fvr therxptvposefgcédhfe rrysmlcep gredescribed in
USHdlent) No.SoH 06! 8640 MEtailsi 6NGthEOEUIRLR! r%ﬂb&ﬁﬁoﬁglwsuch as high
be forrrul ated to_ be inmedi ate and/ or

e’i‘%&%&?é’efsﬁ%ﬁu Mk asrelicaad craietupattisietarg FR:PEo‘JQUW§a in Verma et al,
PlegrhRicegtical suaﬁrwldq@dOn -iRg) 28@),, 1- mqm)aml | $He ,uskadiggHedhg gum to
e

pro mred r ase. Suita ied rel ease
%ﬁtﬂ%&P@‘rﬁ’s’e‘e@Fe%Sﬁm%Q&O@P/Wg invention are
described in US Patent No. 6, 106,864. Details of
ot her sui rel ease technol ogi es s

ahl e uch as_ hjgh
Tfé%s?rwomdéﬁgm BHENtAdNBEABP PE Haméfsangfar 4y it freblood stream,
in&y mds@leb@ﬁﬁ)tbnéh limtev@r eyt @u;tablé’hﬁém it parahteral administration

inngaW gﬁ?Hslz atgaggﬁné,%tr Qﬁﬁtqrtlﬂdéf Q%C@(ljlg%trqvgntrlcg{ar intraurethral,

|nd3§t@fr1ah aﬁirad”brwp |Q9ér35é’c9far aht %uﬁ@jw:ﬁémués iitabiB @evices for parenteral
I nvent

mniste |retI into.the.
AR aLET isanhe Toadls (rsBeing, migroneanls) IEqELpsalIS fbs dectors and
infisidnettitniqaeans for parenteral adm nistration

Parenteral formulations are typically aqueous solutions which may contain excipients such
as salts, carbohydrates and buffering agents (preferably to a pH of from 3 to 9), but, for
some applications, they may be more suitably formulated as a sterile non-aqueous
solution or as a dried form to be used in conjunction with a suitable vehicle such as sterile,
pyrogen-free water.

The preparation of parenteral formulations under sterile conditions, for example, by
lyophilisation, may readily be accomplished using standard pharmaceutical techniques
well known to those skilled in the art.



i nclude intravenous, intraarterial, intraperitoneal,
intrathecal, intraventricular, intraurehral,

WO niog@stser nal , i ntracranial, intranmuscul ar andPCT/IB2003/005729
subcut aneous. Suitable devices for parentera
adm ni stration include needle (including mcroneedle)
injectors, needle-free injectors and infusion
techni ques. Parenteral fornmut@dftons are typically
aqueous sol utions which may contain excipients such
as salts, carbohydrates and buffering agents

Toe rsemehlq/oéf}(:oh@oancﬂﬁ'bﬁﬁe fpl‘é%@hﬁmﬁ@qti%)w usBdtin theQreparatigh of parenteral

catl re Sui rmul ated as
GRS Py BRdiercarel s dte 855 B amrouiats BribulaipR lpoPoiHes.uch as the
ineerposatibni of solbjlityreHhandingvagént& sui t abl e vehicl e such as
sterile, pyrogen-free water. The preparation of
parenteral formulations under sterile conditions, for

Fewamfp’diclms fl?ydpdrgm@’@i bitim&iéét@ﬂon 2% bé&d'{&Matletto %e immediate and/or

acGo shed ysi.ng, st.anda rmacepti c chni

OIS MG, FURmS TehRCD TG riftde isvsgo s iy, pused-

c&ﬁfdllb&O&@{e&ﬁ&?ﬂ%rogr&%ﬂé&r@%&ébﬂdd c)brﬁ;ﬁmf]aﬁbﬂtlfédﬁvé?ﬂlon may be

t he present inventjon use Ie 0

rosPRRERS A s Smostlends Pisotphe iaBbcR Biiraoa asran implanted

dapgtrpopvidiagy enddiﬁ‘dfdﬂfb@h‘s@ of m?damacmﬁpomc fE)@fnp‘leh;eof such formulations

oratio S nci ng agents

'rf—cgidﬁlﬁo 59’08?1t§315 tsp%ﬂdgpéla'ef&r‘ﬂ?l Crgﬁfgheﬁ?sst ?at |gon may be

formul ated to be i mediate and/or nodified release.

TRk nd S B BB GG 8L v s or s

theat dgyr denmedly rwlmgernﬁﬁys 'Cylcpmdﬁmlatfonltffgr ity @otpo8e include gels,

ed as_a so sol i

JRbe8s STl FRliFt: ASpwmiiins bl Ve dpssipaselpams. fims,

skhepcpxatqhesvmhfe@, niodbldrited spehgsas efirts t amndaddsveand microemulsions.
n‘gl%ggg?aélgxlg Iﬁte%egh ylégé Agéjﬁlg}rjs B H@? 8§oh&hga{jer mineral oil, liquid

petmlpmn}nldsrvmté pbteolaLmvrenglyoerlmaybo@!étmlﬁbe glvnmlglaatiepmbylene glycol.

, t

PR, sty TRy B RlaPGRaE' sne B ekenpl ) it s a8 (o

ob6-E6ady Rirglis and MpdyamgElctabel 0992)ns, sol uti ons, creans,

oi ntnents, dusting powders, dressings, foarrB, filns,

skin patches, wafers, inplants, sponges, fibres,
Oiberdagass aﬁt;bpmabadmmnﬂtmhmmcludbl qedisenyesy aagitrcaiosailohE|ontophore3|s

ggﬁgpqo}-é/s% C%r&o@fﬁ?}q’sgr > ' nel, ?rt%ge%lg%?gﬁp | Qq?ﬁ? fger,e%/ c(gqu n|’30wderjectTM

Bimiéat&t, rwd)almec’gd)rycol and propyl ene glycol. Penetration
enhancers may be incorporated - see, for exanple, J

Pharm Sci, 88 (10), 955-958 by Finnin and Morgan

Fofoulatiars I@9®)pical administration may be formulated to be immediate and/or

modified release. Modified release formulations include delayed-, sustained-, pulsed-,
controlled-, targeted and programmed release.

The compounds of the invention can also be administered intranasally or by inhalation,
typically in the form of a dry powder (either alone, as a mixture, for example, in a dry blend
with lactose, or as a mixed component particle, for example, mixed with phospholipids,
such as phosphatidylcholine) from a dry powder inhaler or as an aerosol spray from a
pressurised container, pump, spray, atomiser (preferably an atomiser using
electrohydrodynamics to produce a fine mist), or nebuliser, with or without the use of a
suitable propellant, such as 1,1,1,2-tetrafluoroethane or 1,1,1,2,3,3,3-heptafluoropropane.



O her neans of topical adm nistration include delivery
by el ectroporation, iontophoresis, phonophoresis,
wa@epsssesi s and m croneedl e or needl e-free (BCYIB2003/005729
PowderjectTM BiojectTM etc.) injection.
Formul ations for topical adm nistration may be
fornmul ated to be i medi ate and/or nodified rel ease.
Modi fied rel ease fornul ati ons2g ncl ude del ayed-,
sust ai ned-, pulsed-, controlled-, targeted and
programed rel ease. The conpounds of the invention can
F?ﬂy@?@ﬁ%aﬁ%@ %ﬁég‘?@%mhg# Egﬂ@rﬁ% ép )3{?33? %?‘lt% Q{Emple chitosan
O'éQVCQdﬁ?(’fX'ﬂure for exanple, in a dry bl end with
| actose, or as a mixed conponent particle, for
exanpl e, m xed w th phospholipids, such as
TRe Rspsstisesl contsinene)urap. osaray. dRgMizEndeT Nehwia¢regoniaing@ solution or
sBSheASIDASEN tRP B %DH{&)”‘ of Hﬁ@slﬁ%dtﬁﬁdc&ﬂﬁ‘ﬁs‘%q:efor S4idle, ethanol,
spr ay, at om ser erab an atom ser usi
agyeQuis rdigNel gilyah & ab@ altﬁrmt(yg@ggnbfor idisperging, )solubmsmg, or extending
deydl h hg,
T Sl UL P RIOMBAGAY o ST s B itbAA Nffactant, such as
sqrbitan triplegiey ommegdemammhgga@tgyaaf@d WO 2004/ 054560
PCT/ 1 B2003/ 005729 -28 For intranasal use, the powder
may conprise a bi oadhesive agent, for exanple,
PERI togisarn agky gudesdsstisnansion ermationihesisdn prodaliimmicronised to a
sEér%lta@@rﬁY deﬂ@ frrha%ﬁ?ﬁ‘?ﬁ/g'cbﬁ;ﬂes‘éoﬁﬂ%ﬁ'57~°m|érons) This may be
sol ution or sion O conpound(s
achyg\ask bsbﬁnscahwppgatﬁg:omnut@gamm@d %tcha?@cﬁplral igtndlings fluid bed jet
nfRliMA Rberchili ca@flé‘nH 'ptrcf’@sgngltcy ﬂﬂ%h&ﬁarﬁ&@@th@rpﬁressure homogenisation,
di spersing, solubilisin or extending release of the
ORERIAY ErYing. pr opel | ant (s) as sol vent and an opti onal
surfactant, such as sorbitan trioleate, oleic acid,

or an olactic acid. Prior to use in a dr powder _
C@PS%%G@@@Q & eempl, omogelatinnes HIPME). Mistgircand eartridges for use in an

inHafef 9p 'w%ﬁﬁlaid? rAlay 61; ?@rnﬂﬁté@m 80rfté1ﬁ 20SAWAER Tix l%Ythe compound of the

i nhal ati on ( pica ess m crons).

inyentioge g alebqpvmey bafa@ segt a%la@m@mﬁ stareh ggd r?e@err&tﬂmance modifier

sG&Fhs PRUSRL rtﬁ!anrhl%‘i dFirhddrBSiurd &téérgtebeﬁ'né BEtos8nidy! B¥Banhydrous or in
sug}eﬁr critical flui'd processin o form nanoparticl es,

mpreg'@u MenRBYAsgienipseferably, t eolpttgrpr Sfthery Wlt@ele excipients include
dERRIY bR oS Rl osE %orﬁib@'i?int@l’ frl£1888, 3BkRsE Bnd frehhibEe.

blistérs and cartridges use in an Inhaler or
insufflator may be fornulated to contain a powder m x

A0k itdbR: SOIREN RéknRfiatioReror 1URY QHt 4P réton%séru U§|ﬁ§’ | e db@WHEHAynamics to
* base such as lactose or starch and perf or mance

PFRSYPE Adine Mist may<contginifemnig tReadma @fi the sempayRé §f th invention per
aBlUBASAAR thENR1bABh Q8 RIMEYiaP ard HoXHT @UYS 186! A typical formulation may

comprise a compound of the invention, propylene glycol, sterile water, ethanol and sodium
chloride. Alternative solvents which may be used instead of propylene glycol include
glycerol and polyethylene glycol.

Suitable flavours, such as menthol and levomenthol, or sweeteners, such as saccharin or
saccharin sodium, may be added to those formulations of the invention intended for
inhaled/intranasal administration.

Formulations for inhaled/intranasal administration may be formulated to be immediate
and/or modified release using, for example, poly(DL-lactic-coglycolic acid (PGLA).



the formof the nonohydrate, preferably the latter.
O her suitable excipients include dextran, glucose,
woredotosese0 sorbitol, xylitol, fructose, sucrosePeEntB2003/005729
trehal ose. A suitable solution formulation for use in
an atom ser using el ectrohydrodynam cs to produce a
fine mst may contain from1l pg to 20ng of the
conpound of the invention per29actuation and the
actuation volume may vary from1 pl to 100pl. A
typical formulation may conprise a conpound of the
MoRiiea ré@Bse Rfrﬁlﬁlé'tl@ﬂéalrﬁ:lLMGQJelay%B-ers'ugl%lrlé@I epfulse%t hﬁﬂ?\ﬁblled— targeted
and sodium chloride. Alternative solvents
apd PIRSEINNAY fele@Feef propyl ene gl ycol i ncl ude gI ycerol
and pol yet hyl ene glycol. Suitable flavours, such as
ment hol and | evonent hol, or sweeteners, such

The cRmRPYNAIsH thasigvention maskrIrdministepd lﬁ%?t%lb’dé’d/agtﬁlalllh dyreexample, in

tHeofoffH | Gttd SispoRftorNBedSAKE Y icPBaNCRREE Buttef is a traditional suppository
| nhal ed/i ntranasal admnistration. Formul ations for

basth RUEAToHE pieragtiyesdaay bs 439dAS FWTRRIRIDe fornul ated to
be i medi ate and/or nodified rel ease using, for
exa | acti c-coglycolic acid SPGL

A .
Fzmﬂgfm&é@oreplaw%w@lm@sw@n may beemylatgd te Pea@@edlate and/or

nfo@lﬁ@bl' raleb881S Nsdtietd @elé’@éeaﬂéﬁ?lulaﬂéﬁésﬁw@luﬁéchelaﬁﬁl Sﬁgtalned- pulsed-,
|[‘}DEJrolled- targeted and programmed rel ease.

%nﬁﬁg?ﬁdﬁﬂ@pl%ﬂﬁme%eﬁ%ﬁ? be admi ni stered
rectal ly or vaginally, for exanple, in the form of a
enema, Cocoa butter

upposi tory, ssary,
B? £QMpPeyRas ogﬁﬁpwp@mmabﬁ@ b%lﬁdwla?lpfﬁgsdlrectly to the eye or ear,

)?ldaﬂy MR khe/ @SmTBY dRsused raicroniRRH Oﬁfsb@r‘iﬁon Blarslélﬂtléﬁllﬁﬂ&tomc pH-
rect al. /vagl nal adm nistration na formul ated t

ARS8 SRl e TRSTRRE FRIRDIEor QI el administration

|ﬁ0@b§a§lﬂtrﬁé?ﬂ§YUblét:lé SaIbIQCdelgjeab%@lt%}S@'gel %Béﬁgf’ésnec%llagen) and non-
ntrol ed-, targeted and progranmed

s
blga?%rég%beT l'lﬁ‘&flﬁ%d%’“%?”tﬁ? h@afarSe o6 ﬁ%ﬂj Rarigiaie or vesicular

sﬁéﬂéﬁlﬁl Sich ra%dmé’édn@é‘st oYlidoBohBE  AYiolftheredtich ast orBsSedLiInked Polyacrylic
e formof drops of a mcronl sed suspensi on or

39 i uPP M'”V'ﬁ'CPE‘EJtorllyé'“r%'F% &Gidusta®d ce@{'@?@l Pobangrne for - example,

hﬁrbﬁprcﬁp@ﬁlrﬁéthﬁbélﬁﬂﬁseswHy@hix@etﬁl]lbell@ﬁde&bar o’Ntmamyal cellulose or a
str i ncl ude oi ntnents, blodegrada | e

h%ﬁ@ﬂo SAF ag& pgblgp%re for @@mpéegeqﬁlarhﬁamn@pgy be mcorpora?ed together
with @@%s@@kﬂiﬁb@ élﬁblgassbérlzﬁlﬂﬁlﬂbm' BiRbidd, SSuchefdRmslatib®N ey also be

rticul ate or vesicular systens, such as
d%W8§% SogiePeEsSones. A pol ymer such as
crossed- i nked polyacrylic aci d, polyvinylalcoho
hyal yroni c acid, a cellu|l osjc polynmer, for exa
FRRHIRt

%Ffp Bwlar@rﬁly@%lpls rafipn gex b%gpgnpl@ ggggqnefllate and/or
modified eele@e. "IdYified BibaHeOBEMuBtio include delayed-, sustained-, pulsed-,

controlled-, targeted, or programmed release.

The compounds of the invention may be combined with soluble macromolecular entities,
such as cyclodextrin and suitable derivatives thereof or polyethylene glycol-containing
polymers, in order to improve their solubility, dissolution rate, taste-masking, bioavailability
and/or stability for use in any of the aforementioned modes of administration.

Drug-cyclodexirin complexes, for example, are found to be generally useful for most
dosage forms and administration routes. Both inclusion and non-inclusion complexes
may be used. As an alternative to direct complexation with the drug, the cyclodextrin may



het er opol ysacchari de polyner, for exanple, gelan gum
may be incorporated together wth a preservative,

wa ewhosssebenzal koni um chl ori de. Such fornul at | PCIETIB2AY3/005729
al so be delivered by iontophoresis. Fornulations for
ocul ar/aural adm nistration may be fornulated to be
i mredi ate and/or nodified release. Mdified rel ease
formul ati ons include del ayed-30-sust ai ned-, pul sed-,
controlled-, targeted, or programred rel ease. The
conmpounds of the invention nay be conbined with

bes@dddbdLammaaxkifary lailar i £rkid tffer, dﬂwha @Sscahillsedle Xfost Bommonly
i tabl e derivatives thereof or %4%% ene
(o)

US&HS}% SER REEAORPH ™ BBhgmere- and 95 ISy EX3MRIp$ of which
mapbe ounidtiy Intirssehal FHaedht ApboatibAs Nes nws:kgwm 172, WO 94/02518 and

ability and/or stability for use in any of
W%n@%%o Bement i oned nodes of adnmi nistrati on.

Drug cycl odextrin conpl exes, for exanple, are found to

Ingﬂpﬁ ng%r{ap%/aggge?%ru L,efs?or B rtnfplsft?{ggagq E%rwgsofa agtive compounds, for
exanipld, fer this pomog@ BPirextRg a farlicUd dikerde ofBodition, it is within the scope
rect conpl exation t he dru

ernatjve to
otk Phttent Ve e el BB raleatibl) Ans s §Egst ono of
aneh ltﬁ)ﬁtélrfssaadfbrﬁqi\OUnHl ar bic@ﬁdhricbv\mth ithe .inv@&hitien,C Afalyi €snveniently be

EHadEloana Bk sulas f ool ot fimmdeens.
exan‘pl es of whi ch may be found in International
Pat g@ 5@? %tngrg\fnﬁsg\g%rl? 2gor¥$|s?¢é;%,&%72 G{B\”&g@g%@% p%%gmaceutical

comtmsnlbﬁi egt leasmmbl agfavhier comtametd ump@mmoamﬂs:enrfbyfore described in

t.h ft ti
acgpEaRes Wi e niivaltih and et ©h sRPAREIL 2pIaTY, P pempositons,
sugh esentontain@n tividad thaéte, bmméd n’mrgﬁaopbtarmamrhplea:lf such a kit is the

ro L BT Aok e ci vk chpaTng e iableks enes i =S e.

conveniently be conbined in the formof a kit

TR LSRR rBhr e BB IaDk s o pp e M S atenffifsace forms, fo
exaaply, adral a:hmrpammrtal der admmmmgt ihensepagdte | evagtositions ca‘t different
whi ch co her ei npef ore.descri be

doggg%}rm% Prht%[aﬁlgg%mﬁgﬁq %tﬁ cogwaa %gqa one anot ef. To assist
comapiancd, ¢hey klt aipivally sempAsed dirsfiors for administationh aad raay be provided
W'ﬁﬁnt ai NRle di vi ded bottle, or divided foil packet. An

! %ﬁ?ﬂcg (9f BME 3%kit is the familiar blister pack

used for the packagi ng of tablets, capsules and the

| i venti ar, L
For (B, pracanse ofplis cebTgeR e e sl e reigpences to
cueatveppatiiatioe ahd pruptipactidiresatment. f or adm ni stering the

separate conpositions at different




dosage intervals, or for titrating the separate
conposi tions agai nst one another. To assi st

weeoplos#ance, the kit typically conprises direcP¢DmBR06305729
adm ni stration and may be provided wth a so-called
menory aid. For the avoi dance of doubt, references
herein to "treatnent" include references to curative,
pal liati ve and prophyl actic -t¥leat nent. WO 2004/ 054560
PCT/ 1 B2003/ 005729 -31- CHEM STRY EXAMPLES:. EXAMPLE 1:
(2S,

CHEMISTTRB EXAMPLEShenoxy) - pyrrol i di ne- 1, 2-di carboxylic
acid 1l-tert-butyl ester 2-nethyl ester O/ C AN O
OX --~ OO0 To a stirred solution of (2S,

EXAMPLEMydr oxy- pyrrolidine-1, 2-di carboxylic acid
1-tert- butyl ester 2-nethyl ester (CAS Reg
74844-91-0) (6.1kg, 24.87nol), 3-chl orophenol

(3 328y, @v@@vhlbr&phéhakﬁfbyrmmﬂ Redicarboxylic acid 1-tert-butyl
18%3(@ %g’o&f)t in tert-butyl nethyl ether (30.5L)
t o [neth ®i i sopropyl azodi car boxyl at e

(5. 53kg, 27.35n0l) in tert-butyl orret/hyl et her (15L)

dropwi se. The m xture wa¢lstirre ‘oernlght at 20' C.

The reaction was filtergd and t ors washed with

0. 5M sodi um hydr oxi de ( (2 wat er

(12.2L). The tert-butyl soI vent was
repl aced with n-heptane (42. L) by aﬁm)spherl c

pr es“ﬁ&é%tlﬁ%%bhhé‘ﬁ 'OPQZS& 4[.-\?% tgﬂjb&& [ﬁﬁ%ﬁalﬁé |1'25§lc$rrb§§{)ﬁlc acid 1-tert-

pr oduct, tration

o6 58160 2 R esierviGAB (Re@SASHLANBdekosF pdl. 5 chiorophen
(BCHZR?QI?Q’PQHOW @( %.&%WW%O%PCE%%%?%) in C%gtr tﬁ}i)trlig\ethyl ether
(35 Py a O @Hgvas ;adqjgd(@ﬁoprwylagodxqarp@m%atmﬁ 58kg.27. 3(5[[10!-) in tert-butyl
m@%yl é’thé’rzﬁ(Sﬂ) %p\ﬁlgse "'Th@rr?ﬁitl% s n%l?re@]ovgrm?'at 60%3 T(ul, rg!actlon was
fllt@gde@pql 5!@@,!@99& washeg agth W;odngmshydrom e (aq) (r? x 12. 5L) & water
(1é@_) 4T|€§'tQﬂ-'beyP nﬁéiﬁﬁ Oathar BYIUER! Wak NEpideetr Withak ABKMhE C(42.7L) by

atrz3r11(c:')lsphel|'|ct %gessure distillation & cooled to crystallise crude product, which was
collected by filtration (11.1kg, 125% contaminated with ca 35% reduced diisopropyl
dicarboxylate & triphenylphosphine oxide - corrected yield = 86%).

'H NMR (400MHz, CDCl3): 5 = 1.46, 1.49 (2 x s, 9H), 2.47 (2H, m), 3.71 (5H, m), 4.42
(1H, m), 4.42, 4.54 (1H, 2 x m), 4.87 (1H, m), 6.68 (1H, m), 6.79 (1H, s), 6.92 (1H, m),
7.18 (1H, m).

LRMS (Electrospray): m/z 378 (MNa®).

(2S, 4S)-4-(3-Chloro-phenoxy)-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl
ester

OH
oA<
N
%
To (28, 48)-4-(3-Chloro-phenoxy)-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl

ester 2-methyl ester (11.1kg, 20.28mol) in THF (26.6L) was added a solution of LiOH.H,0O
(4.86kg, 115.4mol) in water (55.5L). The mixture was stirred overnight at 25'C. The THF



ester I 0O OH O~'< ;"'"IN~Db,"O To (2S,

4S) - 4- ( 3- Chl or o- phenoxy) - pyrrolidi ne-1, 2-di carboxylic
w@eiod/od4seert - butyl ester 2-nethyl ester (11. 1p&myIB2003/005729

20.28mol) in THE (26.6L) was added a sol ution of

Li OH H20 (4.86kg, 115.4nol) in water (55.5L). The

m xture was stirred overnight at 25'C. The THE WO

2004/ 054560 PCT/1B2003/00572%2 - 32 was renoved by

distillation & the resultant aqueous sol ution

extracted wth dichl oronethane (33 3L & 16.7L). The

w@@n?érﬁlﬁ/édd'tgmdﬁtmgﬁdm e they RisBlt ﬁéc‘iursa‘:%1 |onW'éx|ﬂacted with

wat er e conbl ne GOUS ases wer

digtlpr Neo(3gH3Las 3657 Li The corwpingd disblerametbane |Iay(eésqwet& extracted
wﬁ?(%/é@?t(:?:ﬂ_ &"1t6h7Lq Y rRRED Q&‘L‘f‘ecﬁg \Heﬁaggs \%E?e acﬁ%ﬂed tqan 3-3.5 with

mbi ned di chl or onet hane phases rere

1"('61\/96}?@'0('9?031&%) &m@ﬁct@dw&*oéuc@arqr@eth@wé& %123.89. fThe combined
disHIO@H T haneh Ngﬁgsé%aﬁlei?eo'réﬁ%&ﬂ \Amﬁ ftdluér{eag?sé)@L X Eimgu%% Qvas cooled to
CW&/ﬁlseﬂh?dl@deé} whigh weg Col@cwg by flfcatiom(6. 1Q£Bi)98"/o1) 40- 4. 60

1 FIMngidb Mﬂlzs@D@TQi sl= I’!)42 §. {%1(2( J?EI\/%HTE %cgg% ( +§ 5%50-3.80 (m,

ZH%HOMQ](msGH) 438ﬁ)(rpMH)} 6:?40(m (128, 6.82 (m, 1H), 694 (m, 1H), 7.16 (m,
4-( 3- ChI oro phenoxy) pyrrolidine-2-carboxylic acid
léJgXXVIIIé NH XXVII1 A solution of (2S,
$-(Blec omaﬁr aﬂ@ﬂwﬁakwaﬁﬂewmﬂéﬂae 1, 2- di carboxylic

acid 1l-tert- butyl ester (29.25nm1l) was dissolved in
THE ‘I&ZOL & filtered. To this solution was added 4M

8: 4P 443rChlarotphenoxy)-pyrselidiner2-¢arhoxyliteacid BEX V)
met hyl ether (70L) was addeg to the resultant

suspensi on & the product s coI | ec Ipy filtration
(7.06kg, 86.7%. 1H NWR "n 6 = 2.65 (m
2H), 3.60 (dd, 1 H), 37 ﬁGO(dd 1 H),

XXV

A solution of (28, 48)-4-(3-Chloro-phenoxy)-pyrrolidine-1,2-dicarboxylic acid 1-tert-
butyl ester (29.25mol) was dissolved in THF (20L) & filtered. To this solution was added
4M HCI in dioxane (30L) & stirred overnight. Tert-Butyl methyl ether (70L) was added to
the resultant suspension & the product was collected by filtration (7.06kg, 86.7%).
'H NMR (400 MHz, CD,OD): & = 2.65 (m, 2H), 3.60 (dd, 1H), 3.70 (d, 1H), 4.60 (dd, 1H),
5.02 (m, 1H), 6.88 (m, 1H), 6.97 (s, 1H), 7.03 (d, 1H), 7.29 (dd, 1H).
LRMS (Electrospray [MH"] 242, [M-1] 240.
Microanalysis: Found, C, 46.97; H, 4.70; N, 4.90. C44H;2,CINO;.HCI.0.1H,0 requires C,
47.20; H, 4.75; N, 5.00.



5,02 (m 1 H, 6.8 (m 1 H, 6.97 (s, 1 H, 7.03 (d,

1 H, 7.29 (dd, 1 H. LRVS (Electrospray [ MH] 242,
wQ kodps3d0. M croanal ysis: Found, C, 46.97; H, pdr/i2po3405729

4.90. Cl11H12CI NO3.HCI.0.1H20 requires C, 47.20; H

4.75; N, 5.00. WD 2004/054560 PCT/I|B2003/ 005729 - 33-

EXAVPLE 2:

4- (3-Fl uoro-benzyl)-pyrrolidipe-1, 2-di carboxylic acid

l-tert-butyl ester 2-(2-

i sopropyl -5-net hyl -cycl ohexyl) ester O ON F

Ekéﬁbe?Oro benzyl i dene) - pyrrolidi ne-1, 2-di carboxylic

rt-butyl ester 2-(2-
i sopropyl -5-net hyl -cycl ohexyl) ester (1.20 g, 2.61

mml Ja.f4e 0 n 1 }
Bl BB Tipuo iy e oD eerhoby ter 2.2

pI at iisepropyks-aeethyi2éyciahexyl) estdry wei ght) at 25 C and

15 psi for 1 hour. The reaction m xture was filtered

t hrough arbocel and the fi Itratecééjuced under

pressure. The residue was purifigd\by flashmaster

chromat ography eluting with hepHane: ethyl acetate

(15:1) to yield the title coffpourd™as a col our | ess

oil (1.11 g, 91 %. 'H NVR (4Q0

0.72-1.37 (m 13 H, I i

1.87-2.01 (m 2H), 2.31- ]

3.07 (t, 1H), 3.50-3.65 1 : =T

471(td 1 H, 6.90 (d, 2H), 700(d|=1H)

1 H. LRVMS (APCl): mz [M+BOC] + 362.
( 2S, 4dp-Rugre-tengdidsneleryzipliging id-girargprdic 2addr biptybytyd ester 2-(2-
%‘r?yﬂ?ﬂﬁ’ethﬁ%@ﬁh&@f ) %@tersﬁl 50 (Q(X|2>@1 Fmfdd)) IWalélHdISg&l\lé% in ethyl

| uor o- hénz rrol i dine-1, 2-di car boxylic acid

afeiagqf{oltﬁgpy(n 1e§{2€m )2 _solution was submltted to hydrogenation on platinum
oxide (120 mg, 10 % by welght) at 25 °C and 15 psi for 1 hour. The reaction mixture was
filtered through arbocel and the filtrate reduced under pressure. The residue was purified
by flashmaster chromatography eluting with heptane:ethyl acetate (15:1) to yield the title
compound as a colourless oil (1.11 g, 91 %).

'H-NMR (400MHz, CD;OD): & = 0.72-1.37 (m, 13 H), 1.44 (d, 9H), 1.43-1.75 (m, 4H),
1.87-2.01 (m, 2H), 2.31-2.58 (m, 2H), 2.83 (d, 2H), 3.07 (t, 1H), 3.50-3.65 (m, 1H), 4.13-
4.30 (dt, 1H), 4.71 (td, 1H), 6.90 (d, 2H), 7.00 (d, 1H), 7.30 (q, 1H).

LRMS (APCI): m/z [MH-BOC]" 362.

(2S,48)-4-(3-Fluoro-benzyl)-pyrrolidine-2-carboxylic acid mono hydrochloride
salt (XXiX)

o)
F OH

NH

XXIX
4-(3-Fluoro-benzyl)-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-(2-
isopropyl-5-methyl-cyclohexyl) ester (0.91 g, 1.96 mmol) was dissolved in toluene (2 ml).
BN hydrochloric acid (50ml) was added and stirred at reflux for 18 h. The reaction mixture
was cooled to room temperature and extracted with ethyl acetate (3 x 20 ml). The
aqueous layer was concentrated by evaporated under reduced pressure to give the title



i sopropyl -5-net hyl -cycl ohexyl ) ester (0.91 g, 1.96
mol ) was dissolved in toluene (2 nl). 6N

whyanostsbori ¢ acid (50ml) was added and sti rr eRPCEHIB2003/005729
reflux for 18 h. The reaction m xture was cooled to
roomtenperature and extracted with ethyl acetate (3 x
20 m). The aqueous |ayer was concentrated by
evapor at ed under reduced pres¥rHe to give the title WO
2004/ 054560 PCT/1B2003/005729 -34 conpound (417ng, 81
% as a white solid. 'HNVWVR showed a 7:1 ratio of

cOmpolnda@s 7mgi, @3t %) esi éQmﬁéSso‘ﬁ@ t"ﬁ-ﬁNM@@H@WeW?ﬂ ratio of cis:trans
recr stalllsegfromlso ive the

dltaﬁfler lsomaa be PWH@N sfqﬂlsgg ?rgm i§opopPylsalgohol to give the title
cOMBOUNdaNBorag, 653 Eih 1 rassl ofo: Nbfé%tranbiaw&emmw NMR

PRIl ek B80S 5 SBLER TRl 2SRy o 15
(d, mH) 351 (@u.ﬂﬁ rg); $ 6(?42185 (lasél)m) (3;@73(2&?91) 3;-46&1@71#1'2/%4 48 and 4.48 (t,
1%5&@(30}7- . 7+322<$ m}'a] D25 -1.27 ?6:9 00 in

LRMSKMI) m/MMHpag&I ysis: Found C, 55.56; H, 5.81; N,

NO2 HCI requires C, 55.50; H 5.82; N,
(655027 kR pn gethano
werbaaawwmub@aws)sepwﬁeh 1M 5184%, LdH.cPNOQMY requités @, 55.50; H,

tyl ester 2-(2-
53830@ %89(? 5 mst hyl - cycl ohexyl ) ester 0-11, O0"-k' "'N
o/ \ F

Ei-!&@-!lﬂ g_oro benzyl )-pyrrolidine-1, 2-di carboxylic acid
tyI ester 2-(2-
i sopropyl - 5- thyI cyclohexyl) ester was prepared by a
met h aI o t hat t arat | on, of
1 (s i ERRSHRRy D P S BioRe APk e cbuty] gster 242+
1-t eistoplwple-S-mtlwl cyelchexyl) ester

i sopropyl - 5-nmet hyl -cycl ohexyl ) ester, using the
appropriate starting al kenic t oI ester; [MH 480

w%

4—(3-FIuoro—benzyl)—pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-(2-
isopropyl-5-methyl-cyclohexyl) ester was prepared by a method analogous to that for the
preparation of 4-(3-Fluoro-benzy!)-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-(2-
isopropyl-5-methyl-cyclohexyl) ester, using the appropriate starting alkenic menthol ester;
[MH1480
Microanalysis (mixture of diastereoisomers cis (major) and trans): Found: C, 67.74; H,
8.30; N, 2.90%. Cx7Hze F2NO,. requires C, 67.62; H, 8.20; N, 2.92%;

[a]p® -71.92° (¢ = 3.26 in methanol)



M croanal ysis (m xture of diastereoisoners cis (nmgajor)

and trans): Found: C 67.74; H 8.30; N, 2.90%
WE2089456RNO4. requires C, 67.62; H, 8.20; N, PCOBAN03/005729

[a] D25 -71.92 (c = 3.26 in nethanol) WO 2004/ 054560

PCT/ 1 B2003/ 005729 -35

(2S,4S)-4-(2,3-Di fl uoro-benzyl)-pyrrolidine-2-carboxyl

ic acid nono- hydrochloride sgft (XXX) F OH c¢J NH XXX

The title conpound was nmade by the nethod of exanple

2, starting from 4-(3-Fl uoro-

benz Y, ( tert tyl }

est e?ﬂ £ 4 zg%bﬁ)mp]%e%ng‘t) E’& '%Q/“& oﬁexy‘%vﬁ%st er atg#zg'nd mono

pur i th!’chgorlds szalt;(&(éﬂ)l i sation with acetone/ether to

give the title conpound as a m xtgre of

di ast ereoi sonmers (2S, 4S: 2S, 4R (12: N)-Odet erm ned by

"HNVR (500 ng, 60 % as a=\ bl i d. 1H-NI\/R(4OO

MHz, CD30D) (m xture of di prs cis :trans

(12:1)): 6= 0.80-1.90 (m . 2220(m

0.08H), 2.28-2.36 (m 0.08H), 49258(q 0. 92H),

2.66-2.81 (m 1H), 283295()0(X2H) 3.02-3.13 (t,

T8 e ooyt wai head g od Wt BERhamPs S, it I ygp-Fioro-

benzyl])-pydRingvil @rdicarBbysic S ad"rd)uﬂdeﬁrbu@l desterH, 252-(1!&'prdnyl -5-methyl-

)gzlcgwkogg/l) %&Eﬁunﬂeﬂy rystaelFQ’ sa?bn with aCetohe/et%er §d give the ftitle

c@raSouts) asRy mixtliiedif m!msieréméemensc(ashﬁm&ﬂfﬂ (&) determined by 'H-NMR
(S%P%ﬂgpﬁgeoﬁg/t bulth?;(%[ss'ﬁ ne- 102_| dlocgr boO;yI |OcOaI|oda mxtare
Hi-NMI%I(LtO(bMHyJ CI@(DB} (roiiEe of diastereoisomers cis :frans (12:1)): 6= 0.80-1.90
(m, 0.92H), 2.12-2.20 (m, 0.08H), 2.28-2.36 (m, 0.08H), 2.49-2.58 (q, 0.92H), 2.66-2.81
(m, 1H), 2.83-2.95 (m, 2H), 3.02-3.13 (t, 1H), 3.46 (dd, 1H), 4.40 (dd, 0.92H), 4.48-4.54
(m, 0.08H), 7.03-7.20 (m, 3H).

LRMS (Electrospray): m/z [M + H]* 242.

Microanalysis: Found C, 51.42; H, 5.08; N, 5.01%. C,HsNO,F,.HCI requires C, 51.90; H,
5.08; N, 5.04%.

EXAMPLE 4:

(28,4S)-Pyrrolidine-1,2,4-tricarboxylic acid 1,2-di-tert-butyl ester
OH

To a mixture of 4-phenyl-pyrrolidine-1,2-dicarboxylic acid di-tert-butyl ester (CAS
Reg. No. 344 286-69-7; J. Org. Chem., 2001, 3593-3596) (0.78g, 2.24mmol) and sodium
periodate (5.77g, 27mmol) stirring at 0°C under a nitrogen atmosphere in ethyl acetate
(5.5ml), acetonitrile (5.5ml) and water (8.5ml) was added ruthenium trichloride (10mg,
0.05mmol) and stirred to room temperature over 18 hours. Diethyl ether (20ml) was added
and stirred for a further 1hr. 1M hydrochloric acid (5ml) was added and the mixture
extracted with ethyl acetate (3 x 30ml). Organic extracts were combined, dried (MgSOy,),



Reg. No. 344 286-69-7; J. Og. Chem, 2001, 3593-3596)
(0.78g, 2.24mmvol) and sodium periodate (5.77g,
wWQZomwobdsewt i rring at OC under a nitrogen at noSPEETBR003005729

ethyl acetate (5.5ml), acetonitrile (5.5ml) and water
(8.5nl) was added rutheniumtrichloride (10ng,

0. 05mmmol ) and stirred to roomtenperature over 18

hours. Diethyl ether (20m ) ~@s added and stirred for

a further 1 hr. 1 Mhydrochloric acid (5m) was added
and the mxture extracted with ethyl acetate (3 x

filReHL ) andO YRaRbGtRX L Urie SraMBEsd Covelsured, THE 'r@gid(né/gﬁ%) purified by
WO 2004/pg]54560 PCT/ | B2003/ 005729 -36 filtered and

ChRIOREABY oislieR Sk alibing Wih SO Lethykacejale hapiangigigcial acetic acid
tolfiid thé @il bdmp@tﬁl’(ooé@é ealbaimdy garh &oh h’@a?%} el uting

th h
W OBOPRi-CEY & Ak Golet BDS a5l o o 55 o8 (m, 1)
3.00-3. 12808, 1, 9\GR-§ 40 QM2 4HDD6°13380-3. 88Tl - m&a)&g&am@m] 4.09-4.20 (m,

o%ﬁ&gﬁé%ﬁﬁn 83Hﬂm@"@53132832(r2n 5613 E1Ln|) & 3.80-3.88

LRIAS (Blebirhsprayot ey sils 4.09-4.20 (m  0.7H) & 4.20-4.26
(m 0.3H) [rotamers] LRVS (el ectrospray): [M1] 314
(2S, 4S) - 4- (3-f1 uoro- phenoxymet hyl ) - pyrrol i di ne-2-carbo

xyl i @2S48)di-(3HHigro-gheHdxymethy-byrdbitdihe-2-carboxylic acid (XXI)
4- (3-fl uor o- phenoxynet hyl ) - pyrrollqe 1, 2-di carboxylic

acid di-tert-butyl ester (475ng, B ) was

di ssolved in a solution df—¢ dr oug hydrogen chl ori de
in dioxane (4M 15m ) and ¢ e np0C under  a
nitrogen atnosphere for 1 hour\ Th ol vent was
renoved under reduced pressure© the resulting

sem -solid triturated with ethy|] acetate to give a
white solid which was recrystal*%%ed from et hyl

ac etmaflmaomhewtyn@tmm}rrduﬂeg121@icarbbfa,/nbl t badcoan@mumtyl ester
a mxture of r.eone S, 4R)

(4%§p‘ige1gmm%) de B(parm aéoﬁgﬁp ? roug roggn nde in dioxane
(40 OBtz andCBIBfdd) at 8D°C uhdeH a RitiyehmatmBsshdre fof. BRowt. File solvent was
re%]rgg/g_g 31?'@%( r@ﬁvg%_éreggjréghg _tlg%laegmﬁné sg%-g’o@otgéjrp@eé gvbit;n ethyl acetate
to( Qv B)whiid. fid whidhdwésrectydtallisdGford el eatatbilopropyl alcohol to give
thgm%%_ éq%?;?lou%\@ﬁf)é)_E;rg%f'utféﬁoé%iq?ste?gor&éps (95%%5,4(332%5,41% gs(s) a white solid
hydrochloride salt (90mg, 35%)
'H-NMR (400MHz, CD;OD): & = 2.04-2.09 (m, 0.8H); 2.33-2.47 (m, 0.4H); 2.65-2.75 (m,
0.8H); 2.88-3.00 (m, 1H); 3.33-3.40 (m, 1H); 3.52-3.60 (m, 0.8H); 3.60-3.68 (0.2H); 3.96-
4.04 (m, 1H); 4.04-4.12 (m, 1H); 4.42-4.51 (m, 0.8H); 4.40-4.56 (m, 0.2H); 6.65-6.80 (m,
3H), 7.21-7.30 (m, 1H)
LRMS (electrospray): [M+1] 240; [M+23] 262; [M-1] 238.

EXAMPLE 5:

(3S,5R)-3-Amino-5-methyl-octanoic acid hydrochloride(R)-2,6-Dimethyl-non-2-ene.

To (S)-citronellyl bromide (50 g, 0.228 mol) in THF (800 mL.) at 0°C was added LiCl (4.3 g)
followed by CuCls (6.8 g). After 30 minutes methylmagnesium chioride (152 mL of a 3 M
solution in THF, Aldrich) was added and the solution warmed to room temperature. After

10 hours the solution was cooled to 0°C and a saturated aqueous solution of ammonium



LRVS (el ectrospray): [M+l] 240; [M23] 262; [M 1] 238.
EXAMPLE 5: (3S, 5R)-3- Am no-5-net hyl - octanoi c acid
whyanostsbor i de( R) - 2, 6- Di et hyl - non- 2- ene.  To PCT/IB2003/005729

(S)-citronellyl bromde (50 g, 0.228 nol) in THE (800

m.) at OC was added LiCl (4.3 g) followed by Cud 2

(6.8 g). After 30 m nutes nethyl magnesi um chl ori de

(152 mL of a 3 M solution i-B87FHF, Al drich) was added
and the solution warnmed to roomtenperature. After 10
hours the solution was cooled to OC and a saturated

crasritRsiBetn) AddcRNTRE r@ﬁﬁ@rﬂltwmé(?@r@@@r’é/ Rb4RA8Y and the aqueous phase
B2003/ 005729 -37 chlori careful | y added.

ofELis JHih tlen ayR8 sCARYIRSE cYRAF e N33R M?éeaau%u@‘ﬁgsoﬂ and
&ﬁ@ﬁﬁate&’%r &%eg%?\"}( ﬁggﬁé@ﬁ-no Bl&ecog?b:gg%s‘g’ g%b& wnthout further

ases were concent
P'{Wﬁ)’ia@rﬁ UINMRI‘@O@ Mz Z08Ag .0 82.(60, dH)0B9% (st@U) vil- @Ehwt?’H) 1.6 (s,
it ug bt C 16,NVR (400 Mt: CDCl3) 6 5.1
3'?}” 3 ) {Béh‘ 2 195 gHLs (s, 3H), 1.6 (s, 3H),
13(m4|—|) 12(m2|—|) 0.8 (5, 6H).

(F{) gt%g%1@$€£ﬁgg'g :ﬁled 2-Cl)-og 0.13 nol) in acetone

ftdimetyl-rand2-dne (800ud. |1a|mol)uﬂ aceioge (433 L) wasadded a solution

f?ljdegr d&%ﬁr@gméliﬁ} m?%ﬁg'r%gfg m)i/ﬁl@@- 14%‘63.:2 c?gr 50 ,H‘}MLﬁéS After 6 hours

a firther ianddaBor Ct@7 (249, 0126 n(ol)Qﬁ H“QSO4 vzmma)ﬁldgc (100\h11_¢lvvas added.
12 hours the solution was luted wth brine and t
Afé,en 17 hewrs die salutien wastdﬂu@dnwth bflﬂmén@@?ﬁ)ﬁﬂé@%@&éﬁﬁ@ with ether.

a e d c e I
e5mbifel ﬂ%/dn‘fégra §94Me dﬁé’cf‘ @\Wéé %) tnd™ &fn'&entrated Flash

romat ogr ap ent o exane/ Et OA
clgamtdg@pw (@ﬁdiedtﬂhemt i mea@me:lEtCBﬂa:) aavei(R)-4- hiétliyl-glpptanmc acid

ag greoil. 12.1 g1 ook, R5 2kl Ferbe SRR 145 TRl Mddoe 1007
5S) - 4- Met hyl - 3- ((R) - 4- et hyl - hept anoyl ) - 5- phenyl - oxazo
- 4= . n0| aci

(45t 8554 RtV R-rbedby [ Bstanoy 8- SRaVF o tsTicletd ohe,

T KE)-4 50&thyithe paino@Goiva 61 Sag] detB 2 momhbymanmrynlmr(nm g.jé) 494 mol) in
T&Igg(qujag.a%tZ 8‘{5) lwéé a@%%pe {rimletrby?aucretylféh%ride((zo é 8_’17%01[)? Aﬁgll” ] hour LiCl
(7(.45,0537 'nﬁdr? wés ﬁ@dd%fbmfwdﬂmnMR %)qxagaiuétﬁylmmm)nysz-ok&bndinone) 3

m Xture was war ne O room

g e T i Was graBa<iorREM ePefE gpgkatter 16 hours the
fitratowas rd(ileO\fdd by Altriatish angl tﬁdig%lﬁﬁdr:\lJ&cbr@@an@ entienategdced pressure.
e o o et ROl TR R AR (-t
hbﬂﬂh@"PSJphel@l-@h@ZuﬁHmﬁQﬁaﬁ@bs @hoil2 3088y, #9%aaly) £ +53L(S1 in CHCIg).

Mg 79% [a]D = +5.5 (¢ 1 in CHCI3). M5, niz (relative
Squﬁéretqhye ingensityneed [Meiao400%].

(3S,5R)-5-Methyl-3-((4R,5S)-4-methyl-2-oxo-5-phenyl-oxazolidine-3-carbonyl)-
octanoic acid tert-butyl ester.

To (4R,58)-4-methyl-3-((R)-4-methyl-heptanoyl)-5-phenyl-oxazolidin-2-one (121 g,
0.04 mol) in THF (200 ml) at -50°C was added sodium bis(trimethylsilyl)amide (48 mL of a
1 M solution in THF). After 30 min t-butylbromoaceate (15.6 g, 0.08 mol) was added. The
solution was stirred for 4 hours at -50°C and then warmed to room temperature. After
16 hours a saturated aqueous solution of ammonium chloride was added and the two
layers separated. The aqueous phase was extracted with ether and the combined organic
phases dried (MgSOg4) and concentrated. Flash chromatography (9:1 hexane/EtOAc)



(3S, 5R)-5-Methyl-3-((4R
5S) - 4- net hyl - 2- oxo- 5- phenyl - oxazoi idi ne-3-carbonyl) -
W@ex0andiseo aci d tert-butyl ester. To PCT/IB2003/005729
(4R, 5S) - 4- et hyl - 3- ((R) - 4- net hyl - hept anoyl ) - 5- phenyl - o
xazolidin-2-one (12.1 g, 0.04 nol) in THE (200 m ) at
-50C was added sodium bis(trinmethylsilyl)amde (48 nL
of a 1 Msolution in THF). Af&er 30 mn
t-butyl bronpaceate (15.6 g, 0.08 nol) was added. The
solution was stirred for 4 hours at -50C and then
g\ med (38 SROSTHBHURESL(AIRISS)-4-MNetBA-2-0kB- Eh;?r‘ﬁrﬁ/l @xazolldlne 3-carbonyl)-
sat urat ed aqueous "sol ution of armoniumchlorid
oclduied aeiddert-batyt ester 4y ehite selma‘rzxg,em% mam aqmemg: phaG}éClg,) 13¢

s extracted with ether_and ‘9
N0 Nl S7P AT 7 L A Faridd 60 20T 12586, 80.85, 75,88,

5l RS0 SR e 8 37555800 56 28000 Y6 AR 133670028

(3S,5R)-5-net hyl - 3- ((4R, 5S) - 4- net hyl - 2- oxo- 5- phenyl -

e e

THCI 3) . (383FR)- ENMEtf(ylGQ(MS) £DEIB}-2idx0BrAphetiyl-oxezblididg-3-carbonyl)-

é@@@%gcugg%?%&?% 13%3_,9 é:é?z%;ﬁo%@%gg%%ﬁmg%n%ﬁ? 344 mL) at 0°C

w89aé<§ad a4 reﬁﬁxeééelaﬁbn of LIOH_(51.2 mL of 2 0.8 M solutlon) and HoO5 (14.6 mL
(S)-2-((R)-2-Met hyl -pentyl)-succinic acid 4-tert % ?

ofess 86%. soligtion). After 4 hours a further 12.8 mL LiOH (0.8 M solut|on) and 3.65 mL of

H%é 5%% éoltg%tng%s acfd%é %tg%s?/ aonﬁ% )%q%lﬁft q%gzltéo%m sulfite
(1@(139 §nc9wagarqg5 i was! éhdéa@ol(oz\%dnw hé;@meg‘_r:ﬁo (Tﬂ_‘}"anﬂiéthéﬁ(mo mL).

d prem xed sol ution of Lij
The tyvcgla)(ﬂz@dng@ isgpgra’@qldangéb@ aguepus IaMer exfracie yyq‘,{g ether The combined

o@@hn@ﬁdh@@és wéfé %nc@nfﬂéﬂéﬂ $o an foH rtl‘iét@ﬁas@s&l\fgd ikinebtan@- (BodnL). The

so| utlo 0% sol uti on

30N SOl 18P TR off.Ead tae Aivaln ded (NG Se) I soncepitntgghto aford
(%Lﬂ {gl’-‘ii(g r%étﬁ(?%)n%l_)%gm t d(‘p%fg%})th elagtﬂgd?g‘% WA’@P was used

Inmﬁatelymﬂwuéwrtaemurtﬂeamuwﬁum/t éybtuveemtemdy)e%mnﬂﬂ-l 100%]
ether. The conmbi ned organic phases were concentrated
to an oil that was dissolved in heptane (300 nlL). The
(38: SR)-8BenzyokychrhanylhimineSavethyf-octadoicagid; lert-butyl ester.

ALK ont SRS (@I ABRGER ) Sltchft BLioChddertouyl ester (6.0 g, 23.22
mmaf)eand irfsthymiset @64 BilLg 26 98%mal)i ioHolwese BRI ML) was freated with
dlk) th%\%;gillc%(rxl}’\%% é‘é’;{é Of ME}S?§F§A%F)' %rbc%%i?r@{] ggl}@om I"Eér%perature for 0.5
h@R; sAsemr;eose,acmrbmw'gtwanwamﬂfsnhma@d aboafamdore 3gind, cooled briefly,

S u
b%rgyf %Qﬁ%)wa% écﬁ{eﬁ ('9 ZSrg\%t é%) ? r}glﬁél Iarr?d (;che solaltlan Peatted or, ar?other 3 h.
Attertthe reagtion qixta®:. \Q@s allmsh)to aoal, it niae dhyted mithettys ether faQ,O mL) and
r .

4TIk 0 IS AA0D g3y 8t oo, an v
argt | dn@ij ﬂﬂag&ﬁbbn t Erpecercgntatedr digdnic component was purified by
chromatography (MPLC) eluting with 8:1 hexanes: ethyl acetate to provide (3S, 5R)-3-
benzyoxycarbonylamino-5-methyl-octanoic acid, tert-butyl ester (6.4 g, 75.8%). MS: M+1:
364.2, 308.2.



hours. After the reaction m xture was then heated at
reflux for 3h and cooled briefly, benzyl alcohol was
w@oaeds4560 2 nl, 69.7 mmol) and the sol uti on hepdBBHE005729

another 3 h. After the reaction m xture was all owed

to cool, it was diluted with ethyl ether (200 nmL) and

t he conbi ned organic | ayer was washed successively

with saturated NaHCO3 and bri3fe- and dried (Na2SO4).

The concentrated organi c conponent was purified by
chromat ography (MPLC) eluting with 8:1 hexanes: ethyl

(38; QimBeAmdeBQNétﬂﬂ 6&Sno§@clci§-tert-butyl ester.

bgﬂtﬁq%ﬁf %f%—,saggg\gﬁogca tgmé!a@%%t o 5 tggtlag%lg agd tert-butyl ester
(B0My, 5. SWWPWWWWEW% RRORY WP (0.2%) (aaS Hz at 50 psi for 2

hg\ur)goflﬂﬁ ﬁﬂﬁ:tlgqa nt:n)gérré was tchte%r}ﬁ)tgfedaé:Addcon%grntréteg thy an osl in vacuo fo give

(@)5@ 3aanmcacmafybaamh@maaia FerfBitfydstarch ajlanttatdd field. MS: M+1:
%@ ;) ester (2.14g, 5.88 mmol) in THE(50n1 )

¢ 1% ted wth Pd/C (0.2 g) and H2 at 50 psi for 2
hours. The reaction m xture was then filtered and

SRR s HePiypeispok AR Pian iR buty ot er
A slugpantas, EBR)\é@nlMd)-GLrﬂethMEé)ctdeﬂc acid, 3 rtdbutyl edtel.(2 (5@@ 11.3 mmol) in
ORI O L i e R e Bl B ofbr cotte, The

fitratd whsityhcedfhed it 2adR9to I5LmB dandothe résultigNeriials(W€kd collected and

was heat refl px ho cop
Ped (BT S0 e P Som b E &R P Py kAl S RV P By P 1425
149 7¥@QH gt ao%évaaé&ohba:rwwbhqzma@ ropidind s froRT the filtrate. Anal.
col |l ected and ried to provid

05‘"?) for Qe D05 HRl: Gy P 188 AP b NiGRB 1)1 M BPvnk Cijd-69, H: 9.72,

NLé3eocl: 18537C (1. Zg, 50.56% . A second crop (0.919)
was obtained fromthe filtrate. Anal. Calc'd for

CgH, 9NO2-HCl: C 51.55, H 9.61, N 6.68, O: 16.91.

(3_918??7-3 ﬁnuﬁ-ﬁﬁﬂeth I-o&ta?lalc adil h§didzhiddide déid&alt. ( 3S,
m no- 5- net % -octanqi c aci d h droch{ﬁonde

553aI9t of 5‘283(2& gethykp @ﬂ)-ﬁ%quq: %fﬁ’j utyl. ester con’calnec?I in 30 mL

n%@h)ﬁ&e&blﬁt?lféth@rué Yéadﬂ&:l & ro6Anempaetlré With 3. 5L trlethylamme followed by
net h¥l tertbuty is reacted at roomtenperatur

Evth @ 19 ﬁlp@eﬂxpﬁqspepw FelfiPn A fieh FlloMiEa thyy reagtian & grotherm to 45°C and

sfﬂ*r@ﬁ@&%tﬂ@@sﬁ@%ﬁ(ﬂs el @ectiohf mduralid andvidl tdh&od) @@‘ﬁédrﬁ"ﬁemperature
to exothermto 45C and stirring for at |east 4 hou

ape stand yvtiledhe ﬁhﬁ%@ﬁ wenasated.| dhripwes lashis discardegand the Upper layer
|§ WAL WateATSIoWRNA didld £UeBas RiGs eﬁweﬁﬁﬁ@? plyeflis tHéecombined

| oner | ayer 1s discarded an t he upper

i's
BT UaoE 15 WateSH SO HCbva IS A1t -GG 0 EheHEsactimgmixiure i
cHRREratedY) vARiuh8RERBR 108 out 10 -14 mL and allowed to crystallize while

cooling to about 5°C. After collecting the product by filtration, the product is washed with
toluene and reslurried in toluene. The product is dried by heating under vacuum resulting
in 2.9 g (67%) of white crystalline product. The product may be recrystallized from
aqueous HCI. mp 137°C.

EXAMPLE 6:
Methanesulfonic acid (S)-3,7-dimethyl-oct-6-enyl ester.
To S-(-)-citronellol (42.8 g, 0.274 mol) and triethylamine (91 mk, 0.657 mol) in CH2Clo

(800 mL) at 0°C was added methanesulphony! chloride (26 mL, 0.329 mol) in CH2Clo



with 10 nL of 6 N aqueous HCI, and stirred at 45-65C.
The reaction mxture is concentrated by vacuum
waele@uios4sed i on to about 10 -14 nlL and al | owed tBCT/IB2003/005729
crystallize while <cooling to about 5C. After
collecting the product by filtration, the product is
washed with toluene and reslurried in toluene. The
product is dried by heating 1Mder vacuumresulting in
2.9 g (67% of white crystalline product. The product
may be recrystallized from aqueous HClI. np 137C
(ZoBAMMBL Bite: 2VRuURABE BT ftledisBludsh ras washed with 1N HCI then brine. The
r§ 3,7-di net hyl - oct-6-enyl ester.
lc)phélﬁ? Wvgﬁéjrqeg|(l\/p§§)4g a@d cgngefﬁrapﬁq t)o %ﬁqu the titled compound an oil

(égtr's g.éll“‘ m&%@ﬁ\é’égmﬁg}%@%ﬁﬁ% ony?‘rn’l‘%lt ori e’ %@%%'JQ m‘?ensnty). 139

[100%29143d1§0%h CH2Cl 2 WD 2004/ 054560 PCT/ |1 B2003/ 005729
-40 (200 nmL). After 2 hours at OC the solution was
washed with 1 N HCl then brine. The organic phase was

(@rz,ﬁ@ll(nngmpt-aMIeconcentrat ed to afford the titled

TERRRANL RN Obbid (653; ﬁ%gfeth%fﬁt-é’-‘éﬂ o Bt 360528, 2?{3%2:% h THF (1L)

puri |cat (rel"attve'in
atl 8w W[asa(d@i@ed hﬂMlB'n[allﬁrﬁﬂzﬂum tiR)ride, 3-8y n@tBY mab)c tAfter Erours, a further

o % T HERFTALARLE TG Forsaded TRt 3638 sy to rom

telrmnemtum Alftanﬂ&humrshacﬁnr'tttée 3(&g 8f kfhiuth dlddinuoh hydridetveas ddded. After

a\%grgﬁegga 'laélg inté?r %ctlog%yﬁs %e'rng} %eglnb%% }lﬂ/g"%%l .tﬂX‘% Idda%d the solution

di!Lémmlrﬂae“wm bude. dihe I8suitant tsyo phabes Ma@rsefba&atgd ahd the organic phase

BRI T -
usad witfoudfirthePPiHficBors ‘RJISJ%/Q Mreldbivé iﬂt&%ltf/)u HBO aVI+Mi 100%).

brine. The resultant two phases were separated and the
organi ¢ phase was dried (MJSO) and concentrated to

(mf.i.Memwh@xhhbilc%.@onpound as an 0|I whi ch was used

W|thout further purification. (relative
AiRrecsiduTe ginilaritedhe RinthesipefolfR)-4- ﬁjﬂylzhemrmﬂ G Wascitiized giving the
aéigiad an/bIIRQ Gt‘ge @e%t? msmﬂ/za(rrelém/etlht@n§ MSHOf00%].

h
(@@ %\ﬁ W'zﬁ ((Rs)t a-ﬂgf'gﬁ'l g&)@no\gal)%-ghé@h(zq?@ggﬁq\l%n Jone.
Al p\b@éétﬁjré )@imllérzﬁ {hM ntﬂ&@s@f tdﬁR 58?]4 methyl 3 ((R) -4- methyl -heptanoyl)-5-
me exan enyl - ox
bl PrRIGN e WS s aes horfiae cpbeuns 2 AR ISP o, 96%).
MY, /4 Relf)e mtérﬁttﬂybg@tmﬁ%)*ro@r met hyl - hept anoyl ) - 5-

phenyl oxazol idin-2-one was utilized giving the titled
conmpound as an oil (35 7 0, 95%.

(38,5R)-5-Methyl-3-[1-((4R,5S)-4-methyl-2-ox0-5-phenyl-oxazolidin-3-yl)-methanoyl]-
heptanoic acid tert-butyl ester.

A procedure similar to the preparation of (3S,5R)-5-methyl-3-((4R,5S)-4-methyl-2-oxo0-5-
phenyl-oxazolidine-3-carbonyl)-octanoic acid tert-butyl ester was followed giving the titled
compound as an oil (7.48 g; 31%). MS, m/z (relative intensity): 178 [100%], 169 [100%];
[alp =+ 21.6 (c 1 in CHCI3).

(S)-2~((R)-2-Methyl-butyl)-succinic acid 4-tert-butyl ester.
(38,5R)-5-Methyl-3-[1-((4R,58)-4-methyl-2-oxo0-5-phenyl-oxazolidin-3-yl)-methanoyl]-
heptanoic acid tert-butyl ester (7.26 g, 0.018 mol) in HoO (53 mL) and THF (176 mL) at

0°C was added a premixed solution of LIOH (37 mL of a 0.8 M solution) and H20»



M5, mz (relative intensity): 290 [ MtH, 100.
(3S,5R)-5-Met hyl -3-[1-( (4R, 5S) - 4- net hyl - 2- oxo- 5- phenyl
wo eovadddseai n- 3-yl ) - met hanoyl ] - hept anoi ¢ aci d PCT/IB2003/005729
tert-butyl ester. A procedure simlar to the
preparation of
(3S,5R) -5-net hyl -3-( (4R, 5S) - 4- net hyl - 2- oxo- 5-
phenyl - oxazol i di ne- 3- car bonyl4l--oct anoi ¢ aci d
tert-butyl ester was followed giving the titled
compound as an oil (7.48 g; 31 %9. M5, mz (relative

(10m7enis of aBO%H&t[oa:psﬂﬂ thekﬁﬂ:tbﬂx@%ed t¢ Ao fermpetatufe. @trter 2 hours
so&iu{r%rbfcﬂgl )q gkss)pgz (gtﬁ?ﬁe (1%5 thd %e)r/ (%0 mLIl_ (\:I\Ilagl e(l:ddaed and the two
lay@&S e sbpdviictydnd3hé dqdats. 158y eéktrwédﬂywth 2¢Ot ke phrawiyiéd organic

PERES SEi Gp et e 19 Sa 80 ik et SRS 1 FiedlBts (299 k) The resultant

sciid dvaBHitte(dd7 6ff hy tied filtrafe avas M)aadwamcéﬁwbtéalwbﬁ@ﬂ the titled
of LiOH (37 nL of a 0.8 Msolution) and H202 WD
caropnd 580 ob¢F Al Aom awarp sveb withaut furtitergourificatisn. M1 owez (relative

Lighi &4 1809t he sol ution warnmed to room tenperature.
m%?”;&) hours sodiumbisulfite (7 g), sodiumsulfite

(13 g), and water (60 nL) was added and the two
(3|sa!§R5-§ E\ﬁ{z? )_irgﬁdhﬁ‘ rngW%ﬂ@chWH@ﬁHﬁo#c%ﬁ BB &ter.

wth et i ned organic hases were
T'&'é ﬁ@@\ﬁ’?k’%ﬁ é’és tpée%ﬁefbﬂfﬁ d?ﬁﬁlbewo\tﬁ §T@d|n@e\uth fS)f?eﬁRérﬂénethyl butyt)

sUceft Hels, 4Ahst &Rﬁ%&t@ﬁ&o iR | dshaR)idbd E/&glcgfbfon Fhlno-S-methyl-

the filtrate dried (MySO4) and concentra toa
heritenai¢ cigd fertbuiloesier as aancib(13.3%. vield) tlﬂdﬂMﬁa@OQsMuz CDCls) &

{tgﬁgt&;ﬂf éé‘ﬁ %Lﬁgéé'ﬁ@tJ 0.60\Ez), T %4 BE/AL 4ME 1.41 (s, oH), 1.43-
15R)(m328br22%206@c2&£),b43&@mm|'ﬂ1)05@7 rte 2hiyd =1ikPh Habiaod 638d7-34 (m, 5H).
tert-butyl ester. This conmpound was prepared as
descri bed above starting with

(3SpRE-ANIRP=2methwinileptanoj¢ acidstectbuiytester d,

%) SIS o8 Blogelhd ¥ o, poove et o ity 05, SRS
b@@pxmmny@wm&a@t f@ptanpmsaqmtyﬂéuum esneH inpimeq 4038, 5R)-3-
b&ﬂ% é@&;@llaﬁm} %@yl o%{anﬂﬁ) ac?d iérﬁgatyl s@e?'(lqﬁ Bék}e dhe titied
campeundm 'HNVR 2402 MHz CGD4Gl;) 840@3 (@mrlappmp t andd, 6H), ©6B-1.16(m,
28012, S3008) 228l B0 88 400 B 1 g 1552
2PR(dsd, dbnpsdintd aves1p82play, @dd@sZQﬂlﬁﬁcﬂHbJed above st artl ng

with (3S, 5R)-3-

benzyoxycar bonyl am no- 5- net hyl - hept anoi ¢ aci d,
(3%15R) Amipo-Eatethylheptarwic a¢id(lydrodipride
a a C
Abs?quygﬁef‘)% ‘SR Pﬁkn%n% ﬂ%’c@1 ;%tgx#c%?ﬂ fb?i't?u oéusgedr (1.44 T\Ri&g mmol) in
341901 Weg ; he@[@l 3) reﬂwo f<843 (hoursy, fikigrpd riept tovamd:ehite @hil ,concentrated to
dljynggs'.l'Terrgﬂion of the resulting solid in ethyl ether provided (3S, 5R)-3-amino-5-

methyl-heptanoic acid hydrochloride, (0.95g, 85%) mp 126.3-128.3°C.
EXAMPLE 7:
(38, 5R)-3-Amino-5-methyl-nonanoic acid

(R)-4-Methyl-octanoic acid. Lithium chloride (0.39 g, 9.12 mmol) and copper (1) chloride
(0.61 g, 4.56 mmol) were combined in 45 ml THF at ambient temperature and stirred




2H), 1.27-1.30(m 2H), 1.42(s, 9H), 1.62 (br s, 2H),

2.15 (dd, 1 H, J= 8.54 and 15.62 Hz), 2.29(dd, 1 H J
we20b4/0545emd 15. 37 Hz), and 3.20(br s, 2H). (3SPCT/1B2003/005729

5R) - Ani no- 5- net hyl - hept anoi ¢ aci d hydrochl ori de A

slurry of (3S, 5R)-am no-5-nethyl -heptanoi c acid,

tent-butyl ester (1.44g, 6.69 mmol) in 3N HCl was

heated at reflux for 3 hours,4¥4iltered hot over

Celite, and concentrated to dryness. Trituration of

the resulting solid in ethyl ether provided (3S,

1§%ml?te§nfg§§ cgolegﬁég)yé #S@'ﬁ%{‘ Eﬂ%ﬂ%ﬁ%@&ﬁbg% M solution in

TL’Jﬁ) 4@nmn4ﬁon8}ohma$wwedn(§imltmr@&ylcbromlde (5.0 g, 22.8 mmol) was added

dlg)B)ins% A\[Eiltt;w lSO@Iﬁ&‘?@IQé glldﬁ:el) r\]&drﬁm dém %ngérggffeﬂ?te&%ggaqur% 'with stirring

oyarpight. ibe geadiion |W%cqllencm?51 byl cantipusaddiiian efrsat. NH4Cl (aq), and stirred

wRE TR RO B Fobamat! (aaf s Shiiiies. oo BhasssoMEte SEPRsRied and the

t L3 | .
o%{gl@“;ﬂ@é&e a@S&hné%(#%bg 951% S;F ﬁ% fchdc?ng:el %? dPRethfl-dec-2-ene
whs arsed evitoud pgnflcéﬂorB f'mSDda )sobmﬁsn ofl (RY2,6cimpthlysdecarand 1{2.8 g, 22.8

S Sl esfrn A BFG s acsy aprs Heacerhle-t BbHasiPaag). 40 ml.
12%?&?1@@%%3@%3%%%8}12%%(1 gfl({w&uﬁ%ﬁﬁtsl V\N(_Vl agétﬁérﬁthtﬁﬁ'@grature with

stirieg pheright.WHeemid e waseaariitioned Ibetwaﬂng%t.Ocar}ﬂwldse thei phses were
%;’P\%Jfatfdﬁa@éq ﬂg:&gg%g&%g%ee g/ﬁgggcﬁggﬁ E)glga Jried,(MpSO4). and concentrated.
:é?jré&&%@&éﬁ@mnﬂfb g}é %’r‘él’}]rgﬁ?a?géaphy (52 gexanes OAc) tgoafford 214 g

o)a@fetheﬁlﬁegpommmasaa@e@uﬂ@we@l LRMemtz (58: (M/r) dones’ feagent
oI th|O
wWE $R¥br@flhs a%l\ﬁ‘sﬁuﬁ@ 4 an‘hlng% 7tgh(§r oY hhC H%I@?a and diluting to

all'owed to warm s nt tenpetature

1680 mlr wittgHe®@er ni ght . The m xture was partitioned

bet ween Et 20 and H20, the phases were separated, and
t he organi c phase washed with brine, dried (MS04),

(m css;mmamwatmux mmﬁyur&iéﬁdém menwaiazsﬁdmz Bhash

chr ormat ogr aphy hexanes to afford Og
T95(§%4 et h@ctanqiq add d@ﬁﬁ@uﬁa 5amrm>l)clo|2ﬁmLe@l5526|2| at 0°C Was added

éE ORp 9%@@8? b&rf”%{)" Jone {q‘gf %m SZ@GQY\B%H{RQD A \iorous gas

el Gih. mdsdlintiontWJwa@nedl@iﬁbdﬂy t@viabdbidri2 GempdBture, stirred 30 minutes,
A Yo el AT s £ b 1
- mL3THFrat73°a Wad addbd GG iRnRn O WRsoladel @exanes, 9. 3 mL, 14.9 mmol)
dropwise. The mixture was stirred for 10 minutes at which time the acid chloride in 10 mL
THF was added dropwise. The reaction was stirred 30 minutes at -78°C, then warmed
directly to ambient temperature and quenched with sat. NH4Cl. The mixture was
partitioned between EtoO and sat. NH4Cl (aq), the phases were separated, and the
organic phase dried (MgS0Oy4), and concentrated to furnish 3.2 g of the titled compound as

a colourless oil. LRMS: m/z 318.2 (M+).



3 drops DWVF, followed by oxalyl chloride (1.42 ni,
16.2 mol) resulting in vigorous gas evolution. The
W@ o0ouns430 was warmed directly to anbi ent tenpeP@El/1B2003/005729
stirred 30 m nutes, and concentrated. Meanwhile, to a
solution of the oxazolidinone (2.64 g, 14.9 mol) in
40 nL THE at -78C was added n-butyllithium (1.6 M
soln in hexanes, 9.3 nL, 14.943wmvol) dropw se. The
m xture was stirred for 10 minutes at which tine the
acid chloride in 10 nL THE was added dropw se. The
(IBRY-5MEtWRHIS3-HU R/ A-rABth1-2L8:xRS5- Bﬁenﬁ%azﬁﬁ%ﬂ&%&@g?yl)-

directly to anbi ent tenpérature and quenc
nRpARYic aﬂﬂeteﬂ huty} @st@hs partiti oned between Et20 and

{ r t
TOB s o R BIEAS ErRRIPA A T FBC s s
It@HmS (‘QGQA cﬁolﬁ hre hqxanem E@rrplgu Ad.1aemol, @ot othlel gwdure stirred
1%@??%%;3/(5%/ B%O@%ig éetrn‘?e ( g@ﬁ ¥8). 3%45&%&@94-methyl-octanoyl) -5-phenyl-
oxergligim2-enavet hig 181 orract) i8S mlL Fethyas addsdodropyisentiie splution was
c i
S35 for 9 o AOR BT 5 6] 451G g
drappise atnSGW, mnd theemixture 7&S allawed tiriwdrm slolbiyt tpl 10P€ loivemd hours. The

n"ﬁ)gtur@ Wi g%ﬂﬁnbﬁbf@é}@@&? EE?t% gnglsa’%\h}\ﬁ-lﬁj]c:l r@@e}hﬁf@geg I&%re separated,

m Xture Irre

aﬁcﬁ)théol’@dwbhé’se(ﬂr@d' Wgﬁ@% lan@ donBENttate - THEER¥%|due was purified by

oxazol i di n- 2- one 1 mol) in 10 nL THE was
fl@ﬂiu@l@romamw@y 1$Het0s&n Lhaxemeaz\ﬁteAcé tt® lprcwtia‘ 26530(61%) of the titled

br onoacet at (1.8
C%ma%laméaﬁcw o5, DRGS0 8B G JDES e (© = 1.0,
: @ wed to warmslowy to 10Cover 3. hours. The
m xXt'ure was partitioned between Et 20 and sat. NH4C
(aq), the phases were separated, and the organic

AR SEn IR O IR 575 "

Mexan eelgﬁ'xbrﬂ‘&f) (33|J5I{))1@Med1§/1-2~(@${ lglsx M‘?@tm{nﬁz -3X0E5- phédyeaxazondme 3-
C@'g?ngla%]orr%sfﬁagég _;gr%rbg!ty?gst%; XZS t@g g, 6 | Q]eﬁd%%)ol) in 550 mL THF at 0°C was
al®d 2 prdddbted- (U%Mlutibﬁwluoﬁ WeSroRl@rae 1190 §; 588 ik} ¥hd hydrogen

ester. To a solution of

peroxids RI30s wikér RgIHeasis( salr, 56 mi) dat HY ML Hoe- Bhepneikiyre aves  stirred

V'?é og'gﬁi/' f3F 86 mﬁ%ﬁ%otﬁgl:'l Hvagl%g OI 7 ac'tqgt@%é%:gu%%gesglrrgg 90 minutes.

The eeaaloadwé\@(&)ueadhad ab10°0f byl aitiom i ModraL e1004 . NbHBO3 (aq), then
23.8 nmmol ) and hydrogen peroxide (30 wt % aqueous
extmagted B/ltb Eﬁz? iThe Ihages MRE saparaiedx aod dhevargasio phasé washed with

E'%%—Séﬁ% U gqr{élr Egltaéa%@aﬁdnu hes ti tqeg E:gmgcmder\}w}as used without

purification.

(38, 5R)-3-Benzyoxycarbonylamino-5-methylnonanoic acid, tert-butyl ester

This compound was prepared similarly as described above starting with (S)-2-((R)-2-
methylhexyl) succinic acid, 4-fert-butyl ester instead of (S)-2-((R)-2-methylpentyl) succinic
acid, 4-tert-butyl ester to provide the titled compound as an oil (71.6% vyield). "HNMR (400
MHz, CDCls) & 0.81(, 3H, J = 4.40 Hz), 0.85(d, 3H, J = 6.55 Hz), 1.06-1.20(m, 7H),
1.36(s, 9H), 1.38-1.50(m, 2H), 2.36(m, 2H), 3.99(m, 1H), 5.02(m+s, 3H), and 7.28-7.28(m,
5H).



The reacti on was quenched at OC by addition of 100 nL
10% NaHSO3 (aq), then extracted with Et20. The phases
wowene/osspar at ed, and the organi ¢ phase washed RET/IB2003/005729

brine, dried (MgSO™), and concentrated. The titled
conmpound was used without purification. (3S,

5R) - 3- Benzyoxycar bonyl am no- 5- net hyl nonanoi ¢ aci d,
tert-butyl ester This conpoung was prepared simlarly
as descri bed above starting with (S)-2-((R) -2-

met hyl hexyl) succinic acid, 4-tert-butyl ester instead

(39f 5‘&?% ‘é‘a{“@ estte twawrag{/i%dg i?ﬁﬂ%tpt%eg glod ound as

Tl@m @pmppund 6% eirepareQHraWR cte&or@edwabovemtar)tms with  (3S, 5R)-

béhzgé%ag%m qu 4 m”éléh;ﬂ@%nar%é{bééiﬁ tég'blir}%g?t@r SRteHd of (38, 5R)-3-

@m@(wﬁrmlanmqa@mthﬂﬂptanglc@qqmtgrt- by estend Yleld = 97%. 'HNMR
4623{\§H%38§§E§ si%méﬁgggﬁgﬁﬁ gg%ﬁgrﬁ’Wz' 4388@?/1%5?%% 1.36(m, 6H),

oi C &cli
1.86(¢st OHut1y47(bst, eiH)ThB@(chHpQUﬁ(ﬁdNati gr=eh54 edd 48.61 Hz), and 2.27(dd,

gejcwgeéjmaﬁgﬁﬁ%%artl ng with (3S, 5R)-

benzyoXxycar no- 5- net hyl - nonanoi ¢ aci d,
tert-butyl ester instead of (3S, 5R)-3-

PR AT el ARSI 00 . oo 3
ASniGtUQ(Jb(\Bér BRYPiamgjnatSemethyl;nobehgic acid2tett-pgyirester (HpOg, 6.16 mmol)

in 38%!&31 E@égqmg)%? dti’ea%e%)( at rgi}_l')x' éélr5§lz Lﬁ% ﬁlge éci% over Cellte and

conceniralegd tol 36inl.Jin= vark:ums Taladresaltle@ drpdtals (\8ge collected washed with

agdfiord] §N’o”8| %g&‘%tggg 16, ﬁor_m%t@%‘f'gcﬁrnﬁé( O P42.8348 7. Additional
crtr%e?twbnet xabtaﬁdelfrg(nl tl‘fe?lgl,lt;aﬁe 16 gmid}a 110693?105%) ( 18el. Calc’d for
CorENGETEE & 308" H: B et 2B T8 S0 L G aRas Phryg 11, N 613

MSM#1t &8 1crystal s were col |l ected, washed with

additional 3N HC, and dried to provide the title

compound, np 142.5-143.3C. Additional crops were
BiOLAGYEXAMPLEShe filtrate to provide 1.03g (70.4%.

Anal . Calc'd for C,oH2INO®2-HCI: C 53.68, H 9.91, N

6.26, d: 15.85. Found: C 53.89, H 10.11, N 6.13.

TS: blMchalléiﬁlvily oBanpthdeXABbIEor Tise ibitod mg4eotxbn as alpha-2-delta

@é:nt S ecagﬂ%ag{rq %Sraéflﬂ a%%lb?%éérﬁ% ggs:ra& dsghec;[ [ﬁe]gabapentm and the a-

2& lsabiur(bﬂ dgr&trw fromd poginesbain tissueg (Gid gasapzrmmm BndDissanayake
\/t.lﬁl.?(.,adfford J., Thurlow R., Woodruff G.N., J. Biol. Chem., 1996;271:5879-5776).

Example 1: Investigation into the effects of an alpha-2-delta ligand on the
micturition reflex of anaesthetised rats.

1.0 Material and methods:

Animals

Four caesarean derived (CD) rats weighing approximately 225 g were anaesthetised
using urethane and continuous cystometry performed.



2-S subunit derived from porcine brain tissues (Cee

N.S., Brown J.P., Dissanayake V.U K., Oford J.,
waberopise®R. , Whodruff G N, J. Biol. Chem, 1986I/1B2003/005729
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Following the surgical procedure the animals were allowed to stabilise for

c. 30min. After the stabilisation period, cystometry was performed and bladder function
(interval between micturition) in response to Gabapentin-HCI (0.3, 1, 3 and 10 mg/kg
administered intravenously) was monitored.

Statistical analysis
Differences between treatment groups were examined using ANOVA.
Compound

Gabapentin-HCI (Tocris, UK) was dissolved in saline.
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1.0 Materials and Methods:

Eight (8) male spontaneously hypertensive rats were prepared surgically with Data
Sciences International (DSI) telemetry transponders (TL11M2-C50-PXT).  Bladder
pressure was continuously monitored with the aid of a pressure catheter placed via the
dome of the bladder.

Bladder parameters (bladder pressure, voiding pressure and the number of voids) were
recorded in response to placebo or treatment with 60 mg/kg Gabapentin administered
subcutaneously (s/c).
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(v) a muscarinic antagonist; or (vi) a COX inhibitor;

or pharnaceutically acceptable salts or solvates
thereof, for the manufacture of a nedicanent for the
treatnment of LUTS associated with OAB and/or BPH 3
Use according to claim2 wherein the al pha-2-delta
ligand. is in conbination with a COX inhibitor and
the COX inhibitor is a COX2 inhibitor. 4. Use of a
conmbi nati on of an al pha-2-delta |ligand and a human 5-a
reduct ase
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salts or solvates thereof, for the manufacture of a
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BPH. 5. Use according to any of clains 2 to 4, wherein

the LUTS is other than urinary incontinence. 6. Use

according to any of clains 1 to 5, wherein the LUTS is

associated with BPH 7. Use-4&ccording to any of

clains 1 to 3, wherein the LUTS is associated with

OAB. 8. Use according to claim7, wherein the OAB is
cOAREX Y. 9. Use according to any of the preceding

clainms, wherein the LUTS is frequency. WO 2004/ 054560
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2H2Cyst 'of a Conbinkiidd of ddipha-2ltYligardWith é\|bb|21pound selected from
0] an at-adrenergic antagonist;

(i) a compound having NRI and/or SR! activity;

(iii) HMG Co-A Reductase inhibitor;

(iv)  a PDEV inhibitory compound;

(v) a muscarinic antagonist; or

(vi)  a COXinhibitor;
or pharmaceutically acceptable salts or solvates thereof, for the manufacture of a
medicament for the treatment of LUTS associated with OAB and/or BPH.

3. Use according to claim 2 wherein the alpha-2-delta ligand is in combination with a
COX inhibitor and the COX inhibitor is a COX2 inhibitor.

4. Use of a combination of an alpha-2-delta ligand and a human 5-a reductase
inhibitory compound, or pharmaceutically acceptable salts or solvates thereof, for the
manufacture of a medicament for the treatment of LUTS associated with BPH.

5. Use according to any of claims 2 to 4, wherein the LUTS is other than urinary
incontinence.

6. Use according to any of claims 1 to 5, wherein the LUTS is associated with BPH.
7. Use according to any of claims 1 to 3, wherein the LUTS is associated with OAB.

8. Use according to claim 7, wherein the OAB is OAB Dry.

9. Use according to any of the preceding claims, wherein the LUTS is frequency.
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to 10 wherein the al pha-2-delta ligand is sel ected
from gabapentin (1) HZN COON (I) or a

phar maceutically acceptable salt or solvate thereof.
12. Use according to any of €§f&inms 1 to 10 wherein the
al pha-2-delta ligand is pregabalin (I11) OOH N-12
(1) WO 2004/ 054560 PCT/1B2003/005729 -51 or a

phar maceuti cal | yogce®ipt abl e salt or sol vate thereof.

13. Use according to any of clainms 1 to 10 wherein the
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alkyl of 1-6 carbon atoms, cycloalkyl of from 3-6 carbon atoms, phenyl and benzyl, subject
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and R? are not simultaneously hydrogen,; or it is selected from
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or a pharmaceutically acceptable salt or solvate thereof

11. Use according to any of claims 1 to 10 wherein the alpha-2-delta ligand is selected
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or a pharmaceutically acceptable salt or solvate thereof.

from gabapentin (1)

12. Use according to any of claims 1 to 10 wherein the alpha-2-delta ligand is pregabalin
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acceptable salt or solvate thereof, to a patient in
need, of such treatnent. 15. A nethod according to
w@b@isns4d) wherein said ligand is as defined i PCHIB20@H005729
claims 10 to 13. 16. A pharmaceutical product
contai ni ng an al pha-2-delta |igand and a conpound
selected from (i) an al-adrenergic antagonist; (ii) a
conpound having NRI and/or SH1l-activity; (iii) a HVMG
Co- A reductase inhibitor; (iv) a PDEV inhibitor; (v) a
muscarini c antagonist; or (vi) a COX inhibitor; or
oA cERY wceg{é%%a@mr%o@aiettﬁe@bf.sol vates thereof,
as a conbi ned preparation for simultaneous, separate
or sequential use in the treatnent of LUTS associ ated
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acceptable salt or solvatgogherqef, as a conbined
preparation for simultaneoud sgpér ate or sequenti al
use in the treatment of LUTS>&Ssociated with BPH.

Al H
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or a pharmaceutically acceptable salt or solvate thereof.

14. A method of treating LUTS, other than urinary incontinence, associated with OAB
and/or BPH comprising administering an alpha-2-delta ligand, or a pharmacg‘gtically
acceptable sait or solvate thereof, to a patient in need of such treatment.

15. A method according to claim 14, wherein said ligand is as defined in any of claims
10 to 13.

16. A pharmaceutical product containing an alpha-2-delta ligand and a compound
selected from

0] an a1-adrenergic antagonist;

(ii) a compound having NRI and/or SR activity;

(iii) a HMG Co-A reductase inhibitor;

(iv) a PDEV inhibitor;

(v) a muscarinic antagonist; or

(vi) a COX inhibitor;
or pharmaceutically acceptable salts or solvates thereof, as a combined preparation for
simultaneous, separate or sequential use in the treatment of LUTS associated with OAB
and/or BPH.

17. A pharmaceutical product containing an alpha-2-delta ligand and a human 5- a
reductase inhibitory compound, or a pharmaceutically acceptable salt or solvate thereof,
as a combined preparation for simultaneous, separate or sequential use in the treatment
of LUTS associated with BPH.



