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Am no Acid Derivatives This invention relates to
a-am no acid derivatives derivatives. Mre
w@abitcubarly, this invention relates to PCT/IB2006/001086
a, a-di substituted- a-am no acid derivatives and to
processes for the preparation of, internmedi ates used
in the preparation of, conpositions containing and the
uses of such derivatAmiro ATideDedYAY@Eds of the present
i nvention are al pha-2-delta (a2d) receptor |igands
(al so known as al pha-2-delta |igands) and as such are
Ttﬁ§%\#ént|bﬂ ﬁettaﬂeé hed-aRito atidadaviveives erihiiey. avibre particularly,
di seases. An al pha-2-delta receptor ligand is a
thlsolnecenttlenvvlnelatesbltnd@c a-olisatvptitited oc;@eln@f aai ﬂenmtlves and to

caIC|u nnel ha- 2- a su The cal ci
ProRERasSI TGII Bt e aRPlan st RIS TEGIRIES suseh T fipepliiaration o,
o?h%éﬂﬁﬁscdmaiﬁthd“ﬁ&ttﬁeﬁéesd@ﬁﬁdhttﬁ#waﬂvééte literature
type 1, Biol. Chem, 1996, 271 (10), 5768-76;
types 2 and 3, J. Menbr. Biol., 2001 , 184(1), 35-43

T@gor{rwtg)égngfsh % ecgéqegpﬁgwgptlo &élph@?%&tj{g 2%%5 ir%g:elptor ligands
@'oplt}fbv?n deldiohd-9¢ ogqr an'dAﬁgH& frﬁmﬂ &% GSuTBE 1nntﬁ§ treatment of

nown as A ana nown al pha- 2-de
a Inugdoed sof adlitfe reant ldiseabedr MBatphaFQ delt@aeaemnt ||lgal(l@®$ @ molecule

ARREE 45255 TR R kol BRI 281 s

TR Catc eV eha aﬂ?héﬂ? dlélta”@[lb@rﬁl?%of'rq:fnstebeatmﬂﬁbéfﬁ‘@f s@xb -types

epi l epsy. Pregabalin is marketed for the treatnent of

winiebrigyst been p@snrlbathm e steapingg ded. el Tt o). phigliGleem., 1996,

o0 A il B30, 2 B S GH  SMEPSELAn ol

ﬁémi)dbt/' o001 § e)htzgaamgl Qb@ﬂaﬁ@t)gsé aciMolgPeatmacol., 2002,
met aboli c stab |ty and nore favoura

62(Bhr486:4R6 N etAlchaLegadtat iessptordigamdsparecalsp sgometimes known as
G?% ant es i nclude greater or |esser penetration of
9 %tain barrier, accordi ng to the disease
target ed, |ower toxici ty and a decreased incidence of

si de-ef f ect s. _
Among known alpha-2-delta ligands are marketed drugs such as gabapentin

(sold under the trade mark Neurontin) and pregabalin (sold under the trade mark

‘Lyrica). Gabapentin is an anti-convulsant which is marketed for the treatment of

epilepsy. Pregabalin is marketed for the treatment of neuropathic pain.

There is always a need to provide new drugs, which potentially have improved
properties (e.g. greater potency, greater selectivity, better absorption from the
gastrointestinal tract, greater metabolic stability and more favourable
pharmacokinetic properties). Other potential advantages include greater or lesser
penetration of the blood brain barrier, according to the disease targeted, lower

toxicity and a decreased incidence of side-effects.

The invention therefore provides, as embodiment A, the use of a compound of

formula (l):
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The invention therefore provides, as enbodi nent A the
use of a conmpound of formula (1):or a pharnmaceutically
waewept#abi e salt or solvate thereof, wherei n RICT/EB2006/001086

CrC6 alkyl, said &rC 6 alkyh being optionally
substituted by one or nore halo, -R5, -OR5 or -SR5
groups; R2 is nethyl, optl onally substituted by one or
nore fluoro groups; Fa is H (CC6 alkyl), aryl,

i ndanyl or (CrC 6 al kyl ﬁbx gar bonyl oxy(CrC 6 al kyI)

R4 is H (CrC 6 alkyl)ClO aryIC((@)-, or a natural
a-am no acid residue § ,,%\hr ough'its carboxyl group
to forman amde; R5 is Cr al kyl, CrC 6 hal oal kyl,
C3-C8 cycloal kyl or aryl; Myl is phenyl or naphthyl,
each optionally substitut by one or -nore
substituents selected fromhal o, -NR6R6, C C6 al kyl,

or@pl@mﬁéﬁ%bﬂéélﬁbféec alité salt lpxpivatsiheyssivharsinR6 is H,
6 al kyl or - cycl oal kyl; for the manufacture

of a medi canment for the treatnment of pain. The

L BLEDS SR RSBy BRBA TR B one o mre

had6,Ced! RTopBR° Q,rous;s)gl vate thereof, whereinR7 is: (a)
branched Ce-C10 al kyl, other than 4-nmethyl pent-1 -yl

and 1-nethyl pent- 1-vyi; (b) C2-C6 al kyl substituted by

Rf'E %éﬁp%ﬁo%'ﬂpi %ﬁlﬁ{é opr opyl Brbaﬂu&ro groups;

2, 2- dltrlfluoronethyleth 1-yl, pentafluoroethyl

;-fluoroeth 1-yl, 2- fluoro nt-1- and 2-fl uor : _
e B i Y el i b B s oy

C3-C8 cycl oal kyl group, other than cycl ohexyl net hyl ;

(d) ethyl substituted by one aryl group, other than
RivMseHe (6540 alkylpDE)y) apiC(0)-, or a natural a-amino acid residue linked

through its carboxyl group to form an amide;
R® is C4-Cs alkyl, C1-Cs haloalkyl, Cs-Cg cycloalkyl or aryl;

aryl is phenyl or naphthyl, each optionally substituted by one or more substituents
selected from halb, -NR®R®, C;-Cs alkyl, Cs-Cs cycloalkyl, C4-Cs alkoxy and

cyano; and
R® is H, C;-Cs alkyl or C3-Cs cycloalkyl;
for the manufaciure of a medicament for the treatment of pain.

The invention further provides, as embodiment B, a compound of formula (I1):

OH
R?

O "":R7
NH

(i)

2

or a pharmaceutically acceptable salt or solvate thereof, wherein
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phenyl substituted by an -NH2, iodo or nethoxy group
(regardl ess of other substitution); (e) C3-C4 al kyl

wa@ewstii47or ed by aryl, other than where aryl i sP@hEsepo6/001086

3, 4- di hydroxyphenyl or 3, 4-di net hoxyphenyl; (f) C5-C6
al kyl substituted by aryl; (g) Cl-C2 al kyl substituted
by C5-C6 al koxy; (h) C3-C6 al kyl substituted by Cl-C6

Rd Bkoxy (|) Cl-C6 al kyl substituted by C3-C8

c er a}P ﬁéﬁﬁ?é Ce-b %&%'x?ﬁ%éﬁ%? &%&ﬁ){l@érﬁq Y aid ML REMyIpent-

(4- et h.%yphenyl ) oxynet hyl , (4-
chl or ophenyl ? oxynet hyl, (2, 6-di net hyl henyl ) oxynet hyl
(D) et Gols- 5kylcaw@$t[§|p1ﬁ@ln|9y )o(gyeyﬁém@ne louro” gfoups, other than 1-

Enit ﬁw&z{}g i_ygg L 2 gy ga{ﬂ/u%%‘(%{;g%f){ﬁy l( k?néi Z(ﬁfrlﬂuoromethylethJ -yl,

subst i péﬁmﬂubwelwyl 2-fluerasth-aryl CA2 Bopderi- 1sy1bsanot u2-§idoro-3-
by C1-C6 al kylthio; (1) Cl1-C6 al kyl substituted by
C3-C8 ﬁlﬁéhlsdbﬂlikw{ hi o, other than cycl ohexylthi onet hyl ;

8 ) keRE B, R oy 5055, e

(4-flu moﬂmthbtﬁyi onet hyl , 2- (phenyl t hi o) et hyl ,
(4-chl orophenyl )t hi oet hyl .
,T@q hox?g]ygﬁyp%tm%gy ]ye aémldgroup, other than where aryl is phenyl or

(4-met pﬂ%ﬁ)ﬁh&m& JtQqu%/ﬁQH LNHZ dd"b HFWHOXP@?él%‘@ebhrdless of

subst i wth one mor e - uoro groups;aryl is
phenyl oﬂTerrsabhi]ﬂben );each opti onal |y substit ut ed by one

Ol Re3S23hb] SSB MR B e L FBC et R, s G, 30
Rg ' S thyQF&th@Mﬂyér PA-firdeFdxgyreaal kyl .
0] Cs-Cs alkyl substituted by aryl;
(@  C4-Cy alkyl substituted by Cs-Cg alkoxy;
(h)  Cs-Cs alkyl substituted by C4-Cs alkoxy;
(i) C+-Cs alkyl substituted by C3-Cg cycloalkyloxy;
)] Ci-Cs alkyl substituted by aryloxy, other than (2-
. methoxyphenyl)oxymethyl, (4-methoxyphenyl)oxymethyl, (4-
chlorophenyl)oxymethyl, (2,6-dimethylphenyljoxymethyl, (2-methoxy-5-
chlorophenyl)oxymethyl, (2-methoxy-5-fluorophenyl)oxymethyl and (2-
methoxy-4-chlorophenyl)oxymethyl; |
(k)  methyl substituted by hexylthio or or C4-Cs alkyl substituted by C1-Ce
alkylthio;
)] Ci-Cs alkyl substituted by Cs-Cg cycloalkylthio, other than
cyclohexyithiomethyl; or
(m) C4-Cs alkyl substituted by arylthio, other than phenylthiomethyl, (4-
chlorophenyl)thiomethyl, (4-fluorophenyl)thiomethyl, 2-
(phenylthio)ethyl, (4-chlorophenyl)thioethyl, (4-
methoxyphenyl)thiomethyl and (4-methoxyphenyl)thioethyl;

R® is methyl, optionally substituted with one or more fluoro groups;
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In the above definitions, halo neans fluoro, chloro or

brono and is preferably fluoro or chloro. Al kyl and
W@bkdesy47gT oups cont ai ni ng the requi site nunberPOf/1B2006/001086

carbon atons can, unless othgrmﬁse specified, be

unbranched or branched chain” Exanpl es of al kyl

i nclude nmethyl, ethyl, n-propyl, i-propyl, n-butyl, .
aryl-isphenyl aresnintiyyl, each eptinnally subsiittiacky ene &I e substituents

i ncl h . ~N- i ’
self g A N H O G0 A Blon GERBIY Crpopliy and
Cyghocy,q{y oal kyl include cycl opropyl, cycl obutyl,

cycl opentyl, cycl ohexyl and cycl oheptyl. In enbodi nent
, the invention provides the use of a conpound of

Aa

dar an( ! a tically acceptable salt or
Rs§|*\%¢b0§ﬁ‘ﬁw&§§?3ﬁgﬁéﬂ n‘ﬁ% and R4 are both H and R1
and R2 are as defined above in enbodinment A for the
manuf act ure of a medi canent for t treatnent of pain

In| theenlb@te Aefivitions, hale MagesiueRO.pFBOTIRE breao ard & pieferably

0 el isi
R SRS AR By oo TR e st myoer of
ceggen asorﬂefé;‘a]pednIebsmmemimifmbemmawmwommohad chain.
is as ined jn e dipent A and R2 is,nethyl,.f
ExarepR. SkVL el Bt el oM herdhoi ot g, sec-
i Iy ' i ' i h@- i
o g OoBE PRDlsS) iy’ LR BiRoR) SSckip plomosy, |
proporyt BHiLE0wg! iFbutoxgobsabetadyeapdf i-buthsy.c Enamplem @f raycloalkyl

inApdp & 5ORER rR S SYTPRRTE YRR B REISHERb e
Ab and Rl is: (a) O C 2 alkyl, said & C2 al kyl being

optionally substituted by one or nore halo, -R5, -ORS
InoembsaisnaytAmsthe ievergiangpravidestthadise of aeeamavss: offormula (1),

bst | d - C7 al .
orgé%r%@?éaﬁ%ll&%%ﬁg%%ésﬁségéé)é\?egt%%?%}f,gh%%m R® and R* are
b&CIHPalney IR aind AP aré Ya®XdefirRidy labbeenin asmbledimesd An for the

enbodi ment A, .
manufacture of a medicament for the treatment of pain.

In embodiment Ab, the invention provides the use of a compound of formula (1),
or a pharmaceutically acceptable salt or solvate thereof, wherein R® and R* are
as defined above in embodiment A or embodiment Aa, R' is as defined in
embodiment A and R? is methyl, for the manufacture of a medicament for the

treatment of pain.

In embodiment Ac, the invention provides the use of a compound of formula (1),
or a pharmaceutically acceptable salt or solvate thereof, wherein R® and R* are
as defined above in embodiment A or embodiment Aa, R? is as defined above in

embodiment A or embodiment Ab and R' is:
(a) C4-Cy alkyl, said C4-C> alkyl being optionally substituted by one or more
halo, -R®, -OR® or -SR® groups, R’ being as defined in embodiment A;

or
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(c) branched, unsubstituted C5-C7 al kyl or CC 2 al kyl

substituted with one group selected from C3-C8
weyaboad7hyl , aryl or aryloxy, aryl being as dePCTIERR00G101086

enbodi ment A; (d) ethyl butyl g dinethyl butyl,

et hyl pentyl, nethyl pentyl, nethyl butyl,

cyclopentyl met hyl , cycl obutyl et hyl , cycl opropyl et hyl ,
ptdnyl m&qﬂwte@rcsﬂy?o@%ﬂh@hﬁ1 2 RV %}fbs@ tedwith 'ne’ group
2-ethy] - Vi ~ 3rdi Ry i i i
3- ot hy%%géﬂxtd 114_r<§rp?C%pﬁggﬁlyﬁ&ﬁﬁql_]orﬁr’yloxy, aryl being as defined in
2- met hgibotimentl A; 3- net hyl but - 1-yl, 4-net hyl pent-1

cycl opent yl et

-yl hyl , .

2@y ol B 9ﬂeunsqb%ti¥9te§%§éggﬂﬂt}’rle%-g?z:qé'kylﬁub&muted with one
(3-chl h ~f _

o DRSS A, 041, SGpal o ey oang o
Ba, t hdefimackint ermboginuantdes a compound of fornmula (I1),

T ST -
B and gglgﬁ%@[ﬁpﬁﬁﬁﬁhﬁl, L@WH&WL BYclobbspylétrgint pihyloxyethyl

provi d _ oun la (11), or a
phar maoedhliocephenyboeliayt @bl e salt or sol vate thereof,

2‘"@232 Byt e b . FERRRY 1 o, Fimethylpent-1-
ot 4 - . - -

o e A L kv apent- 1Y,
ot her tyeclopeytynsibyl | n@tc{qbutymatm al L&cyfawgpb'%m-éwh 2-

b | -
i 1 S o
fehthereangarLre vy aeh8dicamedt fordhewicayhpheolypadioxymet hyl

(2- met hoxy-5- chl orophenyl ) oxynet hyl ,
(2- met hoxy- 5-fl uorophenyl ) oxynet hyl and (2-

Ingﬁf]ﬁ)%@érﬂéﬂf; E@E[tﬁ%?ﬂébﬁ&%%@bi%ya%dfﬁﬁ&)’ﬂoblbtfyfb'rmma (I, or a
pharmaceutically acceptable salt or solvate thereof, wherein R’ is as defined

above in embodiment B and R® is methyl.

In embodiment Bb, thé invention provides a compound of formula (li), or a
pharmaceutically acceptable salt or solvate théreof, wherein R® is as defined
above in embodiment B or embodiment Ba and R’ is:

(a)  branched Ce-C7 alkyl, other than 4-methylpent-1-yl and 1-methylpent-1-
yl; C4-C. alkyl substituted by one C3-Cs cycloalkyl group, other than
cyclohexylmethyl; Cq-C» alkyl substituted by aryloxy, other than (2-
methoxyphenyl)oxymethyl, (4-methoxyphenyl)oxymethyl, (4-
chlorophenyl)oxymethyl, (2,6-dimethylphenyl)oxymethyl, (2-methoxy-5-
chlorophenyl)oxymethyl, (2-methoxy-5-fluorophenyljoxymethyl and (2-
methoxy-4-chlorophenyl)oxymethyl; 2-methylbutyl; or
chlorophenylmethyl; or

(b)  2-ethyl-but-1-yl, 3,3-dimethylbut-1-yl, 3-ethylpent-1-yl, 3-methylpent-1-
yl, 2-methylbut-1-yl, 4-methylpent-1-yl, cyclopentylmethyl,
cyclobutylmethyl, 2-cyclopropyleth-1-yl, 2-(phenyloxy)eth-1-yl or (3-
chlorophenyl)methyl.
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(b) 2-ethyl-but-1-yl, 3,3-dinethylbut-1-yl,
3-ethyl pent-1-yl, 3-nethylpent-1 - yl,

wQ20vetitybbut - 1-yl , 4- net hyl pent-1-yl, PCT/IB2006/001086
cycl opentyl met hyl, cycl obutygmet hyl,
2-cycl opropyl eth-1-yl, 2-(phényloxy)eth-1 -yl or (3-
chl or ophenyl ) net hyl . Specific preferred conpounds
according to the invention are those listed in the

S PRSP RCE o AR AR RG o PREARTERH] R inose listed in the
Exaxraplek eectibn betgyo andshé phanseceutidaily doceptableonalds and solvates
3- chl or o- al pha- et hyl - L- phenyl al ani ne;
thgtadhenoxy- L-i soval i ne; 2, 5-di met hyl - L- nor | euci ne; and
(2S) - 2- am no- 4-cycl opr opyl - 2- et hyl but anoi ¢ aci d; and
the pharnmaceutically acceptable salts and sol vates
Furtfeerexmplés shoarhgobredsforedetin e tveptondse:of formul a

are all also conpqunds of formula (1), bein
3'(%69%%‘ 'W@Wé'ib?h‘? qj"ﬂi“ﬁe'(l) whi ch arc(a )novel pgr se.
4_?lﬁ)Eﬁ€£vJEﬂéd\bé,“né;l| references to conpounds of fornmula

~ bel ow shoul'd be understood to refer to conpounds
2,6fdifmethyiHLangraucires andl | . Phar maceutical |y accept abl e

I f d f . [ '
2 frdie- SRR et B o e e aci
arfithd prdimfericlsicaliadcebiiile aREMALisdR/aME Haréesit m

non-toxic salts. "Exanpl es i ncl ude the acetate,
aspartate, benzoate, besyl ate, bicarbonate/carbonate,

hi I i
1t SRLYP BB Fot, Paf sormaflibCor fffa il ogf AILARS; gompounds of
fonuROBL ®eirg) Ukdse wdhepoUreisabt Hormplaodphaltien are novel per se.
hi benzat e, hydrochl ori de/chl ori de,

Capsraiandi @/ misrmnges iy goaraings) pbdparula diihglgnashould be
, , | at e,
R fio81p FRisR o ooBioRALE of B AREN Pt ot nate,
nitrate, orotate, oxal ate,
Pharmaceutically acceptable salts of compounds of formula (l) include the acid

addition and base salts thereof.

Suitable acid addition salts are formed from acids which form non-toxic salts.
Examples include the acetate, aspartate, benzoate, besylate,
bicarbonate/carbonate, bisulphate/sulphate, borate, camsylate, citrate, edisylate,
esylate, formate, fumarate, gluceptate, gluconate, glucuronate,
hexafluorophosphate, hibenzate, hydrochloride/chloride, hydrobromide/bromide,
hydroiodide/iodide, isethionate, lactate, malate, maleate, malonate, mesylate,
methylsulphate, naphthylate, 2-napsylate, nicotinate, nitrate, orotate, oxalate,
palmitate, pamoate, phosphate/hydrogen phosphate/dihydrogen phosphate,

saccharate, stearate, succinate, tartrate, tosylate and trifluoroacetate salts.

Suitable base salts are formed from bases which form non-toxic salts. Examples
include the aluminium, arginine, benzathine, calcium, choline, diethylamine,
diolamine, glycine, lysine, magnesium, meglumine, olamine, potassium, sodium,

tromethamine and zinc salts.
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pal mtate, panpate, phosphate/ hydrogen

phosphat e/ di hydr ogen phosphate, saccharate, stearate,
weoweilngbe, tartrate, tosylate and trifl uor oacRCEHIE2006/001086

salts. Suitable base salts ake forned from bases which

formnon-toxic salts. Exanples include the alum nium

argi nine, benzathine, calcium choline, diethylamne,

di ol ami ne, glycine, lysine, magnesi um meglun ne,

0 f i
HRPLS it EF B Reci e Bisd IRTRIMRA 16 SRAppley emiguiphate
arfdoierpicalgilm,salte sul phat e and hem cal cium salts. For a

review on suitable salts, see Handbook of
Phar maceutical Salts: Properties, Selection, and Use

(g @Ulg\/\f"% VEniamid % e e¥ed/Ha Mﬁb&@ebim Pi#fERRYtical Salts:
harnaceuti cal I'y accept a conpoun
Probeftmsm.‘ﬂeiecftioh ramyl _Dee dnye Statd carigy Wmmuih (rWSliQy-US , WiVeinheim,

nmet hods: éL) by reacting the conpound of formnula (I)

GeeanY. 1#908esi red acid or base; (ii) by rempoving an
acid- or base-labile protecting group froma suitable
precursor of the conmpound of formula (I) or
Phammaepaoalhga@cmblatslaﬁs of el c;crmmtmﬂmfshrmufa)ﬂyémﬁﬂ prepared
actone or | acta S|ng the desired acid or base;
b%ﬁn?pr¥”ﬁfngﬁ9éthﬂé one salt of the conpound of
. formula (1) to another by reaction with an appropriate
acid or base or by neans of a suitable ion_exchange
(ilcol umnreaating tie eempeod iob remada (B yiihdhe desirap ﬁcéﬁ%mse
in solution. The resulting salt may precipitate out
and be collected by filtration or nmay be recovered by

(ilpVapsy abiirgf ahhecieiol orebhse-Tdlsiled pastecting groupsfa@nnoa suntable
In the resulting salt may vary from conpl et el

to apieeyisonc¥-ihencemround nighuHR o ardP¥niing- %qgnmg] a suntable
whi el 3 88Lr8Sr, 36F kb, 2 PRI BMARa9! AeMgdRe desired acid

or base; or

(iiy by converting one salt of the compound of formula (I) to another by
reaction with an appropriate acid or base or by means of a suitable ion

exchange column.

All three reactions are typically carried out in solution. The resulting salt may
precipitate out and be collected by filtration or may be recovered by evaporation
of the solvent. The degree of ionisation in the resulting salt may vary from

completely ionised to almost non-ionised.

A compound of formula (1) in which R® and R* are H has a basic amino group and

an acidic carboxy group and will exist, at physiological pH, as a zwitterion.

A compound of formula (1) may exist in both unsolvated and solvated forms. The
term ‘solvate’ is used herein to describe a molecular complex comprising the

compound of formula () and a stoichiometric amount of one or more
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an acidic carboxy group and will exist, at
physi ol ogi cal pH, as a zwitterion. A conpound of
wo oroak41071) may exi st in both unsol vated and BOT/1E0&HA01086
forms. The term'solvate' isqused herein to describe a
nol ecul ar conpl ex conprising the conpound of formula
and a stoichionetric anount of one

(1)
pheshapautioally caaceptable salveah MAee8y| f\% rﬁxamﬂ'%ac%ﬁhégo‘ fldje term
; | oyed wh
APy De g B BB i, epLoyed vhen

the i nvention are corrpl exes such as cl at hrates,
-host, i ncl usi on conpl exes, wherei n hﬁri]‘ cont rast

InelHdoanginch: Sase 9b e iRENtioR A GEMRIKER03YCL A H8thrates,
drﬂ%%gptmbfkﬁ%o'c%m %?éds' '\ﬁhé?élrpo r Aopitrelat %Etﬂﬁé Caforementioned

so incl are conp exes of the drug
sodmtesa,l ttmlengrugv\and)rhasbraee qurgseritcinastaiohiorneisicgain hen- -stoichiometric
one be in stoj

h
arﬂ% Boi ﬁ‘? d (F:in n%'%‘/?oﬁﬁwle*ﬂ?e of Ebﬁ ”&% 086{1?&!?'%9@%”%8 more
org8nicOh /?Fi in Elhlcab{)r}ﬁgbﬁéhl%eﬂ/hlcw nf29"bk AR §l6ﬂ>h|d?ﬁét)n@ or non-

eview o conpl e see J. Pharm ScL
stdizbionisas, alhnpthﬂ e}ﬁheares(uﬁmaommege)s rAgy eb@aioneged, partially

f
ofigper BhBRG 3Sed TS, & SO U B UsRA BN Eketed Hor Ui Soi. 64
s?n@é@123%wﬁ§|eenaq f&ur@us@qwspf salts thereof. A

conpound of “formul a , as hereinbefore defined, may
exi st in one or nore crystalline (polynorphic) or

Hxl?rs on%fﬁg,r ﬁ@ E%ﬁé#é;C'téj%ng%thﬁaéjl fcogﬁ lt(lgbeflf]ﬂg references to

sdls, aBhatdy gﬂﬂuﬂamﬁtleke§ yiséreof wpidald soleétesoam iconimexas of salts
and prodrugs are within the scope of the present

theraadnt i on and are further described below. All
references to a conpound of fornula (1) should be
interpreted accordingly. Included within the scope of

Atdegnpowrenbf ternauie (DPﬁBduB‘rdmbeforeIIEﬁrmmuhay @b(bst\iﬁnemei or more
R3 and/or R4 is rou F onverted t,[
CrySlI GepuaRTIIG: Ch POREBr (T JRBUGIS CpYaalgRRetic and

taliRSRERE "i%rﬁel%),hm@ﬂ)isol%ﬁfdéll?qaiﬁéﬂé?ﬁ%rﬁf ®r as a prodrug. All such
crystalline/isomeric forms and prodrugs are within the scope of the present
invention and are further described below. All references to a compound of

formula (1) should be interpreted accordingly.

Included within the scope of the invention are compounds of the formula (I)
wherein R® and/or R* is a group which is converted to H following administration
of the compound to a mammal (preferably a human). Such compounds are
known as prodrugs. Thus, these derivatives, which may have little or no
pharmacological activity themselves can, when administered into or onto the
body, be converted into compounds of formula (I) wherein R® and R* are both H,
such compounds having the desired activity as alpha-2-delta ligands. Such

prodrugs can be converted, for example, by hydrolytic cleavage.

Typically, R® is an alkyl group, preferably a C1-Cs alkyl group. Specific examples
of suitable alkyl groups are ethyl, isopropyl and n-butyl. Alternatively, R®can be
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known as prodrugs. Thus, these derivatives, which my

have little or no pharmacol ogi cal activity thensel ves
W@ 2006/1W76N _adm nistered into or onto the body, PGBIB2006/001086

converted into conmpounds of Jormula (1) wherein R3 and

R4 are both H, such conpounds having the desired

activity as al pha-2-delta |igands. Such prodrugs can .
anmbamw&rwzﬁremoawu@awd@fmﬁg ﬁwﬁbﬁ){thg%uog g‘ gr an indanyl
gro-[?f;ﬁ ﬁ\ab her ﬁﬁ loFe ﬁédﬁhlen%’ Wpc sw t éﬁ%hé{ll(ﬁ(ygér@oﬁyloxyalkyl

gr oup. peC| ic exanpl es oF
rcgjp;ups gueh et hyhs | soﬂlﬂmﬂ)(@)\iﬁBubut yl Chh(ﬁ}-h;b@é)t(@ﬁ@Ey or

-CH&@@@)% bﬁ) ar;g | (ﬁ%% OWOLSI’\é\QF ;eﬁfln n%é%gmc':@p&ﬁ p. d e,H,] n gl.?)fpee;rlmental
Th%?‘%{tsfm -8 a9pod! W§?§3OF%C 8licBarbonate linked via a methylene
0 yl CH20C( O) O*u

Xycar bonyl oxya group, such as -

groLifJ-I(CI-B)OC(O)OEt or -CH(CH3) OC(O OLPr (see Journal of
Phar ntol ogy and Experinental Therapeutics, 3 11, 1,
324-335) or a cyclic carbonate |inked via a nethyl ene

TYBENE, RV iy g s 8 SODICHO Sk -S0(an

(wHefeimearyhtisvas . dSprec fabove)«a&peelﬁCae&ampéf“oyB&rm@ﬂwlcarbonw

BB 0 S R A v s
reSALE ié}'r{eogrtﬂllb?x oltgoéé%églaﬂfdi@ td R e lapr éhh&e The naturally

occurtring am n acid tircularly glycine, alanine

ocauringdrnine aids maeﬁmlamdglyvhet Blaning andvaling ara pEleEed.
conpound w Il act as a prodrug and be hydrol ytically
cleaved to the active conpound in vivo may be

Wﬁ@ﬁ\‘élr r Fr §loX op@Beae cHﬁﬁb@ma wWiEReas pratirig tand ﬁéﬁgdirolytically

n vivo ani mal nodels. Prodrug hydrol ysis can
cleshemdata the setive rcompounduill Nyoamaynbe asicupaiglyassessed using a

w55 BEDT 0 TS RRERRREE: AR 55098 can o

chﬁ*@cﬁéhmtﬂ' vithe " agiagt iaC sang@d4of 2033580ﬂ‘|538:’ﬁ0n$| nelusing simple
14, 1231-124; International Journal of

hqmégem@@@ngsmlq@@mqs sge, §OF exaPiRyasnal Qfelf’@armacology and

ﬁﬁ%:yéf’gméag%ﬁ%}s | bgpr AT 580587 hasogenakes ff,€1231-124;
International Journal of Pharmaceutics, 166, 1, 45-53; and Toxicol. Lett., 82-83,
439-445. Rat liver microsome homogenates are particularly useful in this regard.
In vivo assays can also be used to investigate prodrug properties. Intravenous
and oral pharmacokinetics with both the active principle and the prodrug provides
information about the relative bioavailability of the prodrug, the ability of the body
to hydrolyse the prodrug and the rate of hydrolysis to the active species (see
Antimicrob. Agents. Chemother. 42, 3, 647-653). A proposed screening strategy

for assaying prodrugs has been given in a recent review (Current Drug

'Metabolism, 2003, vol 4, no. 6, p 483).

Further information on the use of prodrugs may be found in Pro-drugs as Novel

Delivery Systems, Vol. 14, ACS Symposium Series (T. Higuchi and W. Stella)

and Bioreversible Carriers in Drug Design, Pergamon Press, 1987 (ed. E. B.

Roche, American Pharmaceutical Association).
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In vivo assays can al so be used to investigate prodrug
properties. Intravenous and oral pharmacokinetics with
Whotok/114767 acti ve principle and the prodrug proRCTEER006/001086
i nformati on about the rel at iy ge bi oavailability of the
prodrug, the ability of the body to hydrolyse the
rodrlécg and the rate of hydrolysm% Beatl 3 4
Pregiegp qogl@léowﬂ& oif theolormulge i thes BB these involving R™ and R
) Legh! 0, SRV
oS s R ARG e B R BYcioREind a BoF i inple, be
prédusedMsy abpltabm@\ aﬁ@@@nateofurm,’uonahtles preséas)n tlﬁeuclonmounds of

by e o v e el BP0 dsio moioties
assaé‘%%leHmf(geék%ngeT in ﬁ@' ofaPde\‘Vx%sSttﬁﬂ Ha)BuMgaard (Elsevier,
Bi oreversi Per ganon Pr ess

198957 (ed. E. B. Roche Anmeri can Phar naceuti cal

Associ ation). Prodrugs of conmpounds of the formula (1)
ot her than those involving R3 and R4 groups are al so

Sophd rB){érﬁ;ﬂgs S&OBﬁe‘Pf Jbaﬁjdsn}ﬁe%bbsﬂia@a&@ #fR, theCvention include,

exanple,” be produced by Teplacing appropriate
wrfanecﬂheonamlpbuaé @ir a'xsmmlal ® chetaiemgoprimaryfor seaemdary amino

" SPLLSL NERLEHEEE F1P 10, o BRRAS et fy| Bl =

col'rg)o‘a‘?x%i' #hRefin Pé@dﬁé’%ﬁs@%ntkz HRursHeasr BoftEhgadgens of the amino

. Sone exanples of o prodrugs i n_accordance
fumttolmatllye)ﬁthe@nmpﬂundmﬂfgm@ula\me\ss are rrplacaehbY, fe-6f )alkanoyl
formula (!) contains a prinmary or secondary am no
functionality (-NH2 or -NHR where R H), an am de

Mél’@@(/@tOfcertEﬁf c@mganh@s oft feemEaYrdm ethemelvas ddteascpmerugs of
may be, one or both hydrogens of t am no

otherrarmemudstsf feamuladl).conpound of forrrul a (1) islare
repl aced by (Cr G o)al kanoyl. Moreover, certain
conmpounds of fornula (1) nay thensel ves act as
Al@ds irebludgesd aithiol ihemczxmp&ﬁﬂwdsnvéntfomrmel metdhelited ebcompounds of
ncluded wthin the scope of vent i

forRulaLo: |th%Ts'SofC°8tﬁP¢k5‘GﬁJQr'BPdf’6r‘f‘r‘Cﬂ apen)ad‘)mwa%tf%t@? of the drug.
Sdéﬁ%%%ﬁﬁﬁeg 8f Fethidhited KudeBRILREIM #id mUbRforPincltR

(i) where the compound of formula (l) contains a methyl group, an
hydroxymethy! derivative thereof (-CHz -> -CH2OH):

(i)  where the compound of formula (I) contains an alkoxy group, an hydroxy
derivative thereof (-OR -> -OH);

(i)  where the compound of formula (I) contains a tertiary amino group, a

secondary amino derivative thereof (-NR'R? -> -NHR' or -NHR?);

(iv)  where the compound of formula (l) contains a secondary amino group, a

primary derivative thereof (-NHR' -> -NHy);

(v}  where the compound of formula (I) contains a phenyl moiety, a phenol
derivative thereof (-Ph -> -PhOH); and
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Some exanpl es of metabolites in accordance with the
i nvention include (i) where the conpound of fornula
w@ kdosaottomi Ns a net hyl group, an hydroxynet hyl PCT/IB2006/001086
derivative thereof (-CH3 ->,4CH2CH): (ii) where the
conpound of forrmula (1) contains an al koxy group, an
hydr oxy derivative thereof (-OR -> -OH); (iii) where
t he conpound of formula (1) contains a tertiary am no
a I
ot RERDIFY A A il AGrhASECabphIaNTR can oxis

as(diastersurmeénns Vheecsindiunl Bomess gre ugtereornyeitipe yla a low energy

e Rt b ol 1 1 o o
of@)’?&;&ﬂl taqf‘tfrh%ﬁ%ﬁ'lv@r @Sél?é?f Véleﬁurt toﬁﬂa‘ﬂ?ﬂn RAGHNP HERES single

contal ni ng asymetric carbon
coaippundanapexhibitanod thahemedype ©f |9Mmmasm1 ructural
isomers are interconvertible via a | ow energy barrier,
tautoneric isonmerism('tautonerism ) can occur. This

In&ﬁ?ea afithin NRe f LdPeObf Mé’#}?ﬁérﬁ%?@fﬂ\'drﬁ B laliS@as®réGflers, and

ence tautoneri sm hat a single conpound
tauteynarichifoirs nof ehehaompoeints pef oforinsitame(l), s cludirg ueRBpPounds

i ros 54T Ban e O SRERER o BiER S chssmete thereot.
Alé’cf;1 inQhded ard akid bﬂ&lh@ﬁ'dﬂ%&\%@@k"”ﬂﬁe@{rﬁ‘ itihé icoDatemenels optically
an one type of isonerism and m xtures of one

or
active efor lesample, clastate ar| Hlisine, rsagemis, deexarppleo a-ipaate or d-
asalts wherein the counterion is optically active, for
raYUHl e, d-lactate or /-lysine, or racenic, for

exanple, c//-tartrate or dlarginine. D astereoners nay

be separated by conventional techniques wel| known
DiapieseOorsRrIg Ineay ibe srpatated l?)brcoé)(%'htfﬂr@l t@ﬁh'&'ﬁlﬂ?%g%'bﬂsﬂown to

g8, A5E) gl ) Sakab ROy o ractona

crgdtalieqedrem stry at the a-carbon atom Conventional

techni ques for the preparation/isolation of
Compounds of the formula (l) are a-amino acids with a defined stereochemistry
at the a-carbon atom. Conventional techniques for the preparation/isolation of
individual enantiomers include chiral synthesis from a suitable optically pure
precursor or resolution of the racemate (or the racemate of a salt or derivative)

using, for example, chiral high pressure liquid chromatography (HPLC).

Alternatively, the racemate (or a racemic precursor) may be reacted with a
suitable optically active compound. The resulting diastereomeric mixture may be
separated by chromatography and/or fractional crystallization and one or both of
the diastereoisomers converted to the corresponding pure enantiomer(s) by

means well known to a skilled person.

Enantiomerically-enriched compounds may also be obtained using
chromatography, typically HPLC, on an asymmetric resin with a mobile phase
consisting 6f a hydrocarbon, typically heptane or hexane, containing from 0 to
50% by volume of isopropanol, typically from 2% to 20%, and from 0 to 5% by



10

15

20

25

30

i ndi vi dual enantioners include chiral synthesis froma
suitable optically pure precursor or resolution of the
w0 aweiret7e7 (or the racemate of a salt or deri vapCwEd2006/001086

usi ng, for exanple, chiral high pressure |iquid
chromat ography (HPLC). Alternatively, the racemate (or

voﬁp{\gc@ggpijal%gg%sgmyn@%@ a\?)tggr%ﬁgt neen rahort\J Io‘f:)the eluate
af(qﬂé{rf‘er o‘:mﬂ& ure may be separated by
y

ronatograp and/or fractional crystallization and
one or both of the di ast ereoi soners converted to the

StESARPT COGLTOTR O TR (o ppaied TonppEVeionar Eenniques
knoWHPRH e;ﬁﬁ g@ ﬁ'lothgear‘P biRicNest e)&irisleC BisraBERENRBIYef Organic

typi ca on an asynmetric resinWth a nobile
C@Qeendmby; EstLi EfjeldnchShidWditear (itey, tNew dairk,y1 998t ane

or hexane, containing fromO to 50% by vol une of

I sopropanol, typically from2%to 20% and fromO to

% [{%g%ful%t Hesasuitibley famindfisidry M @@ lopnipolitfds of the invention
hyl am ne. Concentration of the, eluate affords,th

In@ﬂdedwdpeﬁﬁmyéromwchsamdﬂ andcshgeohen ot Ay e °C and
kpﬁ[oiih%dﬁ%ﬂcow@t hg%rane}%fc é%u %@%réu%htwsg and 2,

5ar t eochem s
nlﬁ{)/géﬁ ORHIC a &P eI ENDYoxig e, ﬁmhﬂhsa’% go ldndVWBDirphosphorus
. New York, 1994). Exanples of isotopes suitable

SLdejlraS 16, astenlphurs suchcapdunds of the i nvention

i ncl ude i sotopes of hydrogen, such as 2H and 3H,

carbon, such as 1 1C, 13C and 14C, chlorine, such as
Cok4ih, |§dt@l;@iball},elab%ll@djl esmp8imds oofi riermslaci@l ,asforlZ@larapid those

méér%oqutu‘g tgL&%f&g@éﬁQg&%@ﬂﬁe a@%@ dg&%ﬁam Uia%e tissue
dlﬁﬁ‘ﬂbﬁlﬂgﬁ gg&&%g‘ ‘F‘ﬁe 3?&06\?@4 féoﬁbﬁe%ofrﬁlﬁh?aﬂé yiH apRl t&%on-14, i.e.

exa
Cn em part&iuﬂerrg/ asefahfomabbl meposetnpew af thejlseaw of incorporation
drug and/ or sggstrat e tissue distribution studies. The

aW%EﬁQS’é(dP?@@SP eeSsHSNt ritium i.e. 3H and carbon- 14,

i.e. 14C, are partlcul arly useful for this purpose in
view of their ease of incorporation
Substitution with heavier isotopes such as deuterium, i.e. H, may afford certain

therapeutic advantages resulting from greater metabolic stability, for example,
increased in vivo half-life or reduced dosage requirements, and hence may be

preferred in some circumstances.

Substitution with positron emitting isotopes, such as ''C, "*F, 0 and "N, can be
useful in Positron Emission Topography (PET) studies for examining substrate

receptor occupancy.

Isotopically-labeled compounds of formula () can generally be prepared by
conventional techniques known to those skilled in the art or by processes
analogous to those described in the acéompanying Examples and Preparations
using an appropriate isotopically-labeled reagent in place of the non-labeled

reagent previously employed.
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and ready means of detection. Substitution with

heavi er isotopes such as deuterium i.e. 2H nmay
wa@pdoends7eert ai n t herapeuti ¢ advant ages resul t i PQI/iB2006/001086

greater netabolic stabili ty,1 for exanple, increased in

vivo half-life or reduced dogage requi renents, and

hence nmay be preferred in sone circunstances.

' Praameceuiicallyracdeptalje siolvaies dmiaccpraancsovipdae igyriiogsinclude

1 1C, 18F,. 15 3 ¥ i .
tness Sl Hbp g B! B ige T LE8) Hp 1eqgpRal SaBstiuted, o
Dz@g%tg@t@&%@mgo_occupancy. | sot opi cal | y-1 abel ed

compounds of fornula (I) can generally be prepared by
conventional techniques known to those skilled in the

art_or roge nal ogat i i
o oSl OB H dohiessatiesithons idands, ar
pAGRTNR st ih36é eriatmbhyel alwitiedangagédisorders! Abe tefatment of
t he non-| abel ed reagent previousl

. ) A Y
padniasiieuarh apwRRaRIc aIn. s ARERISISH Y80l vat es i n

accordance with the invention include those wherein

the solvent of crystallization may be isotopically
Pngibglt pdi%n ;t? gn iriﬁmnaﬂﬁ-momoﬁne,mdﬁhm dasigned to warn of

conpounds o ormula (1), being al pha-2-delt Y
danggnam BeETyalerTivaPHY SISEYLITTR Pee sXfegatnghrgRnght. The

0 r i I N i

YIS, SR InBLOR & et Set R aTRgly BengayMhourones and is
adtivasicbby gloximluspstinuli sizaperiphesak wansducing sigohanisms (see Millan,

nmechani desi. t f d i
1985, (DB NSt oGP I SO UPHAI (AR PONGLADréY, 2 known
aSYROGRABRY 3P drBr eHERcteritieally | Smakt diefngief maons with slow
sensory neurones and is activated by noxi ous stinmulj

co&c&;xgﬁegiwﬂlmiﬁ&s.tmmi%m@mgnﬂ@dﬂléh@ émﬁ@%%@%ﬁt'@%ﬁnd‘ quality of
or 0. Neyr obj pl ) i
i s R A B Ul Ay R RRyE oL proiseh to he

siRAr k@' ithé | htivn SBRI thedisambluey. Thensovicepicss oare found on

conduction vel ocities. Nociceptors encode tpe ,
nociceptiiet pendurfires rofamipiciudherey agg two main types, A-delta fibres

(myelinated) and C fibres (non-myelinated). The activity generated by nociceptor
input is transferred, after complex processing in the dorsal horn, either directly, or
via brain stem relay nuclei, to the ventrobasal thalamus and then on to the

cortex, where the sensation of pain is generated.

Pain may generally be classified as acute or chronic. Acute pain begins suddenly
and is short-lived (usually in twelve weeks or less). It is usually associated with a
specific cause such as a specific injury and is often sharp and severe. |t is the
kind of pain that can occur after specific injuries resulting from surgery, dental
work, a strain or a sprain. Acute pain does not generally result in any persistent
psychological response. In contrast, chronic pain is long-term pain, typically
persisting for more than three months and leading to significant psychological
and emotional problems. Common examples of chronic pain are neuropathic
pain (e.g. painful diabetic neuropathy, postherpetic neuralgia), carpal tunnel
syndrome, back pain, headache, cancer pain, arthritic pain and chronic post-

surgical pain.



10

15

20

25

30

noxi ous stinmulus and by virtue of their

t opogr aphi cal ly organi sed projection to the spina
w@orod/1147be | ocation of the stinmulus. The noci cRQL/B2906/001086

are found on nociceptive nenpye fibres of which there

are two main types, A-delta fibres (nyelinated) and C

fibres (non-nyelinated). The activity generated by

noci ceptor input is transferred, after conplex

Wﬁérgcf%ﬁbgﬁnina ﬁryﬁwg &ﬂjs i&%aﬁ;éqsést]@r [fsdds¥ oPltralinda, the

emre , tot vent r obasal t hal anus
charstiéisics of nbmcbbti)r(amvmon arecalieret @nsidhsea is@ensftisptiom in the

pelé)gbgg/? gc%fﬂﬁgmprﬁ trﬂl,gclng :q;aebh'éﬂggvh?{é %gggﬁo[%termmate

Th%'%gr Ffféét¥e%aﬁu§&aé|%h%n We%éﬁsd%%k%f %alheﬂﬁ)acdtb bain these

y assocl at ed a specific cause such
me@mléms canjhe ysefol in pramoting pheieptivenbelkaieurs. Wh"tJh ingay better

K
el S PEahRPAJor P Bargel Do RRIMELREPIAER Wyl e that
Seﬂgltl@lt)? RefirAs 1O° HE)ﬁmﬁl"J‘bHcéi ofe MirydRAS@adI¥d. ERMIEver,Nin many

persistent psychological résponse. I'n contrast,
ch«xbmorpam ;s:batas; the bm@emenﬂtlww far ouytlsistmihe healing orocags and is

for nore mont hs d
oS, EHB B I IPuS SR TBNa T AR Bre o Raih 4 i Eities i
se%oléﬁﬁ@r%cflﬂ?és %s@b@iaf@ﬁ#ﬁtﬂﬁ Fhhlaclapgition(#nd) abpaanf ad:tlwty (Woolf
di abeti c neuropath ost herg)etl c neural gia), carpal
& Baftegl2000n8ciemes, bkl 188 h/6%eadache, cancer pai n,

arthritic pain and chronic post surgical pain.Vhen a
substantial injury occurs to body tissue, via disease

Clficdl'piiMies ptddene iieacdistortdrt andfabmoemeakpemsitivity feature among
activation are altered and there is senjlltlsatlon [

thehpaiigmtispRmpiomec dlatignter send tenbei AR %ﬁ@%@ﬁ?\*%ﬂ god may
e f

oSOk BE AR, S pTRBERLE g, \pShokncous

peﬂﬁﬁﬁtﬂm iy berddue busefg) or stabpingna) |erxgggeml@d;p|aueresponses to

"R SHELD. URETHORAT BRCBt BAMOR BN U GRiay inrbouous
SREEP Rl MRS 3000 8, SRLAE SOPAIK Yoo, Atnoucn
pat;qm seffisiing frotry varousoisrmasafsacute andahregic fade 8wy bave similar
symptoms, the underlying mechanisms may be different and may, therefore,
require different treatment strategies. Pain can also therefore be divided into a
number of different subtypes according to differing péthophysiology, including

nociceptive, inflammatory and neuropathic pain.

Nociceptive pain is induced by tissue injury or by intense stimuli with the potential
to cause injury. Pain afferents are activated by transduction of stimuli by
nociceptors at the site of injury and activate neurons in the spinal cord at the
level of their termination. This is then relayed up the spinal tracts to the brain
where pain is perceived (Meyer et al., 1994, Textbook of Pain, 13-44). The
activation of nociceptors activates two types of afferent nerve fibres. Myelinated
A-delta fibres transmit rapidly and are responsible for sharp and stabbing pain
sensations, whilst unmyelinated C fibres transmit at a slower rate and convey a

dull or aching pain. Moderate to severe acute nociceptive pain is a prominent
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often due to nervous systeminjury. This injury often

| eads to abnormalities in sensory nerve fibres
wa@s®eai4ved Wt h nal adapt ati on and aberrant acPCWiB2p06/001086

(Wol f & Salter, 2000, Scienge, 288, 1765-1768).

Cinical pain is present when disconfort and abnor nal

sensitivity feature anong the

feare it painefram sapiray mqw%wg%éﬁﬁéﬁaié?%ﬁmm bums,
mforc??cﬂg 1n‘f‘% oHaefr{(]oHéut@ath%ém O(@%st-ééé%é@é[}f&nﬁ'@am following

Spont anéous pal n
anjuypé Iw,sufglcaltmbbedlg*e @osékawatlatpem genal c@@poaee@ pain and

bagly RAgi ARG PRIB DA Paisy Piet) B domOu RS Bain (e.0.
bofk: aujrgﬁéa aret BRYA O[P:Jln Brividcelal i Orpﬂ)élh%BClﬁﬁ’;d ®fth Tancer

suf er’ ng rom vari forns of acute and chronic pain
thmpyr(e\.ge posichemothenapyo sgndrotre, whdenicyparisurgiseh maimhsyndrome

or, sk fedialias  SIPEE). " Bianset drn B Aitbrstul o Fshhse to
ch@'rﬁﬁ&ﬂ?%gwtrl]ﬁg’mgj aﬂ?}"t‘ﬁ@%ﬁgg Ohofthbhar ﬁ’ﬂiraﬁy bdry Refiothefaydi Back pain

i ol ogy, including nociceptive,
maylbleaainmtm hprraaf@drmunmmem iotareentabmbdisee mri aknopaalities of the

RS SRl Bl s Bl BI4ARL o5h8 postrr

Ioﬁgﬁfddﬁ%l Sfhdtent! BEkUphiromaf reddlvd!l natbalpositcrpsont patients,
e siteof injury and acti'vate neurons I n the spinal

whesedit destsheverebal Weeks, Héieqoman dachiic ToNgilion Whish can be
u spinal tracts to the brain where pain
pqrﬁm@%r g?@@%t'gg/byer et al., 1994, Textbook of Pain,
13-44). The activation of nociceptors activates two

types of afferent nerve fibres. Melinated A-delt .
Neurppathie paisis cupraptiyiidefined as paineliaied tﬂrecatbﬁedsﬁ)érﬁo primary
a e i n
L
trérha rehdpdiseasdates dtes the mrrmetaopamlm@alré ePCoONMIPaSseA many

SR S RIS e e SR B PSR i

pérlyh%rrﬁ o%ﬁﬁwf‘ﬁfé@et%@@%%tgmygIs%oas‘?qzérrogg(g[S’frl'étg')rédglapahgemmal
newalgia, atnmrkt painpaiancer eratopathy,cHI\E aetisepashy npaartom limb pain,
carpal tunnel syndrome, central post-stroke pain and pain associated with
chronic alcoholism, hypothyroidism, uremia, multiple sclerosis, spinal cord injury,
Parkinson’s disease, epilepsy and vitamin deficiency. Neuropathic pain is
pathological as it has no protective role. It is often present well after the original
cause has dissipated, commonly lasting for years, significantly decreasing a
patient’s quality of life (Woolf and Mannion, 1999, Lancet, 353, 1959-1964). The
symptoms of neuropathic pain are difficult to treat, as they are often
heterogeneous even between patients with the same disease (Woolf &
Decosterd, 1999, Péin Supp., 6, S141-S147; Woolf and Mannion, 1999, Lancet,
353, 1959-1964). They include spontaneous pair), which can be continuous, and
paroxysmal or abnormal evoked pain, such as hyperalgesia (increased sensitivity
to a noxious stimulus) and allodynia (sensitivity to a normally innocuous

stimulus).
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back pain. Cancer pain may be chronic pain such as

tunour related pain (e.g. bone pain, headache, facial
W@a006/10¢70%i sceral pain) or pain associated w tPCTEBR0@7001086

t herapy (e.qg. postchenntherqu syndrone, chronic

postsurgi cal pain syndrone or post radiation

syndrone). Cancer pain may al so occur in response to .
Thehieftatrireatapyprocass ifod Bempisx sergsmehkipchericapgnd cellular events,

r.adi ot her apy. Back,.pajn. [ r
ket B Ehbus B U P B SRt P g qupgances
whithresulfsaRreswblhgtand paier (evirkc andiTdiwo, pag4spexibbok of Pain,

muscl es or the posterior |ongitudipal |iganent. Back .
46586} Al seaio oo mOsy coUAmen SUAETTACHLARAD Jfggatoid
.t | ast i 00O it
g3 B BT B R e R R A 8hopoc
covitribs anduheanidtyiddetiitedisaa gahmonncause efl disabilips€de exact

by a primary |lesion or dysfunction in thglynerv

a@gamgynépf etnateig AHuitis 46 upknew skt qur}t Rgtrgo%% suggest that
< _ 1 ardL! . ek

o 5000 MDA e BB BARR Crernan & Jeyson

1902 Skexittsdkude Paln t397r 40 Tolt hasrbeed astimaied itpatealalost 16 million

neur opat hy, di abeti c t hy, t h i C ... .
ARelipagave saRamae aesarits, (BAEer JZoRRetaig dpint disease,
mQS%beﬂBHV gré"bVer”@G' fxea?# BY agBand s is BxpBaicd toCRERRse to 40

unnel syndrone, centra pogt-stroke pai n and pain

miligp@isatie aget bf dhe opopulatiarointreases,hynadking thisda spyblic health
urema, multiple sclerosjs, spinal cqrd,injur

prphﬁ(‘i‘ns‘lfnf @nﬂ'{)n_%%e,m%q{?'ﬁugﬁsyaﬁ?@%i m“ﬂeﬂéﬁ?'%!%“'er?c({?a Ann
PR ARANSY. 38 a8 70-686;PAECAHAY It @ll., 3994 ] TERBOBR of Pain, 387-395).
protective role. It is often present well after the

Mosi ghatienizawile loateadiribsitipaseek owdieall piteaten ngegayise of the

oS Rl AN bty SoRaRHPP 58810 By el cfnysioat
fuhBfiSn 48643 kndWA t6 WEtheTBadihg tause phidisabilpimlaterdife. Ankylosing
difficult to treat, as they are often heterogenequs .
spslylitie iswedso gathesmpatiodisgashethah maugps 'f'gvﬁfoﬂfe gpine and
sﬁﬁﬁﬁéﬁ{)f?]ﬁé@g\?q_rgeﬁg(tr{anﬁfﬁ@rmit@nt IstdoRt 6r DRR! paNthat occur
throughout life to a severe c’hronic disease that attacks the spine, peripheral

joints and other body organs.

Another type of inflammatory pain is visceral pain which includes pain associated
with inflammatory bowel disease (IBD). Visceral pain is pain associated with the
viscera, which encompass the organs of the abdominal cavity. These organs
include the sex organs, spleen and part of the digestive system. Pain associated
with the viscera can be divided into digestive visceral pain and non-digestive
visceral pain. Commonly encountered gasftroinl‘[estinal (Gl) disorders that cause
pain include functional bowel disorder (FBD) and inflammatory bowel disease
(IBD). These Gl disorders include a wide range of disease states that are
currently only moderately controlled, including, in respect of FBD, gastro-
esophageal reflux, dyspepsia, irritable bowel syndrome (IBS) and functional
abdominal pain syndrome (FAPS), and, in respect of IBD, Crohn’s disease, ileitis

and ulcerative colitis, all of which regularly produce visceral pain. Other types of
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353, 1959-1964). They i ncl ude spontaneous pain, which
can be continuous, and paroxysmal or abnormal evoked
w@aiha/1140th as hyperal gesia (increased sensitiRCT/IB2G/@1086
noxi ous stinulus) and all od;ir}i a (sensitivity to a
normal Iy i nnocuous stinulus).The inflammatory process
_ is a conplex series of biochem cal and cellul ar .
viseetalt painadnélvde cthei painarsesated Witk sdesmaneies, cysiliis and
res f [ subst ances, which results in
Paﬁﬁéﬁ%ﬁ%ng%@'@éﬁﬁﬂﬂevi ne and Taiwo, 1994, Textbook of
Pain, 45-56). Arthritic pain is the nbst comon
i nfl ammat ory pai n. Rheumatoi d di sease.is one of the
It SswkD Re ot HErtisoma PSR PaITy N 6h BIHIRIA GeT RlogiRscAsh s can
CAYRLK r hibf'd §r bAdie p! QANBSr BAMSRave both
beHSHTLET 7o' SR TS a4 4 FobatS nalh And RERRE: faRave bo

nogickptivé aadineurspdthicrcontpdnents.r ent hypot heses suggest
that both genetic and m crobiol ogical factors may be
i nportant (G ennan & Jayson, 1994, Textbook of Pain,

) een estimated that alnost 16 mllion
Otﬁ%;yﬁ)ggr%f philnv@%@)?%bt omatic osteoarthritis (OA) or

degenerative joint disease, nost of whom are over 60

years of age, and this is e cted to increase to 40 .
* PRI ofPsiiMthe TESR omuﬁﬁ%lop%%fﬁ@ti SHFArfise adBElUding, ;| Fyalgia,

Doy e s P’ e RS, ron-

638icGRG; ridu@aatismy, edysirophindbpathy, Tglycbgerolydis,Pgiofymyositis and
387- 395g,._ Most patients with osteoarthritis seek
nRYRBYPSIHSt enti on because of the associated pain.

. it Sj i fi . t S h hal rdical

R i RRpRe bAR, hERDInd BT Lty R aTe” mfoe
oinfalictiamj hitral $tenbsisepeticdrditisAfiaynasidisgpeeaerignon, sciegdoma
al sa E rgeﬁumati c.disease that causes arthritis of the
sBA Skelpthl Lausale ISCREM&i nts. 1t varies from

o ! ih€ P. ‘ iRg! Fhi ura and migraine
FEEL QT SPofead SHERIAs (FRIEIRG, idrafe, 30FHbura and mig
atnitholtsauray, clpstee hepdachshdensiondype beadachs mixechbegdache and

Anot her,

oy gans. t of infl t or ain is visceral
paPAdae Fasan ARy Hsgulb fE e 5y and
« orofacial pain, including dental pain, otic pain, burning mouth syndrome and

temporomandibular myofascial pain.

The compounds of formula (l) are potentially useful in the treatment of all kinds of

pain but are particularly useful in the treatment of neuropathic pain.

Apart from pain, the compounds of formula (I) are potentially useful in the
treatment of any disease or condition which is treatable using an alpha-2-delta
ligand. Such conditions include epilepsy, gastrointestinal disorders, premature
ejaculation, burning mouth syndrome, bladder disorders (such as over active
bladder), faintness attacks, fibromyalgia, hypokinesia, cranial disorders, hot
flashes, essential tremor, chemical dependencies and addictions, withdrawal
symptoms associated with dependencies or addictions, addictive behaviours,
spasticity, arthritis, inflammatory disorders (e.g. rheumatoid arthritis,

osteoarthritis, psoriasis), diuresis, premenstrual syndrome, premenstrual
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with inflammatory bowel disease (I1BD). Visceral pain
is pain associated with the viscera, which enconpass
wo b@sorgens of the abdom nal cavity. These or geeiBIB2006/001086
i ncl ude-the sex organs, splq%n and part of the
di gestive system Pain associated with the viscera can
be divided into digestive visceral pain and
dysphoritt gissrdete tringoer gRSHT FaMEganBIMP & RYBEFRMEPedemyelinating

dlﬁ%ﬁ%tro " eﬁ]il{’[ﬁ)i% ﬁg%%s\‘/\'gl gg{rﬁ Q?@B%?H&% dﬁa'c@rebral vascular

didoriibamerieony howel odi em@aﬁ: (CeBR)rovasadar Cdarda@e)r(daeg s cerebral
include a wi de range of disease states, that .ar

nnfathnsupamhpomm96h9g%ch%ef rébOG@%PM}%@& trayma, spinal

F
oo § il gt EhroRBF R MR T st o ke, i
caddiiee nbyprisspairyesy,nitr dmsiddriaRs) mtamﬂamah hesypdmrgenfin permatal
I BD,, CGrohn's disease, .ileitis an eI‘RIV g
asphyxiat ineedias ageshang 'Br%@%‘@eef?)%?§8\‘%l @Qﬁ??' Blip dp8nas may
alédé/ %%Sué)éf\ﬁm‘??ﬁé’“tre%hﬁn{ B¢ ldefRuimD /IdPRéMizA apacAmhestiovahll other
Smenorr cystitis and pancfeatitis and pelvic

copmitive drt n@JTodégiencmfahm disordars (e @riParkipaen'sidipease, fingington’s
ies and thus, can

| tipl tiol
l%séf) ﬁ&l{neg‘ﬂéﬁ%? §ease, gSGB%‘% kd?JHFH fs o %@ﬁg&rcﬁg d%r vascular
d ﬁnaﬁoﬁ'Heg?ﬁ%fSQtds\é?uIEIHQh@%ﬁﬁéhhbﬁnﬁﬁﬁﬁmﬂmﬁé‘orders such as

type pai n includ pain resulting from
akinesiad, o slyskieeaiasdi sp:&aiilemes, i Feuretteisg sypargng, Scott syndrome,

p%%omgﬂﬁa@@g 0%§/n§|r<¥ A ﬁ(@ pyﬂ%rﬂg{atl :ﬁg%Yement disorders. They

mafCHEBL baMuse(st inomhe W%&Héht ol yhagerdisoslers, mood disorders,
pol ynyositis and giy nyositis; heart and vascu
depreasionncleporasivep smrdgr@setdp@?r a:hyrﬁgrs n@r@;@gﬁydp§g(ders panic,

oot b S B b, Btags snavioure

diBRABamAis asSotiftedswith ghehtae rélanddtiont, rautistigrdisordeniana conduct
aura and mgraine wthout aura), cluster headache,
digefisirdn- t ype headache mi xed headache and

All of the compounds of formula (1) can be prepared by conventional routes such
as by the procedures described in the general methods presented below or by
the specific methods described in the Examples section and the Preparations
section, or by similar methods thereto. The present invention also encompasses
any one or more of these processes for preparing the compounds of formula (1),

in addition to any novel intermediates used therein.

In the following general methods, R', R?, R® and R* are as previously defined for

a compound of formula (1) unless otherwise stated and Ph is phenyl.

According to a first process, (A), a compound of formula (), wherein R® and R*
are H, may be prepared by the hydrogenolytic deprotection of a compound of

formula (I1)
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headache associated wth vascul ar disorders; and
orofacial pain, including dental pain, otic pain,
wheoaitngonout h syndrome and t enpor onandi bul ar PCT/IB2006/001086
nmyof asci al pain. The conpouags of formula (I) are
potentially useful in the trgatnent of all kinds of
pain but are particularly useful in the treatnent of
neur opat hi ¢ pain. ApartOfrogm pain, the conpounds of
formula (1) are potentijally useful in the treatnent of
any di sease or condi{®n L%h is treatable using an
al pha-2-delta ligand.| Such cldnditi(iins incl ude
epi | epsy, gastroi nt estinaNHii sorders, premature
ej acul ation, burning noyth syndrome, bladder disorders
(such as over active blpgder), faintness attacks,
fi bronyal gi a, hypoki nesia, cranial disorders, hot
fl ashes, essential trenor, chenical dependencies and

addj ctjons, it hdrapal synpto associated. with . .
WRESpIB 106 ABRER” B1° 8 HELNPEAHOVE e IXFEOGRRAHAT, 3, ypicaly carried
I Cdt tr Wt d hnkd i r di
ouf AEAG A iSpurd 1O hRosh ISR, PYHISUSTE KRS SySRhexadiene or
amtnoniesn Sormatentprefarably Bydrdgemegas)rantk s tranaitionspietali eatalyst

R N S e e .
caggﬂ%ét?.'ﬂﬁ SR, stiEh YsOmydrbehiBRE SR tAfluctaacatkciEH] ARIydaIBs be used

0 acute or chronic cerebrovascul ar damage (e.
to dacreimsel thenfaiecol seactonbdnae Hereferretheneeedidge aopolution of the

cerebral . pede head t. ma ' C :
cofAgRas" BT Wk 2oabteBlE SplyBRl A3 Sl #dted witn
pafibaike oni darbah HRE hareaRIis Wik hydrdgenated deabsub@14 kPa (60
i ntracrani al henorrhage, in perinatal asphyxia, in

psbar di ac arrest and in status epilepticus.
Al pha-2-delta |igands may al so be useful in the
treatment of delirium denmentia and amestic and ot her

A 66@RoLNY ®f Srniea (0l egsnies ptépegedibydreding greingne of formula (1V):
Par ki nson''s di sease, Huntington's disease, Alzheiner's
di sease, senile denentig, nenory disorder, vascul ar
denmentia). They may be usefuR'in the treatnent of
novenent disorders suph a% aki nesi as, dyskinesi as,
spasticities, Tourettg's sgyndrone,(Idcott syndrone,

Ph
wherein R' is as defined above, with a compound of formula:
R2M' (V)
wherein R? is as defined above and M' is a suitable metal, optionally bearing one

or more further ligands; or by treating an imine of formula (VI):

Ph

20 wherein R? is as defined above, with a compound of formula:

R'M' (vII)
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pal sys, akinetic-rigid syndrone and extra-pyram dal
nmovenent di sorders. They may al so be useful in the
wo e@atingnt of sl eep di sorders, nood di sorders, PCT/IB2006/001086
depression, depressive disongders, bipolar disorders,
anxi ety disorders, panic, borderline personality
di sor dpr, schi zophreni a sychotic disorders, . .
wheseiaviR oangiM care asr defias aBe¥d dnaaush # iRingedddifion reaction the
0 n ,
orggiethetalicreagHt b lekfuf TEY 8E VP FBESHE anBiEaRORA Ry or an
or@&f&ﬂ@%ﬁéﬁh@h deriviatige SAIS D rgandmvagdresiypmoGritimaes) reagent, wherein
described in the gen_er al nmet hods presented bel ow Qr S%Iitable

MtindMaXe¥ibaing Adiaigasisqustanasd heneprloEiRIied A p
; : [ I ‘-
indffSolyPt SURERS RLARRrTErid B aictiy Bihe] AR ICRERRAGS, ypicall
betweemi0 amnd e78C.tIhes prefeaedgmesedure, pr splatiom®f tthe compound of
co ds of formyla (1), in addition to,a navel .
forHIBANBd 4 s csailiabispebant BRER s PBRRGIPREaGaR diegted with a
’ f sye@NelyY a8e50°TEaNnd in the

su‘[fgl?@;@ﬁ%r}éjéurﬁ %?rﬁof?ﬂuﬁf'??’?)ﬁdgﬁég% Fgt"ﬁer 'éae stated
presehdehofiborph dnifjoridaécatbediteng to a first process, (A), a
compound of formula (1), wherein R3 and R4 are H, may

be prepared by the hydrogenol ytic deprotecti n of a
C ?@&N}!}d forhRNAYNG drd [ViIVeahehe pFElha38E Hy2ther Sorfensation of a
ng I ne ggoovre. #’Ke\ﬁhydrggye\%gti oanptypiB(?gl ly carried
compounsli afjoamslaur ce of hydrogen such as hydrogen gas,

cycl ohexadi ene or arrﬁ)_gi umformate (preferably

hydr ogen gas) and a nsition rreé\ﬂp catal yst such as

a pal l'adium platinumor NHgdi um ca AI yst (preferably

a pal | adi um cat al yst). acid, such as hydrochloric

or trifluoroacetic aci may al so be used to increase

the rate of reaction. I'n a preferred procedure, a
Pl hvel, hRBnfRiIRRUIdoRhukor mula (111) in a
WIsuirt aﬁbl evs [ vent, such ag eltjhanol, Is treated with

pal | adi um on carbon and ®ydrochl ori c acid hydrogenat ed

at about 414 kPa (60 psi]l. Rt
XO X
! (1)

wherein R is as defined above and X is C-Cs alkyl; or a compound of formula

(X):
. )J\”/ Rz
X0
(X)

o)

wherein R? is as defined above and X is C1-Cs alkyl. The condensation may be
carried out under basic, neutral or acidic conditions and generally requires
elevated temperatures and/or prolonged reaction times. In a typical procedure, a
solution of the compound of formula (VIIl) and the compound of formula (IX) or
(X), in a suitable solvent, such as triﬂuoroethanoll, is heated at about 80°C in the

presence of a dehydrating agent such as 4A molecular sieves.
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A conpound of fornula (I11) may be prepared by
treating an imne of fornmula (IV): wherein RL is as
walefosnedtonbove, with a conpound of fornula: R2MLT/(BZ)06/001086
wherein R2 is as defined abgye and ML is a suitable
netal, optionally bearing one or nore further Iigands
or by treating an imne of formula é r) wher ej
hery

Campaistdsnelfarmmia (Xki %) andd¥HbuaE 8 P%Fbﬁfc'ﬂﬁw[ﬁva"ab‘e or-
ea%Mh wgg%ﬂ)? 8%0%'?81{&% %ll%ﬁhﬁ% th %}(fﬁed I’MI@I’[ Brasa

n reac weeory anorretallcr
redult nefl @oMowrr gebial ksowmdlgeal &y). ase@r tgjmmpnehenaweo@rgamc

Tr@ar%fgéngﬁ?é)? Q%éﬁﬁddf@rfg‘éét ﬁqu,fgl \?@H,\}g&% %nasgfqu) ar by reference
togg%{;,ggpgbﬁsﬁgﬁﬁ%g% gIhe reaction is carried out in a

. I nert vent such as tetrahydrofuran or
di et hyl ether at I ow tenperature, typically between 0O

RS GG PARIREH SRt A 0 s
coﬁﬁio‘(ﬁ\@% of ¥5im@a H tv!ir?é"fkéﬁf ﬁqubﬁﬂﬁor' R“tér@aHe%?/V\‘sTﬂblél chemical

e &l gnard eagent formul a 1)
transfqreztions well mowrstmmeaamllednnaneswalslem@ddmnsdebwch amide

trlfluor de, ethera o nds, of for

andy §st %':an OFQing ban%y”{% %ngoéﬁgjat'f’on @'PE’ \%S%BV%U rgroanic

\Aﬁsfg%g%,% réq;bgerhcea%@%tlvel y, a compound of formla: '
erein RL 1s as defined above and X is CC 6 al kyl;

or a conpound of formula (X): wherein R2 |s as defi ned

b d X i
B i b . A SIS AR P 0,
wiigiroRPeinal RY afe @i may bel @*e@b%ﬂ b?ﬂmr@gaﬂdhmcamﬂrotectlon of a

prol onged reaction tinmes. In a typical procedure, a
ringpppenashconpewed obfasaiwa (1Ha) formJI a (M11) and the

compound of formula (IX) , |naSU|tabIe
sol vent, such as trllghuor% I's heated at about
8Q0C in the

(Illa)
HO o) OH

wherein R' and R? are as defined above. The hydrogenation is typically carried
out using a source of hydrogen such as hydrogen gas, cyclohexadiene or
ammonium formate (preferably hydrogen gas) and a transition metal catalyst
such as a palladium, platinum or rhodium catalyst (preferably a palladium
catalyst). An acid, such as hydrochloric or trifluoroacetic acid, may also be used
to increase the rate of reaction. In a preferred procedure, a solution of the
compound of formula (llla) in a suitable solvent, such as propan-2-ol and water,

is treated with palladium on carbon and hydrogenated at about 414 kPa (60 psi).

A compound of formula (llla) may be prepared by treating an imine of formula
(IV) or (V1) with a compound of formula (V) or (VII) followed by treatment with a
suitable acid or base. Suitable conditions for such an imine addition reaction are
as described above for process (A). In a preferred procedure, a solution of the
compound of formula (V) in a suitable solvent, such as tetrahydrofuran, is first
treated with a suitable Grignard reagent of formula (VI1) at -78°C in the presence
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presence of a dehydrating agent such as 4A nol ecul ar

si eves. Conmpounds of fornmula (X), (I X) and (VII1) are
werdokat47epnmer ci al |y avail abl e or easily prepaP€diEzp06/001086

standard net hods wel |l known,to the skilled person,

either as a result of common general know edge (e.g.

see ' Conprehensive Organic Transformations' by Richard,
of barastkifluodde tetuatydrefbrars aamp axy followed Wrﬁ@m%fgﬁ'&'& g guitable

i f [S s. Compounds of fornul a
acff@fé%%sfg@%@% @&3?%‘8%%%@2 not H may be prepared
from conmpounds of fornmula (I) wherein R3 and/or R4 are
i mpl e chem cal é&gansfor mat i,ons, wel

H by s . nown to the
Acsprding o Rehird RPeess dChohGPMPoNEdsQ foayy ""dla@r%'ﬁd& and R

ar%?)g)ﬂ{ H ngﬁrF\Sﬁ@élir g%?rgggre%ebyf Mg)édrﬁlm £heARI offormula

ani ¢ Transt or mat erenced OVE.

(XBWl ternatively, according to a second process, (B), a

conpound of formula (1), whergin R3 and R4 are H, may

be prepared by hydrogenqgétiB deprotection of a

ri ng- opened conpound of jul a; (I'lia) wherein Rl and

R2 are as defined above. Thd hRdrogenation is

typically carried out @si ngNH sourcg of hydrogen such

as hydrogen gas, cycl ohe®adi ene or ni um f or mat e

(preferably hydrogen gas qgﬂ a transition netal

catal yst such as a g&yGadi ufy3pl ati num or rhodi um

catal yst (preferably a p@H,adiumcatalyst). An acid,

such as hydrochloric or trifluoroacetic acid, may al so
witgeinsRUah@ Honre esefinkd dive. The rh?acdlj/ﬂﬁ is fypically accomplished

preferred procedure, a solution of the conpound of
withroaeidicaon basie catalysis dnian-aguecis salvent af g elpyated temperature.

R 51250l . S a j iu : .
In &4 S rron i R RElinh St GRS RHYIG A TpBEIL 17y water s
tre2RsP With & eioldratyadehldrid el amayhdxtegtepboet1 @°C.r eat i ng

an imne of formula (IV) or (M) with a conmpound of

formula (V) or (M) followed by treatnent with a
A B O Rl IR0 mesd BB Wigislion gteirste o o
copnpmewsof(faymullan(Xdl)pr ef erred procedure, a sol ution of

t he

1 2

_R\l(R

O,, S+/N

H30+CH3

CH,

(X1)

wherein R' and R® are as defined above. A preferred source of cyanide for the
addition is a compound of formula M?CN wherein M? is a metal cation, optionally
bearing other ligands. Most preferred is a dialkylaluminium cyanide such as
diethylaluminium cyanide. The reaction is carried out as a solution in a suitable
inert solvent such as tetrahydrofuran, dichloromethane or diethyl ether. In a
preferred procedure a solution of a compound of formula (Xil) in a mixture of
isoproanol and tetrahydrofuran is treated with diethylaluminium cyanide at a

temperature of between -78 and —20°C.
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compound of formula (VI) in a suitable solvent, such
as tetrahydrofuran, is first treated with a suitable
w@eoognas7d7 r eagent of formula (VII) at -780C i nPCHEB2006/001086
presenceof boron trifIuoridg3tetrahydrofuran conpl ex,
followed by treatnent with sui tabl e acid such as
aqueous hydrochl oric acid. Accordln% toathird
A qomopewy] of ymuta Odilpoay deoprepered by the yeastinsr @f : campound of

re both H may alternatively be prepared by
form@aﬁéafolysis of a nitrile of formula (Xl): wherein

Rl and R2 are as defi . The hydrolysis is
typically acconplishe t‘ﬁ ac dic or basic catalysis
in an aqueous sol vent at an el eva(¥dl)t enperature. In a
typical procedure, @, of the conpound of

formula (X') in vvater3|s eated wth 6 nolar
hydrochl oric acid and he d to about 1000C. A

ound of formula may be prepared by the
W'tﬁcﬁj MBAURA Of:iopé (*IS?%\ conmpound of formula (XI1):
wherein RL and R2 are as defa ned above. A preferred
source of cyanide forR dition is a conpound of
formul a M2CN wherei n MZ lls a net@Vkation, optionally
bearing other ligands. Mst preferred is a
di al kyl al um,ni um cyani de such as di et% al um

wheyeinifiieandrfre a’r@@@t efinadsakqye; juagebdeh aHﬂ@&PUfiitleHS.Byplca"y

the. rgﬁ{:tioﬁwb ﬁi ecfod Y%?L‘eﬁ’%g%h é?;t rtﬂEbﬁ Fr?fté‘trrééghomde). In a

prﬁéﬂ@ﬂdpfcﬁ;ed#ﬁeal at B@Inho:lﬁ @f glm“rmnmmbmfd fojr fominailg XXI1)) and the
co%nram)r(]tg,uéf? Fé)mgjl%o \(/)ﬁ?ﬁo@,gaqt%ftgggoaf\égrﬂr &blgpgg%h%[r%{ycﬁ oﬁ;ran) is
tre ?éd"ﬁrﬁﬂ tit rﬁur"f‘lr{gtrﬁgf%ﬁdﬁ afirelAdpaLR56%.! ) My

pare e reaction of a conpound of fornula
(XIII) vvlth a corrpound of forrrula (XI\/) wherein Rl

are as r deh
C%ﬂwnqsow torpy i G S PONS kB PEMEAL B L Byaigpie or casity
b}‘%{}gn&&d%emdo%ﬂhémkﬁcﬂkﬁ @&tﬁmm@i pefsdndeither as a result
pre er rocedure, a solution of the conmpound of
of f ocomiren( Xlgeln)er@lnd ktmwledge (e.g. see 'Comprehensive Organic
Transformations' by Richard Larock (1999, VCH Publishers Inc.) or by reference

to specific published procedures.

According to a fourth process, (D), a compound of formula (), wherein R® and R*
are both H, may alternatively be prepared by the hydrolysis of an ester of formula
(XV):
CH.O
3 R2 |
XV
0 ™ (XV)

NH,

wherein R' and R? are as defined above. The hydrolysis may be carried out
under acidic or basic conditions. In a typical procedure, a solution of a compound

of formula (XV) in aqueous hydrochloric acid is heated under reflux for 16 hours.
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compound of formula (XIV) in a suitable solvent (such
as tetrahydrofuran) is treated with titani um
w0 edocaet’boxi de at a tenperature of about 500C. PCT/IB2006/001086
Conpounds of formula (XI11),and (XIV) are either
commercially avail abl e or eggily prepared by standard
nmet hods well known to the skilled person, either as a
A cemploundf ot darmnlagdX¥) anaknbed Riggargd. ky theemethanolysis of a
' Conpr,ehensi ve anic Transformations' by Richard
COE@PgBQOF%Tgﬁé?(%QﬁrPublishers Inc.) or by reference to
speci fic published proce es. According to a fourth
process, (D), a conpound of fpfrula (1), wherein R3
and R4 are both H my al nptivel y 8@y prepared by
the hydrolysis of an esthf of“ﬁa?nulg (%V): wherein R1
and R2 are as defgped ab vg,hﬁhe hydr ol ysis may be
carried out under aginT basi c conditions. In a
typi cal procedure, a ggluti of a conpound of fornula
(XV) in aqueous hydroéﬂinrpgnacid I s heated under

RIS T LT W T NGV T R
L) ' . . .
o o 5 34, 00, B i RS vagaon. n

tyﬁi@ﬂCFiw@dﬂm{ hHesalaiori e @wompoundaf dfoomulzagXVI) in methanolic
catal ysis. In a typical procedure, a solution of a
yERRNRRGR IS Shred Bt (500 JeTRORM R ARG PRV R ARG or i ¢
acid is stirred at roomtenperature for about 72
hours. A conpound of formula (XVI) may be prepared by
A tompaukil|aitfonulaf (/| ovaydem gregfaréd yuthe aliatign of a compound
vvhereiR R]];J Y1l and Y2 are as defined above, with a
of fmdangV } formula R2L1, wherein R2 is as defined
above and L1 is a suitab Pieavi ng group. L1 is

preferably halo (particularnly brono),
trifluoromet hanesul phonat r fhanfzwb honat e.
Typically, the conpound £ of nul a ( f IS

deprotonated with & base suq@ as butyl lithium in an
i nert sol vent sucﬁ as et her or

tetrahydrofuran, at |o y
CH, OY

wherein R', Y' and Y2 are as defined above, with a compound of formula R°L’,
wherein R? is as defined above and L' is a suitable leaving group. L'is preferably
halo (particularly bromo), trifluoromethanesulphonate or methanesulphonate.
Typically, the compound of formula (XVII) is deprotonated with a base, such as
butyl lithium, in an inert solvent such as diethyl ether or tetrahydrofuran, at low
temperature (usually in the range -78 to -20°C). A solution of the alkylating agent
in an inert solvent is then added. In a preferred procedure, a solution of the
compound of formula (XVII) in tetrahydrofuran is treated with n-buty! lithium at
-78°C and an excess of the alkylating agent is then added.

A compound of formula (XVII), may be prepared by the double alkylation of a

compound of formula (XVIII):
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15

tenperature (usually in the range -78 to -200C). A
solution of the al kylating agent in an inert sol vent
w0 g00bhettoadded. In a preferred procedure, a soPCI/IB206§01086
the conpound of fornula (XVbk) in tetrahydrofuran is
treated with n-butyl lithiumat -78 0OC and an excess
of the alkylating agent is_then added. A conpound of
formula (XVI1) may be prepared by the double
al kyl ati on of a conpound f ogtul a L) (XVITT)
wherein RL is as definkil aboye. Typi( Illl)y, t he
conmpound of forn‘;& (XVI{I 1) 'Ngkdeprotonat ed using a
base (e.g. potasst i de, potassium
hexanet hyl di sil azi de ¢r sodi um hydride) in an inert
solvent, such as tetr@hldr@furan or diethyl ether. A
sui tabl e al kyl ati ng agent, such as an al kyl halide _
wHehaint R% us ad Memelcﬁlalbsat/e.b'rrlwibdl;y,_me Cﬁjmpbwg}d g:i;db@hldaa@@/m) is
ester (e.g. an al kyl nmesylate) is then at . a ,
depeotpaaigdur 8 f RonPas® 384 o RQ}%W'F%Z?’%EHFO&'dq’n potassium
I ned. nr.ocedur e fid r hRet oRy ch as
neRefleTpESIEAGE L Sodin LIARRGP 1 AR IR, 0 agent”:
tehatoyairphuad af diethyiudther. XV suitableaylkytatinge pgerld ssight a2 an alkyl

e dpatiouiaTlen Yoa BIOWIGE) Jhorie ks cutliete 4%l tn aiky
mé%}lélﬁe':)]?é‘trféfn ﬁd&éHTBP rigmgfera(tefé@f fof28)°G tb Bosttdrapesture. In
sol'vent, 'such as toluene, Is heated under refl ux.

A ]
a peatprod protedurenahaexcEsXpof nayetiwxoniparteaiyoreherate in is used
reduction of a conpound of formula (XX): wherein Rl is

asihe/lkyIaiRg 888We. The reduction is typically
acconpl i shed usi ng hydrogen and a hydrogenati on
catal yst such as a palladium platinum or .
Ar bardpounat of yermulan 4VPD emayr 88 prepargdr By Hhes@vglisation of a
of the, compound formula (XX) in a suitable sol vent,
C%B%“%O%Hé‘b‘rf?s(@}( )anol i ¢ hydrochloric acid, is
treated with hydrogem—lst Gy t enperature. A compound
of formula (XX) nmay be epaped by coupling an am ne

of formul a 1
CH,O N R (XIX)

H
NH,

wherein R is as defined above. In a typical procedure, a solution of a compound

of formula (XIX) in a suitable solvent, such as toluene, is heated under refiux.

A compound of formula (XIX) may be prepared by the reduction of a compound

of formula (XX):
]
O : HN 0]

O
PhCH;~

20 wherein R' is as defined above. The reduction is typically accomplished using

hydrogen and a hydrogenation catalyst such as a palladium, platinum or rhodium



10

15

20

(XXI'): with an acid of formula (XXI1): wherein R1L is

as defined above. The acid is first activated, either
wbyoosomrer sion to the correspondi ng aci d chl or PAEIB200642001086

treatment with a suitable p i de coupling agent. If

the acid chloride is used it 1s preforned and then

reacted with the am ne asasolutiﬁ%ninasuit??le .
catalyst InsaIprefarradsporedaradiacsrldieiet Migneorpound of formula (XX) in
v r i . ( 1¢ h: .
2 BRIt S, B B G AGIC by RoPfiBfio et e Featad with
hy@li'@t?]érhgt Ronemperatwei t abl e sol vent (such as
di chl oronet hane or tetrahydrofuran) is treated with a
base (such as triethylam ne) and a coupling agent

A COHTFRR, 6 ERDBREO00 AB) oc BPARS By o AR T el of formula

(Xdepared by standard met hods well known to the skilled
person, either as a r%t of,,common general know edge
(e.g. see 'Conprehensi sc Transformations' by
Ri chard Larock (1999, VCH Publishers Inc.) or by
reference to speci OH; tshed proqxgyy es. Accordi ng
to a fifth process, (E), und of forrmula (I),
wherein R3 and R4 are bgyh H Rl and R5 are not
substituted by halo or cyano, and R2 is nethyl, may

wilth bAreat bvRinulRe(Xigpar ed by resol ution of a racemc
conmpound of formula (la)., Resolution may be carried
out by a nunber of nethggs known to a -person skilled
in the art, including chiral gthronatography, formation
of di asteroeneric dedQvat iyes (su&KXHg esters, ethers
or salts), or chemcal or,  enzynatic Kkinetic
resol ution. Typically, a ld d of formula (la) is
treated with a chiral base orf acid in a suitable
organi c solvent to formdi a/sOsr eoneric salts and
separation i s achi evedP®yHgrystal lisation of the |east

sol ubl e di ast ereoi soner. Suitabl e resolving agents )
wherdiniffe is as cefined abiowe dERe asidi is disst ardivatad; githey iy conversion to

canphorsul fonic agid..s ' , , . .
AR s Ao BF Bl msnL it syiaple pepice coupling
agéntnFahe @Rl Ghloride is used it is preformed and then reacted with the amine
as a solution in a suitable inert solvent (such as dichloromethane or

tetrahydrofuran) in the presence of a base (such as triethylamine). Alternatively,
as solution of the acid and the amine in a suitable solvent (such as
dichloromethane or tetrahydrofuran) is treated with a base (such as triethylamine)

and a coupling agent (such as a carbodiimide).

Compounds of formula (XXI) and (XXIl) are either commercially available or
easily prépared by standard methods well known to the skilled person, either as a
result ‘of common general knowledge (e.g. see ‘Comprehensive Organic
Transformations' by Richard Larock (1999, VCH Publishers Inc.) or by reference

to specific published procedures.



D astereoneric salt resolution my also be used to
i ncrease the enantioneric excess of a non-racemc

weompowTd7 of fornula (1). A conpound of for mul BCT/IE2PY6/001086
wherein Ra is aryl, optlonab y substituted with am no,
(CrC 6)al kyl am no, hydroxyl, (G -C 6) al koxy,

sul fonat e, sul phonam de, suI fon |f| u thyl, s 4
Aceprding tq @f@mm@ws,oﬁE)natqqnméou EME @IP R”and R
( a 50
R S“Egtof?%gé’ﬁfﬁé{f% ‘%’s@?‘o?géﬁ*‘éﬁ*“&“y' may
altdrl‘y‘\éti@@ﬁ el preparetipy piseutionrofeoratietmio cengoendof formula (1a).
descri bed above for process (A). Alternatively, a
conmpound of forrmula R
conpound of fornmula (

conpound of formula (
deprot ection. A conpo

can be prepared froma

oby resolution of the
ﬁollo by hydrogenol ytic
Rrmula (XXI11) may be
prepared by treating a cofpound of formula (XXIV) with
a conmpound of formula (VI as defined above. Suitable
conditions for the imine gdition reaction are as
defi ned above for process (A). A n organomagnesi um

5 RekBlutignanay beeaaded outineaeiumbédr ofsndipsds Xnbwinrig eaperson skilled

in Qﬁ{ehfeﬁgn'u& Béﬁgem&u%ﬂro& fr)glf B ed{o%g\ai)je)dur? dfhsteroemeric
deﬁx‘r‘éth/%gl §H§ﬁa f%gé“%kh 6@&5@?)’@ th'é"nﬂeal bls eh!z)?ﬁbﬁé' kinetic

|gnar reage f or mul

redammarenmaplaally ea ccbmpouadi loj fmntdat(laip@rtr@laltmiawaih g einaldoase or

-78 f boron trif

ack en S0 SsPBlv FVETLIGPHS drerRis et frlh Shhreaation is
10 acﬁie‘&@&pﬁ ”éna/%fallfé&’t:%' af (K YoagtayolRBIPhRaeRsbiddmer.  Suitable

condens an ester conpound of formula (X), as
resiaé\ﬂng@@ents inchclestartany acid derivaiives; mandelipacidd cglfnphorsulfomc

acv,g fﬂgﬁgm%xx}{%metthﬁbg aerﬂfr:\% %fseadgéﬁﬁeact},n% & ﬁlﬁ’r%alcohols

Diastereomeric salt resolution may also be used to increase the enantiomeric

excess of a non-racemic compound of formula ().
15

A compound of formula (la), wherein R? is aryl, optionally substituted with amino,

(C1-Ce)alkylamino, hydroxyl, (C;-Cg)alkoxy, sulfonate, sulphonamide, sulfonyl,
trifluoromethyl, nitro, (C4-Cg)acyl or nitrile, and R® is hydrogen, (C1-Cg)alkyl or Ra,
may be prepared from a compound of formula (XXIll) by hydrogenolytic

20 deprotection

H 2
RA__N RR1
\( (XX
R
0”0
CH

Hydrogenolytic deprotection conditions are as described above for process (A).

Alternatively, a compound of formula (I) can be prepared from a compound of
25 formula (XXIIl) by resolution of the compound of formula (XXIl) followed by

hydrogenolytic deprotection.
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Conditions are as described for process (A). Conpounds
of formula (XXV) are commercially avail able. According

wo 0008/184781 h process (F), a conmpound of fornul aP¢T/JB2006/001086
wherein R3 and R4 are both Rl and R5 are not

substituted by halo or cyano, and R2 is nethyl, may be
alternatively prepared by deprotection of a conpound
of forrmula (XXVI) wherein Ra and Rb are as defined for

t
 Boeg e Bl oul et PRl o Y Rl o bR of
foriyla gRXOdY I | ed out under acidic or basic conditions,
typlcally aqueous hydrochlorlc gcid and diethyl et her
or aqueous citric adRt iﬂahydrofuran Compounds

of formula (XXVlI) may areqégqvpescrlbed in

Tet r ahedr on; Asynnetry 594 and
Tetrahedron Letters, ()23 M4259-4262.

Al ternatively, a racenlc d npound of formula (la) may
be prepared by an analogo process wherein Rc is an
achiral ester ?roup such as G - al kyl or benzyl

wiﬂ})amml@mmd pbfermula (XWvey dﬁé@eﬁeatm’\/@pa%@a@? C}O@QA fongfor the
; | '
i afATBE iatior ;o 2e SEYhbY iRercE! SRIGRRI (8. A
or ﬁémla néﬁuhﬁ @ngmmabé@gémawhegagrmbps Mg)h )ésbe@hg aBnallde is
lor RASQ20 V\,hereln Rd is @6 altﬁ% d c{ faﬂ{ la (XXIV
prefarrashn yprefasead PIRCEHULR, @S QIROMEOLINBLGOTHROYG pigormula (XXIV)
|
LSBT B el HOIOBRTAIE SRR i o il Grona

may
rebgems@fdotmufaO(Mﬂ) at how eempaxaimmetmmwrai Mehqoaratw;e ol from 0 to
7Bn‘gl cally the reaction,is car

rgachi B it PreeriIce of p%‘i’@?sirﬁﬁﬂoé'aﬁbgﬁ?{%%opr RRIPQpfriflucride
teg'&ﬂg%'flfjr?n c%rm By organl c base such as a phosphazene

|onaI y in the presence of a phase transfer
catalyst, in an organic solvent such as

?%g@ﬁﬁ%?ﬁw% I?g%@f E;urgrepgrec} %k/u@cfh%e%aﬁ‘on of an ester

compound of formula (X), as defined in process (A), with an amine compound of

formula (XXV) in the presence of a suitable catalyst.

R _NH,
T eow)

R

Conditions are as described for process (A). Compounds of formula (XXV) are

commercially available.

According to a sixth process (F), a compound of formula (i), wherein R® and R*
are both H, R' and R® are not substituted by halo or cyano, and R? is'methyl, may

be alternatively prepared by deprotection of a compound of formula (XXVI)

o) |
a
R>//N>8J\OR° (XXVI)
Rb R2 R1

wherein R? and R® are as defined for process (E) and R° is a suitable chiral ester

group, such as mentyl or pseudoephidrinyl. The deprotection may be carried out
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room tenperature. Conpounds of the fornmula (XXVI1) may

be prepared as described in Tetrahedron, 2004, 60,
woeIWeABE8D and Tetrahedron Letters, 1998, 39, BGUBB2006/001086

8778. A conpound of fornula XXVII) may al so be

prepared by isonerisation o? a conmpound of formula

XXIV) which itself is prepared from an

r aQdigmar Hagioapndijons. WW@%&H@@UG@%QM' §HRY Wetny
eﬂfei%ﬁuaﬁﬂ%&&t@é AR el BhEn o A Ton of &
compound of forrrulg (?(X} X) Typl cal conditions corrprl se
t t
oeﬁ&ﬁdg&ﬁp%ﬁ’%"g&v&my e Riapated o Hevrrecl fejtahedon
AslinfERh158508! 567 58LIA P&F{r&aégréﬁ Eottffs W@bb{bs, 4259-4262.

€e) ah an Inorganic suc as pot assi um
carbonate or sodiun1hydrOX|de or an organi c base,
such as a phosphazen

e in the sence
A“Sf”%‘@ﬁa@éaﬁ?@iﬂ%‘f%P%‘é'ﬂfgpgfé’t’ gbﬁwpfépébfﬁ@%@“
I
angle00uR proudes MR} Reoan 5?@‘*%%%%&??&%’33%2%@“‘ 9
benpytpound of fornul a (XXIX) may be prepared by reaction
of a conpound of formula (XXX) with an el ectrophile of
formula (XXVI11) under basic conditions as described

|
A @ﬁmrﬁdﬁ?&%%ﬁﬁé betbe r%éilegg Pg%éaarga gélsrgrﬁl@fmgéﬂﬂ%oﬁfpduhd of

forfatla LW HpwjthZooelecBophiBoafdospaia @GV Ik uneerdersim; conditions

Letters, 1998, 39, 8775- 8778. Conpounds of the

formula (XXX) may be epared as descri bed |r1I J. Og.

Chem 1982, : 63- 2666. ,According to la&Gs&enth

process (G, aYacenc compound of formula (Ia)

wherein R3 and akg both H Rl and RS @O¢/Ihpt

substituted by hal o or _cyano, and R2 is

o oSN

wherein LG is a suitable leaving group such as Cl, Br, |, or RS0,0 wherein R% is
C1-Cg alkyl, CF3, or aryl optionally substituted with C4-Cg alkyl or nitro, preferably
Br or trifluoromethanesulfonyl. Additionally, an additive such as potassium iodide
may be used to form a more reactive electrophile in-situ. Typically the reaction is
carried out using an inorganic base such as potassium carbonate or sodium
hydroxide, or an organic base such as a phosphazene base, optionally in the
presence of a phase transfer catalyst, in an organic solvent such as
dichloromethane, tetrahydrofuran or toluene at a temperature of from -78°C to

room temperature.

Compounds of the formula (XXVIl) may be prepared as described in
Tetrahedron, 2004, 60, 5919-5930 and Tetrahedron Letters, 1998, 39, 8775-
8778.

A compound of formula (XXVII) may also be prepared by isomerisation of a
compound of formula (XXIV) which itself is prepared from an amine compound of

formula (XXV) by a process analogous to that described in process (E).
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met hyl, may be alternatively prepared by condensati on

of a conpound of forrmula (XXXI) with an amoni um
waoweaet70T am ne and a cyani de source, foll oweRPlCDYB2006/001086

hydrol ysis of the resulting inonitrile or

hydant oi n. The condensation may be carried out using an

amoni a source such as ammoni um acetate or ammoni um

carbonate, or an anm ne ReNH2, V\,herei n Reis OC®6

Algéﬁ%évelypg@répoﬁ ;gdr%rrﬁrgé )@@\‘7‘ ﬁHQ@?@%@@qy&/"\hHﬁylatlon of a

ccﬁnh{b(imm@feformulaf ()OGIX) do, sul fonyl nitro, CrC 6
acyl or nitrile, and an acyl, anion eqU|vaIent such as
a cyanide salt. Typical congitions for hydrolysis
conprise treatinggthe mesul 3 ng an1non|tr|Ie or
hydantoin with ei t héyZacid or @RSe | (@XXdX) aqueous
sol vent system Typi¢allylthe amnonitrile or
hydantoin is treated anqueous hydr ochl ori c,

TRl Z8nifofs sPHMRY sl A SAPROGH Bf Ribflla PO R
suilable?étebiropisige(e. @&héthyd@dldﬁ dﬁném‘}'psmlmtammméthylommlum
roomtenperature to 1000C Alternatiyv

teU@ﬂ@J@@?Qfﬁ"@n%’P@H"Wrﬁjf alR) gt an é&faﬁ?'ci%ﬁeﬁu‘ghaﬁ petassium
cHFRRR AprR ISR Sy RS  o8 b oprpene
ba(ss,l obtlazsalby ihahé Ipmedme&lfl‘sqahm iramsfer aataly;si;,tln @n @rganic

ycl ohexyl di amj ne derive ta chir ket one
sQivant,BHGas etcmqsen@mmg%ﬂ%ﬂ%@ﬁ%ﬁ ‘?@6&“3’, g efiratare o
fr&nCI?‘Bdé‘lto HBrH%mE%réﬁ?l idinylimne, may be used to
rovide a conpou fornula(l) in a stereosel ective
manner. According to an eighth process, (H), a
conpound of formula (1) wherein R3 and R4 are both H,
Rl and R5 are not substituted by halo or cyano, and R2
confpungl of faﬁuulaqxadm)ema@tnevmparéoeﬁff@abnbm dfief éora @und of

rearran ement of ‘a conpound for a (XXX1) ( 1)
fornelaef witts apielegirophile chfxynula GEXYVII) wides hesic Qcmdétpns as

debs%rrllﬁgld abovg f'o_;Q E)lro%%gg

O
a B
R\(/N\/U\ORC (XXX)
RP
Alternatively, compounds of the formula (XXIX) may be prepared as described in
Tetrahedron, 2004, 60, 5919-5930 and Tetrahedron Letters, 1998, ‘39, 8775-
8778.

Compounds of the formula (XXX) may be prepared as described in J. Org.
Chem, 1982, 47, 2663-2666.

According to a seventh process (G), a racemic compound of formula (la) wherein
R® and R* are both H, R' and R® are not substituted by halo or cyano, and R® is
methyl, may be alternatively prepared by condensation of a compound of formula
(XXX1) with an ammonium source or amine and a cyanide source, followed by

hydrolysis of the resulting aminonitrile or hydantoin.
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rearrangenent is suitably carried out using sodium

hypobromte or a m xture of aqueous sodi um hydroxi de
waeaehroni ne. Al ternatively, phenyliodosyl >/ s(peCT/iB206)01086

in a mxture of acetonitril gqand water at room

tenperature will effect this transformation. A conpound

of formula (XXXI1) may b8 prepared by desymetri sation

of a conpound of formul af(XXXIl1) R CRRL (XXXII1) > <

R CO2Rf wherein Rf :is def| ngdXxdhove or a conpound

of formula (XXXV) ( )Rselectlvereactlon of one
of the ester groups with amonia or an ammoni a source

Theuedndessation mambe: hausieddat usinghar aMmraenip seumResY@yas

am ne fol I t o ..
argiBof i rr B P ANRLEY GbRORte, O SR ANES e WPessin R°is
0106:6 Iahk?l %hem of Q?yﬂ)épi’&dll?%ub%tlwwm aaﬁnnd (@4 CQ%@/I Byhino,
coupl1ng or exanple using 1,1 -carbon
hydrcb)ml d%uzeb elk@m, suffenaies Sufonaidmisuifong, QlFs,r@g'ﬁa C1-Ce acyl or

GRS o BT B S B, Y gnons for

hy#edigdis cofrfisetfdifiihg thb eesiasygrartinomsialié on hyma/ntbm with either

carried out either using an enzyne for exa E%
adid pabase inan agueeys BPlVaRt S, EP'S@ Stecaaontiiie or

EBLREI §Paleh A A yRoBIoRR AchoBip e
pHephplieacie of ahliovesipbiasbiid bg@lwldﬁmrssachlum@ypiad)mdeh um
on carbon and hydrogen in, an al coholic, sol }/ﬁnt at _room

candipigR in 2% hs&deg@ PEFONIRS. 7Y atermgralure ot HPYI0 g a
teﬁﬁeﬁ'%@t@%(ﬁ‘%.or ammoni a sour ce).

Alfernatively, the condensation step may be carried out either on the ketone or
on a suitable ketone derivative such as a phosphinylimine in the presence of a
chiral catalyst (such as a lanthanide-BINOL derived catalyst or a
cyclohexyldiamine derived catalyst) or a chiral ketone derivative of the compound
of formula (XXXI), such as a chiral imine, or sulfinylimine, may be used to provide

a compound of formula (1) in a stereoselective manner.

According to an eighth process, (H), a compound of formula (f) wherein R? and

'R* are both H, R" and R® are not substituted by halo or cyano, and R?is methyl,

may be alternatively prepared by Hoffmann rearrangement of a compound of
formula (XXXII)

1
R2 ‘ f

CO,R
wherein R'is H, C4-C1o alkyl, benzyl or substituted benzyl. The Hoffmann
rearrangement is suitably carried out using sodium hypobromite or a mixture of
aqueous sodium hydroxide and bromine. Alternatively, phenyliodosylbis(triflate)

in a mixture of acetonitrile and water at room temperature will effect this

transformation.



Conpounds of formula (XXXI'I1) and (XXXV) can be
prepared from commercially avail abl e conpounds of
wo erork4107 XXXI V) by reaction with suitable PCT/IB2006/001086
el ectrophiles of formula ( 1) under basic
conditions as described in procedure F (XXXl V)wherein
is H d-do alk benzyl or sub&gitut ed benz

RO %I gl, 0
A cR@PEHBJ RS el X KXRE mayRepiepared By degymymetnisation of a

CW& %ﬁt‘ma ﬂgnds of formula (XXXI'I1) and
can be prepared fromcomrercially avail abl e
conpounds of fornulg ( R CO2R9 CO2R9 ( XXXVI)
wherein Rg is as de% alboye, bEXXXHgtion with
sui tabl e el ectrophi R&5 offQ b nula (XXVI11) under basic
conditions followed by nethylation with a suitable
wheeireR!t isas defred dlssbel n procedure F. Alternatively, a
compound of formula (| can be prepared by Hof f man
5 orrae«a@maﬁge%@ﬁformul%l%%%Qlund (XXXl 1a) (XXXI1a) wherein
Rf is as defined above. Cgpditions are as described
for process (H) above. Rac®m c conpounds of fornula
(XXXI'la) can be prepargd f on&og@@unds of formula
(XXXI'T1T) or (XXXV) usi he c 't#ons described for
process (H) above, butRin Yhe-ab ce of, an
enanti osel ective catal yst %0r th ral® reagent. Conpounds
of formula (1) can also e prepared by using the
reacti ons descri bed above to construct a conpound
wherein R1L or R2 are parti al(K¥XMyr med and t hen
conpl eting the synthesis by functional group
mani pul ati on. For instance, a group may be carried
by SE166ENE i2RtieN oF BAS ioF thdledteP bRSRH With BRTMbEiAr an ammonia

deprotected in a ) i , ]
source such as ammonium chloride, or a suitably protected amine followed by

10 deprotection. Alternatively, the desymmetrisation may be effected by hydrolysis
of one of the ester groups to the carboxylic acid followed by amide coupling (for
example using 1,1’-carbonyl diimidazole and ammonia in acetonitrile at room
temperature) to give a compound of formula (XXXII) (see Angewandte Chemie,

~International Edition (2004), 43(47), 6493-6496). The desymmetrisation may be

15 carried out either using an enzyme (for example a lipase such as pig liver
esterase or Candida Antarctica in an aqueous or ammonia based solvént
system) or chemically (for example using alpha-methyl benzylamine followed by
hydrogenolysis using palladium on carbon and hydrogen in an alcoholic solvent
at room temperature or above, or using a chiral catalyst and a suitable amine or

20 ammonia source).

Compounds of formula (XXXIII) and (XXXV) can be prepared from commercially
available compounds of formula (XXXIV) by reaction with suitable electrophiles of

formula (XXVIII) under basic conditions as described in procedure F

=2 :COZRQ

CO,R’

25 (XXXIV)
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final step. Suitable protecting groups are descri bed

in '"Protective Goups in Oganic Synthesis' by
wabwedor’ar G eene and Peter Wits (third editi onPCT/EE2896/001086

John Wley and Sons). Suita ge functional group

transformati ons are described in ' Conprehensive

Organic. Transformations' by Richard roc 1999, V
whrein Bhisr £1,1GicCyo dhwpbanad %fSUPéPWEﬁCtg?P%hnéﬁﬁetWO ﬁbngUPS
ol r stal li ne or anorphous products.
ta%@ﬁﬁ@e‘?@zggﬁgﬁs%d’ for exanple, as solid plugs,
powders, or filns by nethods such as precipitation,
crystallization, freeze dryj S rying, or
Allribiehi opmRagide ! T My TRV et b Bjepared from
coflftbRSaIRN shniIEinS AindsBrioRHERISGXViEY may be

mnis al one I n connl nati on th one or nore

ot her conpounds of formula Qg RSr in conbination with
one or nore other drugs (@( as gny conbi nation
thereof). Generally, they wdiQ,Re adninistered as a
formulation in association wth one or nore

phar maceuti cal | y accept abl @O€%¢l)pi ents. The term

o P s R S8 bl AR DR o
(X?@ﬂﬁh)olijﬁ(%r BYsid cér&iiﬁoﬁ@fe@@w@&ttﬁﬂgeﬂwm With hagiitable reagent as

such’ as the particular node o dm'ni stration, the

desficfibed impradeeluexEi pi ent on solubility and stability,
and the nature of the dosage form Pharnmaceuti cal
conpositions suitable for the delivery of conpounds of

AlksthEi &y (4 Lompeungionestendianla) bahbensrepared by Hofinidn be
readi |y apparent to those skilled in the art. Such

reaonapgemend nbasomnpanedefI®) t heir preparation may be
found, for exanple, 4 n Remngton's Pharnmaceuti cal

Sci ences . 19th EdiRt 2 Publyghaji Conpany,
1995). A conpound oé}\;{){ lar (1) kr)gy ‘béebgadm' ni st ered

orally. Oral adm niStratyor 'may invol ve swal | ow ng, so

that the conpound enters the. gastrointestinal .
wherai B i S5 ACGUS! PRRLEI GRS v Ao PR doL R RBpe
aﬁ’&vé’.‘hi ch the compound

Racemic compounds of formula (XXXlla) can be prepared from compounds of
formula (XXXII) or (XXXV) using the conditions described for process (H) above,

but in the absence of an enantioselective catalyst or chiral reagent.

Compounds of formula (I) can also be prepared by using the reactions described
above to construct a compound wherein R' or R? are partially formed and then
completing the synthesis by functional group manipulation. For instance, a group
may be carried through the synthesis in a protected form and deprotected in a
final step. Suitable protecting groups are described in 'Protective Groups in
Organic Synthesis' by Theodora Greene and Peter Wauts (third edition, 1999,
John Wiley and Sons). Suitable functional group transformations are described in

'Comprehensive Organic Transformations' by Richard Larock (1999, VCH

Publishers Inc.).
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cont ai ni ng parti cul at es, Iqu|és pomders | ozenges
(including liquid-filled | ozenges), chews, multi- an
CGoMp@Raids ofilfetrasla (einsay Sl adminibtered nas qryeﬁ@@aw amorphous

%@tgﬁﬁl@g%% %d)ﬁ%l g ﬁg%ﬁ{gﬁnglgb%ts% 63[:11 Ldo%ﬂe‘i’s or films
?}Q/dm% Hotls' Suc HQ ré&bﬂé’c'icfﬁ | pYstalipatidre fm’@ﬂeoﬁqmgsspray drying, or

ITers 1n so hard capsul es and typicall
maporameadnymg |Mucrovfla)fe ek aapipeiregrgngy d @ﬂﬂﬂaﬁ%@y be used for this
poIr gt hyl ene gl ycol, propyl eneglycol, nethylcellul ose
RUROSKyi tabl e oi |, and one or nore emul sifying agents
and/ or suspendi ng agents. Liquid formulations rmy al so
be prepared by the reconstitutjon of a soli

erayp ey beoadmlm@ten@d almeb@{p@uﬁgm@fnqt@pnwﬂg ?pse afrore other

al so be us a
e Rl BLef B Bor () e Sees s (or o
&hé/-r&?rﬁﬁdﬁﬁﬁbh thdtabh nG‘éneféWﬁ)hey%ﬂl-t&S@dmbystEr@:hgs arfdrmulation in
(2001). For tablet dosage for

camseciadionoifo ong @f MoGe AREMAPsU @QQ@B{}&?@ p%%pfnts The term

to 8 0
t %&@&n{) ysqu(?% ﬁgﬁm% té’eg}rlﬁé‘ %6'9%?&?{&% %&Pemﬁd gS%%rgpound of
fRfmuld ().l theive tod ekbwemmutbma Iafgec extent depend on factors such

casiiva perianias mede SAGuaIbRCR e CEpos BEECRGGEn on solubilty
A af%)‘@'z "Wla 8! dath6r 16 Acshyer6d oxymet hy|

roscarnel | ose sodi Um crospovi done,
pol yvi nyl pyrrol i done, methyl cellul ose,

phraRasR gl ceaPealits Spblecl e Va Rl balbBHnts o formula

a
Qﬂgf@g@uﬁ RsOoR 3h i ﬁ%ftégbﬂé Wil & lbléere(dtldoﬂ/g I@E%:eer:tgtg}mbse skilled in

f trmaf. mcghion%qsuilcms a@d gmth%l%fortmglrcmg geat lpgrqhay be found, for

E'ggﬂr%{ofeeiﬂﬁo el g éﬂﬁ%%vewghergdmon (Mack
| %ngﬁ G‘drﬁﬁémst@bs ne cel lul ose, gelatin, sugars,

ol'ye ene

A compound of formula (l) may be administered orally. Oral administration may

involve swallowing, so that the compound enters the gastrointestinal tract, or
buccal or sublingual administration may be employed by which the compound

enters the blood stream directly from the mouth.

Formulations suitable for oral administration include solid formulations such as
tablets, capsules containing particulates, liquids, powders, lozenges (including
liquid-filled lozenges), chews, multi- and nano-particulates, gels, solid solutions,

liposomes, films, ovules, sprays and liquid 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, natural and synthetic gums,
pol yvi nyl pyrrol i done, pregelatinised starch,

whyasoxypr opyl cel |l ul ose and h)éz?1 oxypropyl PCT/IB2006/001086
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met hyl cel | ul ose. Tabl ets may o contain diluents,
such as lactose (as, for exanple, the nonohydrate,
sycay,- oetiedoetiiustey of & sudablaniydard oo oMot emlgfying agents

@@rﬂ'rcirf"ag%oeer@éé’ Zeatts ARG, IE L BscRls o R, 63" Brephéd by the
&; tabtRon JRPLEHE fR¥xahpie, bt @Babhst. conpri se

ace active agents, such as sodium lauryl sulfate
and pol ysorbate 80, and glidants such as silicon

L Saay P i  SPa BT g If REPAREblNE, Hisiiegrating
tda;l@,hgé forRs! sObh danheseragseitael insExderp@pihién weThbtaféutio Patents,
irght % of the tablet. Tablets al so generally

ddn(lﬁémm -986, lyahieaganshChen 2Rsi um st earate, ~cal ci um
stearate, zinc stearate, sodiumstearyl fumarate, and
m xtures of magnesium stearate with sodium | auryl

FYrriapled - ddddgel mtss d@@@ﬁdmgl on cospy iaseorhpomn. cﬁ5formula (I) may
wei ght % to I0 wei preferably fromO0.5

el et owech Flota, 60 MBIGt 6 i th o Lorm, MOS typically from
fﬁq%ﬁﬂt NLR 0 Gleisift Ay th%@&%@%sﬁorrﬁmlr?‘éﬁamo% fo thg compound of

i ig agent preserva S and taste-mas
goenuia. (Iﬁxﬁmtgrgertewllyebentaanaadlslniegnaot abrampBsYebiisintegrants

npound of fornula fromabout 1 % t
awugeggomﬂghsgta%rb,ém%qlateﬁrg IypL gar owgﬂ}yl %tqlﬁulose calcium
21% é )&ﬁetﬁ@ ght cgﬁltgbééjem  cro5QAMAIRYE 2 VEidilivh, %t@rospowdone

Isintegrant, and from about 0.2
nghrhyl%ﬂmilcwnﬂut miamyI\/eccgjhﬂo%,I umrocanstallmmm@lumleeriawer alkyl-

%%qsgﬁgé’o‘f%‘?éfy%?sp&q&é&hv o ARG T ShIalRiRE Y lpreh and sodium
gﬁ %&ﬁ rléll;beth\ée&lsmté’dr)int WAl combtis@ iy [1alverhht weltd 25 weight
or extruded before tabletting. The final

f%r pmfatatxlmfraEin weighti%s do @Raveighhisr @f thamsggaﬁgrrﬂay be

coated or uncoated; it nmay even be encapsul at ed.

Binders are generally used to impart cohesive qualities to a tablet formulation.
Suitable binders include microcrystalline cellulose, gelatin, sugars, polyethylene
glycol, natural and synthetic gums, polyvinylpyrrolidone, pregelatinised starch,
hydroxypropyl cellulose and hydroxypropyl methylcellulose. Tablets may also
contain diluents, such as lactose (as, for example, the monohydrate, spray-dried
monohydrate or anhydrous form), mannitol, xylitol, dextrose, sucrose, sorbitol,

microcrystalline cellulose, starch and dibasic calcium phosphate dihydrate.

Tablets may also optionally comprise surface active agents, such as sodium
lauryl sulfate and polysorbate 80, and glidants such as silicon dioxide and talc.
When present, surface active agents may comprise from 0.2 weight % to 5
weight % of the tablet, and glidants may comprise from 0.2 weight % to 1 weight
% of the tablet.
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1980). Consumabl e oral filnms fOr human or veterinary
use are typically pliable watersol uble or
eethdets saled mmbeauthntaim lbdeanrigesUChr a8 NoRGRAsivmystaarate, calcium

@2%@%%6%58 r'gﬁn%dgéq U}hg%ﬁa{@ Hﬁ;?al%?éj éﬁfcﬁ"rﬁ& drlés of magnesium

RObAHARS with Bb@fdﬁf JaLﬁYISQul}bﬁate Laubnicamist geheraﬂy compnse from 0.25
pl asticiser, a stabiliser or enulsifi

veiglis P4 Jo ritiMeyg oea apierabiy TEona di- %\ﬁ@lghisc/ﬁéo 3 weight % of the
goggfnents of the formulation may perform nore than

unction. A conpound of formula (1) for use in a
filmmay be water-soluble or insoluble. A
wat er - sol ubl e conmpound typical]ly aorrprl Ses

vﬁéih@htpﬂ}&ﬁtbcbe dogreeliagie inglude antirPadanisy 9°PP6¢ﬂt§oﬂWé‘Pl¢[m9 agents,
% L
fgt%%gggﬁ%pg a%gt%a%%agé@ggsgregf; proportion of

the conposition, typically up to 88 weight % of the

| ut A I
perermeliy Ikl GasinoRs KEIAPBUREL P Gf 2 GTBBAHGY CFfaMita (), from

t}dﬂifﬁr 9t POy BB6LTEY Iﬂe%%ﬁﬁ&f Frofiapaiun Q\}elght % to about

ysacc des protelns, Or synt I ¢ hydrocol
GSBiWefigth%l d:hlelny, fmmsmnutlmwe@tr%rf@ealﬁmﬂﬂﬁ weg;ht % dlsmtegrant

san iy a2 Walgin oo ehoul To @R 2 iR ne ude

anti-oxidants, colorants, flavourings, flavour
enhancers, preservatives, salivary stinulating agent
chablehylengisnmzy be-csohwressed @irestyi@irry splles)to form tabléts. Tablet

enol |,i ents, .bul kj ent ts

SBht 27 it S S RS PR ROEER B 2289 o metegranuiated

aﬁl‘éﬂrd%géﬁle‘éﬂ bhefthgdéd e eiblettiag! Yive ¢iabl fwrmumlaneday comprise
evaporative drying of thin aqueous fil ns coated

8me) ar pﬁer&adaﬁe@acﬂﬂdﬁgnémpb@rFo%tﬁdp&’bekmcqiﬁﬁg fhymgy even be
one in rying oven or tunnel, typically a conbi ned
RS Jﬂ%g or by freeze-drying or vacuum ng.

The formulation of tablets is discussed in Pharmaceutical Dosage Forms:

Tablets, Vol. 1, by H. Lieberman and L. Lachman (Marcel Dekker, New York,
1980).

Consumable oral films for human or veterinary use are typically pliable water-
soluble or water-swellable thin film dosage forms which may be rapidly dissolving
or mucoadhesive and typically comprise a compound of formula (I), a film-
forming polymer, a binder, a solvent, a humectant, a plasticiser, a stabiliser or
emulsifier, a viscosity-modifying agent and a solvent. Some components of the

formulation may perform more than one function.

A compound of formula (I) for use in a film may be water-soluble or insoluble. A
water-soluble compound typically comprises from 1 wéight % to 80 weight %,
more typically from 20 weight % to 50 weight %, of the solutes. Less soluble
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Solid formul ations for oral adm nistration may be
fornmul ated to be i nmedi ate and/or nodified rel ease.

wobsfliga’ r el ease fornul ati ons Jrncl ude del ayedpPCT/1B2006/001086

sust ai ned, pul sed, controll ed3 targeted and programTed
rel ease forrrul ations. Suitable nodified rel eas
émnpmlnads pray dasnpriseea UeIEE BEORSHTtiom of theeempasiiandypically up to

G5 A BTy B 5 A 1 v

fﬁ'tﬁe%ﬁh%ﬂmmmmté secisd coated particles are to be
ound i n Pharmaceutical Technology On-line . 25(2),

1-14, by Verma et al (2001). The use of chewing gumto

hi eve_control| el ' | i i
65 B SAILE PRt ) P HBREEL Ty Bar) goaconardos
BBiNG séesyeahatio ipairbyoliodandés fybiatly qs)tem‘mln thet ange 0.01 to 99
muscl e, or into an internal organ. ultgleroutesfor
wetght ﬁfarrﬁﬂtee’?yﬁlcaﬂﬂiﬁ Hiesiange 300 §R weleht 7t r avenous,
intraarterial, intraperitoneal, intrathecal,
intraventri cuI ar, | ntraurethral , ntrasternal ,

Offiéra®oasib@d , ingredientssitulsachamd fifmb indladee candi-deidlantsy ycolorants,
Sui tabl e neans for parenteral adm nistrati

fla]\coumx@l%ﬂav@r(e'ﬂ@near%@f%@cﬂ’%‘h\@éd|Sé VWF@H}U&?@Q agents, cooling
g§$®lﬁt e a?&yéﬁ‘ﬂseflh@ham?n%lléﬁfé’l%bﬂi’énisecbﬁlkmge%gents anti-foaming

or nu ons are€ typically aquedus

sgbnisi leﬁadtbntsf‘anmmSm)nkamgagﬂms ents such as salts,
car bohydrates and buffering agents (preferably at a pH
of from3 to 9), but, for sone applications, they may

Pﬁm‘gofn acthriaahRty \K/ﬁ’r'i eré qh@@ntﬂﬁ\ @rétt?ﬁlbhﬂy wep@edebyisevaporative

fution or as a dried formto be usSed in conj uncti on
wmg of shint aglleousefiing eosigshorlo gtpadlakie hapkisigehURRQIE OF paper.

oy 8 APaS o Sver B Sy Eicivalc ™ BmBea coater arver,

bYBgl?l‘de'zéﬁirylﬁg orRuneddy.l y be acconplished using
st andard pharimaceuti cal techni ques well known to those

fski Iled in the art. The solubility of a conpound of
or. A a

St elmblatiotsy o e AfaRUERAGH Rl o RorkRiaBUR0be immediate
%ﬂﬂf&#' ghb@iflet e¢blebgoesModified release formulations include delayed,
sustained, pulsed, controlled, targeted and programmed release formulations.

Suitable modified release formulations for the purposes of the invention are
described in US Patent No. 6,106,864. Details of other suitable release |
technologies such as high energy dispersions and osmotic and coated particles
are to be found in Pharmaceutical Technology On-line, 25(2), 1-14, by Verma et

al (2001). The use of chewing gum to achieve controlied release is described in
WO-A-00/35298.

A compound of formula (I) may also be administered directly into the blood
stream, into muscle, or into an internal organ. Suitable routes for such parenteral
administration include intravenous, intraarterial, intfaperitoneal, intrathecal,
intraventricular, intraurethral, intrasternal, intracranial, intramuscular and

subcutaneous delivery. Suitable means for parenteral administration include



such as the incorporation of solubility-enhancing
agents. Fornul ations for parenteral adm nistration may

wheoobot4to! ated to be i mmedi at e,and/ or nodi f i edPCRIB2a&#001086
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Modi fied rel ease fornmul ati ons™T ncl ude del ayed,

sust ai ned, pul sed, controlled, targeted and progra d

nedalas intlading anicomsedEudiectorspeads-sre fipless ?ﬁ? infusion
% pe fornulated as a solid, sem-solid, or

1&6PRBUESpi ¢ 1iquid for adni nistration as an i npl ant ed

depot providing nodified rel ease of the active

conpound. Exanpl es of such formul ations inclu .
Baraytet er@rmumpssmw Sibigall - adads. SolIpEs WEickc ey contain

éxggne%;gmg@énoﬁ caa@gﬁ%@?ﬁg?%fby f3hY. a?e(n'ts) %Tébérably at a pH

f oG REBY, |b’ut0fort§o@rﬁé5 dpphations, t‘Fyegl rnay beanord aitanig formulated
or this purpose include gels, hydrogels, |oti
asIaJBteaslf@ NoBrasueoUs AR P5 aSo%QtﬂreHgf FBVIgeR?, used'in conjunction

ssin

o (BTgRe %fswﬁ%xﬁ%e?ﬁ%%dm’” ;
(r:na:::oerrul Si olnscI Li IOOSEHFS may al so be used. Typi cal

iers inc L aui

EFBErmleaampnv&Jf. ;aggpfgoralgﬁogpm%tl%bp%@; ?erBOI | Qgh;qﬁg,'ng)r example,

co
ggylyﬂ%@ﬁgag}ogt ()rﬂé{y %ggg %:’é%cx gﬁ@ﬁ%bﬁt l'JQE% Zé??hﬁd'éérglﬁhésm/aceuhcal
tddPniqiRiE5w 8B Rnown té thosiensidlted] iNtthgant. (Oct ober  1999) . 09

O her means of topical adm nistration include delivery
by el ectroporation, iontophoresis, phonophoresis,

' r
ggﬁ v\d"@']%e @t? (ot? Mﬁ%ﬁd&ﬂ?ﬁh@lé’gl) D§@<|91| mfgtpﬁgﬁéﬁat@n of a parenteral
;F@fmmulamm omy berincrepsedlbydbiei uaes@rappr@ﬁnﬁ@yfqg;@ulatlon techniques,
ormul ated to be and I
oah fsdhe o Pl R e REr B bR, eq. °°°
sust ai ned, pul sed, controlled, targeted and programred

rel ease formul ations. A conpound of forrrul a
Fsmutsionsnioniparentesali adminisieationymay b PR éﬁd Hh%e immediate

%‘Pdécal r;%gifgdtp %}efa%r%g] odﬂ‘le(y yreﬁ’é’é{%erfo('ﬁlhieﬁi%hsallﬁélﬁde delayed,
sustained, pulsed, controlled, targeted and programmed release formulations.
Thus, a compound of formula (I) may be formulated as a solid, semi-solid, or
thixotropic liquid for administration as an implanted depot providing modified
release of the active compound. Examples of such formulations include drug-

coated stents and poly(d-lactic-coglycolic)acid (PGLA) microspheres.

A compound of formula (I) may also be administered topically to the skin or
mucosa, i.e. dermally or transdermally. Typical formulations for this purpose
include gels, hydrogels, Iotions, solutions, creams, ointments, dusting powders,
dressings, foams, films, skin patches, wafers, implants, sponges, fibres,
bandages and microemulsions. Liposomes may also be used. 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).
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dry blend wth |actose, or as a m xed conponent

particle, for exanple, m xed wth phospholi pids, such
g@gry powder i nhedBIB2066/001086

as an aerosol spray froma pr uri sed contai ner,

punp, spray, atom ser (preferably an atom ser using

el ect rohydrodynam cs to produce a fine m st) or

nebul i ser, e _use of

thsémngﬁps gtctﬁpgézwladrflnlsltraq?nt é@glgg@uggﬁv ahg Slrec!{oporat:on
]r?]ntoéhég%& néh&?cgilﬁfréé@r QRBhePRORsIT And MhitReedle Wieneedle-free

rise a bi oadhesive agent, for
Qﬁ@ﬂowdemjbcﬂbisijent"fb,y@‘t:()mm@’fmm The pressurised
cont ai ner, punp, spray, atom zer, or nebuliser
contains a solution or suspension of a conpound of

fl‘?{;mﬂjll?loqﬁngog@sﬁﬁdl %tblﬂﬁnlsfraf o@ﬁﬁ%@forﬁﬁﬁ@@'to badheeediate and/or

ano uitable alternati've agent for

dnegiied i rejeassol Modifiesi mglease tounalationg insludss delayadsesustained,

Sihsetf pafrBlichn B 3o Blodi Bl (PSRRI RIRy o,

an oligolactic acid. Prior to use in a dry povvder or
suspensi on formul ati on, a drug product is mcroni
tho campiopad sififforamtla (H@andalpe \b@r rBipisteresl intrapasally or by inhalation,

PR e BiR B e B dBh, 2% MRgELi Ghmote, i a

ity blerld Wit ladtbss, brizsca hﬁkedTbepblemSpmcler fdri e)@lmple mlxed with
fluid processing to form nanopartjcles,

iRhsgbhimge, e a9 PAGSEDAHITIRIneLpSLRdY (FRAET Hgler or as an
@3&%@%&%&9%?@%@(@5%8 QS[aln%l pump, spray, atomiser épreferably an

faomisee USmga@Iectﬁblaycebdmammsubfpradme adipebaist) oonnelatul@@r with or

to contain a powder |, d of  f0

vithaut dheeusR Ric? W8 nbfés@%'aﬂac Q)é}baéﬂgtgggﬁﬁgﬁ%&gethane or
f

EHea o QB GErcRARD, 28 afEallbe, TRORORGGr 1Y comprise &

tmeacHPmsweJag@mteforcaxahxﬂemmtospn@‘r@yalbd?xttrlhe | atter.

O her suitable excipients include dextran, gl ucose,

mal t ose, sorbitol, xylitol, fructose, sucrose and

tTr?@adr%ﬁms‘édS@:bh%@r slrHb] Wprapr Bxdnaizegnof Qieblﬂslgeﬂ ltontains a

an at'om ser using el ectrohydrodynam cs to produce a

faahation 91’ snuapelasmn a0fna facsmpaungl ©b fomijadt) eomBRpBdndor example,

Oéthgﬁél aqueous ethanol, or a suitable alternative agent for dispersing,

solubilising, or extending release of the active, a propellant(s) as solvent and an

_ optional surfactant, such as sorbitan trioleate, oleic acid, or an oligolactic acid.

Prior to use in a dry powder or suspension formulation, a drug product is
micronised to a size suitable for delivery by inhalation (typically less than 5
microns). This may be achieved by any appropriate comminuting method, such
as spiral jet milling, fluid bed jet milling, supercritical fluid processing to form

nanoparticles, high pressure homogenisation, or spray drying.

Capsules (made, for example, from gelatin or hydroxypropylmethylcellulose),
blisters and cartridges for use in an inhaler or insufflator may be formulated to

contain a powder mix of a compound of formula (1), a suitable powder base such
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(1) per actuation and the actuation volunme may vary

fromlm to "I1OOM. A typical fornulation may conprise

O/ | ene gl ycol, BCBEIB20&/001086
wat er, ethanol and sodi um chl oride. Alternative

sol vents whi ch may be used i nst ead of propyl ene gl ycol
iasdhotbseghrystarahl anth@ peifgrumarndee modiieycwich @JH%H@, mannitol, or

A Sl LS TRl ST e B g o v
k?ﬁ%r?cﬂg)gi tk0 rﬁr@fé’?&’ol?%@“la@t@roﬂﬁhemb@mﬁﬁé Exai plents mclude dextran,

I nt ranasal ~ adnmi ni stration. Formul ations for
ighieaisedmattoseearhitolanylitel SuesRopUGrRSe BEFENARR-ed t o
be i medi ate and/or nodified rel ease using, for
exanpl e, PGLA. Mdified release fornulations include

det@vafle solEbAOREulatioh fecliseciard alontiger mﬁngetenﬂroaydrodynamlcs
programmed rel ease fornulations. In the case of

fotedudena diner misi My cedias Fom hed de 2959 ghathngpo%d of formula

A PP el Rot Vol 5L ERL o 90w, A il

%#n&liiﬁd)ﬁ&héy cehipaiecd d@n;@@lmdwbstf@maan@x grepyldns glysol, sterile
". The overall dai I%Udose w || be adm ni sgered in

avaiehgét@aa@lsendrsoc}mmecn idle] y\lteggatwpvﬁglggn@o ich may be used

f b
ARIBHH OF By M ol GRBR MR arlBSyefylchi RO T,
of 3suppo|5|tory, pessary, or enenma. Cocoa butter is a
e Fo8tBo BB b2 aRB Rl B SIS such as
.s%%@.lzullﬁ( ap %H(@ﬁhaﬁm%ﬂ ? i gﬁé 2 %Me@%ftﬁ’ééﬁifcﬂhﬁﬂ’aﬂdhshﬁtended for
iTmedi at e and/ or nodifiéd re ease Modi fi1ed rel ease
fiohaletAttramessal adimidstratedrayed, sust ai ned, pul sed,

controlled, targeted and programmed rel ease
formul ations. A conpound of fornula (I) may al so be

Iéﬁcﬁfse‘#%ld lr'if%lédi/YntFéhésB? ffindtrafivh, mayPibeakdmmdidied to be

the torm of a mcroni sed suspensi on_or
snimledmte and/psasmwﬁ@d r@laaaajmmdor sxampley RGl-Andodified release

PRI e er e e i ——
ahegrdtanica r@@aséﬁ@ﬂﬂ@l&nons.

In the case of dry powder inhalers and aerosols, the dosage unit is determined
by means of a valve which delivers a metered amount. Units in accordance with
the invention are typically arranged to administer a metered dose or “puff’. The
overall daily dose will be administered in a single dose or, more usually, as

divided doses throughout the day.

A compound of formula (I) may be administered rectally or vaginally, e.g. in the
form of a suppository, pessary, or enema. Cocoa butter is a traditional

suppository base, but various alternatives may be used as appropriate.

Formulations for rectal/vaginal administration may be formulated to be immediate
and/or modified release. Modified release formulations include delayed,

sustained, pulsed, controlled, targeted and programmed release formulations.



col | agen) and non- bi odegradable (e.g. silicone)
inplants, wafers, |enses and particul ate or vesicul ar

W@ I®bRME)7 such as ni osones .or I%ﬁosorres. A pol BCETIB28UEI01086
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as crossed-|inked pol yacrylic i d, polyvinylal cohol,
hyal uroni c acid, a cellulosic polyner, for exanple,
hydroxypropylnethylcellulose hydr oxyet hyl cel | ul ose,

% met hyl té%[%%i‘ o) @? g%%gﬁé] %%b%gegrgga%te%g 1o the eye or ear,

12 Ml W'ué fortn Bf @ﬁcﬁfs\/@t h\Ricrenisdd aaspemsien loesiolution in isotonic,
chloride. Such fornulations nmay al so be delivered by

miﬂta@huﬁie@»sustﬁnlqccﬁahneat@m fpamut?é@narmtﬁtm for ‘ocular and aural

%ﬁlp fﬁ@h ﬁgé@é)@‘ﬁggﬂ{swd@@gggﬁgbl?eg‘é Q"?gérsd%)ﬁa gel sponges,

létﬂl'agéﬁ) dgldayief-bisdisgradaisid, (g Sﬂldonepl‘imptdd’t@dwafers lenses and
argete or programmed rel ease fornmulations. A

oulate of vesieular sySesnayCchas pIRRRMRSIOVIRAFoMas, AuBPl¥mer such

N E %%%Z\kégaqed\@éc‘r{/ o adid’ Bgsﬁl Iaci%( q?,ﬁﬁ?él[xfdhl@ 'acfl, a cellulosic

gholgier,C it akampie, plfvyd/rmypropghlnmtdﬂcemmwm hpa@xizethylcellulose, or
solubility, dissolution rate, tastemaskin

pReiuAigeHBioset 9t #nBetaropelysashayidenp Weaffqrh@ample gelan gum,
?ﬁnggeggn Hcgg&?rafgﬂj%ﬂg{ hef iR 8t pdd tive, such as benzalkonium

rin co exes, for exanp are oun
behigrae rSudhyfonseafations wmaymlsb bzhodeigerécbbyrmrﬂonhorems
adm ni stration routes. Both inclusion and
non-i ncl usi on conpl exes nay be used. As an alternative

tieo%lgﬁﬁénscmc%@rydlﬁaﬁ %ﬁlmlétgﬁldﬂf Nidwy BJ‘?orﬁ"}{Hét‘éﬁetétlfé [mmediate

used as an auxiliar tive i.e
cmd/oer matiifiade nteleaxe. scMozchfled seelea%sforumimﬂnﬂw inslkide delayed,
for the ose bet a-
Rane] cpasEd oo, BronBY: of Sindraiing relsasedgrmuigions.
I nternati onal Patent Applications Nos. WO A-91/1 1172,
WO A- 94/ 02518 and WO A-98/55148. For adm nistration to
h/armmpgtuncmfsformhl@ {Ibtragy degi comipiiad @iitha aceetgblenmasfomolecular

BBk A chBBR of B SBHITRER e fpReck Paloivetnyiene

Ptcbltcﬁirﬁéihln@rpcﬂylﬁef he o@@éﬁ@dmpﬁévé he solublllty, dissolution rate, taste-
ct edconpound. The total daily dose may

ammshmgt Siaayaijlapiityngndop stahilty Jacemyo sk she aforementloned modes of
administration.

Drug-cyclodextrin complexes, for example, are found to be generally useful for
most dosage forms and administration routes. Both inclusion and non-inclusion
complexes may be used. As an alternative to direct complexation with the drug,
the cyclodextrin may be used as an auxiliary additive, i.e. as a carrier, diluent, or
solubiliser. Most commonly used for these purposes are alpha-, beta- and
gamma-cyclodextrins, examples of which may be found in International Patent
Applications Nos. WO-A-91/11172, WO-A-94/02518 and WO-A-98/55148.

For administration to human patients, the total daily dose of a compound of
formula (1) is typically in the range of from 1 mg to 1000 mg depending, of

course, on the mode of administration and the potency of the selected
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and may, at the physician's discretion, fall outside
of the typical range given herein. These dosages are
Zfét havi ng a weP@i1B2066/001086
about 60kg to 70kg. The physicfan will readily be able
to determ ne doses for subjects whose weight falls
asgrapoend. Mitss tcaalgeallysdm amyi Ipé adninisteted e ségledrydivided doses
For the avoidan of do ref§ N %s her { E
Qf}f&é‘ﬂ%n@t i oieiciensy Bieresd, o1 diigiepve i hical rpage iven
pfophylactlc treatnment. The blologlcal activity of
the al pha-2-delta |ligands of the invention may be
nmeasured in a radioligand binding assay using

Eheseh 0BRGP, are dinet Qucart s AR huftilSGPlseh g a weight o
Bét%ut 0 7@R§6Th87p1{(§man W’Iﬁ&e&? Klﬁl);e abé S0 afRe@iyning doses for

reproduced bel ow. r[ bapentin bi ndi ng assay
Rsuljjestatiheseofeightialls ouigidethis rauge, %Dbﬁsdﬂ@r\iﬁ‘eﬂ@d the elderly.

mai nt ai ned at 40C t hroughout. Pig brain cortex (up to

50 g) (fresh or frozen) was honobgeni sed in 10 vol unes

of B SYoidak@ 3R IS Gereseides M A8 HredthAPAINtudeMeferences
Hepes/ KOH, pH 7.4) by six strokes of a glass/teflon
ht@rmgewes@ra"@thve@odrpr@phylawtfqtéeatrreﬁﬁival of the 1000 g

X 10 m nute pellet, the supernatant was centrifuged at

40,000 g for 20 m nutes and the resul ti ng pellet was

I'Bisél eIl | actiVily vofl thiesalsha-0fddhaf figand® (of LtheMirkighfiod may be
mM EGTA/ IO mM Hepes/KOH, pH 7.4). Follo 30mnute§
oMeaswitsith inp @ r@dlphgamﬁb bmﬁﬁmragﬁs;@y Weng ﬁ?& Igahapentis and the and

above twi ce nore by centrlfu at i w th Buffer
bRU L gequ%fromep@r@g}fehg%ﬁl sie i&ﬁﬁemﬁteemﬁt@od given in J. Biol.

E@%ﬁﬁé ycero ﬁﬁ] igéé%mile%hlsl%%&aw %@6% to gi ve a

concentration of about 3 mil I igrans of protein per
m.lilitre. Aliquots were stored at -800C until
r[glj,],eabgpentm binding assay

Preparation of brain membranes

All solutions were maintained at 4°C throughout. Pig brain cortex (up to‘50 s)
(fresh or frozen) was homogenised in 10 volumes of Buffer A (0.32 M Sucrose/1
mM EDTA/1 mM EGTA/10 mM Hepes/KOH, pH 7.4) by six strokes of a
glass/teflon homogeniser at 600 r.p.m. After removal of the 1000 g x 10 minute
pellet, the supernatant was centrifuged at 40,000 g for 20 minutes and the
resulting pellet was resuspended in 10 volumes of of Buffer B (1 mM EDTA/1 mM
EGTA/10 mM Hepes/KOH, pH 7.4). Following 30 minutes of continuous stirring,
membranes were pelleted as above twice more by centrifugation with Buffer B,
before a final re-suspension in approximately 3 volumes of storage buffer (1.25
mM EDTA/1.25 mM EGTA/25% Glycerol/12.5 mM Hepes/KOH, pH 7.4) to give a
concentration of about 3 milligrams of protein per millilitre. Aliquots were stored at

-80°C until required.

Binding assay protocol:



Bi ndi ng assay protocol:Binding of [3H gabapentin to
pi g cerebral cortex nmenbranes was carried out at 220C

WO n0080141M Hepes/ KOH, pH 7.4 for 60 mi nutes. PCT/IB2006/001086
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Non-speci fic binding (nsb) wastllefi ned as the bindi ng
obtained in the presence of 10nM pregabalin. An assay
WBihdimg of [ H@@ﬁapmﬂnemnblgmebmbmprtemmgmbmm vis carried out at

%gﬁgéﬁﬁsﬁep%fﬁ@ﬁa%aﬁﬂd{gﬁ er/ panl\l%fo'}n\%c:lflc binding (nsb)
SER& é;x%?uhg{] %{ tﬁ’é‘% r élﬂb&%“ﬂé"ﬁ%s%ﬁ{:@%fepow pregabalin. An

rapi ion u vacuum t hrough co

Tadsay Welumedf 256 dwag@mh &, Wwoinfipridiey 2p0at @smentirages) 25ul test
X Sﬁé’of cold 50 m\/lTI‘I % Hp74@gPla?es Werelef\n;2 :

t@rﬂpgumﬁbufrf@r/mlm 25n [%]gabapew (final asseyi eencemtratign ~10nM).

T N
gﬁ(ﬁ?ﬁ@@\d@ MM 'T%@N)P pre 7B dpbedNG /B aNfiltat bldtds using 2 x 1ml

es descri bed bel ow were tested in this
adfphald260emi BrisfdElantl Vet ePlademavers kel o «Aryi Refiorgy addition of

e T T S

FT@S&&%tagcﬁhtﬂl'aan %uﬁténﬁ'esﬁi"ﬂs AdiBe 2xPrddsadrfLEANOE, in terms of

be usefully conbined with anot her
plidroradd) ogi cal |y active conpound, or with two or nore
ot her pharmacol ogically active conpounds, particularly
in the treatnent of pain. For exanple, an al pha-2-

dgh ttﬁ? Sﬁ?ﬁél@é dés@ﬁ 8d AW | \eredidsyed irf @B apa-2idelta assay and

for or a p armaceutically acceptable salt or
swematorinidhier eenfe, a dindieg iaffetty (Koo of nawm leskifrirdngirace, (25)-2-

si mul t aneoys| uent i al | r _separ

oA Zieighe ol GefPE dEhetALRdg afiniyof 21nM.
opi oi d anal gesic, e.g. norphine, heroin,

hydr onor phone, oxynor phone, | evorphanol, |evall orphan
m&nhatlxlrmz detiperéctipher;, ligandanyay, bﬁ)cléﬁ&ié”y csunabined with another

RSB SRS g PR B RSB racologcay
bYEHVRBRPb IS, ParHRIRARNPI the treatment of pain. For example, an alpha-2-
delta receptor ligand, 'particu|arly a compound of formula (I), or a
pharmaceutically acceptable salt or solvate thereof, as defined above, may be
administered simultaneously, sequentially or separately in combination with one

or more agents selected from:

 an opioid analgesic, e.g. morphine, heroin, hydromorphone, oxymorphone,
levorphanol, levallorphan, methadone, meperidine, fentanyl, cocaine,
codeine, dihydrocodeine, oxycodone, hydrocodone, propoxyphene,
nalmefene, nalorphine, naloxone, naltrexone, buprenorphine, butorphanol,
nalbuphine or pentazocine;

e a nonsteroidal antiinflammatory drug (NSAID), e.g. aspirin, diclofenac,
diflusinal, etodolac, fenbufen, fenoprofen, flufenisal, flurbiprofen,

ibuprofen, indomethacin, ketoprofen, ketorolac, meclofenamic acid,



nal buphi ne or pentazocine; a nonsteroidal
antiinflamatory drug (NSAID), e.g. aspirin,

walk@boiooac, diflusinal, etodol ac, fenbufen, PCT/IB2006/001086
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fenoprofen, flufenisal, fl urbi4ﬂ'r of en, i buprofen,
i ndomet haci n, ketoprofen, ketorolac, mneclofenamc

aci d, meéfenamic adild,nataimetehenaapraxsmx emapmzipr phenylbutazone,
phenyl but azone, piroxicam sulindac, tolnmetin or
zonepiPirggicany sylREAG: (PINENYFEAMCRINEG o, anobar bi tal |

apr obar b t It aly D ' m%@p Lt al i
netﬁa%b%é\@%wrrégghgggél éal ’e.%.e%rggg%@lltta !il, sbabRal, #butabarbital,
pﬂenomkdt?itaal , nsamdmb dlrlbital,al méthbthitah| | métbahgkitdl, ompentobarbital,
thi opental; a benzodi azepi ne hayin edative

a1cti omheaobartiéal speabas IRl ,talc}/rb?ag‘?gﬁg?ret, iqpeddnam
fluraze I zep ; i ;
riaoel o ZogRpRE haie e BPRENaODACRAT, Mg ahlorgiazepoxide,

e.g. didrheapeter diaizepampyluidzapame lorazepainhaxazepam, temazepam or
chl or pheni ram ne or chlorcyclizine; a sedative such
as gl GfidZNami de, neprobamate, net haqual one or

i chl or Rl RhenRRansi: RahE! 8 Abailae! Scichl, 34! dighehhydramine,

bac? o Pi s8pr odol or Zoxazone,

cycl ohgriEapineneromethhgiae tlalorphemiraatipd oe chkbreyelizinan

NVDA receptor antagonist, e.d. dextronethorphan

<(:| (+) - B hsenalive- Mﬁ@ghﬁmlptﬂﬂwange,ormepgohm%iso| methaqualone or
extraf +) - 3- Qydr oxy- Nmet hyl nor phi nan) ,

ket arﬁiﬁ@?%@?ﬁhzﬁg,& pyrrol oqui nol i ne qui none or cis-

4- ( phes phereeistle Zolakat icly.neasibayytatsapeodol, chtorzoxazone,

al pha-adrenergic, e.g. doxazosin, tansul 0sin, '

cl oni dlyglebepzapring, maethogarbamol or orphrenadine;

0%, A NOhyREPECEHGBRBETR 0 doromathorgian ((+)-8-hydroxy-N-

qui nazakinyRnorphirian) cysr i its anhetdptites s doktrowhan  ((+)-3-hydroxy-N-

desi pram ne, impramne, amytriptiline or o , .
methylmorphinan), ketamine,”memantine, pyrroloquinoline quinone or cis-
4-(phosphonomethyl)-2-piperidinecarboxylic acid;

e an alpha—adrenergic, e.g. doxazosin, tamsulosin, clonidine or 4-amino-6,7-
dimethoxy-2-(5-methanesulfonamido-1,2,3,4-tetrahydroisoquinol-2-yl)-5-
(2-pyridyl) quinazoline;

e a tricyclic antidepressant, e.g. desipramine, imipramine, amytriptiline or
nortriptiline;

e an anticonvulsant, e.g. carbamazepine or valproate;

e a tachykinin (NK) antagonist, particularly an NK-3, NK-2 or NK-1

~ antagonist, e.g.  (oR,9R)-7-[3,5-bis(trifluoromethyl)benzyl]-8,9,10,11-
tetrahydro-9-methyl-5-(4-methylphenyl)-7H-[1,4]diazocino[2,1-
gl[1,7]naphthridine-6-13-dione  (TAK-637),  5-[[(2R,35)-2-[(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethoxy-3-(4-fluorophenyl)-4-morpholinyljmethyi]-
1,2-dihydro-3H-1,2,4-triazol-3-one (MK-869), lanepitant, dapitant or 3-[[2-
methoxy-5-(trifluoromethoxy)phenylimethylamino]-2-phenyl-piperidine
(28,3S);



nortriptiline; an anticonvul sant, e.g. carbamazepi ne
or val proate; a tachykinin (NK) antagonist,

w@00si1cahar ly an NK-3, NK-2 or Eﬁl ant agoni st PCEIRR006/001086
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(aR 9R)-7-[3,5-bis(trifluoro yl ) benzyl]-8,9, 10,1 1-
tetrahydro- 9- et hyl - 5- (4- et hyl phenyl ) - 7H-[ 1

, 4] di az eqisealidiclantagbhist, &lgnapytivtin, doheroirke, rapyene, tropsium
(TAK- 637),, 5-%4,2R, 39)-2-[(1 R -1 -[3,5-

bi s( t AMArige FrRarHONIYReny ! | et hoxy- 3- (4- f1 uor ophenyl ) - 4

- mor phol ,nvk /b~ 2- di - . "~

23" B DR IAIDE, O SRR, oteogua ar valdegoxid

ﬁé{%z'a r%orz-tsel_eﬂive CO)§ hinhit;itot: (prle]ferablﬁl Iwi’th Gl protection), e.g.
oxy-5-(trifluoronethoxy)phenyl]nethyl anino] - 2- phen

yl - pi ﬂbﬁ@fﬂlrh@@fﬂs.(k@'l;-'1Qz‘ﬁ%scari ni c antagonist, e.g

oxybutin, .tolterqdine. [ ' psi um chl ori de

or 8art '_F%Ei"{géf ﬂ?a|8§%|§eﬁh£4rﬁ€lg¥%eltér‘rﬁ§lbi tor, e.g.

cel E_C%ﬁh@uroléﬁﬂ@%htasoaropghggeoxi b; a non-selective

COX inhibitor (preferably with G protection), e.g.

ni t »ofd waiilioidf EcepHIT-agERE!; (e.g. desinferatodnhl Qe &ndagonist (e.g.
in particul ar. paracetanol; a neuroleptic such as
droperqatﬂ’éﬁ,zep'ﬁgl/ani |1 oid receptor agonist (e.g.

' esLnfpat:0XiBheRic SERASBHSArahBldl. capsazepine);  a

bet a- adrenergi c as propranolol; a |ocal
anaestdRicatasasdthetic suoti Aemexdetingl corti costeriod such
as dexamet hasone; a 5-HJI receptor agonist or
ant agchFerticopigripf SYCRASyIXANGRASHES.D agoni st such as

o eht PSSR RO o FNBAABE BAricPA)  ELAY 8oRlgonst such
Tr amacgd eletripagie, stan&iyiptan, naratriptan, zolmitriptan or rizatriptan;

¢ a cholinergic (nicotinic) analgesic;

e Tramadol (trade mark);

e a PDEV inhibitor, such as sildenafil, vardenafil, taladafil, 5-[2-ethoxy-5-(4-
ethylpiperazin-1-ylsulphonyl)pyridin-3-yl]-3-ethyl-2-[2-methoxyethyi]-2,6-
dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one, 5-(5-acetyl-2-butoxy-3-
pyridinyl)-3-ethyl-2-(1 -ethyl-3-azetidinyl)-2,6-dihydro-7 H-pyrazolo[4,3- ‘
dlpyrimidin-7-one, 1-{6-ethoxy-5-[3-ethyl-6,7-dihydro-2-(2-methoxyethyl)-7-
oxo-2H-pyrazolo[4,3-d]pyrimidin-5-yl]-3-pyridylsulfonyl}-4-ethylpiperazine,
or  NJ1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-2-
ylamino)-1H-pyrazolo[4,3-d]pyrimidine-3-carbonyijmethanesulfonamide;

e a canabinoid;

e metabotropic glutamate subtype 1 receptor (mGluR1) antagonist;

e a serotonin reuptake inhibitor such as sertraline;

¢ a noradrenaline reuptake inhibitor, especially a selective noradrenaline
reuptake inhibitor such as (S,S)-reboxetine;

e an inducible nitric oxide synthase (iNOS) inhibitor such as S-[2-[(1-
iminoethyl)amino]ethyl]-2-methyl-L-cysteine or (2S,5Z)-2-amino-2-methyl-
7-[(1-iminoethyl)amino]-5-heptenoic acid;

 an acetylcholine esterase inhibitor such as donepezil;



a PDEV inhibitor, such as sildenafil, vardenafil,
taladafil, 5-[2-ethoxy-5-(4-
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2- met hoxyet hyl ] - 2, 6-
di hydr o- 7H- pyrazol o[ 4, 3-c(! pyri m di n-7-one,

5- (- agdd !amﬁweblypeweEBE) antagomst such as zupraZIdone
pyr|d|nyI§’ -et hyl - 2- et hyl - zetidin g % R}h%d[r
o- 7P+ p@rramt@qlan@n Eﬁlﬂ%ivm@n‘lo(ﬁﬁ’ g%lit@om t such as N-[({2-[4-(2-ethyl-

1 {6- ¢f Bottetyh-3 HEMAYh2 &4 5-BlohramOr-gn bRerRIcAYEhRY darbony]-4-

I0]>t<0 2Hnﬁml”y&%ﬁz@hés@faﬁammdem di n- 50yl ] - 3- pydi[hS)siH{{Behloro-2-(3-
4- et hyl pi per azi ne

L/ - [ 1-fusrepengeimyfidn-g-yicatkanrminQ) i pRRR IR ERId - ( 4

-met hyl pyridin-2- ylam no)-1

H pyrazol o[ 4, 3-d] pyri m di ne- 3- car bonyl ] net hanesul f onam

i gl thesplesanaduentically acuepidine salis andisotvates thesedit ype 1
receptor (md uRl) antagonist; a serotonin reuptake

i nhi bitor such as sertraline; a noradrenaline

r\ﬁl‘l‘r‘é&@ {);%H%{tibﬂf ét%cﬁﬁlmﬁﬂuﬁd§?§ & beV&dministered, two or more
nor adr enal i ne reup in tor such as
(pﬁl&&)naoebmxatdomposrmns nmyoddrivenisintly ite combineslyint thasform of a kit
(1 N j nhi bitor.

i%%iﬁ@lcfﬁérﬂ ‘?P]O éh‘ﬁ%i)ﬁbgsﬂ'onéyst ei ne or

(2S,52Z)-2-ami no-2-nethyl - 7-[(1

-1 m noet hyl ) am no] - 5- heptenoi c acid; an acetyl choline
eSual addt omnhpriaasdwoS@rcmoa&swatm@marm@e@ktjpamqmpwb@ns at least

5 ’S)QE 2%19 |M3H%?on%§5lggg%5p§ %g%ﬁé ﬁe{b%&q{?%pta&o%sta Jarticularly a

'—éarﬁé({)@ndi B @@mﬂllé!)(l), afd Gné‘arﬁ@fd?%ephrately retaining sald compositions,
H i m dazol[ 4, 5- c] z%“ di n- phenyl ] et hyl ?(am no) car bon

y$ychias ﬁe(twallﬂéh w@lgqmqjﬂ\%\r@ro@v@edzfo[l packet An example of such a

A5 BRI e ategssa fos s Rorsasines) st aRydps and the
clikeci d; and t he phar rmceutl cally acceptable salts and

sol vates thereof. Wiere a conbi nati on of active
conmpounds is to be adm nistered, two or nore

P t; S

%ﬁ%l negH i5 m&ﬁﬂ%%'uitbgl%kﬁm%durﬁ?lﬁgﬁf}ﬁf'&‘ifké’reﬁﬁ dosage forms, for
cexamiplieni s;tralat awdh qfarémeralonfpasiulations,. for administering separate
compositions at different dosage intervals, or for titrating 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.

It will be appreciated that what the invention provides, and what will be claimed,

is as follows:

(i) a compound of formula (Il) or a pharmaceutically acceptable salt or
solvate thereof;
(ii) a process for the preparation of a compound of formula (I) or a

pharmaceutically acceptable salt or solvate thereof;



Such a kit conprises two or nore separate
phar maceuti cal conpositions, at |east one of which
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particularly a conmpound of fo la (1), and neans for
separately retaining said conpositions, such as
gpNt ahnsharndiceutieal doonpositioninaiding el cbmpoqmdcqueforrrwia () or a

Eé:gp lpgaror%qaps@l@gg%égéé@pgq&? qufi [n%rl ISaL‘f?E @E?é%fpa&%ﬁgther with a
1 ke. Pﬁ%ﬂﬁwtl’a(%dﬁgé * é%ftébl@léx@fdléfntsw table for

adm n ering dosage forms, for exanple
¢vpl  arcbnppowentt ef Edrmiude ) ot agharmeeeutieatyacsepialig salt, solvate

Separate co |ons t differe i nterval

or foPf F?mpgg'? Q%rﬁg 9%“%%&%83’%9%@%35& nst \éﬁes

@Z}ot heHe ud® o@%%c%pé@rﬁ@lof porerfula t(h eorkdfta bMQIrﬁ@dzél}tICally acceptable
nprises directions for adm nistration and

provi deld, wlvateaormmenw thareely far the nntanmaqturseof a medicament

\?\,,pﬂ e&é? tegig@ h&%%ségat whic ﬂ%ﬁﬂg-&q?elgé gééd gir’nll(?%%ﬂ i¥ificated;
Mikige kb )of%\rc&nﬁbahcﬂf@‘? eormsial( yOratﬁfCaEphahhacaﬂlohllyolacceptable

%
é fvate thereof; (ii) process f)or t he preparation o
a con'paunslolmatef@rmaosmlqn dhergopriar t?@cg@ppmtnp%@ of a medlcament

accep e,.salt ate thereof; (iii) a

phar n&%%{alt%tm@&ﬁg%%i on including a conmpound of
foanmulaandgithad oF tﬂadml‘ﬁ@hﬂmtwtﬁmmw iacitieiptephl lRursahtbesng, with an
sol'vate thereof, together wth har maceut i

accepteénhaez-éie&tapr@ﬂptor( ilgqnqh L&drqﬁtlngo,s%@l: lgﬁl%rpmal with an
or a
conp O%I?ft%cgﬁec ?ﬁtdru@gfcjfyaf ggﬂ&;'so? g@@eﬁ a @g%ﬁr:\?ﬁﬁ aog)harmaceutlcally

use ofacaeplamiosalt solvate brmbmpbls)loortherfeoéc
phar maceutical |y accept ati}l e salt, solv

Quitpod TRINOR IR ESHIMEPS Of th EVAFEIAaBElElEA fuman being, to treat

-medi C?%?ﬁ&efr{c‘ﬂjdlﬁ altreéllrFq 2RP mbRImAhWR 8R effective amount of a

al pha- a re ept or gand is indicated; (vi) the
use ofcmpmmdomhdfommufa)r(ﬁu ba With @rpl'@ﬁm@ceutlcally acceptable salt,

h
phar mio‘fvattcla %?lc!) posﬁloﬁttﬁereof

(ix)  certain novel intermediates disclosed herein; and
(x) a combination of a compound of formula (1) or (Il) and one or more further

pharmacologically active compounds.
The following Examples illustrate the preparation of compounds of formula (.

'H Nuclear magnetic resonance (NMR) spectra were in all cases consistent with
the proposed structures. Characteristic chemical shifts (3) are given in parts-per-
million downfield from tetramethylsilane using conventional abbreviations for
designation of major peaks: e.g. s, singlet; d, doublet; t, triplet; q, quartet; m,
multiplet; br, broad. The mass spectra (MS) were recorded using either
electrospray ionisation (ESI) or atmospheric pressure chemical ionisation (APCI).
The following abbreviations have been used for common solvents: CDCls,
deuterochloroform; De-DMSO, deuterodimethylsulphoxide; CD;0D,

deuteromethanol; THF, tetrahydrofuran. 'Ammonia‘ refers to a concentrated



salt, solvate or conposition thereof, for the
manuf acture of a nedi canent for the treatnent of pain;
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human being, wth an al pha-2- dta receptor l'i gand,
including treating said mammal with an effective
ohutiin of amneeiadundatef pbesesdirg @ 3pevifievgtdvity of 0.88. Where thin

e anbhe ECET L8 bR e Bl kT g i

'ge”'g?j ' t 8/pdund divided by th
cludi ﬁsdn@?g%f g|§st§|légﬁi ﬁgakhm%rgnlga\/&%da%y? fC ectplg\(/lg vided by e
alistante dfavelled ydhadabfertt drantlcn &1 L@platet Mierowave radiation was
pha maceut i.cal I acceg{&)bl e salt, soly

56k 6 RARLIRGS IIth = RePeti Gy 1§ 12 B0LYial 45GHz, the
ddfé@ 3l oy rhﬁi;?rbl%d ?@r@nrﬁhuﬁngqmdaﬁirs&rbfqheare@@ﬂmwadnamtam a

and one or nore further
pmnstam démgeltey L@dﬂSv@dlc@uepdnqudtchmnmtogwapbw Mgss spectrometry
I%é‘ S lllustrate the preparation of conpounds of
f fefention @) Nucl ear nagnetic resonance (NVR)
spectra were in all cases consistent with the proposed
structures. Characteristic chemcal shifts (d) are

i ihyparts-permllion downfield from
%’%’aﬁﬂ%‘%myl sil ane using conventional abbreviations for
qeS)-@namingi4 athyrg-oretipghdenae geids, singlet; d
doublet; t , triplet; g, quartet; (ﬂ]él:nulti plet; br,
broad. The mass spectra (MsS) wer orded using
either electrospray i og_g\;at i©@H, JESI) or atnospheric
pressure chemnical ioni Chthe fol | owi ng
abbrevi ati ons have been useld Tor common sol vents:
CDCl 3, deuterochl orofor O,
deut er odi net hyl sul phOXI gp Clié)wE deut er onet hanol ;
TWEihdgeA r ahydrof uran. ' Amonia' refers to a

concentrat edsol uti on of ammonia in water possessing
pearirhan’s gratalysty(Oc5 ) ves. adtfest ® a Isohutionyad(3S,5S5)-3- (2 ethylbutyl) -3-

etV 55 S5 Bbed, P ovare
Oklsﬁﬁl)ﬁ"&‘hﬁ § Rl fgliddusang@raBRiong 4didi dedl).byhé eaction was stirred
under hydrogen gas (414 kPa, 60psi) at room temperature for 24 hours. The

reaction mixture was filtered through arbocel and washed with ethanol (20ml).
The liguor was evaporated under reduced pressure and the residue was
partitioned between dichloromethane (50ml) and water (20ml). The organic layer
was removed and the agueous phase was extracted with more dichloromethane
(50ml). The aqueous phase was evaporated under reduced pressure to give a
yellow solid. The material was purified by ion exchange chromatography on
Dowex 50 WX8 resin, eluting with 0.88 aqueous ammonia:water (2:98 to 14:86)
to give the title compound as a white crystalline solid (30mg).

'"HNMR (CD3OD, 400MHz) §&: 0.83-0.89 (m, 6H), 1.29-1.43 (m, 8H), 1.58-1.62
(dd, 1H), 1.81-1.86 (dd, 1H).

LRMS (ESI): m/z 174 [M+H"], 172 [M-H].

Method B



di stance travell ed by the solvent front on a TLC
pl ate. M crowave radiati on was perfornmed using
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the actual power supplied varﬁ%g during the course of
the reaction to maintain a constant tenperature. LCVS

| 7T et R&lIddivmi rcydttdsmdemhagirhprmw 0gs 50 syiée vabderewety waRtadded to a
= retention tine

(@iSpensiam ot (2 By e sy aEing TR HRexanoic acid
Pﬁ%@%’é@gﬁ_@t@ dgf» y‘f@ rﬁrr%@)) m‘”@%pﬁﬁ@@l hAd avaet W 0po0 mi). The

butyl)
metssgl -\Waphpuorgedortptes itimes oWéh(mmom toes4hyerogen before the

rappeERion Was tparisfirad et 3 tr ik danBlbs@HIENER ps) at 80 -
o e M&OQ?% gastltafl Sofliton Q%S'tﬁerﬂtﬂltb@éﬁnthrough Arbocel® and

tenperature for 24 hours. The reaction m xture
fwmmoewnh propahr2e0l ek waten d4 i 2As8)wPropan-Bm @lnd water (4:1; 100

ppdcehs atag i el i BIRE B P nrbRiticleotng 260 mi of

décﬂ\%rﬂr Nfﬁhhéﬂﬁon(h%ﬂfﬁf)pr@ﬁéh ‘pad|gn 00 20Mwas éﬂ&edoamﬁalfarther 100 ml

ayer was renoved and agueous hase was extracte
whft solventevas mmovedrbvwbﬁélatlg@mnﬁer W@%@@@@Uiﬂm{’s@'m portion of

e NRRL T 358 LEETER P T 6, BLUT, S Rhovea by

CHERMERIoPOLAMEYY reiucBavsresblreVWB vistoius, whiteltsluvgy \wetshthen observed
0. 88 aqueous ammoni a: water (2:98 to 14:86) tqQ give

twhich weapenier de 22 Wi tEhe resultant isheng avas StinBegt. 53%¢ for 30

1%%?& %C@@ 4’98%@5%‘ d%"a%ﬂ)ggy ﬁl’ﬂ%ﬁ ﬁmfgg rthgr %a%%mﬂas Washed with

LB ahESb) [20mh) ardd dridbhi] 45 °C7@nddvt vaduum ethightB20give the title
wt % Pal | adi um hydr oxi de on car bon

mmrepouam(&ﬁag gieHsled Wedghd, §§s/<pé%§rtxbn2%?cﬁ1mol 88" yield); "H-NMR
VG 500 RS5O 0E6 N 1 DA AFYEA) i), TEH, 51 57-1.63

(1H, dd), 1.80-1.87 (1H, dd).

Example 1.1
(25)-2-Amino-4-ethyl-2-methylhexanoic acid benzene sulphonic acid salt

A solution of benzene sulphonic acid (9.5g) in acetonitrile (50ml) was added to a
suspension of (2S)-2-Amino-4-ethyl-2-methylhexanoic acid (10g, 0.057mol,
Example 1) in acetonitrile (175ml) and the mixture heated until dissolved. The
solution was filtered whilst hot 'and allowed to cool overnight to give the ftitle
compound as fine white needles, (16.5g, 86%) .

'HNMR (CD30D, 400MHz) &: 0.87(m, 6H), 1.36(m, 4H), 1.41(m, 1H), 1.54(m,
3H), 1.75(m, 1H), 1.88(m, 1H), 7.42(m, 3H), 7.83(m, 2H) , 4 exchangeable not

seen.

Example 1.2
(2 8)-2-Amino-4-ethyl-2-methylhexanoic acid p-toluenesulphonate salt




(Preparation 10, 10.0g; 34.0 mmol) in propan-2-ol and
water (4:1 ; 200 m). The vessel was purged three

WO 20v8414701 h ni trogen t hen hydrrfgf}n bef or e t he PCT/IB2006/001086
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suspensi on was then stirred u r a hydrogen gas
at nosphere (60 psi) at 80 OC for 4 hours. The
rRgblutiantof geicidrensuiplotibercid (34reg e@lzsmmugm acetonltrrle (1ml) was

%ﬁéﬁﬂé 2 pﬁé‘ﬁm“éac%a“ia‘? BB andth 2 TegnifpRindc deid (somg,
éﬁggﬁgrct Thd )gﬂgﬁpl%' sy | f iGiGNe T fﬁH?eQnBrﬁ’rﬁes%B(ture heated until

vent . her portion of .
adisgaive®- alhe( sletDomﬂvr)asmseraddmilearlmbt arrblualid\md 1l®ooal overnight to

A e
i
aﬂﬁ@ﬂﬁagﬁo%wf drieWHQst o@érﬁ%mfni 369@\5@9 hys4(s 3H), 1.75(m,

ron un reduced pressure. A viscous

sTHY, ry.90m, tihidn 2B8{ey BEL), WHA(H, i), Joid(dd 2HD, ztzeﬂchangeable not
The resultant slurry was stirred at 22 C for 30
Mm%t es and the solid then isolated by filtration. The
filter cake was washed with propan-2-ol (20 m) and
dried at 45 OC under vacuum overni ght to give the
tExdrmplmrhﬂound (3 5 crude wei ght, 98% purity, 20. 2

CD3 . OO P8

%%U%utﬂ)ﬂ) of I-"IC?QT ﬂfretl‘%?ndl v@dé F%hrecﬁb?'ﬂéﬂuﬁo&sﬂr addrng aeetyl chloride

Am no- 4- et hyl - 2- met hyl hexanoi ¢ aci d bénzene
s(or (pHroh) mertharsm (tmA. s'BanrppebdoSdbmwﬁé @dﬂqﬂqtﬂqa@uspensmn of

I 0
Bl Sriib o B ELRE ARSIt pramole 1) i
apkthdnbP 91 mb- ARY . mikiuesemed umuaﬂa&cﬂmd rihea evaporated under
(175m ) and the m xture heated until dissol 'ved.

sr@rducednprﬁ@gurei | t Ehedregnltingt hidiochiauids salicwas ofeév‘atﬁta"lsed from

BT acelorlie 1 e ol BERBRIG ORI ' "0 G 7 m
6‘¢HNMR g@DGOMF&OOMHé)l & r0.82(rh,, 6H),54B8(M3HH), f 4?:5(611111 1H) 1.55(s,

e&}_l%hdnz,@(grbnb ,n*g%b(m 1H), 4exc|r1|)angeable(not szelel)n ’

Example 2
2.5,5-Trimethyl-L-norleucine

CH.
HN CH,
HO” Yo HiC

The title compound was prepared according to the procedure outlined in
Example 1 from (3S,5S)-3-(3,3-dimethylbutyl)-3-methyl-5-phenylmorpholin-2-one
(0.394g, 1.43mmol, Preparation 2). The product (0.138g) was obtained as a
white crystalline solid.

"HNMR (CDsOD, 400MHz) &: 0.91(s, 9H), 1.17-1.25 (m, 1H), 1.28-1.36 (m, 1H),
1.44 (s, 3H), 1.59-1.67 (m, 1H), 1.83-1.91 (m, 1H).

30 LRMS (ESI): m/z 174 [M+H*], 172 [M-H1.



seen. Exanple 1.2
(2S) - 2- Am no- 4- et hyl - 2- et hyl hexanoi ¢ aci d

w@2aeliugnesul phona te salt A sol ution of p-t ol URCTETB2006/001086
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sul phonic acid (54ng, 0.28mmI31in acetonitrile ( 1
m) was added to a suspensi on of

(B&Empterdi no- 4- et hyl - 2- net hyl hexanoi ¢ acid (50ng,

0. 28nn0| Exanple 1) inh a eﬁonltrlle 1 mM) and the
(P12 4Q1e AceniteS Bl B ut i on was

cpool overnight to
a needl es, (69ny,
6H), 1.36(m
1.90(m 1H), 2.36(s,
O4 exchangeabl e not

give the title corrpoundﬁl
70% 1HNMR (CD3OD, 400 3
5H), 1.54(s, 3H), 1.75(m 1H)
3H), 7.22(d, 2H), 7. 70(dHO2 ‘
seen Exanple 1.3

| i e outlined in
h roc[ﬁa‘redﬁgae Srﬁ( Was 2p Al %ééf&?h@ RCitRe procedur

A soI tion of i n nmet hanol was
pEmmplem frpnt @, 58h§+(yy<a{d|demglna@ibyly-|3 mietyl-Sehenylmorpholin-2-one

a@d&ﬁr& g%ghngr% %ﬁggﬁra&;pnr@ . réeplgoq%c?%ﬁ%% 'V\%]s BBthined as a
(@@%ég/éfgm{g doiRt. hy! - 2- met hyl hexanoi ¢ aci d (100ng,

nmple 1) in nethanol ( 1m ) and the
n’lHNMRe cvm@.@ﬁmmHz) di $08-1.8@, (m, 1), dvir (3, &bl 1.4f1&168 (m, 4H),
educed Qres re. The resulting hydrochloride salt was
r*égf1 Pa| » from nmet hanol / acetonitrile to give a

Mg,q ﬁywmgcmoa 400MHz) d:

V‘t@%ﬁ%% 1. 36 Z/[pf-l) 43(m 1H), 1.55(s, 3H),

1.75(m 1 , 1. 90(m 1H), 4 exchangeabl e not seen
2,5,5-Trimethvl -L-norl euci ne The title

Eéﬁ%@\mi %\Na prepared according to the procedure

( 13 %lh@-SEé‘lﬁ P 8néth I'h@ anoic acid

-dirmet hy y - 3- et hyl -
i n-2- one (O 394g, 1.43

5- phenyl nor phol
The

The title compound was prepared according to the procedure outlined in
Example 1 from (3S,5S)-3-(3-ethylpentyl)-3-methyl-5-phenylmorpholin-2-one
(Preparation 4). The product was obtained as a white crystalline solid.

'HNMR (CDsOD, 400MHz) &: 0.85-0.92 (m, 6H), 1.16-1.48 (m, 7H), 1.56 (s, 3H),
1.72-1.99 (m, 2H).

LRMS (ESI): m/z 188 [M+H'], 186 [M-H].

Example 5
(2S)-2-Amino-3-cyclobutyl-2-methylpropanoic acid

Pearlman’s catalyst (0.5g) was added to a solution of (3S,55)-3-
(cyclobutylmethyl)-3-methyl-5-phenylmorpholin-2-one (0.445¢, 1.7mmol,



white crystalline solid. 1HNVR (CD3OD, 400MHz) d:
0.91(s, 9H), 1.17-1 .25 (m 1H), 1.28-1 .36 (m 1H),

wazed/i{«97 3H), 1.59-1 .67 (m 1H), 1.83-1 .91 Per/1B2bB)6/001086
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LRVS (ESI): mlz 174 [ MFH+] , T [MH] .Exanple 3

(2S) - 2- Ami no- 3-cvcl opent yl - 2- net hyl propanoi ¢ acid The
tFPr@Ferai@ﬂmd LihdatM@tsoIL(n Emh)r ecterd@onldang triftuarbacedicoasid (©.6ml). The
outlined in Exa

(r8&Cta) Was(fHEah WEBE?WWPHW)Q@ %ﬁhwa{;%ﬂ%hﬁ KeepHgMperature
[ 0426

{5, 24008608 honcFRbe RSTMER il ANEca0 anc washoc
@ith éthalHNmrﬁmﬁﬁ)llqaooms)emponateé -Uhde? 2eduged pljessure and the

irg%éuéaegé’@amtén%%a&%tw%gmh@g&h@b?;;- o985 i (som). The
%oun F‘Qvar% B ¥led -l thd aaeééww\aa@lwai hextdaictd B with more

was prepared according to the procedure
cdjcthlorwdeﬁhanéxéﬁfﬁmk) 1 Fhenwater layer was evaporated under reduced

5S -(3-eth t t
SRS e i oo S ¥oHs TR DO SR RLARER S idh xchange
VKHrbﬁla%ggZ'@% "oﬂe @@Jvéﬁ' SbH"WRdC%ﬂ? é@%'z)mtﬁ 0.88 aqueous
6-1 .48 (m 7H), 1.56 (s, 3

lammonla %te{rnﬁz %ﬁo 1IAF$@ (Eglv)e they ‘rztlelggn{muﬂd] (O 0% as a white
Exanple 5

( 2 Am no- 3- cvcl obut yl - 2- net hyl propanoi ¢ aci d

(33 Nggﬁa@:st_%c@@t 26019HZ{ 8: 5a0 wasHadAed-1.84 nE FH) bOA-2f17 (m, 2H),

E&ﬁé’r&éﬁfﬁl(ml,gbh)hyl) 3- net hyl - 5- phenyl nor phol i n- 2- one
: ' [ th I (15m),

WS st e W TR BB L 6id (o.5m ). The

reacti on was stirred under hydrogen gas (414 kPa,

60psi) at roomtenperature

Example 6
(2S.5R)-2-Amino-2 5-dimethylheptanoic acid
N GHs
H C/\/\/LCO H

3 2

CH,
A solution of the compound of Preparation 8 (1.10g) in dioxane (3ml) and 6N
aqueous hydrochloric acid (15ml) was heated under reflux for 16 hours. The

solution was then allowed to cool to room temperature, the solvent was

evaporated and the residue was redissolved in 2ml of water. A column of

DOWEX-50X8-200 (25g) was washed with 250m! of deionised water. The crude
product was then loaded and the column was eluted with 250ml of deionised
water and then 250ml of 10% aqueous ammonia. The basic fractions were
evaporated to give the title compound (0.18g) as a white solid.

"HNMR (CD3OD, 400MHz) &: 0.89 (6H, m), 1.08-1.24 (2H, m), 1.26-1.49 (6H, m),
1.56-1.65 (1H, m), 1.87-1.96 (1H, m).

LRMS (APCI): m/z 174 [M+H"].

Example 7



for 24 hours. The reaction mxture was filtered
t hrough Arbocel (r) and washed with ethanol (20m ). The

WO p@en1470Bs evapor at ed under reduced pressure BOHIB20&5/001086
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resi due was partitioned betwee?Bdichl or onet hane (50m)
and water (50m ). The organic |ayer was renoved and

t 1&) 204ENHSt sofsgirextracted with nore

di c%l or onet ﬁlane (50mM) . The ter | ayer was evapor at ed
under reduced pressure to g| sa yellow solid. The
product was purified by L& e chromat ogr aphy on
Dowex 50 WK8 resin, eluting|with 0. &Haqueous
ammoni a: water (2:98 to 14; é)@ ive the title

compound (0.034g) as a WPt e 1HNVR ( CD30D,

(.ﬁli‘ M_Eﬂe %@ﬁo%%ﬂ?%%ffpéfeﬁf@éo% Mo EEFQ Ré}é:%?iklﬁq_'ﬂutlmed in

 Exa@BpldVH T from BB STHSJES-%eth -3-[(2S)-2- methylbutyl] -5-phenylmorpholin-2-
285% 2- Am no- 2 i met hyl heptanoi ¢ acjd Aggolutlo

ocbne (@seegp&aﬁmro@l Preparatien 8% ghe prodaeigp-Q1PaiviseRiained as a
N a ous hydrochloric acid (15m) was
E{Iéﬁ%ﬂ%@i’ ?@lfqeux for 16 hours. The sol ution was
”}fnﬂw@i OBRID! @O@I@IP‘Z%BOO 190C0PREADBHH! 01980 eae(nao;m@mn? -1.40 (m,
was evaporated and the resi due was redi ssolved in

O2Hyyeit. 45 (sABl-(t)oﬁLﬁﬁﬂ(ﬁB (beaviR),5068-128/0(21l). W @1\A%%HQd1H)

) wat er. The crude product was
mé&é%gh gg%ﬂg E@(‘jumﬂ was eluted with 250m of
dei oni sed water and then 250m of 10% aqueous armoni a
The basic fractions were evaporated to give

cohpdotewing. greggyatwsasmwtrpvg@]tﬁgneqlﬂpquu%gﬁ)g@x#‘ue preparatlon of

19 Bttt pPelp b B pAbgstef

LRVS (APCl): mz 174 [ MrH+]

Preparation 1
(3S,5S)-3-(2-Ethylbuty!)-3-methyl-5-phenylmorpholin-2-one

Boron trifluoride étherate (5.85ml, 46mmol) was added slowly to a solution of
(55)-3-methyl-5-phenyl-5,6-dihydro-2H-1,4-oxazin-2-one (4.35g, 23mmol, see
WO-A-02/051983) in tetrahydrofuran at -78°C. The solution was stirred for 50
minutes and then a solution of the Grignard reagent prepared from 3-
(bromomethyl)pentane (10.9g, 66mmol) and magnesium turnings (2.5g, 99mmol)
in ether (250ml) was added over 40 minutes. The reaction mixture was stirred for
a further 75 minutes at -78°C then allowed to warm to -20°C and quenched with
saturated aqueous ammonium chloride (100ml). More tetrahydrofuran (100ml)
was added and the organic layer was separated from the aqueous layer. The
organic layer was dried (MgSOQ,) and concentrated under reduced pressure. The

residue was purified by column chromatography on silica gel using an elution



Exanple 7(4S)-2,4-Dinmethyl -L-norleuc ine The title
conpound was prepared according to the procedure

wWo@itkiingad7 i n Exanple 1 from PCT/IB2006/001086
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(3S, 5S) - 3- et hyl - 3- [ (2S) - 2- metHy| but yI ] - 5- phenyl nmor pho
l'in-2- one (0.586g, 2.24mvl, Preparation 9). The

I@fré?&ieﬁ! of eﬂﬂan‘&io weatavietaheecBCH?O)atwajffbed d:inelsltlalqonmound as a
solid SCDSOD 400MHz) d: 0.90-0.92 (m 3H),
@vm’rewhgis(S(%g 3H), 1.17-1 .40 (m 2H), 1.45 (s, 3H),

i, e el P by B, 3o L e o 165

RE&PAHANH.9NEdE hiaty, Bowy-4 @6e(myeid)ad 28-4.38dm, r2Hl)hé 25-7.36 (m, 5H).
preparati on of the Exanpl es descri bed above may

LIRS B g 27 PriMvddilsed. Preparation 1

(3S,59)-3-(2-Ethyl butyl) - 3-net hyl - 5- phenyl nor phol i n- 2-

one Boron trifluoride etherate (5.85n, 46mol) was
ratiemloy to a sol ution of

(

5S) - 3- net hyl - 5- henI-56dhd -2/-/-1
Ao B it bub- S st 5- Db SRS TANG
tetrahydrofuran at 3

50 minutes and then(® sy
prepared from 3- (bfono th )pé?ﬂsane (]@HQg, 66mol )
and nmagnesi um t ur ni nY et her (250m)
was added over 40 m nutes. G he |reacti qn Glilxt ure was
stirred for a further 75 m (ﬁt Z8OC then al | owed
to warmto -200C and quench wi th saturated aqueous

ag"gpé[;’é'ﬂs‘fcm ogf qﬁ kéoﬁlﬁﬁhesﬂﬁf 9(3H3frfgahmf1ﬂﬁmm)nm tetrahydrofuran

was a and e organi c ayer was Se&
f @rvml)a/vammmw tapesoluline &r gdede 3iSgisnetiglou rleeéP d'ethwethef

and concent ted nd
ﬁw onGach SR b s P IR Syt Wirea for 40
iiddtas 38l é'ﬁn't@ &%?aﬁ)ré‘”ﬁ@@lrﬂ;ﬁa@@tre@gerﬁemm and (58)-3-methyl-
pentane et to afford the title corm Pd as WO-A-
a5ihiengl- 5,@I—d|byté® alﬂ- g3-oxaeimvzopencl 3(1soomedMigol.o. $8°

(82/0%%83flwere use c@g}dlr%_qo thelnittihdd of ﬁwpar$t|§§1 to generate the
title compound. The total amount of compound synthesised was 0.394g.
'HNMR (CDCls, 400MHz) &: 0.91 (s, 9H), 1.13-1.31 (m, 3H), 1.42 (s, 3H), 1.67-
1.77 (bs, 1H), 2.02-2.10 (m, 1H), 4.31-4.43 (m, 3H), 7.34-7.46 (m, 5H).
LRMS (ESI): m/z 276 [M+H'].

Preparation 3
(38,5S)—3-(Cvclopentvlmethvl)-3-methvl-5-phenvlmorpholin-z-one

The compound was prepared according to the procedure outlined in Preparation
1 using (5S)-3-methyl-5—phenyl-5,6-dihydro-2H—1,4-oxazin-2-one (1g, 5.28mmol,
see WO-A-02/051983) and (iodomethyl)cyclopentane. The total amount of

compound synthesised was 0.426g.



(dd, 1H), 1.91 (dd, 1H), 4.17-4.26 (m 1H), 4.28-4.35
(m 2H) 17.25-7.36 (m 5H). LRVB (ESI): mlz 276 [ MrH+]

WO 208capgnat i on 2 PCT/IB2006/001086
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(3S. 5S) - 3- (3. 3- Di net hyl but vn- 2%t hyl - 5- phenyl mor phol i
n-2 -one A suspension of Ri eke Magnesium (343ng, 14.1
sol ution of 1-iodo-3, 3-di | but thyl et her
()1 238 & o 6@??014 A Pl e
| r #or 40 m nutes at room

t@ﬁ%‘?ﬁ%&u%’%@ @f ard reagent solution and

4- oxazin-2-one (1lg, 5.28mmol, see WO-A- 02/051983)
v@"re@alﬁgtéﬁnéccordl ng to the met hod of Preparation 1 to

, 400MHz)
d: 091(s 9H), 1. 31(m 3H),142(s 3H),
1.67- 1.77 (bs, 1
)R mz 276 [ MtHt]
Preparation 3 (SS. SVS-f(Cycl v MS net hvl -
according to the procedure ot Maned i reparatl on 1
usi ng (5S)- 3-net hyl -5-phenyl -5, 6-di hydro 2/-/1-1
Siz’at&%%rrﬁszﬁéafro QrsélaG@ é%ﬁrmr(H) @aGIlem@mmng) lad@- f-bromo-3-
e

(gpgcgé%e pét %wn ?gﬁ%%éépghﬁme dt él zﬂﬂéﬁb Wc&ngpund synthesised
o itle corrpound was prepared from ‘

'"HNMR (CDCls, 400MHz) 8 0.91 (s, 9A), 1.13- 1 .31 (m, 3H), 1.42 (s, 3H), 1.67-
1.77 (bs, 1H), 2.02-2.10 (m, 1H), 4.31-4.43 (m, 3H), 7.34-7.46 (m, 5H).

TANNR (CDELS 4b0dHej 8 anrz(mz?(m )2had meﬁﬁ {ro, &H), 1.78-1.94 (m,
(5S)-3-net hyl - 5- phenyl 5, 6-di hydro-2H1

(3 B8 libbh§) SR ARANS- ﬂ@ |EstholRrPue Of

02-2 10 n] 1ro 14.31-4.43 (m

3H), 7.34-7.46 (m
- phenvl nor phol i n*-one The coo und S prepared
, 4- 2- 5.28 / oL
o URB Bos B0 G PR o T S8 o2
Zemylp@nlahe( n(peQHjBull4 &@:4Gmm( 349757 Za1- 265}5 qqﬁordrng to the
(58? 3- et hyl - 5- phenyl - 5, 6- di hIYIdr -
LRMS (ESI): m/z 276 [M+H"].

Preparation 5
(38,53)—3-(Cvclobutvlmethvl)—S-methvl-S-phenvlmorpholin-2-one

The title compound was prepared from (55)-3-methyl-5-phenyl-5,6-dihydro-2H-
1,4-oxazin-2-one (1g, 5.28mmol, see WO-A-02/051983) and
(bromomethyl)cyclobutane according to the procedure outlined in Preparation 1.
The total amount of compound synthesised was 0.445g.

'HNMR (CDCls, 400MHz) &: 1.43 (s, 3H), 1.73-1.82 (m, 2H), 1.86-1.92 (m, 2H),
2.02-2.12 (m, 2H), 2.14-2.19 (m, 1H), 2.43-2.52 (m, 1H), 4.22-4.27 (m, 1H), 4.33-
4.37 (m, 2H), 7.31-7.43 (m, 5H).

LRMS (ESI): m/z 260 [M+H"].



1, 4- oxazi n- 2-one (0.454g, 2.39mmol, see
WO A- 02/ 051983) and 1-brono-3- ethyl pentane (see Bull.

w®ows/1@dmm Fr., 1975, 201- 205)$€ccordi ng to tPET/IB2006/001086
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procedure outlined in Preparatton 1. The total anount
of conpound synt hesi sed was 0.07g. 1HNWR ( CDCl 3,
4|c—)I)OM_|i)6d 0.91 (s, 9H), 1.13-1 .31 (m 3H), 1.42 (s,
: 7- 1.77 (bs, 1H), 2.02-2.1 0 (m 1H),
JPreparalon®@y 3H) | 7.34-7.46 (m 5H). LRMVB (ESI): iz

2('%)[%_ Eytgmlhe%ﬁp@bﬁél on 5 G5, SVS-fCvcl obutyl nmet hv
=S - - nmor phol i n® -one The title conpound
was prepared from O .
(5S) - 3- met hyl - 5- phenyl -5@%;%%

1, 4- oxazi n-2-one (19, #H, A- 02/ 051983)

and (bromomet hyl ) cycl oblt aneg?_{:cordl ng to the :
procedure outlined in PreparatiBon 1. The total anpunt

Zf@m%%%lawld p%i&c?&r%éﬁ& \%?37 34q4%o%,HWRM%CDqFS@-ﬁaminopyridine
éég‘ %%F’%m |¥ ﬂ?@ @lﬁ@é&?ﬂnzez@ Am?- ﬁ1 %WBre Hdded to a solution

2&0 MEldBim’ 4Rid ni6.644),. 45Hmoﬁsm) d:nhmreetr{amer+d50ml) (4R)-4-

C%ﬁﬁ{\%r{ﬁﬁc ?a@(dg z&b 4&%%@2&? taR4a8 M P FLQARY hnixture was
Nsfifre (ﬂb(f@ t fgé%ﬁ@l%‘ﬁﬂn%tﬁ}% \K/aslfllterbagan&th%fﬁﬁhh)w@dlﬂashed with

tFle yl'am nmol ) were added to a
sdichtoromeﬂﬁari‘el (@rurtiodnalpi dhe dilsaig, and. waahippy ware combined and

e el i <SRl b T BB Py pomy an

gﬁéregsd?ﬂl??rv%rghéddé@%nﬂetﬁ@t ieRBtioh Xiag eearsl hdeeraflix overnight.
th was washed wi th di chl or onet hane

16600t Yhe Shistiph|hadaceolad do e legParatuEe doids ﬁé&a%e with pentane
g,Yfé’é’rg@efﬁ% %gé:ja}er{ﬂc ?gtg#ﬁﬁﬁ%%’éﬁ&? Wi§sER) 8hy Bvaporidd @ give a residue

that was purified by column chromatography on silica gel using an elution
gradient of pentane to pentane:diethyl ether 19:1 to give the title compound
(2.89) as a pale yellow oil.

'HNMR (CDCls, 400MHz) §: 0.82-0.88 (6H, m), 1.07-1.19 (1H, m), 1.25-1.41 (3H,
m), 1.54-1.64 (1H, m), 2.12 (3H, s), 2.34-2.47 (2H, m).

Preparation 7
N-[(1E . 4R)-1 4-dimethylhexylidene]-(S)-2-methylpropane-2-sulfinamide
CGH; o

/\/\/k\ é"’ CH
H,C N~ \K 3
H 1 CH,
CH,
A solution of (5R)-5-methylheptan-2-one (3g, 23.4mmol) in tetrahydrofuran
(10ml) was added to a solution of (S)-2-methylpropane-2-sulfinamide and
titanium tetraethoxide (9.8ml, 46.8mmol) in tetrahydrofuran. The solution was

stirred at 50°C for 20 hours. The reaction mixture was allowed to cool to room

temperature, diluted with ethyl acetate (50ml) and then poured into brine (100ml).

i

Olllll

3



water (50m ) were added and the reaction was heated
under reflux overnight. After the solution had cool ed

W@ 00600410t enperature it was extracted wi th peneErEB2006/001086
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(100m ). The organic extract s dried (MgJSO4) and
evaporated to give a residue that was purified by
CRHeu layecdh maratstigreapvigomustyi fdrc ngisbtagsang then él“@chb nrhe organic

T (YT e -
Bﬂ%l%&e(t@@%ﬁ’der”fmb ﬂres@u@aﬂd%e( fddicu@ ,wds ®trified 18 column
S 125 Hom, 1.54-1 .64 (

Zzhldm@m@rapby an 3iica. ge’l 2Ry &w elptl@rpagradlecm qf Rp)q ethyl acetate:
ra%raﬁemﬁn Fdtyathdernstetegientans HYF gRyg ARG e SamRovg as a pale

g;%" @n of (5R)-5-net hyl hept an-2-one (3g,
|n t et rahydr of ur an 5110rr1) was added to a :
sblNMRo(ClCIa( SDOMH‘aét&yﬂ)ﬁerba e6pl, 9n).f1.48r .48 (AAH, m), 1.29-1.43

BH By e LR PR S A0 se B S e g2z GH. m

q_q:;,{/]gurrﬁ/z gg[szg;_em;an m xture was allowed to cool to
roomtenperature, diluted with ethyl acetate (50m)

and then poured into brirne (100n).d The |ayers were
|rred Vi %orously for 2 mnutes and then filtered.
| ayer was separ at ed fromthe aqueous | ayer

(3D-suilfligdmide

reduced pre € reS|oue mas pur| y

col uim chromat ography on silica gel gysing an elution
gradient of 1:9 ethyl acetate: pentahe then 3:17 ethyl
acet ate: pentane. This gave tl‘lg)tth\JI’éS bund as a

pal e yellow oil (3.6Q). d
0.82-0.91 (6H, m, H301O- 2(( ﬂbﬂ-l W@Mét)wl 43

(3HL m), 1.54-1 .65 ( 1H,Cm 2.15 (0.6H, s), 2.30
(2.4H, s), 2.32-2.72 (2H“n§. LRVB : mz ESI 232

[IsopropJanoI Fd.ggﬁ\rl,%.b%ngl) was added to a mixture of a 1 molar solution of
diethylaluminium cyanidé in toluene (12.8mi) and tetrahydrofuran (5ml). The
mixture was stirred at room temperature for 10 min and then cooled to —78°C. A
solution of the compound of Preparation 7 (1.9g, 8.2mmol) in tetrahydrofuran
(20ml) was added dropwise over 2 minutes. The reaction was then stirred at —
78°C for 5 minutes and at room temperature for 90 minutes. The reaction mixture
was then cooled to —20°C and poured onto a vigorously stirred mixture of ethyl
acetate (100ml) and water (100ml). The mixture was filtered through Arbocel®
and the ethyl acetate layer was separated and dried (MgSQO,). The solvent was
evaporated under reduced pressure and the residue was purified by column
chromatography on silica gel using an elution gradient of 1:4 ethyl acetate:
pentane then 3:7 ethyl acetate:pentane. This gave the fitle compound as a white
solid (1.109).

'"HNMR (CDCls, 400MHz) &: 0.86-0.93 (6H, m), 1.13-1.26 (10H, m), 1.29-1.44
(3H, m), 1.48-1.57 (2H, m), 1.64 (3H, s), 1.81-1.98 (2H, m), 3.41 (1H, s).
LRMS (APCI): m/z 259 [M+H"].



N-Fd S. 4RV-1-cvano-1
, 4- di met hyl hexyl | - 2- met hyl pr opane- (S) - 2- sul fi nam de

wo s@pnopanol (0.63m, 8.2mmwl) was added to a PCRIB20&/001086
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of a 1 nolar solution of dietA al unini um cyanide in
toluene (12.3nl) and tetrahydrofuran (5nl). The
Prépafioe9 stirred at roomterrperature for 10 mn and
t hen cool edhto Zg 0C. {A oI of thre cq ound of

3
.....

(20m ) was added drop se over 2 m nutes. The reaction
was then stirred at OCforéi} m nutes and at room
tenperature for 90 | lles lF'ceacti on m xture was

then cooled to -2Q0 d"p orously
stirred m xture of ethyI aE?tate (1i)0n1) and wat er
(100m ). The m xture was f Qa Cﬁ"ﬁ@ugh Arbocel (r)
?nd the ethyl acetate |ayer s separated and dried

n I L 3
TRES corlplfrTE WA brolfed 1RAT (GRS MBIEY SisiieriRd.c-dinydro-2H
Cthmxatzng-@pby (bgn $i.28rmmajelseesiMQ- AfOZ#DSﬁQ&Bj @ndd(%‘ﬁﬂ -iodo-2-
of 1:4- e ate Sent ane then

Jnekhylou tagﬁ@r ﬁg.“tg g oeeHre; ?‘Ftﬁ”%%ﬁ%g%fﬁﬁa?é'og 1. The total

400VHz) d:
%%g%ﬁg do?'%‘fﬁ;” Mh%%%%% Y 2 0601 a4
(13I‘HJMF7()(CDCI§84(JDMEIZ) 626185098816 BH)318, 94,961 (r813H),11.17-1.40 (m,

ISH C’éﬂ)aﬂ&ﬁq oo oH)>h 73178 (e 10, 1883 G0, 1), 4.20-4.42
((ﬁﬁ.aﬁ_ﬁvg Iy 9! (13 gH)2SV2- met hvl but vi | - 5- phenvl mor

one he tltfe conmpound was prepared from
(LFS3(ES): hyiz- BAgHEnyl - 5, 6- di hydr o- 2H
1, 4- oxazi n-2-one ( 1g, 5.28mvol, see WD A-02/051983)
and (2S)-1-io0do-2- nethyl butane according to the
Hfién lﬁﬂlned in Preparation 1. The total anount
npoun syntgesn sed vvas 0. 586g ;‘[LHNI\AR (CDCI 3d

1171 40(m 3H), 146(s 3H), 1.60 (bs. 1M),
1.73-1 .78 (m 1H), 4881 .93 (m 1H), 4.22-4.42 (m

3H), 7.28-7.42 (m B H CH,
'll”/ N S C:H3
HO 0] OH CH,

To a solution of (55)-3-methyl-5-phenyl-5,6-dihydro-2H-[1,4]oxazin-2-one (5 g,
26.4 mmol, see WO-A-02/051983) in anhydrous 2-methyltetrahydrofuran (50 ml)
was added boron trifluoride tetrahydrofuran complex (5.8 ml, 52.8 mmol) with
stirring under nitrogen at —78°C. The resultant solution was then stirred at —78 °C
for 1 hour. (2-Ethylbutyl)magnesium bromide as a solution in tetrahydrofuran
(170 ml, 0.16 M, 27.7 mmol) was then added maintaining the temperature below
—60 °C during the addition. The resultant solution was stirred at —78 °C for a
further 2 hours. Acetic acid (0.6 ml 10.6 mmol) was then added and the solution
warmed to 22 °C. Saturated aqueous ammonium chloride (50 ml) was then
added followed by water (100 ml). The phases were separated and the organic
phase retained. The resultant solution was then distilled to dryness under

vacuum. Toluene (75 ml) was then added and the organic solution was washed



LRVMS (ESI): mz [MH+] . Preparation 10
4- Et hyl - 2- (2- hvdr oxy- 1- phenyl - et hyl am noV2- net hyl - hexa

wmoioeai4rei d To a sol uti on of PCT/IB2006/001086

10

(5S) - 3- met hyl - 5- phenyl - 5, 6- di BRAro- 2H[ 1

, 4] oxazin-2-one (5 g, 26.4 muvol, see WO A-02/ 051 983)
l\KﬁlﬂﬁW&Y@H (@82 thet ha/thtaitad anuadoué sodiung 5blonitlp sedigiond@ednl) and
boron trifluoride tetE drofu an co

sheghagep poapiaied end g oY SHitG PhaSs Fagtisth Atisges hydrochioric acid
65'&192 SEW v?’até @Bp‘%eﬁrfsﬁﬂ el k%@l@arﬂtblpﬂﬁsl@ﬁﬂ&mfe Wwarmed to 30

) magnesi um brom de as a solution in
t°6§1 aﬂb)sdrreﬁ lioraﬁ h()ﬂuTSO Tmrle prases Mreza‘ep*aratﬁdla)nd/mg aduepus phase

? q%gaeiggg? H&ﬁ:’uﬂ u,n@ @P& Z%‘*%?v/\gﬁé \Hggh Zﬁ d1$ rgﬁ}%as then
g@q%ﬁ {Oo@V€ﬁ edﬁ gzp ?JléP@r W@sﬁltaﬁt‘ éiun(r?m@sréturﬁb@ & 22 °C for

he solution warned to 22 0OC.
SB0 miadited amuhelwhdrwamﬂwemlsmatadu tuefn(ratlom 3%@&6&%@ was

Segsived BuaRaet S B riohatdd 1o SFUBNE e ecum to give the
RSN QOSSN omiess vt 149
STC;UH-NIMR@S Dy@Bh 800iMHiz)wat 8:83( (351, 1), 0.9 E¥H sthfl itat3d s), 1.31-

a0 i LT T oo b e 7 20Tk s (e iz 290

A@g‘eous hydrochloric acid ( 100 mM, 1.5 M was then
ed and the resultant biphasic mxture warned to 30
C and stirred for 2 hours. The phases were separated
and the aqueous phase retai ned. Aqueous sodi um
hydroxi de (47%W/w, 6 ml then 2M 16 m) was then added
to give a pH of 5 by pH paper. The resultant slurry
was stirred at 22 0C for 30 minutes and the solid was
then isolated by filtration. The filter cake was
washed with water (25 m) and dried at 60 OC overni ght
under vacuumto give the title conpound (4.1 g crude
wei ght, 95% purity, 14.0 mmol, 53%yield): np 149 C
1H NWMR (CD3OD, 300 MHz), d: 0.83 (3H, t), 0.90 (3H, t)
1.06 (3H, s), 1.31 - 1.54 (5H, m 1.73 (2H, d), 4.40 (
1H t), 7.46-7.50 (5 H m; LRVMS (ES): niz 293



[M+.bU dains 1. A nethod of treating pain in a
manmmal , i ncludi ng a human bei ng, i ncl uding

wW@adiwsni«sderi ng to said mamal aeﬂ:heffective anoR/IR20064001086
r
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conpound of fornmula o r a pharfraceutically acceptable

salt or solvate thereof, wherein RL is O C 6 al kyl,
ClamEr C 6 al kyl being optionally substituted by one o

r nore halo, -R5, -OR5 0r -SR 5 groups; R2is

met hyl, optionally substituted by one or nore fluoro

f oup m dih @a’m/rha@lbem ,

g1 ?"F% ?8@8&%%%@2%@@ algmmlf) @R4 is H J
(mlodmgaadmin)smem)g {o saigInGiromal ap effe@tlmatamwnt@f arfafapound of
jm dHJ|rag5| due |inked through its carboxyl group to form
AMTAH; R5 is CrC 6 aIkyI, CrC 6 hal oal kyl, C3-C8

cycloal kyl o r aryl; Ea i s phenyl or naphthyl, each
optional | y substituted by @ne or nore substituents
selected fromhalo, -NR 6R6, RYC 6 al kyl, C3-C8

cycl oal kyl, C C6 al kox cya1no d R6 is H CC6®6
al kyl or C3-C8 cycl oal ky1. K\ conmpound of formula

(I'l):or a pharmaceutically aNHept abl e salt or solvate
thereof, wherein R7 is: (a) H)ganched C6- C10 al kyl,
other than 4-nethylpent-1 -yR and 1-nethyl pent- 1-yi;

éc?gcﬁjgéé%@é%%ngggiédt@ﬁt ed gfrﬁoﬂvat QhereoF V\f/rlleorg{no

hept af | uor opropyl , 2, 2- d|tr|fluoronethyleth 1 -yl,

pent af | uoroet hyl, 2-fluoroeth-1-yl, 2-fluoropent-1 -yl

Rt i O G abkyB- san@thbealkylbﬂlng optionally substituted by one or more

halo, -R°®, -OR® or -SR® groups;
R?is methyl, optionally substituted by one or more fluoro groups;
R® is H, (C1-Cs alkyl), aryl, indanyl or (C41-Cs alkyl)oxycarbonyloxy(C+-Ce alkyl);

R* is H, (C+-Cs aIkyI)C(O)-, arylC(O)-, or a natural a-amino acid residue linked

through its carboxyl group to form an amide;

R® is C4-Cg alkyl, C4-Cs haloalkyl, C5-Cs cycloalkyl or aryl;

aryl is phenyl or naphthyl, each optionally substituted by one or more substituents
selected from halo, -NR®R®, C;-Cs alkyl, Cs-Cs cycloalkyl, C4-Ce alkoxy and
cyano; and

R® is H, C4-Cs alky! or C3-Csg cycloalkyl.

2. A compound of formula (11):



(c) & C 6 alkyl substituted by one C3-C8 cycl oal kyl
group, other than cycl ohexyl nethyl; (d) ethyl

waQaivsiii470t ed by one aryl group, .pther than wheP€I/mB2p06/001086
&7
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i s phenyl or phenyl substituted by an -NH2, iodo or
nmet hoxy group (regardless of other substitution); (e)
C3-C al kyl substituted by Qhilylg other than where aryl

i s phenyl, 3,4- dihydroxyphenyl or (Il

3, 4-di met hoxyphenyl ; (fp“Co~{h, ad kyl sbbstituted by
aryl; (g) O C 2 alkyl substitut'ed by C5-C6 al koxy; (h)
C3-C6 al kyl substituted by G¥Hgs al koxy; (i) Cl-C6

al kyl substituted by C3-C8 cycl oal kyl oxy; 0) Cl-C6
abiky pharrhadé ticallyl abge ptaplemalt oraatiate tiheneof, 2vherein

met hoxyphenyl ) oxynet hyl , (4- met hoxyphenyl ) oxynet hyl ,
(4- chl orophenyl) oxynet hyl ,

(R7 R di et hyl phenyl ) oxynet hyl, (2- met hoxy- 5-

chl or ophenyl ) oxynet hyl

(@) et hopyarGheduGs-Ghh alyl,)adkemiany4-meibylpgnt-1-yl and 1-methylpent-
nethoxy-ﬁé@hlorophenyl)oxynethyl; (k) nethyl

substi tut'éd by hexylthio or or C4-C6 al kyl substituted

by C1- C6 caldsy lalkyi @ubtlitutdel biBorme kot mekd sloutditgeduy, other than 1-
C%b-)CS cygzo@é I?wytl hiuo, Iot her 9t6cl>1an cyrgl ohex Itltwg?orr%étlh

hi, yl;
or (n) Clfigercathyirylsubstheniaieprepranyl t hi & 2-eitriyorofgthyleth-1-yl,

h It hi thyl - '
phe MGt SIBOBIER) SRR 1 ot 2o
(ool et (4

t hoxyphen i one an :
?&)net%g@lpéerﬁ)k&)lt ﬁm*@f‘é%t/‘h‘ﬁp; breone GelayFyclegkylogayn, other than

substi.t ut i or nore fluoro groups; aryl is

phenyl orc§’glgyﬁ%ﬂ§ﬂ%?ﬁ%ach optionally substituted by one

o(d)nor e spdtdubgtited by one aryl group, other than where aryl is phenyl or
phenyl substituted by an -NH,, iodo or methoxy group (regardless of

other substitution);

(e) Cs-C4 alkyl substituted by aryl, other than where aryl is phenyl, 3,4-
dihydroxyphenyl or 3,4-dimethoxyphenyl;

(f) Cs-Cs alkyl substituted by aryl;

(@) C;-C: alkyl substituted by Cs-Ce alkoxy;

(h) C3-Cs alkyl substituted by C4-Cg alkoxy;

(i) C+-Cs alkyl substituted by Cs-Cg cycloalkyloxy;

1)) Cy-Cs alkyl substiuted by aryloxy, other than (2-
methoxyphenyl)oxymethyl, (4-methoxyphenyl)oxymethyl, (4-

chlorophenyl)oxymethyl, (2,6-dimethylphenyl)oxymethyl, (2-methoxy-5-
chlorophenyl)oxymethyl, (2-methoxy-5-fluorophenyl)oxymethyl and (2-
methoxy-4-chlorophenyl)oxymethyl;

(K) methyl substituted by hexylthio or or C4-Cs alkyl substituted by C4-Ce
alkylthio;
(N C+-Cs alkyl substituted by Cs-Cs cycloalkylthio, other than

cyclohexylthiomethyl; or



selected fromhal o, -NROR9, C C6 al kyl, C3-C8
cycloal kyl, C C6 al koxy and cyano; and RO is H CC®6

wa@bdogli14907 C3- C8 cycl oal kyl . 3. éb%corrpound of fPCIIB2806/001086
€
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(I'l) according to claim2, wh in RB is nethyl. 4. A
conmpound of forrmula (I1) according to claim2 or

)i N8, GhaleiatkyRBubstiildgd ryaaotibw, gather tharyphemptithiomethyl, (4-
than 4-ne | pent-1 .-yl .and 1-nethylpent-1 -yl - C2
kol susbBlettian Byotiaiils. oo oy uEmRbheatiom ey 2
than cyc ﬂi}ﬁémh syl . Cl- C al kylchfatbpheéryiiRidey, 4-
aryloxy,koth r Fﬁany(z- nethoxkphenyl oxfﬁ%thy?%l (
( 4- met hoxyathexypheoyhiemethyl aad (4-methoxyphenyl)thioethyl;
chl orophenyl ) oxynet hyl, (2, 6-di et hyl phenyl ) oxymnet hyl ,

(2- met hoxy-5- chl orophenyl ) oxynet hyl ,

(2 %%Bﬂﬁ/}’,-o'bﬁbhaw abRmytel Wi GBI moné flldro groups;
nmet hoxy- 4-chl or ophenyl ) oxynet hyl ; 2-net hyl butyl; or
chl orophenyl met hyl; or (b) 2-ethyl-but-1 -yl,

%rﬁglgﬁeb&mrb rliépl’fjpyl}/lﬁaﬁépﬁg)(%%&e#fosgﬂuté@ by one or more substituents

4sdiBdtBy | pemt hata/ | -NRIF, aDeat yaIRREL Iod-Cs cycloalkyl, C4-Cs alkoxy and
cycl obutyl net hyl, 2-cycl opropyl et h-1-yl,

XyepredRfoxy)eth-1 -yl or (3- chlorophenyl)nethyl. 5.

A conmpound of formula (11) according to any one of

claims 2 to 4, wherein the conpound is selected from

(RS- @i aiidA et DylCeyoidaiylhexanoi ¢ aci d;
(2S) - 2- am no- 4- et hyl - 2- net hyl hexanoi ¢ aci d benzene;
2,5 5-trinmethyl-L-norl euci ne; OO

(52 SRR FUFROE M| RSB RARRBRoH 1 ety
(2S) - 2- am no- 3-cycl obut yl - 2- et hyl pr opanoi ¢ aci d; and
4. A compound of formula (1) according to claim 2 or claim3, wherein R’ is
(a) branched Cs-C7 alkyl, other than 4-methylpent-1-yl and 1-methylpent-1-
yl; C4-C2 alkyl substituted by one C3-Cg cycloalkyl group, other than
cyclohexyimethyl; C4-C, alkyl substituted by aryloxy, other than (2-
methoxyphenyl)oxymethyl, (4-methoxyphenyl)oxymethyl, (4~
chlorophenyl)oxymethyl, (2,6-dimethylphenyl)oxymethyl, (2-rhethoxy-5-
chlorophenyl)oxymethyl, (2-méthoxy-5-f|uorophenyl)oxymethyl and (2-
methoxy-4-chlorophenyl)oxymethyl; 2-methylbutyl; or
chlorophenylmethyl; or
(b)  2-ethyl-but-1-yl, 3,3-dimethylbut-1-yl, 3-ethylpent-1-yl, 3-methylpent-1-
v, 2-methylbut-1-yl, 4-methylpent-1-yl, cyclopentylmethyl,
cyclobutylmethyl, 2-cyclopropyleth-1-yl, 2-(phenyloxy)eth-1-yl or (3-
chlorophenyl)methyl.

5. A compound of formula (ll) according to any one of claims 2 to 4, wherein
the compound is selected from:

(25)-2-amino-4-ethyl-2-methylhexanoic acid;
(25)-2-amino-4-ethyl-2-methylhexanoic acid benzene;

2,5,5-trimethyl-L-norleucine;



(2S, 5R) - 2- anni no- 2, 5- di net hyl hept anoi c acid; or a
phar maceutically acceptable salt or solvate thereof.

W® 2006/1pt1aT naceut i cal conposi ti og?i ncl udi ng a cPOPTRRAEK/001086
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of formula (I1), or a pharmaceudtically acceptable salt
or solvate thereof, as defined in any one of clains 2
t@SH-2- amﬂwc&Srﬂyatormonrﬁ wethyprapaepicasids exci pi ent. 7.

d
QLB ST Hn bl B8 LGt el | any
comgg -afflifd- %V%Idbg'tﬁ o-frethyksi®pafoid dorfliaent . 8. A

i nation includi'ng a conpound of fornmul a (Ir) as
des, &‘mla)inammyQ 6f£bm@ﬁh)dm%ﬁtﬁ’ﬁ0|2 ac#l;5, or a

5 Soie BRstHars DralwAEERBEPERI St e MemBhona o

6. A pharmaceutical composition including a compound of formula (li), or a
pharmaceutically acceptable salt or solvate thereof, as defined in any one of

claims 2 to 5, and a pharmaceutically acceptable excipient.

7. A compound of formula (ll), or a pharmaceutically acceptable salt or

| _solvate thereof, as defined in any one of claims 2 to 5, for use as a medicament.

15

8. A combination including a compound of formula (Il) as defined in any one
of claims 2 to 5, or a pharmaceutically acceptable salt or solvate thereof, and

another pharmacologically active compound.



