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| i gands an ically acceptable derivative articular it
relates to a new use of gabapentin and pregabalin. Lower urinary tract
synptons (LUTS) conprise three groups of synptons, which are irritative,
obstructive and post mcturition synptong. Irritative synptons conprise
urgency, frequency and nocturia, which ¢an be associated with: overactive

bl adder (OAB) and benign prostatic hyperplasia (BPH). Over Active Bl adder
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The terms OAB Wet and OAB Dry describe OAB patients with or without urinary
incontinence respectively. Until recently, the cardinal symptom of OAB was believed to be
urinary incontinence. However, with the advent of the new terms this is ciearly not
meaningful for the large number of sufferers who are not incontinent (i.e. OAB Dry

.-a ) patients). Thus, a recent study from Liberman et al [Health Related Quality of Life Among
Adults with Symptoms of Overactive Bladder: Results From A US Community-Based
Survey; Urology 57(6), 1044-1050, 2001] examined the impact of all OAB symptoms on
the quality of life of 2 community-based sample of the US population. This study
demonstrated that individuals suffering from OAB without any demonstrable loss of urine
have an impaired quatity 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.



BPH | eads to an increase in prostate volume, creating uret hral and bl adder
outflow oRgs sdeshs@Ey as wel |l as secondary changes in bl ad @ﬁ &3 The
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effects of this are nanifested by both storage (irritative

(obstructive) synptons. Al pha-2-delta |igands have been described for a
nunber of indications. The best known al pha-2-delta |igand, gabapentin (1),
known as Neurontin(r), 1-(am nonethyl)- cl ohexyl acetic acid, was first
described in the patent literature in the patent famly conprising
Us4024175. H2NZ5000H (1) The compound is appr oved for the treatnent of
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The compound is approved for the treatment of epilepsy and neuropathic pain.

A second alpha-2-delta figand, pregabalin (lI), (S)-(+)-4-amino-3-(2-methylpropyl)butanoic

acid, is described in European patent application publication number EP641330 as an
anti-convulsant freatment useful in the treatment of epilepsy and in EP0934061 for the

treatment of pain.
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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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HO2C , )HORCHOZC ,-t HO2C (XI) 1l---(XI1) // (Xi1l1) (XIv) H®RC N -12 HOC
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XX XXITJ XXl H2ZN H2ZN H2ZN H2N  HO2c\, h,"')HO2CQ , HO2C Ho2C XXI'V XXVJ)
XXVIT XXV/11) wherein RL and R2 are each i ndependently selected fromH,
straight or branched al kyl of 1-6 carbon_atons, cycloal kyl of from 3-6
carbon atons, phenyl and benzyl, subj ect"?0 the provi so that, except in the
case of a tricyclooctane conpound of formula (XVil1), Rl'and R2 are not

si mul t aneously hydrogen. Further exanples of al pha-2-delta Iigands are the
conpounds depi ct ed bel owao MO #)04/HdxA50A, PCﬂPdCBZGaS/ 204H, - F1F _F
OF OO__OHC]—IHC]—IHC]—I-‘XXVIIIXXIXXXX Xl Usef ycI|c

al pha-2-delta |igands of t pr esent venti on e illu at ed by the
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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 fricyclooctane compound of formula (XVIII), R and R?
are not simultaneously hydrogen.

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



R2 (1) R 38 R2a R3 wherein X is a carboxylic acid or carboxylic acid

bi oi sostergig 200405856 1 or 2; and R, Ra, R2, Ra, RS, ?9@, chR4a are
i ndependently selected fromH and C1-C6 alkyl, or R an sz[é(??h}@ and R3
are taken together to forma C3-C7 cycloal kyl ring, which is optionally
substituted with one or two substituents selected fromd -Ce alkyl, or a

phar maceutically acceptable salt thereof.4Ln formula (1), suitably, R, R a,

Rza, Raa, R4 and Rd4a are H and R2 and R3 are independently selected fromH
and nethyl, or Ra, R Raa and R4da are Hand R and R2 or R2 and R3 are
taken together to forma C3-C7 cycloal kyl ring, which is optionally

substituted with one o \O dreth ubstit ug A suitabl e £arboxylic acid
bi oi sostere is select¥ romt yl a

ackt azol ony is preferably
a carboxylic acid. In fformula (I areferab y Ra, 2 a, R4 and Rda

are H and R2 and R3 ar I ndepenfent|ly sel &ctedr from Hand nethyl, or R a,

R2a, Raa and R4a are H ang R jandyRa oroR2 e, R3 @r e en pogether to
forma C4-C5 cycl oal' kyl\[.i or, is i, R~R a| Raa, R4 and
Rda are H and R2 and R3 H cyc penMI rimy, obn wheh n "§ 1, R, R a,

R2a, R, R4 and R4a are H and and R3 are both nethyl or R, R'a, R2a, Raa,
R4 and Rda are H and REX¥HO R3 foXMia cycl obut®IX r XXXl or, when nis 2, R,

R a, R2, R2a, R3, R3a, R4 WD 2004/ 054560 PCT/1B2003/005729 -5 and R4a are
H or, nis 0O, R, Ra, Ra, R3a, R4 and R4da are H and R2 and R3 form a
cycl opent yl Usefalgeyclidssaipha-2adzjtalligands pifthe Prebeint mventipmrate ilistitate! iy @ dollowing
|nvent|o E{F'T'I I |[l)J_Stl’ated by the followwng formula (11): R4 RS R3 HZN RB

rR® R®

wherein X is a carboxylic acid or carboxylic acid bioisostere;

nis0,1or2; and

R', R™ R? R®, R®, R®, R* and R* are independently selected from H and C,-Cs alkyl, or
R' and R? or R? and R® are taken together to form a C;-C; cycloalkyl ring, which is
optionally subsfituted 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 Cx-C; cycloalkyl ring, which is optionally
substituted with one or two methyl substituents. A suitable carboxylic acid bioisostere is
selected from tetrazoly! and oxadiazolonyl. X is preferably a carboxylic acid.

In formula (I), preferably, R', R™, R®, R®, R* and R* are H and R? and R® are
independently selected from H and methyi, or R™®, R®, R*® and R* are H and R’ and R?
or R? and R® are taken together to form a C,4-Cs cycioalkyl 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 nis 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*
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wherein: nis 0 or 1, R is hydrogen or (Cl-CB)al kyl; R2 is hydrogen or

(Cl-CB)alkyl; R3 is hydrogen or (Cl-CB)alkyl; R4 is hydrogen or

( C1l- CB) al kyla 'y ydrogen or (Cl-CB)al kyl and R2 is

(C1-CB)al ky:o, 2Ogerﬁo%';‘l#g‘?odﬁhar maceutical ly acceptable salt ther Nlﬂ%\cc&%”lz%g to

formula (11), suitably RL is C1-CB alkyl, R2 is nethyl, R3 - RB are hydrogen

and nis O or 1. Mire suitably RL is nethyl, ethyl, n-propyl or n-butyl, R2

is methyl, R3 - Re are hydrogen and n i< 0 or 1. Wien R2 is nethyl, R3 - RB

are hydrogen and nis 0, R is suitably-ethyl, n-propyl or n-butyl. Wen R2

Is methyl, R3 - RB are hydrogen and nis 1l R is suitably nethyl or

n- propyl . a(gﬁpl%nds of formula (11) aF wtabl |n t he 3S, 5I§

confi gurat i EAREFeY: &f saf.pRa-B-dR t§1 iRa Dere sband 1 anseRp fersk At

i nvention awBlopd@fingonpounds general |y or specifically disclosed in

U54024175, particul arly gabapentin, EP641330, particularly pregabalin,

US5563175, W9733858, W9733859, W)9931057 W9931074, W9729101,

W 02085839, -

(At nonet hy‘f%*%f”sb%‘f“é? "B A8 1R Sb B2 prosent imveniiopayg Jigiated by the flpwing,

3-(1- Ani nde@y{liDeycl ohexyl rret hyl )- 4H[1, 2, 4] oxadi azol - 5- one and

C[1-(1H Tetrazol -5- yl nmethyl)-cycl ohepty methyl am ne, W9921824,

particularly (3S,4S)-(1-Am nonet hyl - 3, 4- I -C¥C| opentyl)-acetic acid,

W00190052, W00128978, particularly (

a, 3a, 5a)(3 am no- met hyl - bi cycl o[ 3.HNJ] _1% gtlc aci d, EP0641330,

W9817627, W0076958, particularly (3S, 5R)j3-am noffet hyl - 5- met hyl - oct anoi ¢

aci d, PCT/ | BO3/ 00976, particularl yé_ﬁﬁc - 3- aM no- 5- net hyl - hept anoi ¢ aci d,
and

(2% SR) - 3-am no-5-met hyl - nonanoi c (1)
(%, 5R) - 3- Ami no- 5- hyl -octanoic acid, EP1178034, EP1201240, W9931074,
W)03000642, W00 T W0230871, WD 2004/ 054560 PCT/1B2003/005729 -6
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R, 5R, 6S) - 6- ( Am nonet hyl ) bi cycl o[ 3. 2. 0] hept - 6-yl ] acetic acid,

3- (1- Ami nonet hyl - cycl ohexyl met hyl )-4H-[1, 2, 4] oxadi azol - 5- one,

d 1- ( 1H Tet Accondingtoformblayil)) seitablyoRbiptGilGs-alkyl, R? is methyl, R® ~ R® are hydrogen and

nis 0 or 1. More suitably R' is methyl, ethyl, n-propyl or n-butyl, R? is methyl, R® — R® are
hydrogen and n is 0 or 1. When R? is methyl, R* ~ R® are hydrogen and n is 0, R' is
suitably ethyl, n-propyt or n-butyl. When R?is methyl, R® — R® are hydrogen and nis 1, R
is suitably methyl or n-propyl. Compounds of formula (lf) are suitably in the 23,5R
configuration.
® ) . " o

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, WO9733858, WO9733859, WO09931057,
wWO0e831074,  WO09728101,  WO02085839, particularly [(1R,5R,68)-6-
(Aminomethyl)bicyclo[3.2.0]hept-6-yllacetic acid, WO09931075, particularly 3-(1-
Aminomethyl-cyclohexylmethyl)- 4H-[1,2,4loxadiazol-5-one and CH{1-(1H-Tetrazol-5-
yimethyl)-cycloheptyl]-methylamine, WO09921824, particularly (3S,4S)~(1-Aminomethyl-
3, 4-dimethyl-cyclopentyl)-acetic  acid, WOQO0190052, WOQ0128978, particularly
(1a,3a,5a)(3-amino-methyl-bicyclo[3.2.0lhept-3-yi)-acetic acid, EP0641330,
WO09817627, WOO0076958, particularly (3S,5R)-3-aminomethyl-5-methyl-octanoic acid,
PCT/B03/00976, particularly (3S,5R)-3-amino-5-methyl-heptanoic acid, (38,5R)-
3-amino-5-methyl-nonancic  acid and  (38,5R)-3-Amino-5-methyl-octanoic  acid,
EP1178034, EP1201240, WO09931074, WO003000642, WO00222568, WO00230871,



met hyl am ne, (3S, 4S)-(1- Am nonet hyl - 3, 4-di net hyl -cycl opentyl )-acetic acid,
(1a, 3a, 5a) wo asvuasyseet hyl - bi cycl o[ 3. 2. 0] hept - 3-yl ) -acetic '

(3S, 5R) - 3- Am nonet hyl - 5-net hyl - oct anoi ¢ aci d, | PE’f}ﬂgZOO:iIOOS'IH

(3S, 5R) - 3-am no- 5- net hyl - hept anoi ¢ acid, (3S,5R)-3-am no- 5-nethyl-nonanoic
acid and (3S, 5R)-3-Am no-5-net hyl -octanoi ¢ acid, or pharnmaceutically
acceptable salts thereof. Particularly preferred al pha-2-delta |igands of
the present invention are selected fromgabapentin, pregabalin and

(1a, 3a, 5a) (3-am no-net hyl - bicycl o[ 3.2.0] hept-3-yl)-acetic acid, or

phar maceut | C able salts thereof. VO 00/ ) ri bes the use of
el ogs. of ipbeeBL SR afass WRR2 IS NG 14 MPR2323 % e YopSastay
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| i gands, such as those described above, are useful in the treatnent of
LUTS, ot hef®®®8furi nary i ncontinence, associated with OAB and/or BPH More
particularly, it has been found that al pha-2-delta |igands are useful in

treating the frequency as%g(_:t of LUTS assocjated with OAB and/or BPH. This
finding i s Prefgred alphar-geitaligasds tof dbr presaBt inMeRtion aeiHde; rgaapentn, pregabalin,
conpound KnQwWsH 8s i 5 BIREPESY] B NG&y | N&ORLA - €.
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~nl invention are selected from gabapentin, pregabalin and (1c,3a,50.)(3-amino-methyl-
bicyclo[3.2.0]hept-3-yl)-acetic acid, or pharmaceutically acceptable salis thereof.

WO 00/01135 describes the use of analogs of glutamic acid and gamma-aminobutyric
acid as being useful in freating incontinence.

Surprisingly, it has been found that alpha-2-delta ligands, such as those described above,

are useful in the treatment of LUTS, other than urinary incontinence, associated with OAB

and/or BEH. More particularly, it has been found that alpha-2-delta ligands are useful in
treating the frequency aspect of LUTS associated with OAB and/or BPH. This finding is 0
surprising because it could not have been predicted that a compound known to be useful

in the treatment of urinary incontinence (i.e. the unwanted and often unconscious leaking

of urine due to problems with muscular control) would be able to reduce the frequency
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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. Preferably the alpha-2-delta-1-ligand is selected from:
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-8 OOH NHa HN H®RC (XXXI'1) (XXXI'l11) or a pharmaceutically acceptable

salt or s@lgabgedibgreof, wherein Rl and R2 are each i ndapgmieeidoyreel ected .
fromH, straight or branched al kyl of 1-6 carbon atons, cycloal kyl of from
3-6 carbon atons, phenyl and benzyl, subject to the proviso that, except in
the <case of a tricyclooctane conmpound of fornmula (XVII1), Rl and R2 are not

si mul taneously hydrogen; or it is selecged fromF FF 07 OFOOOo0 H
OHHOHHOHOH XXXIV XXXV XXXVI XXXVI1 or a pharnaceutically acceptable
salt or solvate thereof. More preferably the al pha-2-delta ligand is
gabapentin (1), pregabalin (11) or (1la,3a, 58)(3sy
am no- et hyl - bi cycl o[ 3. 2. 0] hept -3-yl )-acet g Fcid (I11") H2CNH2 H,.. "H-~
(I'11") or a pharnmaceutical ly acceptabl e salt® pr solvate thereof. The

al pha-2-delta ligand, or pharnaceyii cal Ly atgeptabl e derivative thereof, can
be admnistered alone or in any corvel ent Ar maceuti cal presentation.

Oral admnistration is preferredocin the pnesent indication, a suitable
dosage of the al pha-2-delta ligand, or of #he active noiety in a
pharmaceutically acceptabl e derivative thereof, is fromabout 5 to 50 nyg/kg
of body weight, and preferably aboutpil too@R@O ng/ kg. WO 2004/ 054560

PCT/ 82003(/”9 35p7h%?maceutically acceptable salt or solvate thereof, wherein R' and R® are each
independently 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 (XViIl), R' and R? are not simultaneously )

hydrogen; or it is selected from

F
cl
2 ,
b\(c’ © °
N
H OH H OH ﬁ N OH

F.'
F
0
OH
XXXIV XXXV XXXl XXXV
or a pharmaceutically accéptable sait or solvate thereof.

More preferably the alpha-2-delta ligand is gabapentin (1), pregabalin (Il) or (1a,3q,5a)(3-
amino-methyl-bicyclo[3.2.0lhept-3-yl)-acetic acid (III')

HO,C THZ

N
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.



-9 The invention further provides a nethod of treating LUTS, other than
urinary in associ ated with OAB and/or BPH co

adni ni st erﬁﬁgidaﬂ’ﬁg‘ﬁﬁka 2-delta ligand, or pharmaceuti caIn?tf g@(g{)otogrg?e salt
or solvate thereof, to a patient in need of such treatnent. Al pha-2-delta
| i gands, particularly t he conpounds descri bed above, may be used in

conbi nation with other conpounds. For exagple, they may be used in
conbination with al-Adrenergic antagonists. Thus, a further aspect of the
present invention is the use of a conbination of an al pha-2- delta |igand
and an al- e ' agoni.st, or ar, uf | | y, acceptable.salts o

20l vat oo 1 oy RFEeR Ot Hedhe.n For A3 TRSHAL GBS lStrBaR by ik

LUTS, assoassatiatedwittn G andbr GPHBIRbimpHsing |administeeng tdnealﬁha&wte\digdﬁd
product containing.an. al delta Adr en I c_ant agoni st,
or phar rrace?ﬂalrﬁlﬁf"lg’i} cal ’%’FB@%’? %aathr§°f3$tagg?r98€&a Pﬁ%‘?’gdﬂ ne%fgf"f% Eg
preparation for simultaneous, separate or sequentlal use in the treat ment of
LUTS associ h OAB and/ BPH Pr ef er abl UIS is oth t han.

it mary. | ncBRt e foae " Badburtt ity BHBCRHES ettHbeRcabialR. yaber ursthin
the LUTS i Scﬁﬁlﬁiﬁ@tioht\ﬂldt metrccﬁﬁbbudasefm akdipleythey mdiebé UEsd ircortsingtitinaiet
with OAB, it Adrenergi c receptor antagonists useful for

% OAB.drl){.
conbi ni ng WA Q"ﬁFﬂiQQ-tag?rf’%tst i gands include, but are not linmited to, (i)
terazosin (US Pai ent No. 4,026, 894); (i i) doxazosi n (US Patent No.

4,188, 390) ; i azosi n (US Pat ent bunazosi n (US
Pat ent No. §h'&2 fgﬁ'gfjr aspeghof ?B%&FH"YQU@"M% gﬁ‘t” 340@'& é’f@fw T an glpha-2-

i dil n - or
L] 48 it o i) napis o omshasncityit g b o

K03,
conpounds dPe¥ates daereqr. | RE dhe, @W‘Fturleaf’feﬁ‘t m&ﬂt?ﬁrr@at ite “I‘fbﬁ'[eiatfﬁ?’?to?f KSTS, wo

98/ 30560 ( pasdocReddwivyoprandls BF.and its nesylate salt). WO 2004/ 054560
PCT/ 1 B20031005729

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

Preferably, the LUTS is other than urinary incontinence. More preferably, the LUTS is
frequency. Preferably the LUTS is associated with BPH. Preferably, when the LUTS is
associated with OAB, it is OAB dry..

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

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

(i) 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 (particularty example 19 and its mesylate salt).



-10 The contents of the patent applications and in particular the general
forml ae ofyg Re4ilBer apeutical Iy active conpounds of the g¢-BinoRE729
exenplified conpounds therein are |ncorporated herein in their entirety by
reference thereto. Alternatively, alpha-2-delta |igands may be used in
conbi nation with a conpound which shows NRI and/or SRI activity. Thus a
further aspect of the present invention |1§) the use of a conbination of an
al pha-2-delta ligand and a conpound showinig NRI and/or SRl activity, or
pharmaceutically acceptable salts or solvates thereof, for the manufacture
of a nedicanment for the treatnment of LUTS associated wth OAB and/or BPH.

Still furthEle corieats; f theRatariqagplisatipnscand: i partisHiag the g@npmfm&aa gf theyand
and a conpoMpfhpeditany BthMRborﬁ?ﬂfrﬂ% cfﬁhe dirh¥ i2nY; ex8hpRfidd @Bﬁg d?ﬂhlebém are
her eo arati o

accept abl e sal ts or sol vates as a conbi ned prep

si mul t aneou§SOTBRBAMNECIH N theifaniitatn by (aferenee theeetor eat ment  of LUTS
associated with OAB and/or BPH. Preferably, the LUTS is other than urinary
i nconti nence. More preferably, the LUTS is frequency. Preferably the LUTS
i s associ at AlteraptivelypeiRhaid-detiar Im@mls mayehe used InURSNbipations witk isatarabovind wiiionB,

he CAB I arfdRSPRsH
Lsgful fi)? %S%S\lsﬁg t?’ue pr ese%%tﬁ |nvent|on %8{:}0?%3 %?l\éljlh% r}ﬁphﬂ‘tpaéﬁ?of
t he conpounascopdiination (9f) afFIanhan delta ligand, ardnd m@mmandmrmm NeraﬂC&(bn BRI
cital opram g c\,’tﬁrﬂylé%crzygbﬁﬁaceu %@ﬂ??lets%ﬁﬁ}ud \?ategmegé(&t
m©T a r| ca

(in both race enan ure rms . , oxe |ne§’ gand
(ii) The comdmmgnﬁps&nd@aﬁnemt @&Mﬁmo@auethw laodltoraﬁ’l-No s 1220831
and 1154984, U. S. patent No. 4,018,830, International Patent Publication

No. WD 97/17325, U.S. Patent Nos. 5,190,965, 5,430,063, 4,161,529 and U.S.

Provi si onal smpmrmmewns Neovidso/2 roguat coilitwnmg)m elmha—%deltaﬁxgapdaedta compound

SPPY <24 Lol M BRE 8K B SoBRRi AL 4D 4G 0h L o8 8RE IS ¥
i ncor por at eds hetogibnddnprepasation fari siratifariepus, elepaeaie or samprertial usAON2BO reabrdra0

PCT/ 1B2003/ gpagﬁgass'%t@o&ﬁ; E)%té é’ﬁdléfraﬁ-lpha 2-delta ligands may be used in

conbi nati on

Preferably, the LUTS is other than urinary incontinence. More preferably, the LUTS is
frequency. Preferably the LUTS is associated with BPH. Preferably, when the LUTS is
associated with GAB, the OAB is OAB dry.

Compounds having NRI and/or SRI activity which are useful for use in the present
invention include, but are not limited to, the compounds below:

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

(ii) The compounds disclosed in European Patent Publication No's 1220831
and 11549384, U.S. patent No. 4,018,830, International Patent Publication
No. WO 97/17325, U.S. Patent Nos. 5,190,965, 5,430,063, 4,161,528 and
U.S. Provisional Application No. 80/121313.

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.



Reduct ase inhibitor. Thus a further aspect of the present invention is the
use of a ' of an al pha-2-delta ligand and a t ase
i nhi bitor, Qﬁ@@gﬁ%ﬁg@n&ceut ically acceptable salt or sol ﬁﬁ&%@gﬁg for
t he manufacture of a nedicanent for the treatnment of LUTS associated with
OAB and/or BPH. Still further there is provided a product containing an

al pha-2-delta ligand and a HMG Co- A Redugtase inhibitor, or a
pharmaceutical ly acceptable salt or sol vate thereof, as a conbi ned
preparation for sinultaneous, separate or sequentlal use'in the treatnent of
LUTS associ g ed w| h B and/ or. BPH. Pref er abl the LULS is_other than
urinary i nc‘g‘tﬁ a?ﬁ?ﬁﬁ’g“dﬁu%flﬂﬁﬁ@ﬁ ynay e tiseesin combinatign hwih aoHM rQ[B‘I‘y
the LUTS i SRaﬁmeatrmibwt hrrﬁBFh fﬁ’r‘tﬁﬁreé%bbb’of e prdseat IVERidr is &S 06é 2 af
with OAB, the QAB s OAB dr ductase_inhibitors useful for use.

in the presEMPLNatEnel G ﬁ'ﬁg@'ad@'tablﬂa”ﬂr@n%ﬁ HMG nt-e-84 Reguctesr inhibiisure
bel ow (i) étﬂfchgl §&£@pt§ﬂe éﬁ or ; solvate {I'fa'&of(ﬁor thel RatdfabtubobOP Hfé'ﬂiéla)n‘eﬁt (1-

met hyl et hyl ) - H i ndol - roxy- 6- hept enoi ¢ acid, nonosodium salt;
(ii) Ceriva éhqtﬁ%%@anmﬁL T§quusaoc'aédwl@)<? B andlor BPH. yor ophenyl ) - 5- |
nmet hoxynet hyl ) - 2, 6- bi s(1- et hyl et hyl ) - 3- pyr|d|nyl] 3 5 di hydr oxy- 6-
heptenoate; (iii) Atorvastatin calcium [R- (R, gﬁ4 fl uor ophenyl )bet a,
del t a- di hyaB#kiurther therenistprguidadrg prode lngap(qmr@r@rdal kgandandantl

H- | 1
{an[/rl r 3| gha( Rigsmcﬁégé' fhdibd ogcél gﬁbuﬂ%%{%g&aug%écbpfdb@mg at (;%ogkté’)chéfé’dfa%aé in,

1,2,3,7,8, saornéummn@r@mfm qiEmuiianegus, 2539@'@33 Qﬁféﬂ'éﬁni'ahyﬁﬁ' di')( s tregtgepiof
pwgtz yl) etsip |aks&|£é@mth@@¥ﬂcg&§ﬁqhyl but anoate; (v) Pravastatin sodi um
h d

al ene- eptan0|c aci 6, 7, 8, 8a- hexahydr o- bet a,
delta 6-tri hydroxy- 2-net hyl - 8- (2- net hyl - 1- oxobut oxy) - nonosodi um sal t,

1S-[ 1lal ph o e ™ ; b icand
3\0 2([) 02 | 852 Ig%ér%@ﬁ F%g%@? d%gy%é%ﬁgmnﬁy%ﬁ?ﬁne&e. ﬁﬁo?é BreferaBfy, M LBIE: s an
- frequency. Preferably the LUTS is associated with BPH. Preferably, when the LUTS ig

associated with OAB, the OAB is OAB dry.

HMG Co-A Reductase inhibitors useful for use in the present invention include, but are not
limited to, the compounds below: .

0] Fluvastatin  sodium, [R*, 8* -(E)-(&)-7-[3-(4-fluorophenyl)-1-(1-

methylethyl)}-H-indol-2-yi}-3,5-dihydroxy-6-heptenoic  acid, monosodium

: salf;
(i) Cerivastatin sodium, [S-[R*, S*~(E)]-7-[4-(4-flucrophenyl)-5-
. ) methoxymethyl)-2,6-bis(1-methylethyl)-3-pyridinyl}-3,5-dihydroxy-6-
heptenoate;

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

(iv) Lovastatin, {S-[1-alpha(R*), 3-alpha, 7-beta, 8-beta (28*, 48*), 8a beta]}-
1,2,3,7,8,8a-hexahydro-3,7-dimethyl-8-[2-(tefrahydro-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,8-trihydroxy-2-methyl-8-(2-methyl-1-oxobutoxy)-,
monosodium salt, {1S-[1alpha(betas*, deltas”), 2 alpha, 6 alpha, 8
beta(R*), 8a alpha]}; and



(vi) Sinvastatin,

but anoi ¢ acid, 2, 2-di nethyl -1, 2, 3, 7, 8, 8a- hexahydr o- 3, 7-

di net hyl - %?;O&%@%ghydr 0- 4- hydr 0) y- 6- oxo- 2H- pyr an- 2- y| ) petrhsbdosdos729

napht hal eny

ester, {1S-[1lal pha, 3al pha, 7bet a, 8bet a(2S*, 4S*),-8 a beta]}

Al ternatively, al pha-2-delta |ligands may be used in conbination wi th PDEV

i nhibitors. Thus
conbi nati on of an

pharmaceutically acceptable salts or sol vates thereof,

a further aspect of the present invention is the use of a

al pha-2- delta ligand_gand a PDEV inhibitor, or

of a nedicanent for the treatnment of LUTS associated with OAB and/or BPH.

i ek T R

Still further t?ﬁf
and a PDEV i nhi

thereof, as a conbi nelimethyiefia-@dtrahydiosd-hpdroxy-6oxeBkEpyrasPaylpéthyipi- sequent i al

'he LUTS | s. ot her  t hdRPOFIRIVAI st Aehe acibugy belar ezl 57 rh HEAls | &

frequency. Preferably the LUTS is associated with BPH Preferably, when the

for the manufacture

LUTS is associated with, OAB the OAB is OAB dry. PDEV. inhipi useful for
conbi ni ng iFWaiY%)‘ra\é\f?bﬁ'@r qeilal 'f%ﬁﬂﬂ@?&i’?d{f&d {utopiaation Wl'tﬁné [Séﬁ 'n'ﬂ'g!tor(si )
P et o STttt et b ons dositnt i abha
publication . nps. . : ,

W02/ 38563;"9'%@@?1‘93%@@%%%9'7'9 5@ PhARBa¢ R B8t acrppiabisela o selwaips tesedt,

W02/ 00658 oV 1mBrAdraciurd'\@P b/ MéditaneDiP/1As Arditmast MO00TS 28dsiatel

i nhibitors nenti

ed in US Patents 6, 143, 746; 6, 143, 747 and 6, 043, 252;

n

(iii) the Wﬁ@f&%@-[4, 3-d] pyri mi di n- 7- ones di scl osed in EP- A-0463756; the
pyrazolo [4,3-d]pyrimdin-7-ones disclosed in EP-A-0526004; the pyrazolo
[4,3- d]pyrimdin-7-ones disclosed in published international patent

appl i cat i orPWAGITIRY; BeT0 I, ProMided SoRferiel eRrtaininn A Blphadrdaitai ligend rnd. 3 RIEV
di scl osed ijhibitdh] ic?hgRarmidebaticam} | seaptabRt 88lts aRPLbIgabs OReMor, 935 04 14Rnbihbe®

gui nazol i n- 4- ones

publ i shed i nternat

s disclosed in pu ] )
WO 93/ 12095eRatatiqn, forg sinuitapeous; 5PPAMRIR); 9f- aeqpatialgpse|ip
i nt er nat i onako@alkes WithaDRBiapdl BPHWO 94/ 05661;

bl'i shed internati onal tBat ent ap{)l I cation
g

8 treatment iof HddTS

I onal patent ¢

Preferably, the LUTS is other than urinary incontinence. More 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.

PDEV inhibitors useful for combining with alpha-2-delta ligands include, but are not limited

fo:
(i)

(ii)

(1ii)

The PDES inhibitors mentioned in International Patent Application publication
nos. WO03/000691; WO02/64590; W002/28865; W002/28859; WO02/38563;
WO002/36593; WO02/28858; WOQ02/00857;, WO002/00656; WO02/10166;
WO02/00658; WO01/94347; WO01/94345; WO00/15632 and WO00/15228,;
The PDES5S inhibitors mentioned in US Patents 6,143,746; 6,143,747 and
6,043,252,

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-
dipyrimidin-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-
djpyrimidin-4-ones disclosed in published intemational patent appiication WO
94/05661; the purin-6-ones disclosed in published international patent

| with! aEPDES
3, 252; .

B

“the purin-6-ones diselosed in




WO 2004/ 054560 PCT/ 1 B2003/005729 -13 application WO 94/00453; the pyrazolo
[ 4, 3-d] pyrd,a.di nsZz.ones di sclosed in published internati
ool cat) NOvEHEFH reiinRheR

appl i catioh 166; the pyrazolo [4,3- d]pyrimdin- 9osed in
publ i shed international patent application WO 99/54333; the pyrazolo

[ 4, 3-d] pyri m di n-4-ones disclosed in EP-A-0995751; the pyrazolo

[4,3-d] pyrimdin-7-ones disclosed in publl'%ghed I nt ernati onal patent

application WD 00/ 24745; the pyrazolo [4,3-d] pyrimdin-4-ones disclosed in

EP- A-0995750; the hexahydropyrazino [2',1':6, 1] pyrido
[3,4-b]indole-1,4-diones disclosed in published international application

W95/ 19978; the pydRpisation WQ-94400458; ihed PHEaZolgnks3-dlpyamidin-d-angs SEPRiNg;
the imdazo[5, 1-t] ki E Az - | Al 0 Ty
publ i shed i nternat '?‘o;bﬁ'gﬁ“?datéﬁtia?@g‘?faé%\%fdéﬁ %%B%Qdﬁt?%%ﬁgl ?3?/% ij?‘(-:a%g% Ac;%nds
di scl osed-i n publ i dR¥iMidin-&ones disalased ippubliished drtemmstionsl patent -applicatipn M(@o| o

01/ 27115, 1 he pyr a2aPer a F B aat (£ opYNAAEEonke ARE AP SERTT, v 1O
i nternational appl Pyazalei4aslioyimidiniBonesh disclpsap onnpdblighed lintsawtipnal patent
compounds. di sel ose ) LD WO Bysk A, BRradi it Lalpl iRt oned BbbbSI T o
in published interA®9PEHE. thephexatydmpyiagino0 32’ 3761 Tayridoh B, 4-blinsislerdig-diones
oot it oo USRS B b ARBII S RO OBA TR b .,
the conpounds di scdlpyinidindnes 2ilo$sd an WORD/27848e theb ingidazo[5,1-A[1,2,4]triazin-
@i e o AR ERTAN 2 LRIM AAER b atop o
sol d as Viagra(r)$9/at438 landwiheabicyclic compounds disclosed--in published international
oyT azol of 4. 3. ) pyr PARRRIL W5, 88T AN byreblo, [4 3pyrimicin-.ones, disdlosed iy
(see EPA-0463756) ; pulflighed hma:rpaﬁambamwwqm_é{@_aﬂwmh‘eawmg pyrazalo F4;8-dipynimidin-
2yt 515 (4 vty T e Ggdee B Bl FefbAlohar abetatn NI B8R i
yl ) met hyl - 2, 6- di hyceropaikhds\dischesied [imt EB-A] P§2718i suhdrth@ compoyrdscdisedln E5eh: 3-
SLhyl-5-[5-(4- et hyh RPRGPAHE" ficydid cBRBBYds BiscisBE! MOBEANDAYIRY il i v']
sulphone compounds disclosed .in published international application WO
02/074774; the compounds disclosed in published international application WO
02/072586; the compounds disclosed in published international application WO
02/079203 and the compounds disclosed in WO 02/074312.
(iv) Preferably 5-[2-ethoxy-5~(4-methyl-1-piperazinyisuiphonyl)phenyil-1-methyl-3-
oi ) n-propy}-1,6-dihydro-7H-pyrazolo[4,3-djpyrimidin-7-one (sildenafil, e.g. as sold
as Viagra®) also known as 1-[[3-(6,7-dihydro-1-methyl-7-0xo-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-yl}-4-ethoxyphenyl]sulphonyl]-4-methylpiperazine
(see EP-A-0463756);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-ylsuiphonyl)-2-n-propoxyphenyl}-2-(pyridin-2-
yimethyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (see WO0O98/49166),3-
ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyt)-2-(2-methoxyethoxy)pyridin-3-y[j-2-
(pyridin-2-yl)methyi-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one(see
WO099/54333);  (+)-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, aiso known as 3-ethyl-5-{5-[4-ethylpiperazin-1-ylsulphonyl}-
2-([(1R)-2-methoxy-1-methylethylloxy)pyridin-3-yi}-2-methyl-2.6-dihydro-7H-
pyrazolof4,3-d]  pyrimidin-7-one  (see = WO®99/54333);5-[2-ethoxy-5-(4-



(pyridin-2-yl)nmethyl -2, 6-di hydro-7H pyrazol o[ 4, 3-d] pyri m di n- 7-one(see
W99/ 54333); (+}3-ethyl-5-[5-(4-ethyl pi perazi n-1-yl sul phonyl)-2-(2-nmet hoxy-
1(R) - met hywyetlieag)yri di n- 3-yl ] - 2- et hyl - 2, 6- di hydr o- 7H porrasedosfods?3e

d] pyri m di n-7-one, also known as ‘

3-et hyl -5-{5-[ 4- et hyl pi perazi n-1-yl sul phonyl]- 2-([(1

R) - 2- met hoxy- 1- net hyl et hyl ] oxy) pyri di n- 3-yl ) -2-net hyl - 2, 6-di hydr o- 7TH
pyrazol o[ 4, 3-d] pyrimdin-7-one (see WOQ9454333); 5-[ 2- et hoxy-5-(4 WO

2004/ 054560 PCT/|1B2003/ 005729 -14

et hyl pi perazi n- 1-yl sul phonyl ) pyri di n-3-yl]-3-ethyl -2-[2-nmet hoxyet hyl ] -2, 6-

di hydro- 7H | = L, gl . - -5-[ 3-
cthyl -, 7 dl hyar o Srgseed R B Rt B P S SRR eI o 821
- 3- py(dyl sul phonyHihydroefHirpyrsizplofa3-dipgrimisine 7 u0e0 1digty KrewnEeanpHe-efjoxy-5-[3-
5-12-iso- . .
Bu'E oxly-sg- (4- et hyl pF%é’lr-%g Tdﬁbyﬂrglﬁzé(gf%ﬁg%vww r7i‘%h‘°ﬁ?'§'-p¥r"]29?-[%t°’ Tﬂffy—"ﬂ'?'?s"yu'a"
gﬁ} %Ilglg)peg( di nl- 4- pyrjdyisuiphonl-dreshyipiperariae olsef VD @R8] Exampleo BRE4240M\0

, anpl e : : . -
5[ 2. Bt hoxy- o (4. e CRUTY S SOy RPSaFIns i SHBNS MY By iy 3nytad-eth2-(1-
yl } -3-et hyl - 2- prenmeﬂmllﬁpeﬁdhyéryd))l-ﬂ.ﬂdwdﬁﬂ-@ﬂltazﬁbﬁdwiqymhddin—ﬁorlm(\@d sewQ@\0
01/ 27113, EXx ; = L =3, i.di -3-et -2-(1-.
s0pt opyl - 3~ aet | dONAT 1S T 55 ER RSy b kel Bl pkadinss.
WO 01/27112, Exanpll-3-€tivi2-phenyl-2,6-dihydro-7H-pyrazolof4,3-d]pyrimidin-7-one (see WO
5-(5-Acetyl - 2- but PE i di | ) - 3- et =2=(1- | - 3- -
azetidinyl) -2, o-ci DVR ARG oy YR o, BELE T RER e hropiy s v esyi2
Ex?[lrp: e 13_2); (ﬁR, 15|21@R)py33-;&2§ticﬂrlnglﬁlz,$2ﬁhyldmeaﬁw azoR)IB " 4I]B§dJWrirrﬁdi(l13TZéne (see WO B
me enedi oxyphen Lazino[ 2, A .. ri -blindol e-1. 4-dj gn
(tadgl atil qc 35%’?)%X§?'i gfﬁ&"?‘eif@'ﬁq‘@é}g@ﬂ%hﬂf&%&w Wﬁﬁ‘ééét*}!é%aﬁa&%%f
publ i Ished1 i ng er gataizeﬁitﬁmd' yipP.gHdittyairo-3A-prlalf) 3-tpyrinsidined-bne(séeh QvOo0PRUNIER, Of
exanpl es 1, :

8.
2-[ 2- et hoxy- 5- ( 4- etRIMP per aP2- 1- y(CR- 128351 1 2 S erehsrgrvera2mesinyt-6-(3.4-
7- propyl - 3Hi m daz ehéthtehddidxyphéhy)py@zino[211'8) tlpyridu]8 ¢ dintble-1,&dlohBAtddalfil,

| k - . ,
1. [[3- (3, 4ol hyar oS3 (GRS POB9PHN B APEPIRY 158 Ba] publhed
yl) - 4- et hoxypheny! Jistetziionall dpphcatioh WOS5 €898, ae well.a8.thé Bemp ool skadiples 1,

055 24433: Lhe _corhdu At 8 SRS P BIRST AR TARAGR BRI S methy-

appl i cati on W93107A2rbpyk3H-FAidazo[6 AP0 AlEadn-drshel AvardenaROUIEEVITRR ®) &lso

Med. Chem, 2000, 3n’ovyn as 1-[[3-(3,4-dihydro-5-methyl-4-oxo-7-propylimidazo[5, 1-fl-as-triazin-2-
yl)-4-ethoxyphenyljsulphonyi]-4-ethylpiperazine, i.e. the compound of exainples
20, 18, 337 and 336 of published international application WO088/24433;the
compound of exampie 11 of published international application W093/07124
(EISAl); compounds 3 and 14 from Rotella D P, J. Med. Chem., 2000, 43, )
1257; 4-(4-chlorobenzyl)amino-6,7,8-trimethoxyquinazoline; N-{[3-(4,7-dihydro-
1-methyl-7-oxo-3-propyl-1H-pyrazolo[4,3-d]-pyrimidin-5-yi)}-4-
propxyphenyl]sutfonyl}-1-methyl2-pyrrolidinepropanamide [‘DA-8159" (Example
68 of WO00/27848), and 7,8-dihydro-8-ox0-6-[2-propoxyphenyli}-1H-
imidazo[4,5-glquinazoline and 1-[3-{1-{(4-fluorophenyl)methyi]-7,8-dihydro-8-
oxo-1H-imidazo[4,5-glquinazolin-6-yl}-4-propoxyphenyilcarboxamide.

(v)  4-bromo-5-(pyridyimethylamino)-6-[3-(4-chlorophenyi)}-propoxyl-
3(2H)pyridazinone,; 1-[4-{1,3-benzodioxol-5-yimethyl}amiono]-6-chloro-2-
quinozolinyll-4-piperidine-carboxylic  acid, monosodium  salt;  (+)-Cis-
5,6a,7,9,9,9a-hexahydro-2-[4-(trifluoromethyl}-phenylmethyl-5-methyl-
cyclopent-4,5limidazof2,1-b]purin-4(3H)one; furazlocillin; cis-2-hexyl-5-methyl-
3,4,5,6a,7,8,9,9a- octahydrocyclopent[4,5}-imidazof2,1-bljpurtin-4-one; 3-acetyl-




1257; 4-(4-chl orobenzyl)am no-6, 7, 8-tri met hoxyqui nazol i ne;

N[[3-(4, %8I Qz., 1- Met hyl - 7- oxo- 3- propyl - 1

H pyr azol o‘?@,zg% §)Sgi)/ri m din-5-yl)-4 PCT/IB2003/005729

pr opxyphenyl ] sul fonyl ] - 1- net hyl 2- pyrrol i di nepr opanam de r DA-8159" (Exanple
68 of W00/ 27848)]; and 7, 8-di hydr o- 8- oxo-6-[ 2- pr opoxyphenyl ] - 1H

I m dazo[ 4, 5- g] qui nazol i ne and _15.-

1-[3-[1-[(4-fl uorophenyl)nmethyl]-7,8-di hydro-8- oxo-1

H i m dazo[ 4, 5- g] qui nazol i n-6-yl ] - 4- propoxyphenyl ] car boxam de. (v)

4- br ono- 5- ridyl | am no).-b6-[ 3-(4- chl or ophenyl );pro -

3(2H) pyri dgigiynong; ﬁ?—‘f“ﬁ‘-’r ?TnQA)B%RE%Hﬁ%?fﬁAB%BW%?/I) %‘%ﬁ%@ﬁﬁ'ﬁ'@h'ﬁrﬁpg??@db%

qui nozol i nyl ] - 4- pi gepylidtioie-G-earboxyldter aci d, 4+momeddE3ymridghistitylamiabpe-(3(6a, 7,

oyl opont - 4. 511 i dASPRe PPy R e Ra S Sy i Aomholinoacetyk2-n-

ci s-2- hexyl - 5- met hytbpoxdpherdSan/pr8pygh1fRdinydro- 7H-pyrazolo(4,3—d?pyrimidin-?-one; 1-

e L el SR 0o L Condmiae

2- gcet yl -51E é 2-chl owipémitniheolbibo%ylid)égia{hb?gﬁdanﬁsan;r ﬁﬁa’r)’rlia%i'@écts No. 45:1), 6 {(Glaxo

- brono- 5- (3-pyri m no) - 6- ( 3- (4- or eqy r Opoxy) - 3-

(2H) pyri dazi none; q?()-e ! a%l%"‘)ﬁﬂmfg? iwﬂ)aggﬁyl(ggy‘?ﬂ F’}'naﬁnapﬁ'qegt)s No. 5064

propoxyphenyl ) - 3- nkgbRayHakkd? - &) W00 96/268080) rairdbfrofedd NG.i BD6H NMSéhéiy 1

ek mocar boxy Sbugh) B eUS Ry bialostel e adin Sredeasid Mk Bacrao

\F/&Iscym%); Phar mapsmises! 355056 Weﬂﬁmrz@ésfhaa NBR2ZBEDT! FFuUlitawdOGhd SKiova
ko! see WD 96/ 269% ); Pharmaprojects No. 5069 (Schering Plough);

GF- 196960 (d axo Vl3%€one): E-8010 and E-4010 (Eisai); Bay-38 3045 & 38- 9456

(Bayer); FR229934 and FR226807 (Fujisawa); and Sch- 51866. The contents of

the patent _applicati otns anq(g%d' ournal articles and. in particular the general
fornul ae ofl NPHEMERE AiplBgtRARN I 3PPHERIODR apE HpTRITIEPS @Rd it Particklag fip general
exenpl i fi edorrfEP WINGHe tRbSdicAle AdiedT Esthgdupds Nef ahé bRk eind xbbhied by
reference thereto, Preferably the PDEV .inhibjtor is selected from
si | denaf i | COMRAUNdsttherein afpdrspsporptediiergi fbthgys gntirety by reference thereto.
5-[ 2- et hoxy- 5- (4- et hyl pi perazi n- 1-yl sul phonyl ) pyri di n-3-yl]-3-ethyl -2-[2-net
hoxyet hyl ] -2, 6- di hydro-7H pyrazol o[ 4, 3-d] Pgri m di n- 7- one.

Preferably the PDEV inhibitor is selected from sildenafil, tadalafil, vardenafil, DA-8159 and

.- 5{2-ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl}-3-ethyl-2-{2-methoxyethyl]-2,6-

- dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one.

Most preferably the PDES5 inhibitor is sildenafil and pharmaceutically acceptable salts
‘i ) thereof. Sildenafil citrate is a preferred salt.

Alternatively, alpha-2-delta ligands may be combined with muscarinic antagonists. Thus,
a further aspect of the present invention is the use of a combination of an alpha-2-delta
ligand and a muscarinic antagonist, or pharmaceutically acceptable salts or solvates
thereof, for the manufacture of a medicament for the treatment of LUTS, associated with
OAB and/or BPH.

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.



Most preferably the PDES inhibitor is sildenafil and pharmaceutically

accept abl exgpddodosasyer eof . Sildenafil citrate is a preferpednsal
Al ternatively, a?pha- 2-delta ligands nmay be conbi ned wit hi;rmscar}ltmr(l’lsé29

antagoni sts. Thus, a further aspect of the present invention is the use of
a conbination of an al pha-2-delta ligand and a nuscarini c antagoni st, or
pharmaceutical ly acceptable salts or solvwgt.es thereof, for the manufacture
of a nedicanment for the treatnment of LUTS, associated witjh OAB and/or BPH
Still further there is provided a product containing an al pha-2-delta Iigand

and a nus ' gpfrg t r ' a t | .

sol vat es tﬁ%ré{gg#l,ﬁy’gtgég' co%b?tﬂgétr%ﬁgﬁ@gfﬂtchﬁ@oér%& %&@aﬂgte&tﬁﬁstb%a%-g% or
sequent i al fresency. t Rreferablyt tre tUTS is dddoSatedswith BPeld RviefdralidpByherdther LUBPSlis WO
2004105456 : 2 s 1 ferably, the LUTS is other than
urinary i %&@#&ﬁ?@%ﬁ%@%&%ﬁ@?%e LUTS is frequency. Preferably,
the LUTS is associated with BPH Preferably, when the LUTS is associ ated
with OAB, the I's. OAB dry.. The muscarinic antagoni st gan he selectiye for
MB recept or@eogﬁ?‘far@gna gq{ﬁ'ﬂ-%aé'l ré%??\‘?&r“’e %é& M?'bﬁ Pgrsant gé‘@ﬂi A-sfgctivep
and M3. Antexhibitirgjt antagdnisth iay 84, M, adteMYB Ategorists saletived forfths MaCrechptae afd Ni C
ant agoni sts u%ﬁjegl for conbining with al pha-2-delta ligands include, but are

not |imtdl® (i) Atropine, fluvoxate, hyoscine, oxybutynin,
tolterodi ne and the conpounds disclosed in International Patent Publication

No. WD 89/06644;. propant hel i ne, ropiverine, trospiu and t he conpounds
di scl osed i u?‘ﬁf‘@%@&‘%@ﬁﬁﬁ lﬂsﬁ?‘éﬁ?'poqﬂﬁ)m'f‘%mthé\lph%"dﬂ@ 5 inpludeg butare ot h

t he phar magpnitddaal | y acceptable salts thereof.. (ii) Especially preferred -
are darifenacin, oxybutynin, tolterodine and the conmpounds disclosed in D
I nternational Patent Publication No. WO 89/06644, and the conpounds

di scl osed i@ | ntgiréptid, ORdboxaa, € Aloddiky, %@B@*hi&b-toll@%&ﬁéoéﬁdllmem&%w%é_h
e, P TRCeUl ! C adso i Miemational Patent Bubication No- WO §6/08644, propantheine,
of interest isclo in Intemn al Pa u 0. ., propantheline,
propiverine, trospium, and the compounds disclosed in International Patent
Publication No. WO 98/05641, along with the pharmaceutically acceptable saits
thereof..
(ii) Especially preferred are darifenacin, oxybutynin, tolterodine and the compounds
disclosed in Intemational Patent Publication No. WO 89/06644, and the
compounds disclosed in International Patent Publication No. WO 98/05641, along

with the pharmaceutically acceptable salts thereof.
In particular tolterodine is of interest. ' ,

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

Aiternatively, 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 freatment of LUTS, associated with OAB
and/or BPH.



The contents of the patent applications and journal articles and in

parti cul awd Bos NSRS al formulae of the therapeutically ﬁ@f@ﬂiﬁosﬁoﬁ%@unds of
the clains and exenplified conpounds therein are incorporate ereinin
their entirety by reference thereto. Alternatively, alpha-2-delta |igands
may be conbi ned with cycl ooxygenase inhibitors. Thus, a further aspect of
the present invention is the use of a conbination of an al pha-2- delta

| igand and a COX i nhibitor, or phar maceutital | y acceptable salts or sol vates
thereof, for the manufacture of a nedicanent for the treatnent of LUTS,
associated with OAB and/or BPH WD 2004/ 054560 PCT/1B2003/005729 -17 Still
further t hélilefurthep therede pravigedod yrrbdu oataining aaralphast-deRa dgandahd gatdXand a

COX i nhi bj I ned preparatian for simultaneous, s rate.or
sequent | al MiEaof S & EHHAELBRERE ¥ Alulidlecti Yensp ot “enBSHRI AL Bine

Pr ef er abl ylreatment oI TS assdeiated vadnOMBi araifor BRM:ont i nence. More preferably,
the LUTS is frequency. Preferably, the LOIS is associated with BPH.
Preferably, when the LUTS is associated with OAB it is OAB dry. Preferably

t hehcolx |h Vnﬁ'rzdﬁ%ra?lly, tre BUTOR otnalh itivert q;gnarga@ednﬂﬁértb}et qmsreléﬁﬁfethbly,oﬂhem' ﬁle;tc ng
wi th al pha;2-delta_]igands_ ingc e, but ar 0 | mt to: (1) i of en,
napr oxen, E%W&}&r (éf' ,rahﬂq, H}%‘Aﬁ%@ﬁ?smﬁéﬁwﬂ'ﬂ ?&%?@?{Bhwe\“{?‘g" b@tﬁg‘%f‘%n,

i ndopr of enassociafsddMENOASAT I8 OXE Bry. PreRfably the COR PRI Bh COMXRIGHIIRIEN,

ti oxaprof en, suprofen, almnoprofen, tiaprofenic acid, fluprofen, bucloxic
acid, indonethacin, sulindac, tolnmetin, zonepirac, diclofenac, fenclofenec,
al cl of enacCOXMIBNES, useR PR RBMbirikg RitR Bftha-2-H&R IRAGds HcHRIBEDRCrE not AAReY |
sglieylic ﬁ)(_:l d, indonetacin, piroxicam tenoxicam nabunetone, Kketorolac,
&gbprbpazone, nefenanmic acid, tolfenamc- acid, diflunisal, podophyllotoxin
derivatives, (pcembgsibfen, dhaprbga YehegdprbeR! NAurbipfofdii N eBRspraeANefenbufen,
phenyl but azone, proglunetacin, acenetacin, fentiazac, clidanac, oxipinac,
mef enani ¢ aci d, QreieRn dgeroien. | RIFERAR ¢ CHPTAlen, nPRPIRAIL depRoprofen,

flufenisal, sudoXifipsproRhOd8katfofeR! Bﬁg&ﬁh Alriophdfdt prefenehaié NBuprofen,
magnesiumtrisalicylate, salicylate, benorylate, fentiazac, clopinac,

feprazone, i soxi A0 asidi| inslopieibarin, hyulindac, - isimpetinny FPmePiRCet diclofenas,
4- (nitrooxy)butyl fenclofenec, alclofenac, ibufenac, isoxepac, furofenac, tiopinac, zidometacin,

acetyl salicylic acid, indometacin, piroxicam, tenoxicam, nabumetone,
ketorolac, azapropazone, mefenamic acid, tolfenamic- acid, diftunisal,
podophyllotoxin derivatives, acemetacin, droxicam, floctafenine,
oxyphenbutazone, phenylbutazone, progiumetacin, acemetacin, fentiazac,
clidanac, oxipinac, mefenamic acid, meclofenamic acid, flufenamic acid,
niflumic acid, flufenisal, sudoxicam, etodolac, piprofen, salicylic acid, choline

oi\ \) magnesium trisalicylate, salicylate, benorylate, fentiazac, clopinac, feprazone,
isoxicam and 2-fluoro-a-methyl[1,1’-biphenyl]-4-acetic acid, 4-{nitrooxy)butyl
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. 6,034,2586;

(v} The compounds described in International Patent Application Publication No's
WO ©5/30856, WO 95/30652, WO 96/38418 and WO 96/38442, and the



ester (See Wank, et al., Europ. J. Pharmacol. 453:319-324 (2002)); (ii)

nmel oxi ca | stry nunber 71125-38-7; described i No.
4,233, 293}‘{6 %@ggg“gﬁlar maceutical ly acceptable salt or prma‘)ﬁ@'}g@%; (rii)
Substituted benzopyran derivatives that are 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 along with International Publication No's WO

98/ 47890 and WD 00/ 23433; (iv) Chronmene ¥ox2 sel ective inhibitors described
in US. Patent No. 6,077,850 and U S. Patent No. 6,034, 256; (v) The
conpounds described in International Patent Application Publication No's WO
95/ 30656, WO 95/ 3@bhounds 8é<ctiBdd B Burdpsn BéteBBAgRlicatitnt Publcatiéh RQOASIERE560

PCT/ 1 B2003/ 00572QMW%EE%%%%&%%%%C%%E%W@% aetég t Application
Publication No. 7 , ept abl e -
derivatives t(tigr eaklecoxib)(UscPatenNb. §486,BaB) valddeoxil (W§GR A8 No.vs68Bepx), b
(US Patent No. 5, A7Redss (Us SRR BT 07: Flboba Updiaiemt Ngrs AEABESN
Publ i cation No. WetSioRib4dAlemationdl- BaRn{ Mppicien PabiRatior’\NY. | WE i98/03484),
Publ i cati on No. 90 ,..or a pharnmaceutically acceptable salt or prodrug
t hereof: (vii) Par‘a%ggf% ((Jﬂfé%@rs?bgategﬁ fpré;cam drbligglions Nps o 9832882). R ¢ i s
bl bl for VAl deCom b e o op o B et 55 272y, in
particul ar sdd¥ um'?ﬂ?é‘é’@ﬁf%sc'ﬁhﬁdi in)U.apFatsabNp (8 932,588k which is echaeapeulically
Pat ent  Appl i cati orgidelild Sbh@ ofiRe tﬂé?:lic%&@é%é%&hfé inhibltbr Riddcods (bewsibey bed
in US. Patent No. 3 840,597'2], flosulide (discussed in J. Carter,
Exp. Opi n. Ther . Pat daibsS. Batent No £,683.272)dn particniar sogiumdiasegasibed in U. S,

Pat ent No. 4, , ; ' LN ; : An125

BNVB- 347070 ( fuflp, H1-06320Eetibel 1R A {e@g%%'l%&,e@% f‘? ,aﬁ%ﬂ%ﬂ ?ﬂ‘bé'g%tg’?r NgoWo |
Eur opean Patent PUV24&)on No. 595546) and MK-966 (described in U. S.

Patent No. 5,268, Qifdesulide (described in U.S. Patent No. 3,840,597), flosulide (discussed in J.
Carter, Exp.Opin.Ther.Patents, 8(1), 21-29 (1997)), NS-398 (disclosed in U.S.
Patent No. 4,885,367), SD 8381 (described in U.S. Patent No. 6,034,256),
BMS-347070 (described in U.S. Patent No. 6,180,651), S-2474 (described In
European Patent Publication No. 595546) and MK-966 (described in U.S.
Patent No. 5,968,974);

(x) The compounds and pharmaceﬁtically acceptable derivatives described in U.S.
Patent No. 6,385,724, U.S. Patent No. 6,077,868, U.S. Patent No. 5,994,381,
U.S. Patent No. 6,362,209, U.S. Patent No. 6,080,876, U.S. Pafent 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 86/03392, 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. 8,136,831, 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




(x) The conpounds and pharmaceutically acceptabl e derivatives described in
U S. Patent No. 6,395,724, U S Patent No. 6,077,868, U S. Patent No

5, 994, 381, 0%03,03 ent No. 6,362,209, U S. Patent No. 6 %ﬁﬁ@o%
Pat ent No , 133, 2 2, US Patent No. 6, 369,275, U S. Pa 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
Pat ent Application Publication No WD 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, g% 6.048236,Pd e fatens. N, 002,08k, U.G. SateniNmt5.945.589,. 438, 173,

U S. Patent No. 6, P 0 t

6, 300, 363, U.S. Pa?'gﬁ?@ﬁg 6 %gﬁ‘?? g,ggma%; %t%n?gi%ah‘g’ ?XBP%%@H T#IOWO

Patent No. 5,994, $79137555. infemational Retens Ampicaton PublatiomtNet W, 9625908, 320,

U S. Patent No. 6, 9

6307 047 U'S paeralinial baglst ABRlcERn Ploftatitng’ W0 s 745the Bteriiion

Pat ent No. 6, 020, Faentu ApplitationntPuliiicatios, did1, W®B, 95/15316atrtatnational 6 PagkAt 048,

Moo 6. 046, 236, U LPHIHEY PHafeatb] 155 WK EABHRS Iainaliiral PG aBgR AR, 1

Pat ent No. 6, 359, 1%ﬂqllcaMmMmtV\@1w6lm85ntlnmpmtmnalt PatenPulipplicatioro N WO

97/ 13755, Inter nat

I nt ernational Pat eé %pl‘ ﬁégﬁagﬁR%u%%gégﬁPBﬁéﬁéﬁ% % g&%" %‘S\égZ ?ﬁéé'%ﬁgqqional

Pat ent Appli cati onPaebl i AgglicationNdPubiiéatiph/ No3 18O | 85/6056@t, dmtaimaBataintPatent

lication Publicatison. No 5/ 1531 | nt tian Patelg 9\ E'qn
i on ro. wasipRi eubRatn e B, egidif B uRa B Repfdd

95/ 00501, | nt er nat PublisatidtaNetVOPELE40S, internditional\Patht Application Fublicaiibn dveal

ool 1 car o publ + Y SH/oREs IpebRioRsten ArpiateR sz W Ebasar,

Publ i cation No. WSH/R&R4M5No) Bmmm Mahaﬁlataerﬂatéi@pkpphaaﬁmnpﬁmbﬂatlmma?n

N0, 90,96/ 03388, {25 85 R34 RertbiA P ABR ASALMRA FUERbLER N8 WP oo Bbas,
International Patent Apphcatlon Publication No. WO 96/03392, international
Patent Application Publication No. WO 96/09304, Iniernational Patent
Applica_tion Publication No. WO 98/47890, and International Patent Application
Publication No. WO 00/24719.

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

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 figand 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 soivates thereof,



U S. Patent No. 5,344,991, International Patent Application Publication No.
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I nternational Patent Application Publication No. WO 96/0 ernati onal
Pat ent Application Publication No. WD 96/ 09304, International Patent
Application Publication No. WO 98/47890, and International Patent
Application Publication No. WO 00/2471920-The contents of any of the patent
applications, and in particular the general fornulae of \ the therapeutically
active conpounds of the clains and exenplified conpounds'therein, are
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LUTS assoct B¢ Samppundscoihg fupssint pvantiate Bisparady b Aisinqdsawell frown; to those
frequency. skilled in the art. Specifically, the patents, patent applications and publications, mentioned

hereinabove, each of which is hereby incorporated herein by reference, exemplify
compounds which can be used in combinations, pharmaceutical compositions, methods
and kits in accordance with the present inventions, and refer to methods of preparing
those compounds.

Pharmaceutically acceptable salts of the compounds suitable for use in the invention ,
include the acid addition and base salts thereof.

Suitable acid addition salts are formed from acids which formn non-toxic salts. Examples
include the acetate, aspartate, benzoate, besylaie, bicarbonate/carbonate,
bisulphate/sulphate, borate, camsylate, citrate, edisylate, esylate, formate, fumarate,
gluceptate, gluconate, glucuronate, hexafluorophosphate, hibenzate,
hydrochioride/chloride, hydrobromide/bromide, hydroicdidefiodide, 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 salfs.



The conpounds of the present invention are prepared by met hods wel |l known to
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solvated forms. The term ‘solvate’ is used herein to describe a molecular complex

comprising the compound of the invention and one or. more pharmaceutically acceptable
‘solvent molecules, for example, ethanol. The term ‘hydrate’ is employed when said
- solvent is water. ‘ )

included within the scope of the invention are compiexes such as clathrates, drug-host

e ) inclusion complexes wherein, in contrast to the aforementioned solvates, the drug and
host are present in stoichiometric or non-stoichiometric amounts. Also included are
complexes of the drug containing two or more organic and/or inorganic components which
may be in stoichiometric 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, 84 (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 include the compounds as
hereinbefore defined, polymorphs, prodrugs, and isomers thereof (including optical,
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Prodrugs in accordance with the invention can, for example, be produced by replacing
appropriate functionalities present in the compounds suitable for use in the present
invention with certain moieties known to those skilled in the art as ‘pro-moieties’ as
described, for example, in "Design of Prodrugs” by H Bundgaard (Elsevier, 1985).

Some examples of prodrugs in accordance with the invention include: ) ,’

(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 {C4-Ce)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-CypYalkanoyl,

Further examples of replacement groups in accordance with the foregoing examples and
examples of other prodrug types may be found in the aforementioned references.
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racemic, for example, DL-tartrate or DL-arginine.

.The present invention inciudes all phamaceutically acoeptaible isotopicalty-labelled
compounds suitable _for use in the present invention as hereinbefore described wherein
one or more atoms are replaced by atoms having the same atomic number, but an atomic
mass or mass number different from the atomic mass or mass number usually found in

e ) nature.

Exampies of isotopes suitable for inclusion in the compounds of the invention include
isotopes of hydrogen, such as 2H and 3H, 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, 70 and "0, phosphorus, such as *P, and sulphur, such as *S.

Pharmaceutically acceptable solvates in accordance with the invention inciude those
wherein the solvent of crystallization may be isotopically substituted, e.g. D;0, ds-acetone,
ds-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



conpounds suitable for use in the present invention as hereinbefore
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Formulations suitable for oral administration include solid formulations such as tablets,
capsules containing particulates, liquids, or powders, lozenges (including liquid-filled),
chews, multi- and nano-particulates, gels, solid solution, liposome, fims (including muco-
adhesive), ovules, sprays and liguid formulations. .

Liquid formulations include suspensions, solutions, syrups and elixirs. Such formulations
may be employed as fillers in soft or hard capsules and typically comprise a carrier, for
example, water, ethanol, polyethylene glycol, propylene glycol, methyicellulose, 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 wi% of the dosage form. In
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st arch andplishhaieqlilg@lasteum phosphat e« di hydrate. Tablets may al so optional 'y
conprise surface active agents, such as sodium |l auryl sulfate
Tablets may also optionally comprise surface active agents, such as sodium lauryl suifate
and polysorbate 80, and glidants such as silicon dioxide and talc. When present, surface
active agents may comprise from 0.2 wi% to 5 wi% of the tablet, and glidants may
.comprise from 0.2 wi% to 1 wi% of the tablet.

Tablets also generally contain lubricants such as magnesium stearate, calcium stearate,

0‘ ) zinc stearate, sodium stearyl fumarate, and mixtures of magnesium stearate with sodium
lauryl sulphate. Lubricants generally comprise from 0.25 wt% to 10 wt%, preferably from
0.5 wi% to 3 wi% of the tablet.

Other possible ingredients include anti-oxidants, colourants, flavouring agents,
preservatives and taste-masking agents.

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

Tablet blends may be compressed directiy or by roller to form tablets. Tablet blends or
portions of biends may alternatively be wet-, dry-, or melt-granulated, melt congealed, or
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ot uded bl 87 HEPRTERTG brCaatan WA, PSRNy NYmAPRO dSH. 012470, o

| ayers ands918eX).be coated or uncoated; it may even be encapsul ated. The
formul ati on of tablets is discussed in "Phar maceuti cal Dosage Forns:
Tablets, Vol. 1", by H Lieberman and L. Lachman, Marcel Dekker, N. Y.,

N. Y. 19805<ﬁudsmhﬂlaaaﬂs?foﬁarwa&mm&@éﬂoﬂ may e ?érhﬂﬂh‘ied Qb %medmen aBltioat i on

may be f or mul ?ﬁ d to be i medi ate and nodj fied rel ease. Modified rel ease

f or mul at i JROUHIEA reIgasey o Mppiied r%?afpﬁéﬁat’oﬂijlnﬁbﬁe delaysel.r Hstaiprd-, PHiSgE ed

and progr agordiled! Regited S prRBIMMBE rdibsd. r el ease fornulations for the
pur poses of the invention are described in US Patent No. 6,106, 864. Det aiI@

of other suitable release technol ogies such as high energy dispersions and

osnotic anQun@dMé ﬁﬂ:diﬁéﬂtrél@bésfoﬁhﬁlah&léoﬁrfﬂ%‘ﬁﬁ'rpbﬁesvﬁﬂﬂﬁé ifbertion aréBascbeaURi cal
Technol ogy -1i ne 01). The use of chewing gumto achieve

25
control | edU§eﬁ’ agatNps 638&-@% bé?f-‘talh?' dicother sutahie referse: inehpolpgiss Guch ias high
I nvention PlokpeRforRdahd b§|tn§g(§‘gng cfo“aféd Mar‘h@lb@ atr@‘:-fo ted @slinait lheaéFma PP

muscle, or_into an internal or means par ent er al
admi ni st r afh@maceutical Technology On-line, 25(2) 1 14 (2001) The use of chewing gum fo

achieve controlled release is described in WO 00/35298.

The compounds of the invention may alsc be administered directly into the blood stream,

into muscle, or info an internal organ. Suitable means for parenteral administration
include intravenocus, intraarterial, intraperitoneal, intrathecal, intraventricular, intraursthral,
intrasternal, intracranial, intramuscular and subcutaneous. Suitable devices for parenteral
administration include needie (including microneedle) injectors, needle-free injectors and .
infusion techniques.

Parenteral formulations are typically agqueous 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,

I ntravent %&{19%545' traurethral, intrastemal, int racranli,@*‘,mzi)&gdb%scul ar
and subcutaneous. Suitable devices for parenteral admnistration i nclude

needl e (including mcroneedle) injectors, needle-free injectors and S

I nfusion techniques. Parenteral fornulations are typically aqueous sol utions
whi ch may contain excipients such as s_ajg—;_s, car bohydrates and buffering
agents (preferably to a pHof from3 to 9), but, for sone applications,
they may be nore suitably fornulated as a sterile non-aqueous solution or

as a dried_form be used in conjunctign with a suitable vehicle such as
sterile, Bb? 83'&%%3&0&7&9@?33 iibe areéﬁatr'aﬁr@ﬁnwe%mﬁaﬁtrmaram OhRaRgnteek
under st er sbletisienday beMredset bR D Eof dpproprsdPfirmuaBibn Rthniia¥s, sti8l iak ¥hde
acconpl i shed usi r}gnstandard pharmaceutical techniques well known to those

ski |l ed i niNCRPORION ofhgpkiblilyrenhaneng agents-B2003/ 005729 -27 The sol ubility of
conpounds of the present invention used in the preparation of parenteral

solutions nmay be increased by the use of appropriate fornulation techniques,
such as t hEOMygliRngotostRagenterpl aeministiation, reh ha dprraulalgd osbe ramediate RBAST f or

parent er al nififieli reldadbl MModifidd Py f&%ﬁlbﬁ?né h eleiaye ! &s?é?ﬁ’éoo{jpungeéﬂ, fied

rel ease. Modified release formulations include , 'sustai ned-,

pul sed-,  €omilet dergetedangarearagmpdyelsgsantivus eanpaueds of thesinveniipnd mmaisbef
the invent ko B B€ a SSiMSbALEhadse fﬁiﬁ&ébﬂdiqﬁﬁ%f 38tnirfistrafibn %g!a;fpﬁﬁdﬂmt d
liquid for admnistration as an I nplante epot providing nodifiedrelease
of the act depotduayiding anodifiedrrplease of the @ctiver epmpound: drramplescofistieh fproglations ed

ent-s and ;2 ﬂ%%@agfe%%eanq;@GEﬂﬁﬁ&H%rgg. the invention nmay al so be

@M ni stered topic tot skin or nucosa, that is, dermally or
transdermal ly. Typical fornulations for this purpose include gels,

hydr ogel s, thbﬁ{aa??ﬁnéﬂﬁé Eﬁlérr\]tidg\gf%ﬂglg? Béva @ngéreﬂpgi%%@&o REVEIEH Sr mucosa,

dressi ngs, foans, _ ers, |1 np _ sponges, res,
bandages aiftfatnscderamally sirornsdemigliys o hypicatdormaiationsefon dhig . pumgsecintludergsisr s

i ncl ude al : ' bedes i ' [; m

gl ycerin, g‘g{i%?ﬁwgﬁ%g%g@fsagﬁ%% f 8lby: erg' dg#@%%pﬁﬁ@n%%éﬁﬁbﬁﬁgﬁgmﬁr S

may be i ncekipornatangs, wafers, f mmplantanspenges, Plibres; Swindagss (a8) , micgBBrggensy

Finnin and LWSQ%S(H%S} nggrb'e]@s%a? "Typical carriers include alcohol, water, mineral oil, liquid
petrolatum, white petrolatum, glycerin, polyethylene glycol and propylene glycol.
-Penetration enhancers may be incorporated - see, for example, J Pharm Sci, 88 (10),
-955-958 by Finnin and Morgan (October 1999).

Other means of topical administration include delivery by electroporation, iontophoresis,
. ) phonophoresis, sonophoresis and microneedle or needle-free (e.g. Powderject™,
' Bioject™, efc.) injection.

Formulations for topical 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 inhatation,
typically in the form of a dry powder (either alone, as a mixture, for example, in a dry blend
with [actose, 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-tefrafluocroethane or 1,1,1,2,3,3,3-heptafluoropropane.



O her nmeans of topical adm nistration include delivery by el ectroporation,

I ont ophorgal nophor esi s, sonophoresis and m crone e-free
(e.qg. Povﬁgrzjﬁ%‘é’:q?g%a Bi ojecttm etc.) injection. Fornul gﬁiz[#g&o?@rség%pi cal
adm nistration may be fornulated to be i medi ate and/or nodified rel ease.
Modi fied rel ease fornul ati ons i nclude del ayed-, sustained-, pul sed-,
controlled-, targeted and programed relgase. The conpounds of the invention
can al so be adnministered intranasally 51 by inhalation,! typically in the
formof a dry powder (either alone, as a mxture, for exanple, in a dry
blend wth |actose, or as a m xed conponent particle, for exanple, m xed
wi th phospgifbintnasal ussyuthe pawdsh gyireninge akivadiesiveagent forrgxappirl ohitosanal er
or as an aRLASdexd 2y froma pressurised container, punp, spray, atom ser
(preferably an atom ser using electrohydrodynam cs to produce a fine mst),
or nebuliser, with or without the use of a suitable propellant, such as

2004/ 054500 T T BSBARB R  Puty sy AL oF nelBie GRRA, 5 Ften o

conpri se ®ubpensitine oF be agampounid(s) efx theplirvention tcosaprising; foy axanhple, rethandhe
pressuris ' , r t o zer, r_nebul i ser..cont ain .

o ut on GHUEEK 8aRt, oP Y ytaB ol Bad i dor BeSB R RORBISES A Perfine 1 or
exanpl e, eeleasmlof theqetieeisa girbpellaht(s)oas aolvent ahd earabptivrahtsurfactagie rsuch aas

di spersin L LS or. extending.. rel ease of the active, a

propel | an%@@@hgﬁ‘gé‘%"\éeﬂghﬁ?ﬁ'853’68%06%% a9 f act ant, such as sorbitan
trioleate, oleic acid, or an oligolactic acid. Prior to use in a dry powder
or suspensi

Lon.formul ation, the dru rogduct i.s mjcronised to a, si.ze =
Ui bl e O 4 Ay PP S sbindin ket TS BRO RSt BiogtisE e
matlyI be aﬁiﬁeegeithbgy_f@ﬂaelmﬁr bpriniedistiono (ypicallyi lles? lrmaﬂacsdmiaunéj: aS’hisp&nfaglbd et
mlling, i et m ng, supercritic ui racessing.t.q .for.
nanopa?t i ¢ cﬁ?@‘ﬁ%’&#“ﬁ@é’?&ﬁr@&% T‘fﬂﬁ‘éﬁﬁg%m 'PPdi'i syeh §Br58§aldf’§/ﬁ“ 'ﬁ'fggwaaﬂde‘g}
(mede, formilgnglpercriticalMuitbrtbesiyy tolfbifhandpartidle, Sighitessixé homggenisation)s e
in an inhaler or .insufflator may be fornmulated to contain a powder m x of
the conpouf@PEY @HWAY: i nvention, a suitable powder base such as |actose or

starch and a performance nodifier such as |I-1|eucine, mannitol, or nagnesium

stearate. The |actose be anhydrous, or in .
apsuies (made, 1%? )éxample, #gm geﬂ;\tin or HPMC), blisters and cartridges for use in an

inhaler or insuffiator may be formulated to contain a powder mix of the compound of the
invention, a suitable powder base such as lactose or starch and a performance modifier
such as eucine, mannitol, or magnesium stearate. The lactose may be anhydrous or in
the form of the monchydrate, preferably the latter. Other suitable excipients include
dextran, glucose, maitose, sorbitol, xylitol, fructose, sucrose and trehalose.

A suitable solution formulation for use in an atomiser using electrohydrodynamics to
produce a fine mist may contain from 1ug to 20mg of the compound of the invention per
actuation and the actuation volume may vary from 1ul to 100pl. A typical formulation may
comprise a compound of the invention, propylene glycol, sterile water, ethanol and sodium
chloride. Alternaiive 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 inhaledfintranasal 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. Qther suitable
excipient dextran, glucose, naltose, sorbitol, uct ose,
sucrose an ?ﬁ!‘lﬁasose S A suitable solution formulatio @‘I?’fdzbdésoe%'{z% an
atom ser using el ectrohydrodynam cs to produce a fine mst may contain from
1 pg to 20ng of the compound of the invention per actuation and the
actuation volune may vary from 1111 to ONl. A typical formulation my
conprise a conpound of the invention, propylene glycol, sterile water,

et hanol and sodium chloride. Alternative solvents which may be used instead
of propyl ene %e%col i nclude gl ycerol and polyethylene glycol. Suitable
flavours, Mgdiedselpase fosnulations Bolyde delayed-. skStainedt dises-, aontrelless, tergeter i n
or sacchaéh@pﬁg mMtied flidasge added to those formul ations of the invention

i nt ended for hal ed/ 1 nt ranasal adm ni stration. Formul ations for :

i nhal ed/intranasal admnistration nay be formulated to be imediate and/or

v”\%dEBBZ?OEZE@%&W%%%@@H“%% Ehprea iy Fefily, frdiafmele 1,0
de: ayed-, . thesform é @ suppobitary. pessent, oo leheta, Cpam@@t:]ﬁﬁrl l:{mé?':gmﬂmdsﬂ::y
ease.
\r/:gl nal |l y, B?sg?ﬂ%ﬁ%ﬂéa@éméﬂ%ﬁ w&ﬁp% p 03| [ory, pessary, or gnema.
Cocogebﬂtsteer is a traditional supposi toryf base, but various alternati vezn
may Do for RO AARRE I8 eBlafadiid B inRiBn iy, be odyLPe e Be BRI RES o7
formul at i omgdtﬁadlrleleeseielmcbﬁbd relemaﬁon'a?latlcru]nsui_nslude,cjelayedernusltdlme!ﬁ pulsed-get ed
4 0 o SO i A0 pRRNBe Bipie 'Vt oy [ the form of drops of
am crom sed suspension or solution in isotonic, pH adjusted, sterile
ol e O A RSt O BN Bel Yot BY i ARRRl SRR B OB oo
non- bi odlegapwdﬁgbireﬂ(eafcgm of Ui'opsnm‘)almpdoarstad suspérsion demﬁ&nsnandsmiem’c; pHt at e
or vesicu

- st.e uch ni. 0SOMEeSs_or ones h
or ovead- | 1 AUERHoHOHE: sAE" Ge I SHERIRTG SR R TocRy Al RiAE Bl raien
cel | ul osi cinehidg neintmdns, bivdegradable (e.g. absorbable gel sponges, collagen) and non-
biodegradable (e.g. silicone) implants, wafers, lenses and particulate or vesicuiar

systems, such as niosomes or liposomes. A polymer such as crossed-linked polyacrylic

acid, polyvinylalcohol, hyaluronic acid, a cellulosic polymer, for example,

‘hydroxypropylmethylcellulose, hydroxyethylcellulose, or methyl cellulose, or a

heteropolysaccharide polymer, for example, gelan gum, may be incorporated together

with a preservative, such as benzalkonium chloride. Such formulations may also be
'; ) delivered by ionfophoresis.

Formulations for ocular/aural administration may be formulated to be immediate and/or
modified release. Modified release formulations include delayed-, sustained-, pulsed-,
controlled-, targefed, 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 altemnative to direct complexation with the drug, the cyclodextrin may



hydr oxypr opyl net hyl cel | ul ose, hydroxyet hyl cel | ul ose, or nethyl cellul ose, or
a heteromd ymaossass i de pol yner, for exanple, gelan gum popyee3/Hd3esy por at ed
together wth a preservative, such as benzal koni um chl ori de. Such

formul ations may al so be delivered by iontophoresis. Formul ations for

ocul ar/aural adm nistration may be fornulated to be i medi ate and/ or

nodi fied rel ease. Modified rel ease formggati ons include del ayed-,

sust ai ned-, pulsed-, controlled-, targeted, or programred rel ease. The
conpounds of the invention may be conbined with sol ubl e macronol ecul ar

pol yot hyl Aoy EnT BBt ot e LA oy B eyl AR cBfrmonty

sol ubi | i t ysedifesthese purposes are tipha-€-betes kind gantmaayclodetins, texamples/ afrwhich

stability [ i of. t fare I’lt.lOI’l

Br ug- cyc! QR pY Mimen Aéabons! Gaterd eplianolt Bos e 1 2o RLFAPA R
for nost WOs¥85H8r ns and administration routes. Both inclusion and

non-i ncl usi on ‘conpl exes my be used. As an alternative to direct

conpl exation with the drug, the cyclodextrin may WO 2004/ 054560

PCT/ 182003h86Hir@0 as - |B&1dsedel§mﬂteam administer macombiddiion \oe ,ac'tlve? oompoan@s?}rfbi' er,

di | uent, sol u iI ser. seqd for thes ose ha-,
ot o and SETRE Ly ¢h Blinort AL reira paticulsr diseash on Ry I8 i e sSobe

| nt er nat i asfethe iprdsent indptionCihiat BRs oNafre Vhrhaddutical cofipSsiiidha) 4B least ond\of

98/ 55148. In srmuch.as it nm e5| rable to adm ister a conbination ?f active

conpounds, Wf'g} €08 ReCOmpRY hlf;‘ SCias) ofvith ¢ ﬁt'f‘}ﬂ%”tﬁ’npmy convgnieNtiy B e or

condi tion, cdrrﬁbméﬁ initfidiformidia KitGRREble fr colRINNISESEEN ofiNGBoMPdsiidhel two or nor
pharmaceutical conpositions, at |east one of .which contains a conpound in.

accordance with the invention, may conveniently be conbined in the form of

a kit suitphlse therkic oragd Nhvdritish| eanﬁif.setsh@wsoap%bié Qdparatd Upharitadslificadf
the invention corrprl ses two or nore segar ate har maceut i cal corrp03| ti ons

at | east OTREROSHGNS. 3 lpasiianenel whish PRI %gompewﬁéf'mr%n'a%f@@r flegibed in

accor dancead@bﬁdan&@wnmnhvm.ona%dnﬁé&% fd?rse'iﬁpa%él?t r@{d!mﬁgftséw b&ﬁpéﬁtnéhs
conposition such as a contai ner, djvided bottl e, divid packet

An exanpl osush s pniaRet, divisleckottie, rrivided Toil pagiest. ba@xaﬁ@&aoff%sc tah%ﬂ is the
packagi ng ﬁhlfaﬁﬁils%fspacﬁ%é&'\‘cﬁ'ﬁhéﬁgcﬁaa fglof Eﬁrletﬂ_ Napkilbs QﬁdftﬂhﬂlHe”Ve”t' onis

particularly suitabl'e for adm nistering different dosage forms, for
The kit of the invention is particularly suitable for administering different dosage forms, for
example, oral and parenteral, for administering Ehe separate compositions at different
dosage intervals, or for titrating the separate compositions against one another. To assist
compliance, the kit typically comprises directions for administration and may be provided
with a so-called memory aid. /‘.

For the avoidance of doubt, references herein to “treatment’ include references to
curative, palliative and propliylactic treatment.



exanpl e, oral and parenteral, for adm nistering the separate conpositions at
different dosage intervals, or for titrating the separate conpositions

agai nst o4& Waok_Ey To assist conpliance, the kit typif@moﬁwﬁses
directions for admnistration and nay be provided wth a so-called nenory

aid. For the avoidance of doubt, references herein to "treatnment"” include
references to curative, palliative and prophylactic treatnment. WO

2004/ 054560 PCT/1B2003/005729 -31- CHENhSTRY EXAMPLES: EXAMPLE 1: (2S,
4S) - 4- ( 3- Chl or o- phenoxy) - pyrrolidi ne-1, 2-di carboxylic agid 1-tert-butyl
ester 2-nethyl ester / CI To a stirred solution of (2S,

4R) - 4- hydr(g_gm LAkewl.2-di carboxylic acid 1-tert- butyl ester 2-nethyl
ester (CAS egw&ﬁgxgm 6.1 kg, 24. 87nol), 3-chl orophenol
(3.52kg, 27. 39m01) & triphenyl phosphine (7.18kg, 27.37nmol) in tert-butyl

met hyl et M‘;@fu at 0' C was added dii sopropyl azodi car boxyl at e
(5.53kg, 27~ *n tert-butyl nethyl ether (1 5L) dropw se. The m xture

was stirred overnight at 20'C. The reaction was filtered and the |iquors

Cort-butyl ot AgP: ANAReiogphapedf ot abine) Arlicaminyli aqid o1 fe gl
at nospheric pr ester Bmdtiliestett | on & cooled to crystallise crude product,

which was collected by filtration (11.1kg, 125% contam nated with ca 35%
reduced diisopropyl dicarboxylate trip | phosphi ne oxide - corrected

yield = 86%. 'H NVR (400MHz, CDCI3): 6 = 1.p6° 1 49 (2 x s, 9H), 2.47
m 4 42,0854 (1 H 2 x m, 4.87 (1
m,

(21-1, m), 3.71 (51-1, m), 4.42
H m, 6.68 (1 H nm, 6.79 (1 H, .92 (1NHﬁg 7.18 (1 H, m. LRMS

ﬂ{em}rospray): mz 378 (MNa ). (ZS 1o) o
- 42 (3- Chl or o- phenoxy) - pyrrolidine-1, 2-di carboxylic acid 1-tert-butyl
ester d To a stirred solution of (2S, 4R)-4-hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-tert-

butyl ester 2-methyl ester (CAS Reg 74844-91-0) (6.1kg,24.87mol), 3-chlorophenol
(3.52kg,27.39mol) & triphenylphosphine (7.18kg,27.37mol) in tert-butyl methyl ether
(30.5L) at 0'C was added diisopropylazodicarboxylate (5.53kg,27.35mol) in tert-butyl
methyl ether (15L) dropwise. The mixture was stirred overnight at 20'C. The reaction was
filtered and the liquors washed with 0.5M sodium hydroxide (aq) (2 x 12.5L) & water
(12.2L). The tert-butyl methyl ether solvent was replaced with n-heptane (42.7L) by
atmospheric pressure 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, CDCls): 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
0
Cl HOH
O
,fj Wt
oA

To (2S, 48)-4-(3-Chloro-phenoxy)-pyrroiidine-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;O
(4.86kg, 115.4mol) in water {55.5L). The mixture was stirred overnight at 25'C. The THF



OH \'I N0 To (2S, 4S)-4-(3-Chloro-phenoxy)-pyrrolidine-1,2-dicarboxylic
acid 1- tGWOMMk4S6@Ster 2-met hyl ester (11.1kg, 20.28nopgTrisrodikesi26. 6L)
was added a solution of LiOH H20 (4.86kg, 115.4nol) in water (55.5L). The
m xture was stirred overnight at 25" C. The THE WD 2004/ 054560

PCT/ 1 B2003/ 005729 -32 was renoved by distillation & the resultant aqueous
solution extracted wth dichloronmethane33.3L & 16.7L). The conbi ned

di chl oronet hane | ayers were extracted W'th water (33L & 16.7L). The

conbi ned aqueous phases were adj usted to pH 3-3.5 with 1M hydrochloric

d & extract th.d th 2 x 22.2L). Th d
G chi or bk S B AECe W, MR oBode; FUtant, cHUepUS, SPIon, PRSI WHb! edl

to cryst adithis®niditar GABL & 16(7L9 hTM@&omahbeQﬁ@ﬂerMemdnbwejr@ meéeﬁ eﬁtrétﬂed
98% . 1H NMR (400 S'= 1. 42

2H), 3. 60-YUy at%(%ﬁ)m EM%':J%C‘@IBUO%’ amuﬁduszpf@@eﬁ Were ﬂsilusted 1 Pt*n% 3§Hylth 6.82 -
(m IH), 61[@41ydmchﬂdrn: ac?d(@:?) & Bxtrabted) w1ﬂ+3|\'§l&<ﬁh6ﬁbﬁ939rﬁﬁi 2Liﬂ1fhe[ Mﬁﬂmé’@‘l

340 [M 1] 340. 4S) - 4 Chl or o- phenoxy) - pyrrol | di ne- 2- car boxylic acid
(XXVI 1 1) QT,FN@IQ eé*mmmhw were xeplgced (Wit delugnss, (33 3L) which was cooled fo
4S)-4-(3 S @Mwﬁt KiGIP d 1-tert- butyl
ester (29% 1 di S%}é\)ﬁ\}fédbv?%'cq_fﬁge 2(3FL’ﬁ @O(I o this solution was

added 4M 1H=ICNM (%Q%N&ﬁe Cos)) 6 & 642, r‘ré&j(%va, SH)N2. 30'237& (I‘B»u?-';}] 3@3@0 (&% her

et ort iy o sodRe A5~ A e AR 306 '@b@ﬂ*f‘;&%&nﬁ” 94 0 LIF R o
(dd, 1H), B¥0 (d, 1H), 4.60 (dd, 1H), 5.02 (m 1 H, 6.88 (m 1 H, 697“
230, W o7 ok Efkctrondiony; FvZaiygT 0k Horytfihol 7 Gogposeray LMT] =4 T gy
C11H12Cl NGCS. HCI 0. 1H20 requires C,

(2S, 4S5)-4-(3-Chloro-phenoxy)-pyrrolidine-2-carboxylic acid OXXVIIN)

ci 8]
NH
O

XXVIIE

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) & stiired ovemight. 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;0D): § = 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. C4,H2CINO3.HCL.0.1H,O requires C,
47.20; H, 4.75; N, 5.00.



47.20; H, 4.75; N, 5.00. WO 2004/ 054560 PCT/1B2003/005729 -33- EXAMPLE 2:
4- (3- Fl uoggs henzyl ) - pyrrolidine-1, 2-di carboxylic acid |-t - bu ster
2-(2- i so%&%@?f-ﬁ%@%t hyl -cycl ohexyl) ester o ON F Pﬁ&zgﬂj}%gng

4- (3- Fl uor o- benzyl i dene) - pyrrolidine-1, 2-di carboxylic acid 1-tert-butyl

ester 2-(2- isopropyl-5-nethyl-cycl ohexyl) ester (1.20 g, 2.61 mml) was
dissolved in ethyl acetate:toluene (1:1, 12 m ). The solution was submtted
to hydrogenation on platinum oxide (1203%hy, 10 % by weight) at 25 C and 15
psi for | hour. The reaction mxture was filtered through arbocel and the
filtrate reduced under pressure. The residue was purified by flashmaster
chr omat ogr EXAMRIEIZi ng with heptane:ethyl acetate (15:1) to yield the title
conmpound as a colourless oil (1.11 g, 912 %. 'H NWR (400MHz, CD3CD): 6 =
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 28H(3-Fludrd-héhzyBPyrrolidine-{,2-didafboxpiid Greld 6htdritbutytestdr 232- 4. 30

dt, IH, 4.71 d, 1 6. d, .2 7,00 (d, 1H), 7.30 , 1H). LRVB
E AEDCI ) H) n 7 [M_i_%gyl_‘)\g%methﬁ-c&clohe;% ester ( " (a. 10

(2S, 4S) -4-(3-Fl uoro-benzyl)-pyrrolidine-2-carpoxylic acid nono hydrochl ori de
salt (XXIX) OH 1 o NH XX X T>E¥

4- (3- Fl uoro-benzyl)-pyrrolidine-1,2-di carbgkyl*c acid 1-tert-butyl ester
2-(2- isopropyl-5-nethyl-cycl ohexyl) ests 0.91 g, 1.96 mmol) was dissol ved
in toluene (2 m). 6N hydrochloric acid” (50pl)\ was added and stirred at
reflux for 18 h. The reaction m 5 0 roomtenperature and
extracted with ethyl acetate (3 x % > | ayer was

wcﬁnt rated by evaporated under ré Yive the title

d ppessure
/N
4-(3-Fluoro-benzylidene}-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-(2-

isopropyl-5-methyl-cyclohexyl) ester (1.20 g, 2.61 mmol) was dissolved in ethyl
acetate:toluene (1:1, 12 mi). The solution was suﬁfhitted to hydrogenation on p’I%tinum
oxide (120 mg, 10 % by weight) at 25 °C and 15 psi ?or 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 fitie
compound as a colourless oil (1.11 g, 91 %).
H-NMR (400MHz, CD;OD): 5 = 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.

(25,45)-4-(3-Fluoro-benzyl)-pyrrolidine-2-carboxylic acid mono hydrochloride
salt (XXIX)

0
F OH
NH

XXIX
4-(3-Fluoro-benzyl}-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-(2-
isopropyl-5-methyl-cyciohexyl) ester (0.91 g, 1.96 mmof) was dissolved in toluene (2 ml).
BN hydrochlotic acid (50ml) was added and stirred at refiux 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



WO 2004/ 054560 PCT/1B2003/ 005729 -34 conpound (417ng, 81 %9 as a white
solid. '"HyNyFoaheygs a 7:1 ratio of cis.-trans di asteregbq.ﬁﬁmgo(fsng he

product was recrystallised fromisopropyl alcohol to give the tit

conmpound (1 70ngy, 65% in a ratio of 14:1 cis:trans as determ ned by NWVR
"H NVMR (400MHz, CD30D): (m'xture of diastereoisoners 2S,4S:2S,4R (14:1)): 6
= 1.85 (q, 1H), 2.51 (quin, 2.69-2985 (m 3H), 3.07 (t, 1H), 3.41 (dd,
1H), 4.38 and 4.48 (t, 1 H), 6 90-7. 04 %m 3H), 7.32 (q, 1 H. LRVS (APCl):
mz [MH + 224. [a] 025 -1. 27 (c=9.00 in rrethanol) M cr oanal ysis Found C,

55.56; H, 4% H14F 2. HCl 82;. N

5. 39% %?J%é"ﬁ if‘r"FS QIlet?o ‘i?eﬁ’\‘@"Se R gﬂ'l'léﬂ“ﬁg 5%‘-"‘2'33 2 rb&%&ﬂ Pf cigdregs

1- teor ; Itgut glas?eFalaso:ﬁereb&o the @mdmpywaérméulisswmdml‘wpyb bpyl @RbR6! tggllvefﬁsbtﬁﬂl; Ft |
]~ e i n r | er u
erter 2- (259§ 98'}9?%@%3"’9 ﬁ%‘%kiﬂepét; tﬁglfﬁ)t’%a& %?%@be%ibw@@ by a met hod d
anal ogous t‘lQ—NI\VIat(4([IGMH2 reoaom)emrxmre @ﬂdi@étereomomers 2S5, 4928 4R (14:1)). 6 =1.85

4- (3- Fl uor | ) rr%I di ne- LIC acid 1-tert- but%n ester
2-(2- i sopl® pﬁﬂ S Bl Tl S B G ED s T 15 S8 T B 3k 4 F B ng
al keni ¢ nen cﬁgmtoar(m 3EVH. 48 ngroanal y5| s (m xture of diastereoisoners

cis (mgjor) and t s),; Found: 7.74; H,< 8.30; N, 2.90% C27H39 F2NOX4.
requires cl R@ﬁ@ﬂ{&ﬁl @Mb‘] 3‘34 2.92% [a]025 -71.92 (c = 3.26 in nethanol)

VD 2004/ 054568 -RGTF (B3AMR3H ARRHARY). - 35
Mici‘oanélysis: Found C, 55.56; H, 5.81; N, 5.34%. C,;H4FNO..HCI requires C, 55.50; H,
5.82; N, 5.39%. ’

4~(3-Fluoro-benzyl)-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-(2-
isopropyl-5-methyl-cyclohexyl) ester

4~(3-Filuoro-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-benzyl)-pyrroiidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-(2-
isopropyl-5-methyl-cyclohexyl) ester, using the appropriate starfing alkenic menthol ester;
[MH]480
Microanalysis (mixture of diasterecisomers cis (major) and frans): Found: C, 67.74; H,
8.30; N, 2.90%. CaH3s F2NO,. requires C, 67.62; H, 8.20; N, 2.92%;

[a]p® -71.92° (c = 3.26 in methanol)



(2S,4S)-4-(2,3-Difluoro-benryl)-pyrrolidine-2-carboxylic acid nono-
hydr ochl o (XXX) FO OH ~F\ NH XXX The title compound was nade
by the newr%%@?g“ 802 nple 2, starting from 4-(3-Fluoro- PCT/IB2003/005729
benzyl ) - pyrrolidine- 1 2-di carboxylic acid 1-tert-butyl ester
2-(2-isopropyl -5- nethyl cycl ohexyl) ester, and purified by
re-crystallisation with acetone/ether to give the title conpound as a
m xture of diastereoisoners (2S,4S:2S,4R5(-12:1)) deternined by 1HNVR (500
ng, 60 %9 as a white solid. 1H NWR (400 MHz, CD30D) (m'xture of
di astereoi soners cis :trans (12:1)): 5= 0. 80- 1. 90 (m 0.92H), 2.12-2.20 (m
2,832/ 05 (28 e oo . 40" (dd 031y,

m ) . , . ,
4.48-4. 54 2'59"6% '°"?96§'§§ﬁ%’(m 3H). LRVB (Electrospray): mz [M+ H'
242. Mcroanal ysis: Found C, 51.42; H, ,_5 08; ay, 5 01% Cl12H13NO2F2. HCI
requires C, 51.90; H, 5.08; N, 5.04%
(2S,4S)-Pyrrolidine-1,2,4-tricarboxyld
O NOKOO 4 To a mixture of 4- phe di ne- 1, 2-di carboxylic acid
di-tert-butyl ester (CAS Reg. No. 343 > ;o J. Org Chem, 2001,
3593-3596) (0.78g, 2.24mmol) and sodi um per| odate (5.77g, 27mm|) stirring
at OC under a nitrogen atnosphere in ethyXXxcetate

The title compound was made by the method of exampie 2, starting from 4-(3-Fiuoro-
benzyl)-pyrroiidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-(2-isopropyl-5-methyl-
cyclohexyl) ester, and purified by re-crystallisation with acetonefether to give the fitle
compound as a mixture of diastereoisomers (25,45:25,4R (12:1)) determined by 'H-NMR
(500 mg, 60 %) as a white solid.

"H-NMR (400 MHz, CD5;0D) (mixture of diastereoisomers cis :frans (12:1)). = 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 (g, 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%. CzHsNO,F».HCI requires C, 51.90; H,
5.08; N, 5.04%.

,2-d|-tert-butyl ester OH O

EXAMPLE 4:

(25,4S)-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,
0.08mmol) and stirred to room temperature over 18 hours. Diethyl ether (20ml) was added
and stired for a further 1Thr. 1M hydrochloric acid (5ml) was added and the mixture
extracted with ethyl acetate (3 x 30mi). Organic exiracts were combined, dried (MgSO,),



(5.5m), acetonitrile (5.5m) and water (8.5m ) was added ruthenium

trichl orida 100808560 0. 0O5rmol ) and stirred to room t enpergitiEo@i®s12d8 hours.
D ethyl ether (20m) was added and stirred for a further 1 hr. 1 M

hydrochl oric acid (5nl) was added and the m xture extracted with ethyl
acetate (3 x 30m ). Oganic extracts were conbi ned, dried (MyS04), WO

2004/ 054560 PCTI I B2003/ 005729 -36 fil t.egged and evapor ated under reduced
pressure. The residue was purified by chromatography on silica gel, eluting
with 50:50:1 ethyl acetate: heptane:glacial acetic acid to give the title

1730- 1 40 oL R yBRTe el Blpodd Hposdligy e Bhe 25, By iy

1H); 3. 65-cBr@vatognaphy onisiliea §eis eluting Fith m'sp 50: 'ﬁeﬂwyl[aoatambeﬁt]ane :4laeRd dcetie A(cid

0.7H) & 4. | M 1] 314
(ZSHZlS) 4*%%“’ ﬁ%?“ﬁ) R%r%t%@?%% @19;?@3?32;3?% gmd](XXI) ~ F-
Q\ N\H O bGNMR4(4OGMqu6Dﬁ}I3wﬁ3ndx40mub)(m), 1aw r226-2.40 {2 1 Bi);ca4 2266 (n, 1) d

annyar ous My Oe o Aree P i A& e B33 erttirdamirelst BB-6et mnger

a nitroger). 2 &4(#0e4.26 {of 0.8H) frotametlsle sol vent was renoved under reduced
pressure resul ti solid triturated with ethyl acetate to give
a white s %é\?ﬁ ﬂ&kﬁf@t al | i sed fromethyl acetatefisopropyl al cohol
to give thetitle corrpound as a mxture of diastereoners (-5:1 2S,4S:2S, 4R)

g.so?l-\é\%tge(;o' Id%#’&% o %@ew{'gmgﬁge F{s 400%)(8&388 3.00

(mll—l);333340m1|—|) 3.52-3.60 (m 008H)s43.60-3.68 (0.2H); 3.96 -
4.04 (m 1H); 4.04-4.12 (m 1H); 4.42- (m .8H); 4.40-4.56 (m 0.2H);
6.65-6.80 (m 3H), 7.21-7.30 (m | (electrospray): [ Mtl] 240;
[ M23] 262; [M 1] 238. NH

o}

xXXi

4-(3-fluoro-phenoxymethyl)-pyrroline-1,2-dicarboxylic acid di-tert-butyl ester
(475mg, 1.2mmol) was dissolved in a solution of anhydrous hydrogen chloride in dioxane
(4M, 15mi) and stirred at 58°C under a nitrogen atmosphere for 1 hour. The solvent was
removed under réduced pressure and the resulting semi-solid triturated with ethyl acetate
to give a white solid which was recrystallised from ethyl acetate/isopropyl alcohol to give
the title compound as a mixture of diastereomers (~5:1 25,4S5:25,4R) as a white solid
hydrochloride salt (90mg, 35%)
"H-NMR (400MHz, CD;OD): 5 = 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 3:

(38,5R)-3-Amino-5-methyl-octanoic acid hydrochloride(R)-2,6-Dimethyl-non-2-ene.

To (S)-citronellyt bromide (50 g, 0.228 mol) in THF {800 mL) at 0°C was added LiCl (4.3 g)
followed by CuClis (6.8 g). After 30 minutes methylmagnesium chloride (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



EXAMPLE 5: (3S, 5R) - 3- Am no-5-net hyl -octanoi ¢ acid

hydr ochl of,j. d 2,6-Di methyl -non-2-ene. To (S)-citronellyl brom de (50 g,
0.228 nol W‘?f?g’%% 0300 nL) at OC was added LiCl (4.3 g) PGIABRZO8SBY Cud 2
(6.8 g). After 30 m nutes nethyl magnesiumchloride (152 nmL of a 3 M
solution in THF, Aldrich) was added and the solution warned to room
tenperature. After 10 hours the solutiogn was cooled to OC and a saturated
aqueous sol ution of anmoni um WO 2004/ 054860 PCT/ |1 B2003/ 005729 -37 chloride
careful ly added. The resultant two |ayers were separated and the aqueous
phase extracted with ether. The conbi ned organi c phases were dried (MgSOH)
and  concéhlorigesarafdlygidded( Re @saltatit ivat layérsiwee Beparatedhdihg aqe8its piesd

e U 6 g S B il By

(R)-4- Met fﬁbhoélﬁfatétﬂ% Cgidé Jﬂg-z@dlﬁr@h yhn6h- Qlefi'%t gﬂos 50@3& eUgecg%ﬂthg Qu&r%rm')

in acetone $433 was a sol ut1 on In H2SO

(335t T EHGaenG1H NbIR (4060 GDES) B &, SRR (e digee. BHDUIG (o

Cr03 (26 ®H)0%1.3G9mmalH 1.5 22$§ﬁlogg )/ H20 (100 nmL) was added. After 12
hours the sc?] uthon w?sts |'F!ut d vm%th rine and the solution extracted with

ether. The conbi ned organi c phases were dried (MgSO4) and concentrat ed.

Fl ash chrp ph t of 6:1 to 2:1 hexane/ Et OAc) gave
(R -4-nmeth gym 2n0|¥c&gélﬁ$‘ﬁgs an oil. 12.1 g; 65% M5, niz (relative
i ntensity)to

(Bf)f-?p §-imethyigmoog2-ene (20 g, 0.13 mol} in acetone (433 mL) was added a solution

RS o el ol AL D A
#0194 nol )a funtheﬂ'hEO(lE!.O& Oit‘)a &6 go@ MOg(ﬂd RSy @Rty SW(FHﬁLPWBQ %dgg@ g,

0.17 nol). After 1 hour nmol’) was a foll
(4R, 59)- ( -Aftes-12chaws tHe solitiop was dbluiemb wmtulmmeancﬂme(mn@n éxiragtegoiith ethee

m xture t af %o tr was

renmoved WW?%{; 6@%@%?@%3& ‘IH(%% ?J%gen@ﬁastd@ﬁ Q’?'ge E%ﬁré%c# erzéssgur e.

Fllash chr aftwéragto l@i&ﬁy ; a&llehﬁﬁﬁ@@/tgtﬁﬁéxsﬁléXE&OAc) ave ﬂRM—methyi heptanoic acid

(4R, 55)-4-neth L/% hept ano enyl - oxazol'i di n-2-one as an
0i | . 31 5?}3"75‘ 1211:8;

S%. %Sgn%érelatwﬁ "'@ﬂ@'tzgr 143 H,}00%]r el ative intensity):
304 [ MH, 1009

3S, 5R) - 5- Vet S nmet hyl - 2- 0xo- 5- phenyl - oxazol i di ne- 3- car bonyl
( ) - (%E 333-4-Me$h R}-4-methyl-l¥eptanoyl)-5-phgnyl-gxazol|dm-2-one yb-

To (R)-4-methyl-heptanoic acid (18 g, 0.132 mol) and triethylamine (49.9 g, 0.494 mol) in
‘THF (500 mL) at 0°C was added trimethylacetyichloride (20 g, 0.17 mol). After 1 hour LiCl
(7.1 g, 0.17 mol) was added foliowed by (4R,58)-(+)-4-methyl-5-phenyl-2-oxazolidinone} 3
{30 g, 0.17 mol). The mixture was warmed to room temperature and after 16 hours the

c:\ ) filtrate was removed by filtration and the solution concentrated under reduced pressure.
Flash chromatography (7:1 hexane/EtOAc) gave (4R,58)-4-methyl-3-((R)-4-methyl-
heptanoyl)-5-phenyl-oxazolidin-2-one as an oil. 31.5 g; 79%. [alp = +5.5 (¢ 1 in CHCI3).
MS, m/z (relative intensity): 304 [M+H, 100%)].

(38,5R)-5-Methyi-3-((4R,5S)-4-methyl-2-oxo0-5-phenyl-oxazolidine-3-carbonyl)-
octanoic acid tert-butyl ester.

To  {4R,58)-4-methyl-3-((R)-4-methyl-heptanoyl)-5-phenyl-oxazolidin-2-one  (12.1 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 (MgSO4) and concentrated. Flash chromatography (9:1 hexane/EtOAc)



octanoic acid tert-butyl ester. To

(4R, 59) -4 R) - 4- net hyl - hept anoyl ) - 5- phenyl - oxa 12.1
g, 0.04 r\gf%ﬁb}i}g% ((?200 n) th -58C vvag ;ddeg soé| um BeTABLoRs Gs7° (

bis(trinethylsilyl)amde (48 nL of a 1 Msolution in THF). After 30 mn

t - butyl bronpaceate (15.6 g, 0.08 nol) was added. The solution was stirred
for 4 hours at -50C and then warnmed to rgomtenperature. After 16 hours a
sat urated aqueous sol ution of ammoni um chi ori de was added and the two

| ayers separated. The aqueous phase was extracted with ether and t he

conbi ned or%anl C ases dr| ed ( SO4) and concentrated. Fla

chr omat ogr S98 (9 b nd-259- WﬂMiQUSﬁz@rbOM)'gave .

Sooho b agaén%gﬁndsé@f@ﬁéma%é%"m??%?%aa Pafeiog 28502 (¢ A BRpBcio MY 1 |
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28. 23, 20.8834210.98,38177, 59415137.58, S(Xﬁ) 2806RP0.38 N, ir@lHr:&t))ﬂsz succinic acid
4-tert-butyl ester. To

(3S,5R)-5-net hyl -3-((4R, 5S) - 4- net hyl - 2- oxo- 5- phenyl - oxazol i di ne- 3- car bonyl ) -
oct anoi ¢ a(S)d2-{(R)-2-Methyl-petyhisucthi®adid HidRbuti®estern H20 (73 nl) and THE

ot lom “5T8 o os SRS R B Lstath oo S ey srningeS-FarpoRdr

12. 8 nL Li gHahéic Scithebuil stbr prok (5@25"117-109% H58Q23 i Ung aiHK ezam)my)eeﬁ padded.

After 30 mnutes sodiumbisulfite sodiumsulfite (13 g), and water
(60 nL) wawasedded & rémixed sb);ahhenﬁh@l—((ﬁom mL of artid Mm&mtlo@laﬂd hﬂgpz {(1¥6emtwo - '

| ayers were sgﬁar ated and the aqueous |a é’dé extracted with ether. The :
conbi ned  6f 8 3VacsutinndAliger b heusn adether 48 - HRHH(0-8 Mhsalution) apd S8 Pefi n

hept ane (3PA0BLB0%I88utidr ks ﬁtﬁt{ g\?t%p 3W@sndtes 8aReh Bihin@ne §)hsodilim Siafite

dried (MgSO4) "and concentrate

(S)-2-((R{B gr)etahd Mamar(ﬁplmL)swas: bider mtlowledﬂfby etekadm:(WO mak) and etheg (1BHL).
m![ 22 S:Nflfl) ﬁﬁ%}t}o hyﬁg we%tge grat?J;%l\Jc} thfe%rqtuggds %r‘ efxltr% & 'c‘.%}fh el\@ér ‘H-,e c&m%{naetd' ve
5R) - 3- Benz ymanizaihzsey hwene nonceninatddytb-amodilbthat wasdistolved i hépthys (300tral). The

(o0 "3 resyithirsctin NiaedfEre %%hﬁr@%%st@@féﬁé&ﬁg%? 1t pnbeiizd i93HE5, 200
m-) was tl(@%g@% gd% i &@m@%@@gx'wﬂwﬁ e@.éro( rq . 9BF) i WadNihed

stirred at 'roo eactlon nm xture was
t hen heat ednmedigtefy w&hcﬂ:@furmtaranuf ication. éésbmzérelgtwe lntensﬂy) 257 [M+H, 100%).

(3S, 5R)-3-Benzyoxycarbonylamino-5-methyl-octanoic agid, tert-butyl ester.

A solution of (S)}-2-((R)-2-methyl-pentyl)-succinic acid 4-tert-butyl ester (6.0 g, 23.22
mmol) and triethylamine (3.64 mLt, 26.19 mmol) in toluene (200 mlL) was treafed with .
diphenylphosphoryt azide (5.0 mL., 23.22 mL) and stirred at room temperature for 0.5
hours. After the reaction mixture was then heated at reflux for 3h and cooled briefly,
benzyl alcohol was added (7.2 mL, 69.7 mmol) and the solution heated for ancther 3 h.
After the reaction mixture was allowed to cool, it was diluted with ethyl ether (200 mL) and

the combined organic layer was washed successively with saturated NaHCOz and brine
and dried (Nay;SQ,). The concentrated organic component was purified by
chromatography (MPLC) eluting with 8:1 hexanes: ethyl acetate to provide (38, 5R})-3-
benzyoxycarbonylamino-5-methyl-octanoic acid, teri-butyl ester (6.4 g, 75.8%). MS: M+1:
364.2, 308.2.



benzyl al cohol was added (7.2 nL, 69.7 mmol) and the sol ution heated for
anot her 3 the reaction mxture was allowed to ¢ i,t was diluted
with et hylvJb %"%& 0O m-) and the conbined organic |ay‘é&%g"3{}3§§ﬂ8d
successively with saturated NaHCO3 and brine and dried (Na2SOQ4). The
concentrated organic conponent was purified by chromatography (MPLC)
eluting with 8:1 hexanes: ethyl acetate %?0 provide (3S, 5R)-3-

benzyoxycar bonyl ami no- 5- met hyl - oct anoi ¢ “&ci tert-buty|l ester (6.4 g,
75.8% . Ms: MH1: 364 2, 308.2. WO 2004/ 054560 PCT/ 1 B2003/ 005729 -39 (3S,
5R) - 3- Am n@-5- et h octan0|c acid, tert-butyl ester. A solution of (3S,
5R) - 3- benz&% ﬂmwpﬁiﬂmtﬂ@ﬁtﬂtest butyl ester
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HCl (100 nbsg nyq feated under reflux 18 hours, cooled, and filtered over
Celite. The % rate was concentrated in vacuo to 25 nL and the resulting
crystals were coIIected and dried to provide (3S,

5R)-3-amn C np 142.5- 142.7C (1. 2g,
50.56% . A séco %'cr)'%% -@&hﬂo:@%@?ﬁ@ﬁ%ﬁ%ﬁ% ®he filtrate. Anal. Calc'd
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aqueous HON; 6.5beCcruppes. | ayer is then conbined with 10 nL of 6 N aqueous
HCl, and stirred at 45-65C. The reaction m xture is

(38, 5R)-3-Amino-5-methyl-octanoic acid hydrochloride acid sait.
5.3 g of 28-(2R-methyl-pentyl)-succinic acid-4-tert-butyl ester contained in 30 mL
methyltertbutyl ether is reacted at room temperaturé with 3.5 mL triethylamine followed by
6.4 g of diphenylphosphoryl azide. After allowing the reaction to exotherm to 45°C and
stirring for at least 4 hours, the reaction mixture is aliowed to cool fo room temperature
. ) and stand while the phases separated. The lower layer is discarded and the upper layer
is washed with water, followed by dilute aqueous HCI. The upper layer is then combined
with 10 mL of 6 N aqueous HCI, and stirred at 45-65°C. The reaction mixture is
concentrated by vacuum distiliation to about 10 -14 mL and allowed to crystallize while
cooling to about 5°C. Afier 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 friethylamine (91 mi, 0.657 moi) in CH2Cla

(800 mL) at 0°C was added methanesulphonyl chloride (26 mL, 0.329 mol) in CHoClp



concentrated by vacuumdistillation to about 10 -14 nL and allowed to

crystal | i wo yoybsysecool ing to about 5C. After collectingptigpiaoHsiesto by
filtration, the product is washed with toluene and reslurried in tol uene.
The product is dried by heating under vacuumresulting in 2.9 g (67% of
white crystalline product. The product may be recrystallized from aqueous
HCl. nmp 137C. EXAMPLE 6: Met hanesul foniggacid (S)-3, 7-di nmet hyl - oct - 6- enyl
ester. To S-(-)-citronellol (42.8 g, 0.274 nol) and triethylamne (91 ni,
0.657 mol) in CH2Cl2 (800 m-) at OC was added net hanesul phonyl chloride

(26 m_ 0. | / 56 2 2 m.) .
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or gani c phergeniagbask wad dfibt F0BOay) éind eonesntraticeth afforaftietitied bempaourideah oil
conmpound ap,_oi | QE‘SO.S_ g, 94% which was used w thout further purification.
VS, miz (r€Paxg¥%Rhwhichwas used wisthoyt fertwy purification.0d8q m/z (relative intensity): 139
(R -2, 6- Dﬁg@d}n}llmggg@mene To net hanesul fonic acid

(S)-3,7-dinmethyl -oct-6-ényl ester (60 g, 0.256 nmol) in THE (1 L) at OC was
added Iithium alum nium hydride (3.8 g, 0.128 nol). After 7 hours, a further

3.8 g of Iy ﬁ)tggmﬁgt{,g]_gm_@z‘ dride was added and the sol ution war med to room
tenperature. Afte hours, "a further 3.8 g of |ithium aluni num hydri de was
added. Aft B¢ methangsulfanic adid {G)BF-dimethyi-ectdi-enyl eates (68 gePRSBYM@LINEHEC W)t h 1

tuo. phasee e cones saBed Ml Hhmiiosk 55ids e G0 el andl 1At sy Bl
?OnCﬁnt r at 8 g of dithiord althlmnn]mt hpdrideomesuaddeds aml dhe sehitioh wasmedisted roart hogt
(R - vt smietbico Raeb p6Ue, & il oo o ARE) Bbbind bt ed 88da. aner @)

(R) - 4- net hgh‘urthepﬂahouns 'Ehelrdawm wis tarefally guenchgd with 1Nacitrid aid ard thelso(diod g,
56% . MB, e sity): 129 [MH 1009 . .

(AR 5 - a- Tt fuRtBh Wil otte, THR\b¥iient i Esg ki Soasaied G dhs oapis.ehass
procedur e wasidried (MgSORP asy BbhesitGtaf to afford the titled compound as an oil which was
(4R, 59) - 4- et hy I-3-§(R) 4- et hyl - hept anoyl ) - 5- phenyl - oxazol i di n- 2- one was
utilized gHsRhthawsiurther parifiations M, me ( tweunte@%w 139 [yBHh 100%E, nf 2
(relative intensity): 290 [ M+H, 100.

(R)-4-Methyi-hexanoic acid.

A procedure similar fo the synthesis of (R)}-4-methyl-heptanoic acid was utilized giving the

acid as an oil {9.3 g, 56%). MS, m/z (retative intensity): 129 [M-H, 100%].
(4R,58)-4-Methyl-3-((R)-4-methyl-hexanoyl)-5-phenyl-oxazolidin-2-one.

A procedure similar to the synthesis of (4R,5S8)-4-methyl-3-((R)-4-methyl-heptanoyl)-5-
phenyl-oxazolidin-2-one was utilized giving the titled compound as an oil (35.7 g, 95%).

MS, m/z (relafive intensity): 200 [M+H, 100. D

(38,5R)-5-Methyl-3-{1-((4R,58)-4-methyl-2-oxo0-5-phenyl-oxazolidin-3-yl}-methanoyi]-
heptanoic acid tert-butyl ester.

A procedure similar to the preparation of (3S,5R)-5-methyl-3-((4R,58)-4-methyl-2-0x0-5-
phenyl-oxazolidine-3-carbonyl)-octanoic acid tert-butyl ester was followed giving the titied
compound as an oil (7.48 g; 31%). MS, m/z (relative intensity): 178 [100%], 168 [100%];
falp =+ 21.6 (¢ 1 in CHCI3).

(8)-2~{(R)-2-Methyi-butyl)-succinic acid 4-tert-butyl ester.
(38,5R)-5-Methyl-3-[1-((4R,55)-4-methyl-2-0x0-5-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 H202



(3S, 5R) - 5- Met hyI 3-[1-((4R 5S) - 4- net hyl - 2- oxo- 5- phenyl - oxazol i di n-3-yl)-nmeth

anoyl |- hers id tert-butyl ester. A procedure Si
preparat|on of 3 Ed&;R) 5-met hyl - 3- ((4R, 59) - 4- et hyl - @é@@ﬁ&l&ogﬁg

phenyl - oxazol i di ne- 3-carbonyl )-octanoic acid tert- butyI ester was foll owed
giving the titled conpound as an oil (7.48 g; 31 %9. M5, niz (relative
intensity): 178 [100%, 169 [100%; [alp_=+ 21.6 (c 1 in CHCI3).
(S)-2-((R)-2-I\/Ethyl-butyl)-succi nic acid 4-tert-butyl ester.

(3S,5R) -5-Met hyl -3-[1- ((4R, 5S) - 4- et hyI 2- 0X0- 5- phenyl - oxazol idin-3-yl)-nmeth

| 7.26 0.01 20, (53 ni
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oil (4.4 g‘;d"ﬁab %%gggg4whou %earvﬁ%ﬁj;tl lftl%gt &étf% ﬂﬂrﬁ rﬂ%p@f'&&

i nt ensi t y)intepsify)] 24004P0%}. 3S, 5R) - 3- Benzyoxycar bonyl ami no- 5- et hyl - hept an0| c
acid, tert-butyl ester. This conmpound was prepared as descri bed above
starting with (S)-2-((R)-2-nethyl-butyl) succinic acid, 4-tert-butyl ester
to give (388, 5R)-3Bdrayeyycarhemiiaminaiinmethgl-hepthnoic doid ttertdiutylasiter.
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and d, 6H), 1.08-1.16(m 2H), 1.27-1.30(m 2H), 1.42(s, 9H), 1.62 (br s,
2K, 2.15 (S%d 5R -Ammo-58 meéhy?ﬂepflanonc atl:_%) tert-butyl ester
This compound was prepared as described above starting with (38, 5R)-3-
benzyoxycarbonylamino-5-methyl-heptanoic acid, fert-butyl ester instead of (38, 5R)-3-
. benzyoxycarbonylamino-5-methyl-octancic acid, ferf-butyl ester to give the titled
compound. *'H NMR (400 MHz; CDCl;) & 0.84 (overlapping t and d, 6H), 1.08-1.16(m,
2H), 1.27-1.30(m, 2H), 1.42(s, 9H), 1.62 (br s, 2H), 2.15 (dd, 1H, J= 8.54 and 15.62 Hz),
.‘f ,) 2.29(dd, 1H, J = 4.15 and 15.37 Hz), and 3.20(br s, 2H).

(38, 5R)-Amino-5-methyl-heptanoic acid hydrochloride

A slurry of (38, 5R)-amino-5-methyl-heptanoic acid, ferf-butyl ester (1.44g, 6.69 mmol) in
3N HCI was heated at reflux for 3 hours, filtered hot over Celite, and concentrated to
dryness. Trituration of the resuiting solid in ethyl ether provided (38, 5R)-3-amino-5-
methyl-heptanoic acid hydrochloride, (0.95q, 85%) mp 126.3-128.3°C.

EXAMPLE 7:
(3S, 5R)-3-Amino-5-methyl-nonanoic acid

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




2.29(dd, 1 H J =4.15 and 15.37 Hz), and 3.20(br s, 2H). (3S

5R) - Am no%mj/mggmept anoi ¢ acid hydrochloride A s urryp@f,[gza@,msng
5R) - am no- 5- net hyl - hept anoic acid, tert-butyl ester (1.44g, 6.69 mmol) in

3N HCl was heated at reflux for 3 hours, filtered hot over Celite, and
concentrated to dryness. Trituration of the resulti ng solid in ethyl ether
provi ded (3S, 5R)-3-am no-5- nethyl-heptmnoi c acid hydrochl oride, (0.95g,
85% np 126. 3-128.3C. EXAMPLE 7: (3S, 5R)-3-Am no-5-net hyl - nonanoi c acid
(R -4-Methyl -octanoic acid. Lithiumchloride (0.39 g, 9.12 mmol) and copper

(1) chl orl,&em?.mf? , 4.56 Mol ) were conbined in 45 m THE at anbi ent
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anbi ent tenperature, stirred 30 m nutes,
100 mL with H50.,

(4R, 58)-4-Methyl-3-((R)-4-methyl-octanayl)-5-phenyl-oxazolidin-2-one.

To (R)-4-methyl-octanoic acid (2.14 g, 13.5 mmol) in 256 mL CHoCly at 0°C was added
3 drops DMF, followed by oxalyl chloride (1.42 mL, 16.2 mmol) resulting in vigorous gas
evolution. The solution was warmed directly to ambient temperature, stirred 30 minutes,
and concentrated. Meanwhile, to a solution of the oxazolidinone (2.64 g, 14.2¢ mmol) in 40 ’
-mL THF at -78°C was added n-butyllithium (1.6 M soln in hexanes, 9.3 mL, 14.9 mmoi)
dropwise. The mixture was stirred for 10 minutes at which time the acid chioride 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 EtpO and sat. NH4Cl (aq), the phases were separated, and the
organic phase dried (MgSQ4), and concentrated to fumish 3.2 g of the titled compound as

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



and concentrated. Meanwhile, to a solution of the oxazolidinone (2.64 g,

14.9 mml%,piaia%ﬁ&ﬁﬁﬁ-LQTHE at -78C was added n-butyllithi %ﬂé@:i%s?%ln in

hexanes, nmol ) dropwi se. The mixture was stirr 0

m nutes at which tine the acid chloride in 10 nL THE was added dropw se.
The reaction was stirred 30 mnutes at -78C, then warned directly to

anbi ent tenperature and quenched w th sgt. NHACI. The m xture was
partitioned between Et20 and sat. NH4C ?aq), t he phases were separated, and
the organic phase dried (MgSO), and concentrated to furnish 3.2 g of the

titled conpound as a colourless oil. LRVS: nmlz 318.2 (Mr). WO 2004/ 054560
PCT/ | Bzoog(}ig “SoMethyt-3-((4R,55)-4-methyl-2-0x0-5-phenyl-oxazolidine-3-carbonyl)-
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mxture-.\A/agHg13i)_rred vigorously for 90 mnutes,- then warnmed to anbient
tenperature and stirred 90 mnutes. The reaction was quenched at 0C by
addition of 100 m - 10% NaHSOB (aq), then extracted with Et20. The phases

vere separ ahody R Mdth§-REIN L fedifig Seid A et ubi diter.

To a solution of (3S,56R)-5-Methyl-3-((4R,55)-4-methyl-2-oxo-5-phenyl-oxazolidine-3-
carbonyl)-nonanoic acid tert-butyl ester (2.65 g, 6.14 mmol) in 20 mL THF at 0°C was
added a precooled (0°C) solution of LIOH monohydrate (1.0 g, 23.8 mmol) and hydrogen
peroxide (30 wt% aqueous soln, 5.0mL) in 10 mL H»O. The mixture was stirred

vigorously for 90 minutes, then warmed to ambient temperature and stirred 90 minutes.
.i ) The reaction was quenched at 0°C by addition of 100 mL 10% NaHSO3 (aqg), then

extracted with Ef>0. The phases were separated, and the organic phase washed with
brine, dried (MgSO4), and concentrated. The ftitled compound was used without

purification.

(3S, 5R)-3-Benzyoxycarbonylamino-5-methylnonanoic acid, fert-butyl ester

This compound was prepared similarly as described above starting with (S)-2-((R)-2-
methylhexyl) succinic acid, 4-tert-butyi ester instead of (S)-2-((R)-2-methylpentyl) succinic
acid, 4-tert-butyl ester to provide the titled compound as an oil (71.6% yield). '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).



brine, dried (MyS04), and concentrated. The titled corrpound was used w t hout
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tert-butyl ester This conpound was prepared simlarly as esc Y ove
starting with (S)-2-((R)-2- nethyl hexyl) succinic acid, 4-led butyl ester
instead of (S)-2-((R)-2-nethylpentyl) succinic acid, 4-tert-butyl ester to
provide the titled conmpound as an oil (71 6% yield). 'HNVR (400 WMHz; CDCl 3)

S 0.81(t, 3H, J = 4.40 Hz), 0.85(d, 3H %= 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
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use in the |nve tégqgag al pha- 2-del_t a gan s may be neasured in a

radi ol i ganﬁo%ﬁﬂ oL 8 Yﬁf”PSIIIf‘@a'[?ﬁB RYi GIvsiale were golecteds waghed wWithi ved

from por ci s@difsral QNtH@SHﬁé d('né‘@ vide ﬂ%ﬁﬂ@o&m oundnfs $023aK8 3°C Y, &Hlffonal

Oford J., Thurlow R FO%O BChem'ﬁ;ps 996; 271 5879 5776).
' crops  were obtalned from the filtrate to prowde 1.03g (70.4%)." Anal. Caic'd for -
C1oH21NO2-HCI: C: 53.68, H: 9.91, N: 6.26, Cl: 15.85. Found: C: 53.89, H: 10.11, N: 6.13.

MS: M+1: 188.1.

BIOLOGY EXAMPLES:

The biological activity of compounds suitable for use in the invention as alpha-2-delta
ligands may be measured in a radioligand binding assay using [°Hlgabapentin and the a-
2-5 subunit derived from porcine brain tissues (Gee N.S., Brown J.P., Dissanayake ’

V.UK,, Offord J., Thuriow 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.



Exampl e 1: Investigation into the effects of an al pha-2-delta ligand on the
mcturiti f anaesthetised rats. 1.0 Materi al algzlgl;:fﬁ% e ANimal s
Four caesg}rbean hir?o\?ed (CD) rats weighing approxi mately ng%?ebﬁgm

anaest heti sed using urethane and continuous cystonetry perforned. WO

2004/ 054560 PCT/1B2003/ 005729 -45 The ani mal s were anaest heti sed using
urethane (1.2 g/kg, i.p.). Depth of anaesthesia was assessed by the

stability of blood pressure and heart rate, and by an absence of hind |inb
wi t hdrawal in response to paw pinch. Suppl enmentary doses of urethane (0.1 g
kg-1, i.v.) were given where necessary. The trachea was intubated to

i nt ai n aT aaimals e anasgihelised rusing yrathanar(1:2eakonke ). Resthupbaeaesthesialr ug

adm ni str é/

epari ni sels aseaRen By BRIRAIG O Blobld piissliolarkABA AR 2l By offeberite of ind
neasur enmenlimi withdnawal ingespansedo pawginghe . Sl}DPEl'@Qmal'Nr@gs& oturethaned@d g ket lusi ng
a pressure; ‘?ﬁgcqgfe% EQ&a art rate (HR) derived electronically
on-line fro‘;n{ wéggg'gsure usi ng PoneMah (Linton Pty Ltd UK). Body
tenperature was nonitored with a rectal tenperature probe and nai ntai ned

bet ween 367xe :ﬁ%&%h? Wad .ﬁtdBQ{E%OEJ‘ dﬂtﬁint}i ?%ﬁ]r oug&uout Q%ﬁérﬁ% JH%HIHK)I&m \W{:{al S

were allowed to eathe airr aneous ron of

exper i ment carfiuiated fanainyg bdmmﬁratmasammsmmycmm artenewad dammuteted withi ai on.
A cannul a : L. Ni-Rr t . d] [ ' red
"t the- oféppsBised cBhuia"eR kel Hedkrt 00 8% AT i) 8P b fretiieldhie o

si mul t aneoadénal bieod pedssyre. nt r avesi cal bl adder pressure. The bl adder was

in usgd wi th physiological saline (0.9% at the rate of 0.046 m/mn, to

g Mulate the maxi mal hourly diuresis rate of the rat (Kl evhnark B [1974] -
Motility oBlaoHepressuraavas essdead iUsing at presamrengaﬂsdubemgndttth@Hyzartoﬂamg|(l3lRI)

Cyst ot 1y ISR STERIcafY GF11C FgBiths Blodd orsihiife iod EoRetlal iafibll Pl Bl uro.
proc _edyr e _Bbdy etampautadumewas amboilardd t withs taa edtals eeriperature 3@aben.andf r@intained
stabi 11 sat o0, B84600 355 BLREH fomUBiRefis bRRE SRR RHAYSR Uik Shirfds were

allowed to breathe air spontaneously throughout the duration of the experiment.

The urinary bladder was exposed by a midline abdominal incision. A cannula (¢. 0.52 mm
internal and 1.2 mm external diameter) was inserted into the bladder dome as a means of
) infusing the bladder while simuitaneously recording intravesical bladder pressure. The

bladder was infused with physiological saline (0.9%) at the rate of 0.046 mi/min, to

simulate the maximal hourly diuresis rate of the rat (Klevmark B [1974] - Motility of the
’.\ } urinary bladder in cats during filling at physiological rates. l. Intravesical pressure patterns

studied by a new method of cystometry. Acta Physiol Scand 90(3): 565-77).

Following the surgical procedure the animals were allowed to stabilise for

c. 30min. Afier 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.



A

(interval between micturition) in response to Gabapentin-HC (0.3, 1, 3 and
10 ny/ kg ni red intravenously) was nonitored. Statistical anaIyS|s
D'fferencgggg%?@%%ﬁ’treatnent groups were exani ned usi ngPENERZRI300EFpound
Gabapentin-HCl (Tocris, UK) was dissolved in saline. WD 2004/ 054560

PCT/ 1 B2003/ 005729 -46- 2.0 Results: Time interval between voi di ng epi sodes
The interval between voiding events was increased in response to gabapentin
(see Fig 1) relative to correspondi ng-4dntrol periods. It was observed from
the study that gabapentin significantly extended the interval between

voi ding events in a dose dependent manner. |ndeed, 10 ng/ kg of gabapentin
adm ni st e2ddResiftsavenously significantly prolonged the mcturition interval
relative to corresponding control aninmals (3.1 0.29 v 9.89 2.72 mn
P<0.05). As a consequence of inproving the interval between mcturition

events bl doeintorodipasiden wikling BPise¥ed si gnificantly by 200%in response to
gabapentin. It is interesting to note that gabapentin, when adm ni stered at
10 ng/ kg, did not have any adverse effects on mcturition efficiency, urine

ret enti onThe ilbREAKIWESNSiaMml i VBNISARS Meedidin rEQ;%‘hsbtto ggbﬂ;%mnqéé@!:@m )t hat
adm ni stration of an al pha-2-delta |igand increases capacity and

reduces t FRitvgie °PH3$R9?H!"€ cantrebperiodsn d; was ?bﬁ}?WQﬁ’efTQm |t'l‘¢ gljdy that Q@Ha%ﬁ\" n
appr oach Bi@ntﬁb&ﬁy' &¥erided thd/IneA=P BEMWRER (%Wlﬁd\; ng %@é Rlependdnt ®ednnet. an

al pha-2-delta | gq?and on mcturition frequenc ressure in the
u

mal e spontdesdydP yafle <f iaabapertin adminstezed lntrmremu@y |segr§f cantly REAionses: thei ght

(8) male r coMRoPa thinDat a

Sci ences Trﬁ?gﬁtﬁjgﬁﬁ%n ﬁY %l%)@%)tb%ﬁeﬁgt r ansgoﬁéer sﬂseﬂ[?ﬂ%}ég@dy%% rhin .

Bl adder  FYOdS5hr és\aa@r@eﬂmenmmismrmugu the irdervai betweexe mictdritien wepwe@gdd%r

cat het er er

bressur e, %ﬁ*‘“@?o. s mbfen SRCSn B 208 I Bboo R UahabBiR R € InrigR S 6

response hotephalgsbapentin, wben agminisietad &0 O0mgd/kg, dithbaiteavei anyadiense sffecis®n
mictu:;ition efficiency, urine retention or bladder contraction upon voiding.

Thus it is demonstrated that administration of an alpha-2-delta ligand increases bladder
capacity and reduces the LUTS in female animals, indicating the utility of such an
approach in treating the LUTS associated with OAB.

Example 2: Effect of an alpha-2-delta ligand on micturition frequency and bladder
pressure in the male spontaneously hypertensive rat (SHR).

1.0 Materials and Methods: b

Eight (8) male spontaneously hyperiensive 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 fo placebo or treatment with 60 mg/kg Gabapentin administered
subcutaneously (s/c).



subcut aneously (s/c). WO 2004/ 054560 PCT/1B2003/005729 -47- 2.0 Results: As
depi ct ed iwoRo@iuses6d, Gabapentin at 60 nmg/ kg a/c signifi egrhkYeesfesraased
(P<0.05) mcturition interval and hence increased bl adder capacity.
Moreover, and inportantly for |ower urinary tract synptons (LUTS), average
bl adder pressure during the filling stages of the mcturition cycle were
significantly decreased (P<0.05) in respgnse to Gabapentin relative to
correspondi ng control periods (see Figure 3). Thus it is denonstrated that
adm ni stration of an al pha-2-delta |ligand increases bladder capacity and
reduces the, ##Z if# mal e animals, indicating the utility of such an approach
i‘'n treating ¥0rs associated with BPH. 48 CLAIMS: 1. Use of an

al pha-2-delta ligand, or a phar maceutically acceptable salt or solvate

th f fact di t.f t he. .t t of 5
o her t han 5 PRSRER T Fagis o ceapabali of BPaioNs e BABERTRREGmeR, D) of 4
conbi nat i ormnoli.mtkm interial-adddenta inoresved bladder saparity.o Mutecr cariceithportantiy for) an

al -adrenergic anta oun V|n NRI, and/or_ SRl acti |t
G e dovier RAGTER BimeRmbi (yrS). aialRos BisdaS rifhu Lufos e be sibes ) | X
muscari nic tmmmﬂmcmt cy(ﬂé wel isjgnificehlly dedrelsedo(P<0l05)dn mbmmcteueabaaddnﬁn
accept abl e h’é‘i or _sol vat es theg{t?a%?_ for .he nufacture of a nedi canent
for the tréﬁ'ﬁl tPCBfTeE ' up l?ﬁn(ﬁeﬁ €&hd/ or BPH. 3. Use according
to claim?2 whereln the al pha-2-delta ligand is in conbination with a COX

Lrg: m t20r V\/n let qﬂsﬁﬂtggztﬁ rglnfas?trggq)%oll o E;'h %r deitza IlgﬁlsmdLlJﬁc(:areéfis?ecsolglglciid1 to

s; ) capacity and reduces the LUTS in male animals, indicating the utility of such an approach
in treating the LUTS associated with BPH.

®)



conbi nation with a ruscarinic antagonist. 5. Use according to claim4,
wherein the nuscarinic antagonist is tolterodine. 25 6. Use of a

conbi nati on of an al pha-2-delta |ligand and a hunan 5-a reductase inhibitory
conpound, or pharmaceutically acceptable s48ts or solvates thereof, for the
manuf acture of a nedi canent for the treatnment of LUTS associated wth BPH.
30 7. Use according to any of clains 2 tgRpgherein the LUTS is other than
urinary incontinence. AVENDED SHEET 49 8. LBe according to any of clains 1
to 7,. wherein the LUTS is associated with BPH 9. Use according to any of

clainms | to §, t ted w.th AB., 10, di ng
to claim?9, er eﬁﬁ E’g %&E}H%S%ﬂ%n@fg%%?a 0? h&E@BEﬁﬁ?"ﬁ’oa%ﬁl&%m ﬂ{
precedi ng cl aolFate WhéredF, Yol ite dnufasturd &f tarnﬁaait%%ntlfar tﬁéﬁeaﬁﬁ@ﬁtdwluﬁrs
any of claims 1 to 10, wherein the LUTS i s nocturia. . eaccordlngto
any of the5 pratberthay wrinaryincontisence, assocated with- @ABtandlmsBPi-band i s
selected from H2N 6COCH JAQIB~ OH NH2 (1) (Il1) HO2C NH 2 HOZ z HO2i NI -12
HOZ i NH RLRR RLR RLRRRLR (r) > (1ll) (IV) MNO H®2C NH2 HO2C NH2

HO2C NH2 HO2@ NH2 yse of a combination of an alpha-2-delta ligand with a compound selected
from
(i) an at-adrenergic antagonist;
10 (i) acompound having NRI and/or SRI activity;
) ) (iiy HMG Co-A Reductase inhibitor;
(iv) a PDEV inhibitory compound;
(v} a muscarinic antagonist; or
(viy a COXinhibitor;
15 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-deita ligand is in
.combination with a COX inhibitor and the COX inhibitor is a COX2 inhibitor.
20
4. Use according to claim 2, wherein the alpha-2-delta ligand is in
. combination with a muscarinic antagonist.

5. Use according to claim 4, wherein the muscarinic antagonist is tolterodine.
25
6. 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.
30
7. Use according to any of claims 2 to 6, wherein the LUTS is other than

urinary incontinence.

AMENDED SHEET



1., 11 RIRIR RL R R R R (V1) (MIl) (IX) (X HNL H2N LO H2NN

H2N-  HO2G ;.. ., ~H2C~ Ho2C u.."~ Ho2c (XI) (XI1) (XI11) (XIV) AVENDED SHEET
50 HOZC NHZ HOZC NH2 HO 2C N H2 HQOZC NH2 CN2 RL.RR .... ...'R
RL"RR RLRR RL"RR RLRZ RL R2 (XV) MY (OVvi1) (XviT1) (XIX)  H2N H2N

H2N H2N\ HO2C ~;,,) HO2Q\ HOR2C HOZC XX XXI XXI| XXI'I1  H2N H2ZN H2N\  H2N\
HO2C HO2C HOBC - Ve @crording/to@ny rkelaimsv to 7, wheseinntheph IS ispassepiated witho2c
O (XXVII) ( X) ()CXX) (XX)Cl) 0 OH NH2 H2N HO2C (XXI1) (XXXI'I1) ; or a
pharfaceutic y acceptable salt or solvate 5 thereof;

9. Use according to any of claims 1 to 5, wherein the LUTS is associated with
5 OAB.

10. Use according to claim 9, wherein the OAB is OAB Dry.

11. Use according to any of the preceding claims, wherein the LUTS is
10 frequency.

) 12. Use according to any of claims 1 to 10, wherein the LUTS is nocturia.
13. Use according to any of the preceding claims, wherein the alpha-2-delta
15 ligand is selected from:
(o]
H N COCOH
i ] OH
NH,
{0 (1
Hozc THz Hozc TH‘;’ HOzCl: NHz HOZ? NH2
R1 "Q"RZ R1 -_hRZ 7
_ R1 R1” R2
® ) Q) (V) ) V)
Hozc H, HOLC NH, HO
6 ,(R1 d’ bm(m @(
(Vi) (Vi) (1X)
H,N HN HN HN
HO.‘,C\‘:‘:["‘“> Hozc\_b HOZC\/i:["‘“> Hozc\,tD
XN {(Xin {Xhn (XIV)
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wherein RL and R2 are each independently selected fromH, straight or
branched al kyl of 1-6 carbon atons, cycloal kyl of from 3-6 carbon atons,
phenyl and benzyl, subject to the provisqg that, except in the case of a
tricycl ooctane conpound of forrmula (XVII ISP, R1 and R2 are not

si mul t aneously hydrogen; or it is 10 selected fromC F O OFOOO0O

s|_|aIOft_| gr O:o:_'vge the?'sé)éjf p ﬁXXVDé@%H T 5

(1) H2NZ5000H (1) tically ragcept abl e}sjal t or} dgol vate
thereof. 15. Use accor g to any {0 13 I n thef

cl ai
al pha-2-delta ligand is pregabalin (I1) g‘fd-l RNH2 EU) 15 OI’Rg\RZ
pharmaceutically acce bl e salt o sol vat ereof. 1 e rding to
any of clains 1 to 13p(\;/(\ﬂere| n the a)l pha- 2- Pa Ilgandg(lv'g lap

(1(x, 3a, 5a) ( 3- am no- rret | cycl o'['ﬂz 0] hept Nyl ) -aceti E’z"‘agm d (111") H®RC

NH 2 )HOC HO,C_ )HOC :

xxXm

Z\EDW EO vm) ’EO

. ) XXV

alaVe ”’”@ ! NL&
0 N—N
HN H NH, HOzC
!

XXV (00%) (XXX} (O0)

ad is S

HzNJ/Y\

HO,C

(001 eeoamy 5 or a pharmaceutically acceptable salt or solvate
5 thereof;

@ ) wherein R' and R? are each independently 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 (XVII1), R! and R? are not simultaneously hydrogen; or it is

10 selected from

F
Cl
F
0, F
b\fo ° © 0
N N
H OH ﬁ OH H OH N OH

XXXIV XXXV XXXVI XXXV
or a pharmaceutically acceptable sait or solvate thereof.
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Il H... .,HJ (Ill') 15 or a pharnmaceutically acceptable salt or solvate
thereof. 52 17. A pharnaceutical product containing an al pha-2-delta |Iigand
-and a conpound selected from (i) an al spdrenergic antagonist; (ii) a
conpound having NRI and/or SRl activity; (iii) a HMG Co-A reductase

i nhi bitor;qqivV) i nht bi LAJ L[St .pr. (vi) a
COX i nhi b|1t4or Usae g@d[@h{)b qufi EYag:hcsg"p'ltilazjlﬁ é%##@qﬁ%%%f}%%ﬁ% !%érgﬁs

a conbi ne@elm@@&bm gabapentirs(Ijul t aneous, separate or sequential use in the
tfeatnent of LUTS associated with OAB and/or BPH 18. A phar maceuti cal
product containing an al pha-2-deltgTganhtc@dd a human 5-a reductase

i nhi bitory conpound, or a phar maceut i ¢ y acceptable salt or solvate

t hereof, as a conbi ned preparation fok_sknultaneous, separate or sequenti al
use in the treatnent of LUTS associated with BPH 19. A pharnmaceuti cal
product according to claim17, wherein t(ge al pha-2-delta ligand is as
defined in any of clains 13 to 16, and i*¥ is in conbination with a

muscar isni %rérﬁt%ﬁﬂcéhtlcé’lﬂf aeﬁcéiﬂabl@m@ﬂ sallatartfdpsdf. according to claim 19,
wherein the al pha-2-delta ligand is as defined in any of clains 13 to 16,
and it is in conbination with tolterodine.

15. Use according to any of claims 1 to 13 wherein the alpha-2-delta ligand is

pregabalin (il)
0

b
| JUe:
NH,

(i

10 or a pharmaceutically acceptable salt or solvate thereof.

16. Use according to any of claims 1 to 13 wherein the alpha-2-delta ligand is
(1a,3a,5a)(3-amino-methyl-bicyclo[3.2.0lhept-3-yl)-acetic acid (1II’)
HO,C  NH,

») . ()

15 or a pharmaceutically acceptable salt or solvate thereof.
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17. A pharmaceutical product containing an alpha-2-delta ligand and a
compound selected from

(i) an a.1-adrenergic antagonist;

(i)  acompound having NRI and/or SRI activity;

(i)  a HMG Co-A reductase inhibitor;

(iv) a PDEV inhibitor,

(v}  a muscarinic antagonist; or

(vi) a COXinhibitor;
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.

18. A pharmaceutical product containing an alpha-2-delta ligand and a human
5-o0 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.

19. A pharmaceutical product according to claim 17, wherein the alpha-2-delta
ligand is as defined in any of claims 13 to 16, and it is in combination with a

muscarinic antagonist.

20. A pharmaceutical product according to claim 19, wherein the alpha-2-delta
ligand is as defined in any of claims 13 to 16, and it is in combination with

tolterodine.





