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PROLI NAM DE DERI VATI VES AS SODI UM CHAMAEL MODULATORS
The present invention relates to an
W@ 2@mosx3ar boxyam de derivative, salts and pr oRETEB2006/009731
thereof, and to the use of this derivative, salts and
prodrugs thereof in treating di seases and conditions
nmedi at ed by nodul ati on of ude-dependent vol t agegat ed
sodi um channel s. In addition, the invention relates to
CONPE8si INAYABE OSRTGNTAVEY AShEPIgYr (HANTELY MODWEHTORS and
prodrugs thereof, and processes for their preparation.
Vol t age- gat ed sodi um channel s are responsible for the
Thenpteisaht pivasﬁprofrelaﬂes actn om-apmtcmattjoayamwt:i dérivative, waltse and

Ctl‘l e arls ion. usu initiated at the ..
or@lud® BerEfE 3hae 1P Rfe Inn° 3 bRnge e, oAt EbRErs ket in
trebtind Hisedsasnantatanditidhs lnhmilated iy mad i atioh eof axsé4dependent voltage-

i al tr| rsthel |CI m and t
oafidf SRR srbRci? 0 Balin. e Veaiin B Kb qB5p s gonaining
thit kativativecdalts ahtl pagedragd therend,indmpredesseeics tiairprapadtias

| ocal anaesthetics. O her sodi um channel bl ockers,
such as | anotrigi ne and carbanmazepi ne are used to
Vditagexhatedi éaﬂmm chbnnélt'learé aes;mnsbmsfb,r tpeuititiall phashi dfi the cattion

f ..vol
poffub ubftAs Ul St et SBPOR BB ETR, MEHEETR o goma o
the: aemonfaanned;agatmjealbh@thecserve egomtmihehémha|sf Ad dick tenminals,
o AR HO R TR e i Bal T ihecgRabRREN Lo PReer
Drugsesdelpasn tidouainee that biosknvolfagaedatehsodiire cdamﬁs areaused as local
aneRa el Snnel OB 14T Ba r SHRATS: afvdl Fhocniigey and
camepﬁﬁblaelmdttovﬁéaobpﬂiEMye pr thel déter aasesfpeaiidl omrybmon of
e chann

voftesSiag SeBlyfn PR et TilcB, ERalgbinl 830 pEfigep seizure
prmpagd&qsre ol éhret canedofmjmat haaesthetick oelgonal bletlaoidsddien ichanneds on
sep%o%illéﬁ?oﬂ p?%Y h' e]c é%egiﬂgﬂf of éﬁqﬁfuféﬁm, eA l{%y &30 3Fthese

éven
drugspést kttewesé-idepmgiedmme@apsm oﬁlsactncbn pr'fih&)ldgm aea tionght to

stRE R hSaNpR buEiShor B Hannb 2Lk BRbR Ay G e

|als riggere
chanre opers. 8hjs ihmtlvetealnmte providesea tefractory peridd beforeldbe channel

ret?hggto;iitﬁg@giirﬁ; g‘?’%ﬁ%@ﬁ gsq?tgyretag§st8 tgar Vgac‘ctivgtjeh.hoﬂgha trQ?ult, use-
dependent sodium channel blockers retard the firing of neurons at high frequency, for
example in response to painful stimuli, and will help to prevent repetitive firing during
periods of prolonged neuronal depolarisation that might occur, for example, during a
seizure. Action potentials triggered at low frequencies, for example in the heart, will
not be significantly affected by these drugs, although the safety margin differs in
each case, since at high enough concentrations each of these drugs is capable of

blocking the resting or open states of the channels.

The voltage-gated sodium channel family is made up of 10 subtypes, four of which
are brain specific, NaV1.1, 1.2, 1.3 and 1.6. Of the other subtypes, NaV1.4 is found
only in skeletal muscle, NaV1.5 is specific to cardiac muscle, and NaVv1.7, 1.8, and
1.9 are found predominantly in sensory neurons. The hypothesised binding site for
use-dependent sodium channel blockers is highly conserved between all the
subtypes. As a result, drugs such as lidocaine, lamotrigine and carbamazepine do
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each case, since at high enough concentrations each of

t hese drugs is capable of blocking the resting or open
wor@arms226d the channel s. The vol t age- gat ed sodPCIEP2006/009731

channel famly is nmade up of 10 subtypes, four of

which are brain specific, Navl .1, 1.2, 1.3 and 1.6.

O the other subtypes, NaVvil24 is found only in

skeletal muscle, NaVvVl .5 is specific to cardiac
notrdistinguisha hetwdahithe Aubtyp8s. HodevierOseleetivitp oad be achieved as a

o) t

b e e e A e

is highly conserved between all the subtypes. As a

{
Ol olodk A0Sk OB iy AR Bl ey are o
usédt)wetmrtre&meetpf @lp@arahsprb@ aihérelpergdace symptoms Ofananla or
f .
deﬁn%rgggﬁ éreggrht\oc{or E&BERE&JS h;grtgv%‘ﬁ getrnrﬂ?gﬁgef‘gﬁﬁgd episodes.
Cligioali andh whahm@i @videnee al§e stigpests dirat usafdeeen@aré safign channel
bIo%ﬁ%g Hggt R&Pt{oe?é@ﬁt th%f 2&18 Irr%r og's%ﬂrzgsﬁrenﬁ' t hI‘-ecgr te§?amp|e
man epreSS|on
larmta@une |hse bsem @hcpmrema rﬂdur:h @y@mn@eﬁd@ygmosmmdueqﬂ Qbae@mme
n Gl R AL G088, Bhg Mt DAnERr SR R SURAE LidkbPhhat tne
drugecarc eugmentstynapnrrbmsyamotls efficaapht serna . atypical entipgychotic drugs,
S . .
sugf IR RBLHAP o Aana i LR Mol ok Ol T SRR O B5e psyciatric
dusomemnwrrssulamdparufmnea medustion ofi@keassive gletamatn release. The
t
red?#ﬁc?rﬁzrt Fu@'ﬁat%r}@leg &9s ?ﬁcfbggﬁﬁrﬁg achgrt?slegq gfr\(%sép bedd Hﬁpendent
sod:bmz«anannel mhlbdloannmvrmamlareas wb@h@sufwtﬂaltqmﬁex However,
t

g 2 b R NPT R PSR oy of
theEBeirmgsductl on in glutamate release is thought to be a

consequence of use-dependent sodi um channel inhibition

in key brain areas, such as the frontal cortex.
Intetmationest , publiskechatent anniinatinsl VQR5/G0A%9 @aniki Bhprmaceuticals

Lirfg t@ig'?fsjc sHRYh& S0 o‘f%HpoP Sfof Rrinlf ffWr%?&M F@{ id B8 HPganic

nternati onal ed patent” appl i cat
subytidE 000 esd oqzoaremlmtabnm $Rages MojetiEs.cfY) 'smrgl&rdseé%roaryl

an{i) BS ésﬁugc sUBk RPN gfoRh B & heloroarileR&bRCRI- 0P FRBnyl-

containing moiety:

(R1 )n—©\
X-Ar-X,-Y

(1)

Such compounds are inhibitors of sensory neurone specific sodium channels and are
said to be useful in the treatment of chronic and acute pain, tinnitus, bowel disorders,

bladder dysfunction and demyelinating diseases.
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substituent, X-| and X2 are direct bonds or spacer
noi eties, Ar is aryl or heteroaryl and Y is a

waewsoirer ed am noal kyl group or a heteroaryl - PCT/EP2006/009731
het erocycl yl - or phenyl containing noiety: (I) Such
conpounds are inhibitors of sensory neurone specific
sodi um channel s and are sai@d to be useful in the
treatment of chronic and acute pain, tinnitus, bowel

|ntéﬂn§%rda¢rp%bnme@dg%nﬁﬁﬁsnéaﬁéﬂ YPoe4ds Sy AhékR& Th.) discloses

- di . ] ulyl [i.C
oy Po B et il s EO st b e B BRha 3R sl M napne
blackersz ol e conpounds of formula (1), (11) and (111) as

sodi um channel bl ockers: (D (Il) (I1l) Such conpounds

i oRpbe useful in the treafment of conditions
Wi t h sodi umrghanng tivity including, for
3eL ai n, chxaQi cApa viNsceral pain,
i irrit . Rave! Jypdrone) d ssi on and
othars. ‘I nteM¥af i onal plbd's édoﬁgﬁt“ént appl i cation
W004/rR092140 (I\/dr ck & Co.) Hdjscloses biaryl substituted
pyrazoles of f&mula (1), (I1), (Ill) and (IV) as
sodi um ghannel bl ockers: (1) (u}) (1V) The conpounds
are said to be useful in the treatnent of conditions
i ncluding acut e pain, chronic pain, visceral pain,

i nfl ammat g a|3n and neuropat hic pain. International

I s%bst ituted thiazoles, oxazoles and
rTuha (1) as sodi um channel bl ockers:
ape savd to be useful in the

(I

Such compounds are said to be useful in the treatment of conditions associated with
sodium channel activity including, for example, acute pain, chronic pain, visceral
pain, epilepsy, irritable bowel syndrome, depression and others.

International published patent application WO04/092140 (Merck & Co.) discloses
biaryl substituted pyrazoles of formula (I), (Il), (llf) and (IV) as sodium channel
blockers:
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pain, chronic pain, visceral pain, inflanmatory pain
and neuropathic pain. International patent application
woap40e28826 (F. Hof fman La Roche AG di scl 0SeBCT/EP2006/009731
4- pyrrolidi nophenyl - benzyl ether derivatives of
formula (1):(1) The conpounds are said to be npnoam ne
oxi dase B inhibitors and are said to be useful in the
treatnment of conditions such as Al zheiner's di sease or
senil e degentia. The object of the present ghvention
is to identy a conmpound whi ch nodul at es

R
whi ch has a suitable devel opability profile, for
exanple in tﬁrns of exposure (Cmax) and/or
bioavailabiﬁlty on oral administration. Accordng to a
first aspect, the invention provides 5-(4-{[(2-
f 1 uor ophenyl ) net hyl ] oxy} phenyl ) -prol i nam de of fornula
(lge, (1) g phar maceutically acceptable salt, a
drug thereof. Fbreinafterwﬁthe conmpotd
\kbg, hayRaceuti cal |y accept abl e 3
R’ ts Prodgugs, defined in anySasy N

aventi on (exc £rmedi at ecogp
chem calr®pr ocesses) are eferred to as ~
of the invention". IR will be appreciated by ghe
person skilled in the art that the conpound o fornuIaRs
(1) may exi® as four possible diastereoisomers. In a
further enbodi nent, the conpound of the inverivjon is
selected fromthe list consisting of:
(5R) -5-(4-{[(2-fluorophenyl ) net hyl ] oxy} phenyl ) -L-proli
nam de (la),

Th;(q SWS) ' 5-u€1q?e;,;r[e( sza-ig ltéj 82 %ggi%?ynl getgeg%lnl)r(\)txc}é}égngiﬂgrl\g fn@fu%fn%l dcute

pain, chronic pain, visceral pain, inflammatory pain and neuropathic pain.

International published patent application WO04/094395 (Merck & Co.) discloses
birayl substituted thiazoles, oxazoles and imidazoles of formula (I) as sodium
channel blockers:

The compounds are said to be useful in the treatment of conditions including acute
pain, chronic pain, visceral pain, inflammatory pain and neuropathic pain.

International patent application W0O04/026826 (F. Hoffman La Roche AG) discloses
4-pyrrolidinophenyl-benzyl ether derivatives of formula (1):
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(5R) -5-(4-{[(2-fl uorophenyl) net hyl ] oxy} phenyl ) - D- pr ol

nam de (1c)
W@ 3®yo82890- { [ (2-fl uor ophenyl ) met hyl ] oxy} pheny| PET/EP2006/009731

nam de (1d)and pharmaceutically acceptable salts,

sol vates or prodrugs of (la), (Ib), (lc) or (Id). In a

further enbodi nent the conpbund of the invention is

(5R)-5-(4-{[(2-

fIuorophenyl)nethyl]oxy}phem&l) L-prolinam de (la), or
l e salt, solvate or prodrug
rs of the conpound of
‘cording to methods wel |
ure,[|for exanple by preparative
aLograpiPc purifications. A racemc

‘ fk?a chiral stationary phase or
rReSotved to yield individual enantionmers utilising
met hods known to those skilled in the art. In
addi ti on, ﬂgl ral internedi ate conpounds nay be
resol ved a used to prepare chiral conpounds of the
i nvention. The conpound of formula (1) may form
ThENRMPRCAYE BRALAIY 1@ beViAbRddnilAE bkidads Beinhiblibre el 4r8.sakh® be

us?f’ﬂ%'?ﬁé’ﬁ&éth&%’t #pé/?og{dﬁul\?ﬁ& @{u rg‘éé AizM ifHeP§ ms%%@oi?ésrfilg d@hentia.

he conpoun Which COntain a
centre are, for exanple, non-toxic acid addition salts
Theoohjed ofi the presenfaimventioni igstos identifysa repamesing ovhieh modulates
dic, sulfuric and phosphoric acid,
vo@ﬁ&%é@%%ﬁgﬁ%gg@?%s or with or gano sul foni c aci ds.
Exanpl es include the HC, HBr, sul fate or
In Bhé anBa& ﬁbenp'ﬂt\é éérﬁpo@"mlﬁ tB@taeus%rdeEQéHaé}ﬂ%Bd H‘P&%tﬁ%ﬁnmbltor
ernzoat e, succl nate, saccharate unara
rral eate, lactate, citrate, tartrate, gluconate,
In %ﬁtgfﬁéﬂ] &Ghb ﬂlfr@ﬁth ﬁ'{éeccdhl) @tvﬁll bf%@@ﬂ@/ﬁé‘ N9 §‘od|um channel use
enzenesul fonate, p- enesu onate and panvpate
depedesnt inhiitor.evi ews on sw tabl e pharnmaceutical salts
see Berge et al, J. Pharm ScL, 66, 1-19, 1977; P L
Goul d, International Journal of Phar maceuti cs,
Anptt@gbjec o - the 7inventionpisglel idenly al useEﬁewd@ﬁte&pa'um channel

mrﬁgg% m@@%dscé"%%{g%@Me bll@?ﬁrﬁﬂb fof E%ﬁgplé & terMBWf \é%é'sure

| 'ume page 4 appr ecli at ed
(Cenpxy ansier hicavallatility @ntanal a@l“‘t'nﬂétﬁ%ﬂoncert ain protected
derivatives of the

According to a first aspect, the invention provides  5-(4-{[(2-
fluorophenyl)methyljoxy}phenyl)-prolinamide of formula (1),

3 NH
)
0] H O

()

or a pharmaceutically acceptable salt, a solvate or prodrug thereof.

Hereinafter, the compound of formula (1), its pharmaceutically acceptable salts,
solvates and its prodrugs, defined in any aspect of the invention (except intermediate



conmpounds of fornula (1), which may be nmade prior to a

final deprotection stage, nmay not possess
WQba7e2s ogi cal activity as such, but may, | nPCEEPZNN6009731

i nstances, be adm nistered orally or parenterally and

thereafter netabolised in the body to form conpounds

of the invention which are fharnacol ogically active.

Such derivatives may therefore be described as
compponitsu gs "chemlidal quotesses)d acey sefefred copasiritte ebmphends of the
Im)ewgrptl on are included within the scope of the
i'nvention. Exanples of pro-drug functionality suitable
for the conpounds of the present invention are

rj ] S T . r
B 3S pBf AR BY HEpdibor B B Milhdne PUBGIncCer farrayia
mayl exisp 386 four3pbssibld diasteDemsagmersf IPradiudhser’ dmypddiment, the
cofiBYATEH Ml iFfeREH] &'sclel MiTror AP Lodidh e Scl osures
S5 e T neor orate

(5R)eP-€4- ﬁ(ﬁ:&t)oropnenW)nnletrfyl]oxmrd'Ieriyls) Lappliremide ¢d), by t hose

skilled in the_art, that certai n noi eties, known to

t hose skllledlnthe art as "pro-nvoieties", for

2 H. Bundgaard in " De5| gn of

|sclosure in which docunent is

Nl exes with solvents in which they are reacted or
whi ch they are precipitated or crystallized.
These conpl exes are known as "sol vates". For exanpl e,
(59)-B-0i( Zftuarpphenybimethyl]exyipiemml)-&spalifdrpide 4tbg," .
Phar maceuti cal |y acceptabl e sol vates of the conpound
e

co

of the inventifon\are within the scope of the

i nventi on ¥, iically acceptabl e sol vates of
the co GEF ds oN thdinvention include hydr at es
t hereq Allso |Hcludpd within the scope of the
unds”of the invention are pol ynorphs thereof.
F (Ib)

(5R)-5-(4-{[(2-fluorophenyl)methylJoxy}phenyl)-D-prolinamide (lc)

F (Ic)

, and
(5S)-5-(4-{[(2-fluorophenyl)methyl]oxy}phenyl)-L-prolinamide (Id)
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The conpounds of the invention may exist in one or
nore tautoneric fornms. Al tautoners and m xtures
wo b@reeR23are i ncluded in the scope of the preseCI/EP2006/009731
invention. The invention also includes all suitable
i sotopi c variations of a conpound of the invention. An
i sotopic variation of a conpound of the invention is
defined as one in which at |east one atomis replaced
by an at om haw the sane atom c nunber butan atomc
mass dlfferen m t atom ¢ mass usually found in
nature rsotdpes that can be incorporated
into co nds [Qf thie i nvention include isotopes of
hyd oyl darbon, nrogen, oxygen, phosphor us,
fluorine and chlorine such as 2H, 3H, 13C,
C 15N 170, 180, 3 1P, 32P, 35S, 18F and 36C,
ively. cHd} ai n i sotopi c variations of the
gntion, for exanple, those in which a radioactive
!ope such as 3H or 14C is incorporated, are useful
drug and/ or substrate tissue dlstrlbutlon studles
Tritiated, i.e. and ‘car bon- 14,
ang éﬁtaﬂpesetﬁlpé"yp%ppﬁp@bleeﬁatﬂ; ﬁﬂi\@teércrrémowgs ph(éa)r (Ilelaéle) @ (ld).
preparation and detectability. Further, substitution
W th isotopes such as deuterium i.e., 2H may afford
In car fusthgr tﬁép%@‘&f‘i dhadeampavrss ofedie t MePtionons gtaBAtse@-{I(2-
ﬂu&%f;ﬁ&ﬁh)h&étt%ﬁ]@@}b J ¥A)-LE-ProlifAiiR! (), érrbcbt%ﬁm%@eut&aw ¥&eptable
duced dosage requi rements and hence may
salpsoypte @riredrup thefedfe circumst ances. | sot opic
vari ations of the conpounds of the invention can
general ly be ared by conventional procedures such
Th8§'Qﬂer?WéomP'[SL@ttﬁ%tCPWOH‘ﬁ RbtesMeia (Bymen Be poiRabRFEHRENg to

méﬂlﬁifd%r WQFPCkrioWnt Wﬁt@?ﬂ@ét@ﬁa hef %&Bﬁwﬁfe B?' ;B}Gpérl%ﬂﬁé)mp@fﬁ Q)r by
i sotopic variations of suitable reagents. According

chrenfategraric pupleationshd facoeyR MpHULS: B\?D’d@g‘eé B 6%‘@5@."990“5'”9

prépafARE HELE QAR AUBSluRh vfnﬂf Qléhﬁ‘al(s!tétld?ﬁﬁ?bhééengr Fé&@lved to yield
reaction of a conpound of sol uti on

indyfuABANIRMENS HIBING: rﬁethedsbﬁfg)uhto thpse sifiledeingbelpfelftaddition,
chitd1€int¥he8 e | oniPfuRas ohay | 519 aretur/éch ednceiRedi RERregdi@ chiral

solution of amonia in nethanol is concentrated, for
cORRAYASISOf dhe7Vetion 2 M sol ution. In anot her embodi ment
the reaction is perforned at roomtenperature.

1 )

The compound of formula (1) may form pharmaceutically or veterinarily acceptable
salts. The pharmaceutically or veterinarily acceptable salts of the compound of
formula (1) which contain a basic centre are, for example, non-toxic acid addition
salts formed with inorganic acids such as hydrochloric, hydrobromic, hydroiodic,
sulfuric and phosphoric acid, with carboxylic acids or with organo-sulfonic acids.
Examples include the HCI, HBr, HI, sulfate or bisulfate, nitrate, phosphate or
hydrogen phosphate, acetate, benzoate, succinate, saccharate, fumarate, maleate,
lactate, citrate, tartrate, gluconate, camsylate, methanesulfonate, ethanesulfonate,
benzenesulfonate, p-toluenesulfonate and pamoate salts. For reviews on suitable
pharmaceutical salts see Berge et al, J. Pharm, Sci., 66, 1-19, 1977; P L Gould,
International Journal of Pharmaceutics, 33 (1986), 201-217; and Bighley et al,
Encyclopedia of Pharmaceutical Technology, Marcel Dekker Inc, New York 1996,
Volume 13, page 453-497.



A

10

15

20

25

30

35

As di scussed hereinabove, it is believed that
conpounds of the invention may be useful for the

wo e@aowest of di seases and conditions nedi at edPGI/EP2006/009731
nodul ati on of vol t age-gat ed sodi um channel s. Therefore,
according to a further aspect, the invention provides
conpounds of the invention 8or use as a nedi canent,
preferably a human medi canment. According to a further

It véik pe apprlehieteidrbyemowaskilmddn itebeart tHak certain pfoteterpderivativesfof the

cof BRuldRR R (R AL AELUCR00 2qIRALGRAIRIL Lo may

a di sease or on ned
nobyposseds| mtarmacmglqadﬂawge' gateghsodi umayc limmeehi. instances, be

g b pruly
ool S Bl S el SR P TS 68 o o
compomraig@f treet ioendion Mmmhmamhennsacabglcslm antived Stiehoderiviatives may
e FPBREAR Blocbhe RSS! Sl bEES o b el fiavon
arg mcmdagnmimiri ¢hearsdorst af iths invantiqvkfixampisis ofeproedrug functionality

DI S0 [ n |
sui sbf/ec{?gﬁ{ rclc%rﬁl uggg |o£1 h%o%refﬂl\iv?w Qr /%érggntf?ﬁqh lfrﬁ&s of Today,
Volumeetd MNunrea B, (9&3s pp 498 at 538randfin Doslease@hemlstrh Greipter Sit, pp
I | I c '
cof 5 Wbk ik RABTA G 9 A AR PRt e
disalosurely powbinh do&pnerdsiere @ecpp@fstﬂd\mrm by referencen diwilbifuntger be

ap%lg{ed%pﬁ'l 5%%&%%&%%%&%%&{” mgﬁetl@é %B%ﬁ rt% h"‘c%g s‘}( lled in

ressi've r'm se
theBa;bcasatprdammtlelér $ori examplé Ay despnﬂeslrbw HDByodwd in “Design of

pr@é@o g{gg U\ﬁcﬂ%ﬁ% i gfvnr%c%?@ Hegg %e»@ r.?&igtg@ g{gfeﬁﬁ‘ by Seference) may

be@adedtcbryapraroﬁ)iiaﬁeyrf@rmtloroa}mqs wheh saphl fgicionaiitieDaroprgsent within
comﬁ ‘fgé%ﬂh\@@%ﬁﬁ?c' fied (296.80); Cther Mod Disorders

sorder Due to a General Medical
Condition (293. 83) whi ch includes the subtypes Wth

EEPERE Y6, PR Sra bbb Sl BiPegBLE i rany roanc
coBpbsndsncan mrduc@uplnwd withsssiveais (N wbichdthay ar¢ geacted or 'from
wh?éﬁb'ﬂi/ﬁ%t rW&rQ(aH%%@S&' ¥ s@ﬁ%&?‘bgiheygt&n%&e% BERAUHBRA as

eat ures D sor de
“saltadtes’wi skeorSeasimpleeda ( 29BPIOR) with water is known as a “hydrate”.

Pharmaceutically acceptable solvates of the compound of the invention are within the

scope of the invention.

The pharmaceutically acceptable solvates of the compounds of the invention include

hydrates thereof.

Also included within the scope of the compounds of the invention are polymorphs

thereof.

The compounds of the invention may exist in one or more tautomeric forms. All

tautomers and mixtures thereof are included in the scope of the present invention.

The invention also includes all suitable isotopic variations of a compound of the
invention. An isotopic variation of a compound of the invention is defined as one in

which at least one atom is replaced by an atom having the same atomic number but
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i1) Schizophrenia including the subtypes Paranoid Type
(295.30), Disorganised Type (295.10), Catatonic Type
WO 293/020239 Undi fferentiated Type (295.90) and REFEB0a6/009731
Type (295.60); Schizophreniform D sorder (295.40);
Schi zoaffective Disorder (295.70) including the
subt ypes Bi pol ar Type and D8pressive Type; Del usional
Di sorder (297.1) including the subtypes Erotomanic
anBipwic nesandiiferest figmpdhe divaliomesT ypally Reursdo mhary. Exgmples of

. t . eci fied Type:. Brjef
st GafBe iliiersd g RRarlIBE SLEL SR B inldeiptopes
of (hgdrogal,, cdrbyt,hnitroger)i eggelerpHosphdros,asuliemer Alorivedamdlchloring
i4 | o, iBel udi ng,th t Mpesz N | usi nd_ ..
SU%)E% | iIt‘||ail IHulciﬁgfatu ?:lOng\;l’ S@bit@h%gl ?ﬂc%’d%s%@%giﬁl’c %Specwely'
CeDiagnoisolepici vadibliatisra thé inveotinny fier exainphDéhasei io méig2® Badidsctive

TN -
distiitadiodestediesc| Juitiatgd Pasei,c’At Bad kearbemil4, Desol*Gerisotopes are

pagt,%glaggi &%f tae'?ii ?odD{h%ﬁ)r.r ?ﬁg%\% t Er%#%rgﬁgrq E%@S%@%%téb%%’ O?f)urther,

ni ¢ Di'sorder W gcgr
subgfitutmphweiti @ptopgs saghebideutdriumoie., Al smey pffofd dRatairctherapeutic

A A e T
haléiteu oa!re@wleidr doragat reqyipemenss oardt heneec maynbé mrefeyredyipesome
cir?l'gh%i?%e%mg?@g)@%ﬁ?igg?nge&?&%&éﬂ%s‘?d%o&’ tﬂla .EJ&%%R can generally

be@hhemred by cGweptibrsal peodedsmsdeich @S 09 B ijlufadive mmdimadsi ar by the

' 3 8 t .S - . .
oy agifsl, (205 Mlom el o ShA° S By ftrte socpi
vadationetof siabte egemee to a General Medical Condition

(293.84), Substance-1nduced Anxi ety D sorder,

Separation Anxi ety Disorder (309.21), Adjustnent
Acbbrslingd & s irther Aaspieet, ythe 3D9ertivn  arodidas xa eprocdiss &y geepare a

coRfbutd AT IR (T BRI s S ket et formg

Di sorders such as Substance Dependence, Substance
Craving and Sub nce Abuse; Substance- |nduced

DiFsorders ch /as \Subett@ance | nt oxi cati on, Substance
i’ hde a -l nduced Delirium
st aAcexkrducell Pe®sisting Denmentia, Substance-

n

with a solution of ammonia in a suitable solvent.

In one embodiment, the solvent is methanol. In a further embodiment the solution of

ammonia in methanol is concentrated, for example a 7N or 11.2 M solution.
In another embodiment the reaction is performed at room temperature.
As discussed hereinabove, it is believed that compounds of the invention may be

useful for the treatment of diseases and conditions mediated by modulation of

voltage-gated sodium channels.
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I nduced Persisting Amestic D sorder,

Subst ance- I nduced Psychotic D sorder,
wndsnanee- | nduced Mbod Di sorder, Substance- | nPCT/ER2006/009731

Anxi ety Di sorder, Substance-I|nduced Sexual

Dysfuncti on, Substance-I|nduced Sl eep Di sorder and

Hal | uci nogen Persi sting Pert®eption D sorder

(Fl ashbacks); Al cohol -Rel ated Di sorders such as
Thareforieolacegiog de rec furhdd as 9kt thal invemtibn Albossdes( SethpdliNds of the

T e e

Wt hdrawal Delirium Al cohol-Induced Persisting
Denentia, Al cohol-Induced Persisting Amestic
Accpiifiadior a futthesiaspestniiadeention atiexides thesieredel compounds of the

mv@'nﬁ&hm the mt@@(}ﬁ a[?'né&f:ﬂ'ﬁént & €&RL-dr PRREnG Ddigla¥e or

ohol - | nduced,  Sexual DysfUncti on,

copgi E%’hmed'laff’ﬂf%@o@’ latig) of \oBrgRspatad §OMHBLHENDEE! at ed
D sorder Not Ot herw se Specified (291.9); Anmphetam ne

Wl(HUut MEPIRRL ta Beoukit H§)thél adisshsbk B EdfiforsURkt M8y be mediated

R o SRR SSA PG Peas oft TSmegum (e It consistng

of &ﬁ@hahmmsnm BridKaed afté thé 3&&1 QiseabbPbEb@FeRRL to the classmcanon
Intoxjcatio et am ne_| nduced Ps

OB 0P ABROS A AR 2B VAR SHMRDIBU DH AT chth ERion. published
by At eAgticear | BRtHANKIsBEMtN S(USNMIV and/or the International
het am ne- | ndu Sexual Ia inction,
C'%n‘?gl‘?@f'%ﬂﬁfr@s?%&ﬁc&hﬁdglgﬁ (5 er and
Amphet am ne- Rel at ed Di sorder Not O herw se Specified
Caf f ei neRel aé ed Di sorders such as Caffeine

92.9
i) &ﬁ?(ﬁ??&?ﬁt aRfh st aRedere neluding - MAIRL daeprassty& tBpisode, Manic
Epldoge/ WedRE?i&Ixﬁa agd |HW|)gﬁ‘%(ﬁICSE§l§§dé3| Mrd@i’sve’dmjsforders including
el ne el at e sor der e eclll
Mef oD SR Ssive, e VDT et FOU e Roneskih Tigsrder Not
Otmwaedswcmdd%m 3 BipolsaDzaRiefs m@mﬁmg( Bipla? 0 )Disdras) Biictar I

atlon X|cat|o Del iri
R 5 CUT o MeB RSN B et il RS PR Gao8.59)
Cyélém‘lyﬁ’w @issnmede@oand) C@r@&:bp@aﬁ&)nﬁrﬂé'r Mt oodesrwiset Specified

r ied (29 1neR ated
A Yot b pelse feicinbivesd B > Rstet Netica
C0(13ﬂ15r& q093. S@MIdhelnbmlH@%Itﬁ@@u?f?péﬁ%ﬂﬁ@epré&ﬁ@ Aéatures, With
r ana, n{oxi cati on
Mafesc BEHBSSHero PR Gy T Manio F BRmresHRe En IVt patures).
Sub®@afce-Induced Mood Disorder (including the subtypes With Depressive
Features, With Manic Features and With Mixed Features) and Mood Disorder Not

Otherwise Specified (296.90):

i) Schizophrenia including the subtypes Paranoid Type (295.30), Disorganised Type
(295.10), Catatonic Type (295.20), Undifferentiated Type (295.90) and Residual
Type (295.60); Schizophreniform Disorder (295.40); Schizoaffective Disorder
(295.70) including the subtypes Bipolar Type and Depressive Type; Delusional
Disorder (297.1) including the subtypes Erotomanic Type, Grandiose Type, Jealous
Type, Persecutory Type, Somatic Type, Mixed Type and Unspecified Type; Brief
Psychotic Disorder (298.8); Shared Psychotic Disorder (297.3); Psychotic Disorder
Due to a General Medical Condition including the subtypes With Delusions and With
Hallucinations; Substance-Induced Psychotic Disorder including the subtypes With
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Di sorder, Cocai ne-1nduced Anxi ety D sorder,

Cocai ne- 1 nduced Sexual Dysfunction, Cocai ne-I|nduced
wek@ep4DBs0r der and Cocai ne- Rel at ed Di sorder NeCT/EP2006/009731

O herw se Specified (292.9); Hall uci nogen-Rel at ed

Di sorders such as Hal | uci nogen Dependence (304.50),

Hal | uci nogen Abuse (305.30)11 Hal | uci nogen I ntoxi cati on

(292.89), Hallucinogen Persisting Perception Disorder
Deliiersh (RESIE) qr@owitd Milalludmiations (293e82)] ahd BsyatiotienDisorder Not

I L] . khogen- I nduced Psychotic Di sorder,

Ot%w%écsﬁ%céﬁe_%-(kgigj’gged Mood Di sorder,

Hal | uci nogen- I nduced Anxi ety Di sorder and

i) g tELRBRERS N BhEh T R, s Sk haBopgTrig Porder
wnmepérﬁm'mmop[w@mﬂ ntaPanit Bisoster (Billh. Afraphatieal (200.21);
AQH OB A Rat ol lrout ISR ot R R G100 30, e
Phebiac [(300.29, Dicsmedie r§imbleh &lhahia) | includiegl tlvboshtmypzasr deimal Type,
N%%ﬁtgwowkf @ﬁe’fg\j&se pecoﬁglﬁ@gyr El'gGeZ %Fﬂ%ﬁﬁ%y@gla"ﬁde&her
Tybe)k 080c¢ial- Rebkiae(Bdoiat okmidety Bisotdeas S&D @8}, i ObsdsperCanpdsive
Di%ﬁggﬁ Boo :gel o t%%ﬂ\é%%:‘%ﬁé?s@ﬂg s()égeﬁ ?W S%cut? fSrtree&s Disorder
(3Q8292 Gbn;eraliqaed)lﬁ@-xiééj BtsecelDi(8Q0.02), @xnslethssrﬁmmjedt_o a General

S0 A Sy W o Pl B v
Dnﬂpden (@OBJQU bed;mtnnent Disbrdersuwith Goikietyd 30824 edd PeyietyoDisorder

B RIS 1000 0 s dor, Chror e

i 0i d-1 nduced Sl eep Di sorder and
Opi 0i d- Rel ated Di sorder Not O herw se Specified

iv)(Dl%;ags%}]ce PJI&E Sisb&ﬁpse Iplal:ldlggegﬁ 54\&:’ rl?sel‘ [%,g%{gg%'o)asﬂ,%ﬁ' as

ers suc pendence
suaaancgomepnnuenamusmsam GoyvingPlaed c§athstatiaee Abuse; Substance-

o428 8688, 358, B8) oyRISREY 0! AR naava
sualaencwidmem@mndume@ummcalrmpe@rPerS|st|ng Dementia, sbbstance-

nSHC Yot R HGe SERULE! SRR B, oyt Disorcer,
Subpteoré-lnetice@92Meyd  Seiderder e - Sutktanustindugedor Anxiety  Disorder,
suﬁ%hf! -?’r‘c{u%egaegné&gfj l&sﬁf?\rc 81{ Ssg&qghc%slna%je%t IS‘l’eee'p Disorder and
Hallucinogen Persisting Perception Dlsorder (Flashbacks); Alcohol-Related
Disorders such as Alcohol Dependence (303.90), Alcohol Abuse (305.00), Alcohol
intoxication (303.00), Alcohol Withdrawal (291.81), Alcohol Intoxication Delirium,
Alcohol Withdrawal Delirium, Alcohol-Induced Persisting Dementia, Alcohol-Induced
Persisting Amnestic Disorder, Alcohol-Induced Psychotic Disorder, Alcohol-Induced
Mood Disorder, Aicohol-Induced Anxiety Disorder, Alcohol-Induced Sexual
Dysfunction, Alcohol-Induced Sleep Disorder and Alcohol-Related Disorder Not
Otherwise Specified (291.9); Amphetamine (or Amphetamine-Like)-Related
Disorders such as Amphetamine Dependence (304.40), Amphetamine Abuse
(305.70), Amphetamine Intoxication (292.89), Amphetamine Withdrawal (292.0),
Amphetamine Intoxication Delirium, Amphetamine Induced Psychotic Disorder,
Amphetamine-induced Mood Disorder, Amphetamine-Induced Anxiety Disorder,
Amphetamine-induced Sexual Dysfunction, Amphetamine-induced Sleep Disorder
and Amphetamine-Related Disorder Not Otherwise Specified (292.9); Caffeine
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(304.10), Sedative, Hypnotic, or Anxiolytic Abuse
(305.40), Sedative, Hypnotic, or Anxiolytic

WO pa0ox#x23 i on (292.89), Sedative, Hypnotic, orPCI/EP2006/009731
Anxi ol ytic Wthdrawal (292.0), Sedative, Hypnotic, or
Anxiolytic Intoxication Delirium Sedative, Hypnotic,
or Anxiolytic Wthdrawal Del2rium Sedative-,
Hypnotic-, or Anxiolytic-Persisting Denentia,

Regatdd tDisardersHyynhatsi Caffeins lmmtd:alioyit(taos.g@prcsdﬁsmengduced Anxiety

D.%?@f&}; ??%@gé% é%%@ ordeb;_%rg(fgééffeirgégrglﬁf%_l)’isorder Not
OtHgrvisH | Spe,cnfmd ARS2.9); yannémsiRelaﬂed\/bDﬂoﬂBbﬁwrsiﬁh, as Cannabis
ORI g M Cabbiny BRI, PR AR Yoz .
Ceponbisl IanmdaMnntDejnumSeEIanna_bB-lndthn}epnbsychotlc @isorder, Cannabis-
Inﬁ/};}éb%r}%ét}? d'&qini f&%ﬁ@a%ﬁ%{ag%c; B?sggqqf &}@%%F\Mse Specified
(222.9k Cocsipe Redated Disbrdesrd 2ud) as Potsisel D&benmfnce RedA2@) Cocaine
AP 5l L RTS8 ESREERIS B o cocane
Intsxicéticas Délitaing | CocaBieeindudsy Phi/dhotit eDlstoﬂjal @ucainerlfiduced Mood
orbh 5, EHe5ocb AP 58 e, TosSRTN U2, 487 Bcton
CatbinedsdiwceduSleeps Ds;scolrderophd eQoainebRplatealr Di¥Bderd®ot Otherwise
SoREAAE 15005, MERPRUEILE OSSR ol B3 Vahihosen
Deﬁlenﬁmaeer(fi@ .’m)s éﬂmmcmmgen Shinese (ﬂ.’Bm&)er}sallunmbgelrh nigtoxication
5 T Wl R PGS, PR YRR, BpiliEed ooz oo
HanGﬂﬂogbh) lnkltxroabd)re pBglifin.7) HalBcmagen-gluBed aPsgctatie e Disorder,
Ha?gﬁ%g%gm) lﬁd&g %ODyMngé n%l?g(d%?ﬁ@ﬁg@?)éﬂé@-@@'ﬁ%@ P‘}r]%se(sﬁy r[fllseorrder and
Haﬂl@ﬂﬁfogbﬁ}Relptadnﬁrspr@lre‘d@I Otreowider Spexifigd 292y drsrahamt-&Related
orgids 2o YU RGBREARE 6300l g 878 5080 paan
Inté’acamm(ﬂgﬁ 3t IaantwindexiGieni Delgaing, 3 Gihatent-indbiced pPersisting
o P TES A Pch P Bhe 35 Forcer
Inheatant-Hypeed ohmiiety RRisartded and MhatanéReldtett dlisdddero Ndé rOtherwise
Spégﬂ%d f’fg‘z 9)%%8%%3%5&615:5%@ S a%elQ%BﬁHe Hggénd%lnce (305.1),
Nicotine Withdrawal (292 0) and Nicotine-Related Disorder Not Otherwise Specified
(292.9); Opioid-Related Disorders such as Opioid Dependence (304.00), Opioid
Abuse (305.50), Opioid Intoxication (292.89), Opioid Withdrawal (292.0), Opioid
Intoxication Delirium, Opioid-Induced Psychotic Disorder, Opioid-Induced Mood

Disorder, Opioid-Induced Sexual Dysfunction, Opioid-Induced Sleep Disorder and
Opioid-Related Disorder Not Otherwise Specified (292.9); Phencyclidine (or
Phencyclidine-Like)-Related Disorders such as Phencyclidine Dependence (304.60),
Phencyclidine Abuse (305.90), Phencyclidine Intoxication (292.89), Phencyclidine
Intoxication Delirium, Phencyclidine-Induced Psychotic Disorder, Phencyclidine-
Induced Mood Disorder, Phencyclidine-Induced Anxiety Disorder and Phencyclidine-
Related Disorder Not Otherwise Specified (292.9); Sedative-, Hypnotic-, or
Anxiolytic-Related Disorders such as Sedative, Hypnotic, or Anxiolytic Dependence
(304.10), Sedative, Hypnotic, or Anxiolytic Abuse (305.40), Sedative, Hypnotic, or
Anxiolytic Intoxication (292.89), Sedative, Hypnotic, or Anxiolytic Withdrawal (292.0),
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particul ar sleep di sturbances associated with such
di seases as neurol ogi cal disorders, neuropathic pain,
WO e®loex39 | eg syndrone, heart and | ung di seaseBCT/BAPINNG6/009731
Subst ance- 1 nduced Sl eep Disorder including the
subtypes I nsomi a Type, Hypersomia Type, Parasomi a
Type and M xed Type; sl eep Hpnea and jet-lag syndrone:
vii) Eating disorders such as Anorexia Nervosa (307.1)
SedativesdHyignatice Fuhnyiobytic Redaxidation nQelifiype Sedative, Hypnotic, or

An§|059|% ‘v:'ﬂmdf%k;f ub% nﬂnTyp§ed£’% n]—igprl\lzlr\éosﬁg éS yﬁ a’ersstmg '

sub ypes Purging’ Type
Demyendia, Cﬁ%@tlw Bypmoticsi e Bakiolytie Jtarsisting BAmg&stEatDnsrgder

Sepe anchEe A BI DI REAN Dl UG SRR b
OFA(tM@YﬂCclnmlwr tood( QB@rd@@) Sedatjver,gdypreotich, sar Aexuolytlc-lnduced
An&%gp D%BrderRSEBatBesor lrfzgcéﬁa gagglgtlc- ucgcliloéj gal Dysfunction,

ntegrative ervasiv
Sega@mﬁdldyprr‘ﬁ'c- or H@xb@iy@elr&wed fSileeg IDISG@!eBGnd iSedétivd ndypnotic-,
or BRI Ml Blocr b AL AR RBEERS 29885 bl thboonce-
Refatyp ddiserdien isugh DISS(HOdieubﬁemB rﬁleabefﬁyq:me( 83041 &) and Other (or

[
Ur@bé\g nﬂ];lgda%}] f’%ér%ttef’ ?ﬁég@#yégggﬁiﬁg&dg{ermds Nitrate Inhalants
angiNitegusi ©xid®ef i cit / Hyperactivity Di sorder

Hyperacti ve- 1 npul se Type (314.01) and

Attention-Deficit /Hyperactivity D sorder Not

v) Enhancemest sheagnitiondnglading e trwlmenkcbfm@ghmomﬁmmidmnt in other

r ; Cc C L.
S5 BN S AMNE SHR 35U, RSB v gy
dispgiets . 810) ,psp@mtlescmmucmssessow (vgm_c@gyitimdmpairment, e.g.
AI%@ Jué Onset (312.89), Oppositional Defiant
sor er e%f

3.81) and Disruptive Behavi our D sorder
Not Ot herwi se Specified; and Tic Di sorders such as

) YDA ARG o o8BS SRIL DI afgc i o
Pri(zon lnac)mmscmoz?mzi F%m'm_avasqmsler R97. ‘(‘901Nazro<)lsepsy (347),
o igiel Spescabid s0se olcklin, Mbingf Shapohaer
(30%.4 raidr Dyssomnia Not Otherwise Specmed (307.47); primary sleep disorders
such as Parasomnias such as Nightmare Disorder (307.47), Sleep Terror Disorder
(307.46), Sleepwalking Disorder (307.46) and Parasomnia Not Otherwise Specified
(307.47); Sleep Disorders Related to Another Mental Disorder such as Insomnia
Related to Another Mental Disorder (307.42) and Hypersomnia Related to Another
Mental Disorder (307.44), Sleep Disorder Due to a General Medical Condition, in
particular sleep disturbances associated with such diseases as neurological
disorders, neuropathic pain, restless leg syndrome, heart and lung diseases; and
Substance-Induced Sleep Disorder including the subtypes Insomnia Type,
Hypersomnia Type, Parasomnia Type and Mixed Type; sleep apnea and jet-lag

syndrome:

vii) Eating disorders such as Anorexia Nervosa (307.1) including the subtypes
Restricting Type and Binge-Eating/Purging Type; Bulimia Nervosa (307.51) including
the subtypes Purging Type and Nonpurging Type; Obesity; Compuisive Eating
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(301 ,83), Histrionic Personality Di sorder (301.50),

Nar ci ssistic Personality Disorder (301,81), Avoidant
weeesos2Bdty D sorder (301.82), Dependent Per sPCHEP1096/009731

Di sorder (301 .6), Obsessive-Conpul sive Personality

Di sorder (301 .4) and Personality Disorder Not

O herwi se Specified (301 .9)4 and xi) Sexual

dysfunctions including Sexual Desire Disorders such as
Dis¢rgeracBinge BaingaDisbedsry endi Batinge Didoddst. Kid) ,Othedvisse 8pakified
(3051 sion Disorder (302.79); sexual arousal disorders

such as Femal e Sexual Arousal Disorder (302.72) and

Mal e Erectil e Disorder (302.72); orgasrri c di sorders

i IRHAE SRS, ChOPRL el SRRt e Bl AR, pgporaers
Dls(cgder 1399.8@)exRett's pRisorder s(208680), smhhdrmdDymatlfegmva Disorder
AP Rl AP BB 18 R SoeB o UG GG Ao
Aulism).bi t i oni sm (302.4), Fetishism (302.81 ),

Frotteurism (302.89), Pedophilia (302.2), Sexual

Masochi sm (302. 83), Sexual Sadi sm (302.84),
iX TAMmedleﬂclt/Ftypembtl\atm DBGQieB)mchJygauhe ssubfypeg . Afntiandeficit

I

IR psdl QHRIS BRSO, R BB foergeny
Disciniiérd PeadofrBitenti§) Inattelnt@en'tﬂme I(Bi‘thW)t yAtensan-Beficit iHyperactivity

. : 0 .
ORIPbERRERTRUR el ThE0aER) A el RO ey
Distirdeyr dNot" Qtherwiss n@pedﬂeﬁer(m‘t 9)9nHyEemklrmSc v Bisbrdsoy dausruptive
Bebéﬁéa%@sor&éﬁ%ﬁ%&' ?%y;@]cgﬁs%}dﬁ ﬁ{%l ? hglqhg asl bg%ngl hp(gnood-
onget1 yp@9) 321l drjul AipleSoant-OhsdDi SypaleB$2.88) aDcheinepetfied Onset
(5085, PEPtsf onfHRORCES L1 R PUNE PR O pisorcer
Not Ptizaretsk&ipesifisddantehit Distirderasach as Togetie's iDistsdern (307 .a8)

be nedi ated by nodul ati on of voltage gated sodi um

channel s are depression or nood disorders |In another
x) etsehaitynDisaliereapekiding tendiublypes Rdravoidafetsenality Disorder

58 %o R, oy 1841 29 8008 ¥ellBratty oisrcer
(301,22), Antisocial Personality Disorder (301.7), Borderline Personality Disorder
(301,83), Histrionic Personality Disorder (301.50), Narcissistic Personality Disorder
(301,81), Avoidant Personality Disorder (301.82), Dependent Personality Disorder
(301.6), Obsessive-Compulsive Personality Disorder (301.4) and Personality

Disorder Not Otherwise Specified (301.9): and

xi) Sexual dysfunctions including Sexual Desire Disorders such as Hypoactive
Sexual Desire Disorder (302.71), and Sexual Aversion Disorder (302.79); sexual
arousal disorders such as Female Sexual Arousal Disorder (302.72) and Male
Erectile Disorder (302.72); orgasmic disorders such as Female Orgasmic Disorder
(302.73), Male Orgasmic Disorder (302.74) and Premature Ejaculation (302.75);
sexual pain disorder such as Dyspareunia (302.76) and Vaginismus (306.51); Sexual
Dysfunction Not Otherwise Specified (302.70); paraphilias such as Exhibitionism
(302.4), Fetishism (302.81), Frotteurism (302.89), Pedophilia (302.2), Sexual
Masochism (302.83), Sexual Sadism (302.84), Transvestic Fetishism (302.3),
Voyeurism (302.82) and Paraphilia Not Otherwise Specified (302.9); gender identity
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In a further enbodi ment, diseases or conditions that
may be nedi ated by nodul ati on of voltage gated sodi um
w@ barined239 are Bi pol ar Di sorders (includi ng Bi ppdBEP1006/009731
Di sorder, Bipolar Il D sorder (i.e. Recurrent Major
Depr essi ve Epi sodes with Hypomani ¢ Epi sodes) (296.89),
Cyclothym c Di sorder (301 .18) or Bipolar Disorder Not
O herwi se Specified (296.80)). In a still further
disordsrslisnemas Qﬁr@eaMtityrDismdé'r fn Ghigdrem §30n@)yarisGender Identity

; e t I um
Dl%gén'ﬁbl gdgl?\é% | co A]cgﬂfee((fg'g?gé %sor géfaq @ggrﬁjer JNot Otherwise
Specified (302.Pependence (305.1), Nicotine Wt hdrawal

(292.0) or Nicotine-Related D sorder Not O herw se

Specified (292.9). In an enbodi nent, conmpounds of the
xii} Iopuisé montraly diserdeg’e fruludirg: dntahgitentc £xplBsive eliaomplee (312.34),

Kléd?ﬁﬁaﬁ@y (5’?2 é’%ef BL of& tap GRABHE s ?fsg‘ihrﬁ’;ﬁbn%ama (312.33),

parn
Trlplhmmnmaoad (3‘[2 BY)i t ImpulsrsCentmlt Bisardeys Notu@tttepivide Specified

nayl.itis,. go neyy nd | ile artheliftls):
TR B oy S AIE Biod ol Seflrbhitdr ana
CosmudsivesHeardingt r ai ns; neuropat hi ¢ pain; synpathetically
mai nt ai ned pain; nmyositis; pain associated with cancer
and fibronyal gia; pain associated with m graine; pain
In asatbei embodimient; disebbesrorzeonditioos et may zé miedfadet by medulation

of voifa e%% ed ﬁmuncfl zﬂ*e ﬁ fwo? n{o%\éngOr@&' A

ass I ona di'sorder€ Sich as
non- ulcer dyspepsi a, non-cardi ac chest paln and

In %@béﬁ%gﬁ%ﬁ d?s%ggéso ?on%ﬂfoﬂs ﬂ?‘a?gr%ﬁ ada%¥1 gm;odu|ation

erativ
of valtaigh @akes); scalivin dlyislmtmreiseastam'npd:ajem9|sorfdetdqe
i nvention may be useful in the treatnent of
neur opat hi ¢ pai n. Neuropathic pain syndromes can
In déwrtrien pnibodinmat diseasas onadnditignsithatanaly béeediased by mgdulation

of 95‘Ha§ :;{;%}’edofcfdﬂrﬁ tcR %@r%téaﬁolﬁfemégﬂfe?s n‘?éf&cﬂ ﬁ%&%ﬁartl IEf?sorder
Bipatart nererdep h(eealRatterrerets Majtor Bapressive SEDISCFﬂesaWItb onquamc
Epsfs?ﬁ%%' (596 89 Io{rpnfgﬁls% q@y CCf1NR§ o?%gf CDnQ Qr Not Othervvlse

r'ones a I ona acco
Spetified [296809). or event that precipitated them
Neur opat hi ¢ pain

In a still further embodiment, diseases or conditions that may be mediated by
modulation of voltage gated sodium channels are Nicotine-Related Disorders such
as Nicotine Dependence (305.1), Nicotine Withdrawal (292.0) or Nicotine-Related
Disorder Not Otherwise Specified (292.9).

In an embodiment, compounds of the invention may be useful as analgesics. For
example they may be useful in the treatment of chronic inflammatory pain (e.g. pain
associated with rheumatoid arthritis, osteoarthritis, rheumatoid spondylitis, gouty
arthritis and juvenile arthritis); musculoskeletal pain; lower back and neck pain;
sprains and strains; neuropathic pain; sympathetically maintained pain; myositis; pain
associated with cancer and fibromyalgia; pain associated with migraine; pain
associated with influenza or other viral infections, such as the common cold;
rheumatic fever; pain associated with functional bowel disorders such as non-ulcer
dyspepsia, non-cardiac chest pain and irritable bowel syndrome; pain associated
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syndrones include: diabetic neuropathy; sciatica;
non-specific | ower back pain; nmultiple sclerosis pain,;

wo 2dwromead gi a; Hl V-rel ated neuropat hy; post - heP@EREP06/009731
neural gia; trigem nal neuralgia; and pain resulting
from physi cal trauma, anputation, cancer, toxins or
chronic inflamuatory conditiGons. These conditions are
difficult to treat and al though several drugs are

wuthnqmbctaﬁj .ﬁ:hlehﬂ% 1 %% ?f Bo&m ws&‘?r;“plh%%'aaeq?é nt&oQHéJhgl and

I's rare eved. neur opat hi c
dywenqrrt@aedu bly heterogeneous and are often descrl bed
as spontaneous shooting and | ancinating pain, or

oi n ur ni ng.. pai I n addt on, there '
Coggeuni oL i AT iy b wERbin e, reaisan o sRarbate pain
Neafopafhit paiarsyndeetdsasin devalopesildwisg asuransl mJuryhand the resulting
t as) , S ensi t ouych
paff 388 S RO R MBS TR AR ler el Pt P bt getec
Nestorwullraqumay cheaamire thes patipheralr neries, nddrsall footy rsipinal cord or
cehé\ﬁﬁ@@ @sﬂrflhv'Néﬁr&;?’atﬁ\@’b‘a&“@nﬁdn%ﬁ ére(tHb%di’%hy classified

hani ca eral gesia), -continui ng
acediagt 1% ﬁh%f(i'iﬁas? eﬁb\ﬁdpnbfthqth@r%tpitﬁﬁ?ﬂafheﬁh Neuropathlc pain

syRdremes naélmt:@) didbefd n@bﬁflbaﬂ@ QkiaBka; dﬁém-@%écmm |c§/eére5é¢kv9am
ensor a wa ounds of
e ST Ay Sl Y e leo TSN, poStheBRicseuralgia;

trigenfihal nmeatalgig; dnd;cptaderesultrhgrfrcemmd;leantramﬂm dmmaater)tcancer,
toxﬁ{s é#(%hrf]?f?lg ﬂgbmn?aﬂgry(c% grtloﬁ%tn H%éb c&?‘gi tidns a?& éﬁﬁ&u éo treat and

Sori I sease
altoipughr skyeral deugs. argsinomwn, toma(\jgdlmltte{j §ff|c@|¢p,h§c§@mgte pain control is

rat@'éll Sdridveqr il Eyrﬁptoﬁﬁ%@ﬁéﬁéﬁtﬁic rd&'irf‘!aFe' ﬁlcréaﬂiﬁ? Reterogeneous

spiratory distress syndro pi geon fancj er
ng

a“él%%&ﬁ%” deggriver as ?Hﬂ‘?&f“e@W éPI‘P‘E @mr'aefm%}egp?ﬂlwmomg

bufhirse 3. (ﬁ@@ltlomaWr@l |§t;%ﬁ | #u3bcitatedC with ﬁmysnon -painful
rati

sefytls SO0 o TP MErUP GPaPPYaREs bl pedfndriporeases
sensifivity tokdush hypenesthelis)e pgieful gmtlo@ﬁqblpw&\geamoquems ghtmulation

(dﬂaﬁﬁcas@t)atlc 06#“%%%[“14"5&)?{1&) VYhérjaa?éq i Jahbi ﬁﬂg‘;tto’rﬂoxious stimuli

€ SC SIS

(thﬁgmfdaecdﬁ anewsa@r@hmer@eﬁﬁah ﬁ@@tmnq PN iSRUSAION GRitepggmoval of
thedl sEuRRioH S@lyPerphthid)N6r taneabs@ite 8N @t adefiRit Evie BéletiveOkensory

pathways (hypoalgesia).

Compounds of the invention may also be useful in the amelioration of inflammatory
disorders, for example in the treatment of skin conditions (e.g. sunburn, burns,
eczema, dermatitis, psoriasis); ophthalmic diseases; lung disorders (e.g. asthma,
bronchitis, emphysema, allergic rhinitis, non-allergic rhinitis, cough, respiratory
distress syndrome, pigeon fancier's disease, farmer's lung, chronic obstructive
pulmonary disease, (COPD); gastrointestinal tract disorders (e.g. Crohn’s disease,
ulcerative colitis, coeliac disease, regional ileitis, irritable bowel syndrome,
inflammatory bowel disease, gastroesophageal reflux disease); other conditions with
an inflammatory component such as migraine, multiple sclerosis, myocardial
ischemia.

Compounds of the invention may also be useful in the treatment and/or prevention of
disorders treatable and/or preventable with anti-convulsive agents, such as epilepsy
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di sorders treatable and/or preventable wth

anti -convul si ve agents, such as epil epsyi ncl udi ng
w@owrAosnaumat i ¢ epi | epsy, obsessive conpul si vePCT/EP2006/009731

di sorders (OCD), sleep disorders (including circadian

rhyt hm di sorders, insomia & narcol epsy), tics (e.dg.

Gles de la Tourette's syndifone), ataxias, nuscul ar

rigidity (spasticity), and tenporomandi bul ar joint

: u [ - s

et L PmdETBARAC, Bosdlfie PRSI dR¥adsofoCE), sleep

disprsier\inelyding sairgadian fhytammdispigers, drsapuim ds nafcotepeay), tics (e.g.

Gilt§VESt a0 olRMteB! SPndtEmids ehittxidsN hbscuidreabRmpt (sBhsticity), and
neurode%eneratlve di seases and neur odegenerati on such

teraRorgARAPYIAr IoBY AY$TERFIQN y degenerative dementi a

(including senile denentia, Al zheiner's disease,

Pick' s di.sgase unt i ngton'.s,.cho , . Parki.nson'
Coieglinds e chueitie . $heohS dreidein e SR of, bladcer
hypirestadajolloWing biasideo infldsmedignal so be useful for the

treatnment of anyotrophic lateral sclerosis (ALS) and

neur oi nfl amati on. Conpounds of the invention mai/T al so
e

Copwoysds upf i thendlyspiest 8@y oalsandei nusefid tin e dhsrekeatsrent of

near%lué@éi%mgrcﬁgéé%@s fldl ﬁélu'tréwegghé@lﬁ@m Gt @"s&fen%rﬂilﬁ,sbarticularly
ul nonary ass, raunati | aln I n ry, Spin corq,. .,

cebefeitpeofierhBts | (iR TIRI SN Re ATHATRET DS, Fiok's

disehs®) Hantingiitd chiored hRartkingat’'seiideast dridn@rdutfeldadakobsdisease,

l,oc thetigs. T n of t ' [
0GR ORLEL %, oo PO g e \ABAL P PR o
amygtophic laférel $aleresis (AlS)tandsneprainfiageationi n a furt her

aspect, a conbination conprising a conmpound of the

invention or a pharmaceutically acceptabl e derjvative
Comporgs of dhetinentignt May 3R bsekseWeinaperoptotediontand in the

tre¥ihgdht Bf HRUTRAEHSheRAtidNRIIOWIMG troRe, edrdiac RREBTENatRblyass,
.S used in conbi nation

¢ accggéabl e der| vaii ve .t.her eqf K
raifnetic 8radbiosny sPrét 4 Jﬂ‘%‘%”é@?e%’f active against the

same di sease state the dose of each conpound may
okl FLID MRy L83 SRR AR e, s o
ocal anaesthetics.

The compounds of the invention may also be used in combination with other
therapeutic agents. The invention thus provides, in a further aspect, a combination
comprising a compound of the invention or a pharmaceutically acceptable

derivative thereof together with a further therapeutic agent.

When a compound of the invention or a pharmaceutically acceptable derivative
thereof is used in combination with a second therapeutic agent active against the
same disease state the dose of each compound may differ from that when the
compound is used alone. Appropriate doses will be readily appreciated by those
skilled in the art. It will be appreciated that the amount of a compound of the
invention required for use in treatment will vary with the nature of the condition
being treated and the age and the condition of the patient and will be ultimately at
the discretion of the attendant physician or veterinarian. The compounds of the
present invention may be used in combination with other [antithrombotic drugs such

as thrombin inhibitors, thromboxane receptor antagonists, prostacyclin mimetics,
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skilled in the art. It will be appreciated that the

anount of a conpound of the invention required for use
w0 pooyoeasarent will vary with the nature of thePCT/EP2006/009731

condition being treated and the age and the condition

of the patient and will be ultimately at the

di scretion of the attendanti8physician or veterinarian.

The conpounds of the present invention may be used in
phespibdieaterase inhibitorst Hibringgemt anthganidist thcordbalgtic dugs a&h as

: r .01 nhi_hi. S h rece r,..ant | St
i3 Qe B o S REIASAS, EFSRL o R bt
drugstsucimeg espiamtaagidhe fked, t hr onbol ytic drugs such as

ti ssue plam nogen activator and streptokinase,

non-steroi dal anti-inflammatory drugs such as aspirin,
Thardmbimatibnk edferrékhto atmviei may comenieatle be quiesemtexb tor eisedry the

onyeni : fqr .u [ .1, 0 :
forl R asP St TN Fnd P, BopierBlih ogfhusations
corprising st icombiratioprass idefined @oie negetoer adthdaf phaechaedadicelly
LWt . Lcal C C L.E
acoshRatiy Sart ot P BB Rk 4 i SREC B o Bl e
indiMicual ncorapahenks cafnsoice ncembinatersh roayrbbeabdmitdstened (®ither
L.nistere [ equent | rosinultane | N

se QiR ST bl Bo e iRl 3 HobiieRl T Bligigsb el
foranoiatioombeanyecanveoienteroutdhen admi ni stration is

sequential, either the conpound of the invention or

the second therapeutic agent may be adm ni stered
WHeinr sdminigitratiora dsrisedquegntial, ieithel thes compownteolithe trivention or the

<o RPN R 0 R0 SRR SR e DBt
simuitansaurse tHeocorothinatiomnmay beiadmitisteegdpeither it e same or diferent

. ’Wﬁt be stable and conpatible with each
ph%r)qﬁag‘réf?ggr%g&ﬁ}ﬂéoo ér conponents of the formul ation.

When fornul ated separately they nay be provided in any
wr%:e‘?]”\égr%ﬁ@& iFO{h'@"sﬁﬁ]bOfbrmﬁﬁgé{r?ﬂi %L'b‘é bppr%kir%{bme{heaﬁlvo
are known for such conpounds in the art- e compounds
compouris imuserite ctabimyarise copwatible witirbeasht iother wend theeother
coranMecth\é BPthe formulation. When formulated separately they may be provided
in any convenient formulation, conveniently in such manner as are known for such

compounds in the art.

The compounds of the invention may be used in combination with the following
agents to treat or prevent psychotic disorders: i) antipsychotics; ii) drugs for
extrapyramidal side effects, for example anticholinergics (such as benztropine,
biperiden, procyclidine and trihexyphenidyl), antihistamines (such as
diphenhydramine) and dopaminergics (such as amantadine); iii) antidepressants; iv)
anxiolytics; and v) cognitive enhancers for example cholinesterase inhibitors (such as

tacrine, donepezil, rivastigmine and galantamine).

The compounds of the invention may be used in combination with antidepressants to

treat or prevent depression and mood disorders.
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agents to treat or prevent psychotic disorders: i)
anti psychotics; ii1) drugs for extrapyram dal side
wetdoeos239 f or exanpl e anticholinergics (such aBCT/EP2006/009731
benztropi ne, biperiden, procyclidine and
tri hexyphenidyl), antihistam nes (such as
di phenhydram ne) and dopami®ergi cs (such as
amantadine); iii) antidepressants; iv) anxiolytics;
Thermbmpouods) rof tthsz énventiam cedys bé arsedxianquinebicdtioni witls ttee deliowing
| C HiT=Y . L ] .
a0i3 SPE & ArBUE ot iR ) HERER ilserd L ARl AEGs: anc
i) Betldﬁpee‘ﬁsantscorrbl nation with anti depressants to treat
or prevent depression and nood di sorders. The conmpounds
of the invention may be used in conbination with the
Thé adompeiunds afjehe snveotiom exdy be ysedvientonibipatioar with seadeltowing
[ CSiy:
ag%rqt§ 'fgéfe?gar@g ?Pén\)teéff ety dlszara%% W%& a?’fl%j \;@%ﬂtl&érﬁr%%sangs
used in conbi nation W|th the fO||OWI ng agents to treat
r S ,
Thé ctoﬂ{(fgo\éﬁgé Sgﬁlﬁéé %%H%r‘?‘ (Pr';n_agﬁ be dJsezi flﬂtn%;n% %é\/tlé)ﬁt wm‘?'?l‘#e fé)ltc))wmg
ageniedtm improvebi nictine nwitidrawaihend oletioed mgcoagemravmgx l) nicotine
' [ aval tien
redéér’ga%\b%\rﬁ\g:fﬁ{afa%& gcgrt \%(EE re vga su%%Jafdf%ﬁﬁulg <$rP 6f %lcotlne beta—
cyatodextrimcared nitcnimmﬂa&heenanﬁu)rluuptuplqme bet acycl odext r| n
and ni cotine patches; and ii) bupropion. The conpounds
of the invention may be used in conbination with the
Thé adompoiunds af) dime smv(eotibmmaw be alsedhol comliimatioawaith dimel following
r [ r t t
20t 5548 ffefi SBondlMKichiluar'sho Al GRS SfayHE, AARMIDR. Rooptor
antfagomebsafqnlemmle aamrrmrmatean@ GABA Cpiepital agoregls ofor example
[ ds of
e ABaAARD R ) i FEEBISE aHRbREE Merahible AANFRRUAE.
foll owi ng agents t_o i mprove opiate w thdrawal and
C Aol . .
T ZEHERAEL B o [TRENTSH ek RELOLE T UornBiRERE it e fplowing
agemﬁrtenmmhven@pia'te ywithgrawal anstegduse apiategeravings if epioid mu
X T
rec%ﬁﬁ'?%gg)g ?éé]'é?ve%% Or%'agg)(t'oP a?‘uta\ﬁ?ﬁn?fj\‘dlrg%)%@ble buprenorphine; ii)
opioid receptor antagonists for example naltrexone; and iii) vasodilatory

antihypertensives for example lofexidine.

The compounds of the invention may be used in combination with the following
agents to treat or prevent sleeping disorders: i) benzodiazepines for example
temazepam, lormetazepam, estazolam and triazolam; ii) non-benzodiazepine
hypnotics for example zolpidem, zopiclone, zaleplon and indiplon; iii) barbiturates for
example aprobarbital, butabarbital, pentobarbital, secobarbita and phenobarbital; iv)
antidepressants; v) other sedative-hypnotics for example chloral hydrate and

chlormethiazole.

The compounds of the invention may be used in combination with the following
agents to treat anorexia: i) appetite stimulants for example cyproheptidine; ii)
antidepressants; iii) antipsychotics; iv) zinc; and v) premenstral agents for example

pyridoxine and progesterones.
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The conpounds of the invention may be used in

conbination with the followi ng agents to treat or
w@e@vom23s| eepi ng di sorders: i) benzodi azepi neRCT/BP2006/009731

exanpl e temazepam | ornetazepam estazol am and

triazolam 1ii) non-benzodi azepi ne hypnotics for

exanpl e Zol pi dem zopi cl on€0 zal epl on and i ndi pl on;

iii) barbiturates for exanple aprobarbital,
Thé utoaipaubds aff thepemteobm mdyabe wseddadbasdmbisatendwith the following
aggﬁg[&? B’gétb(lﬁ ﬁ %Ht\QJII Eat '|)ga)?1gd8[?r§§%q§s ||Z%)p|h ogrr%ac?%tora ﬁratagonists;
iii) (alntiemaMShfoamlampleTbedamnponrnds testostérené rreeemtmroantagqnitie for

exiRGE nlibnf 85@) %Od srt] tWiseFE n,HPZm OLJ\C?WI)'?)%X@%%%NC@?&\&&@T eat

anorexi a: ["ant s
cypr ohepti d| ne | | ) anti depressants; iii)
t
ThEURRRLARO L G5 idyehial May BEsth R IR WIS Sonowing

agerits td trc_aatmremeveoh antipm: b)eanjrpemlchoncs: dirbntitepressanist lh) armeolytics;
ancg1 ﬁ{/): g%ﬂlgnégﬁ{ﬂt&aﬁlé rrﬁ@th el%aqge%p%{ 'nmué'?1 fonjnqulatlons and

epressan receptor agon i)
pemobneeneti cs for exanpl e ondansetron V) test osterone
receptor antagonists for exanple flutam de; v) nopod
stabilisers; vi) zinc; and vii) prenenstral agents.
Tha heompoopdsi ofl she finvehton maynbe arseduip  doenbisabni with the following

ag ﬁgbfon?r'éap Q)rV\f)njeoclar; hﬁ Hﬂp L@&t%l%g n1|to§ éﬁrr‘id]@%et‘ﬂgllphenudate

revent —aut otics
ampheladéne dogauiations |an)1 asmpbineit pog; n)andmswnuant&nfbarﬂ)@mp'e

rokflpeBHAP T RIEH (846 o8 RHEoR B, LA S Bcepcr
agomsistd i($uot|o rEisi redanidime)wi @ntideheessants.ounedpfliatiereng tabolinestarase
'nhﬂ{'ttoﬁ p NGl @é‘?lé@ad Ae %ﬁ# géﬁe%gbibbt ?nrjl Z??gﬁlseand

pem)I ine; and ii) non-stinulants for exanple

Th Oc!o QQ f Mfre (i tig )PBlatUste‘arlﬁ éo?ﬁﬁnatﬂf‘u ith the foIIowing
BBieUFARe] Th RN T tEdRe 4

enocept or agoni sts (suc
agerhterto dneaepersanalltyjdppmm antipsyehticsii il) andidepressants; l") mood

n i bitors (such as gal antam ne and
Stagn'gys Sr?c’ gﬁ)ﬁe conpounds of the invention may be used

in corrbl natlon with the foll ow ng
The compounds of the invention may be used in combination with the following

agents to treat or prevent male sexual dysfunction: i) phosphodiesterase V inhibitors,
for example vardenafil and sildenafil; ii) dopamine agonists/dopamine transport
inhibitors for example apomorphine and buproprion; iii) alpha adrenoceptor
antagonists for example phentolamine; iv) prostaglandin agonists for example
alprostadil; v) testosterone agonists such as testosterone; vi) serotonin transport
inhibitors for example serotonin reuptake inhibitors; v) noradrenaline transport

inhibitors for example reboxetine and vii) 5-HT1A agonists, for example flibanserine.

The compounds of the invention may be used in combination with the same agents
specified for male sexual dysfunction to treat or prevent female sexual dysfunction,

and in addition an estrogen agonist such as estradiol.

Antipsychotic drugs include Typical Antipsychotics (for example chlorpromazine,

thioridazine, mesoridazine, fluphenazine, perphenazine, prochlorperazine,
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agents to treat personality disorders: i)

anti psychotics; ii) antidepressants; iii) nood
wa@t@bioki2sers; and iv) anxiolytics. The conpounecT/@aP20061@09731

i nvention may be used in conmbination with the

followi ng agents to treat or prevent mal e sexual

dysfunction: i) phosphodi esxlerase V inhibitors, for

exanpl e vardenafil and sildenafil; ii) dopam ne
triflagperaging,/ doipthikimes halapequni,t maolihddnea arel fla@paegnahnd Atypical

[ a ORLLON: 11 ] | pha tor . .

Anﬁ? ?);g%t%gs t orf g%anﬁémﬁ@kgﬂ%%t o(%lgar}nz% El% i sgﬁeer%ﬁgp 8uet|ap|ne,
arlprazsteagdpeasdqueea@dransiswplﬁdnr). exanpl e al prostadil; v)

t est ost erone agoni sts such as testosterone; vi)

serotonin transport inhibitors for exanple serotonin
Antideresdaet idnigsbiinchrde; senptonir aeumaled iimtebitarair(spdr @s citalopram,

0 qx n [

esé {émﬁpér[‘w rﬂﬁ?{e@he ?Q@eﬁ?% %@angéﬂrtllﬂﬁwee% ?!Hgf séro?orm;éérad enaline
reLtdtmka inkibiters dsuqlnaa}s anlafeeide. duloetine aad mhnawptam);t INeragdeemaline

f f
50 RS LGy’ %, ISR Lol ailptehg 16k o
amitriptyine, aipamipeaguing simigractinea snam otilne obrtnm\vitriepasryt trimmipramine),
mo%ﬁ#%ﬂsne 8% hg&el n‘tﬂg%& L@gtésois%%}%&ﬁd frﬂ&clmgephenelzine

r ozl ne zi'ne, nesori dazi ne
and | tnzpmdnyarmee) pandlodimegi (sech as bupropion, mianserin, mirtazapine,
I [ trlfluopera2|ne t hi ot hi xi ne,
ne% ?%%Agrérg]e#%dgﬁ hdone and | oxapi ne); and Atypical
Anti psychot i cs (for exanpl e cl ozapi ne, ol anzapi ne,
S [ r d
Moo Qt%F)hlgglng ug tc'ugg {}Elgg‘g %&J’ d{nﬁz\gl;ﬁ’(ﬁ%ﬁ@\% éﬁéigr%{?%/gll@ﬁﬁgroex
carbatrmzakleel Ialhmotngirwr gabmhnasplmmaﬁ%@ndélﬁga@e%l t al opr am
fluoxetine, paroxetine and sertraline); dual
serot oni n/ noradrenal i ne reuptake inhibitors (such as
Anxiehtties aclude bedzodiazepines sankl asralprezoigm ang lorazepam.
Nor adr enal i ne reuptake inhibitors (such as
reboxetine); tricyclic antidepressants ssuch as

It witi be iapprgclates thet arfepenea® rerein ip pHaAMAdY MERRGL? IFroRhylaxis,
pré@h % A RF %éd(?suc daerr LB RESNBA8) ’anYEPiB%Bhrkﬁ S @f%@ (whether

Itors as 1 socar boxazid nocl obem
mijdhmoedpraterer savere)eamallagine fead)ent aﬁ%ﬁt%t?'ﬁé?% c?@qﬁf&nSas
bupropi on, m anserin, mrtazapi ne, nefazodone and

trazodone). _ _
The compound of the invention may be administered as the raw chemical but the

active ingredient is preferably presented as a pharmaceutical formulation.

According to a further aspect, the invention provides a pharmaceutical composition
comprising a compound of the invention, in association with one or more
pharmaceutically acceptable carrier(s), diluents(s) and/or excipient(s). The carrier,
diluent and/or excipient must be “acceptable” in the sense of being compatible with

the other ingredients of the composition and not deleterious to the recipient thereof.

The compounds of the invention may be administered in conventional dosage forms
prepared by combining a compound of the invention with standard pharmaceutical
carriers or diluents according to conventional procedures well known in the art.
These procedures may involve mixing, granulating and compressing or dissolving the

ingredients as appropriate to the desired preparation.
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Mood stabiliser drugs include [ithium sodium
val proat e/ val proi ¢ aci d/ di val proex, carbanazepi ne,

WO 2000104329 ne, gabapentin, topiramate and ti agabCTIiEP2006/009731
Anxi ol ytics include benzodi azepi nes such as al prazol am
and | orazepam It will be appreciated that references
herein to "treatnent” exte@ to prophyl axis,
prevention of recurrence and suppression or
anel i oration of synptons (whether ml|d, noderate or

T oHf FlosARics e B I7 M ambefit Mo iy pumuiated for

adrathistnatisrt ey ety asutehend awludeehoseain & tdrmt dapdest fov eral, topical or

i ngredient. is. preferably.pr n s a pharnmaceuti cal
pa'}ear%ﬁﬁlag '%ﬁ‘?éﬁgé‘gm"ﬁ’ga%é’%é&ﬁ’fﬂ I%“ﬁg?r%aspect , the
i nvention provides a pharmaceutical conposition

conprisi.n oungd o i,avent i ' | af |
g BB P Bt B SMERL Bl 43R5 25ah0es
lozeagesi, ere@ays, ordilid gmes=Arafjoransidabrassocal qristeriig parentena solutions or
s cahrii el di l uent and/or excipient nust be "acceptabl e
USPFP'RE>-sense of bei ng conpatible with the other
ingredients of the conposition and not deleterious to

the.recipient of . T 0 L nyent i
TPt ot OF I tresd o BRTRE R bsCksb e el AYCHRH Rflnce,
oinpmefsy edamg o fdiibns,neyea omdmpata ehdotye loe déanvadraps, ompregriated

st andar har j.cal j : i Ordi
oreRyEo 208 aBRBRE S bl on Bl BbBit sihieiBhd B0 LI as
preBbpmtves; colvdntsets awsist idnvw peretrationrand emalfiemtatin mintenedts and

conpressing or dissolving the ingredients as
Cre3FBr opri ate to the desired preparation. The
phar maceuti cal conpositions of the invention may be

fornul ated for L Ni.St i.Qa,.b ; .Aan
The Srfiriofs i 7186 ToaM {intBiccbor RN Bt baimieRNSuch o cream
or patreattebadesaahd athanolatri aeylt alcotminfer lstionsc| Sdthgarienamay be

preggﬁts%oﬁr%saithp 12 LJEBQS a%%u{ éehs"}o %FtrfeQ‘Bm\L%tiJr@%&te%suaHy they will

powders,” granu ozenges, creans ofr
form upuiocabpue et af therformglatidn.as oral or sterile
parenteral solutions or suspensions. The topical
formul ati ons of the present invention nmay be presented
Tablets érat capssitesrfoe prabiadinimisttation anayalps irownit deseopresentation form,

and inﬁ‘z}ync%ri]ltteﬁn A0 Y6 S oxEBlentl QR as! BIRIIFS A8LRE, for example syrup,
acacia, gelatine, sorbitol, tragacanth, or polyvinylpyrrolidone; fillers, for example
lactose, sugar, maize-starch, calcium phosphate, sorbitol or glycine; tabletting
lubricants, for example magnesium stearate, talc, polyethylene glycol or silica;
disintegrants, for example potato starch; or acceptable wetting agents such as
sodium laury! sulphate. The tablets may be coated according to methods well known
in normal pharmaceutical practice. Oral liquid preparations may be in the form of, for
example, aqueous or oily suspensions, solutions, emulsions, syrups or elixirs, or may
be presented as a dry product for reconstitution with water or other suitable vehicle
before use. Such liquid preparations may contain conventional additives, such as
suspending agents, for example sorbitol, methyl cellulose, glucose syrup, gelatine,
hydroxyethyl cellulose, carboxymethyl cellulose, aluminium stearate gel or
hydrogenated edible fats, emuisifying agents, for example lecithin, sorbitan
monooleate, or acacia; non-aqueous vehicles (which may include edible oils), for

example almond oil, oily esters such as glycerine, propylene glycol, or ethyl alcohol;
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dressi ngs and aerosols, and may contai n appropriate

conventional additives such as preservatives, solvents
WO 000853234 drug penetration and enollients in PCTER®NG/609731

and creans. The formnul ations may al so contain

conpati bl e conventional carriers, such as cream or

oi nt ment bases and et hanol 28r ol eyl al cohol for

| otions. Such carriers may be present as from about 1%
prasprwativeéomrtexgsﬂaﬂeometﬂyfsorf opyl |paityidooxybéhzoateisusdrbig ackieand, if

' ormul ati on. Tabl ets

de%}’rl SQ%W &%lbg\'&mﬂ 'gé)"{?"%s%&?&tg. on may be in unit

dose presentation form and may contai n conventi onal

| . a

Sugb(&élteggglélﬁll cg:;ﬁ%jnré ggg%r ﬂgﬂe%%u&?&ﬁ é%ilc aJns?'% & é &Péo% bulteHBr other
glyperidevi nyl pyrrol i done; fillers, for exarrpl e | actose,

sugar, mmi ze-starch, cal cium phosphate, sorbitol or

glycine; tabletting lubricants, for exanple nmagnesi um
Fosmemrmrel aﬂaiirttstrqbiohyﬁuildywaa’h@ogagec&brmsr as p'repared utilising the
corgé r{E{ grg(f grgtéc‘r ?(/gﬁlc gm &Ig%nietgglrﬁtr% ?Ol.fnd, depending
onghe peiacle anﬁmantemraélbe useg, dm lpep et et swependﬁdrrg digsolved in the

h . I

ve@él Qrﬁj?aenﬁ%hh%:ég@ﬁ% {ﬂgnrbgﬁﬁlungt&gﬁ %t‘iﬁééto‘lv‘éﬁ in %?eqtfbrclﬁjectlon
ane Xitepbteriliseguefers fiing ditb y ssulatpie &l onamnpewe and sealing.

ermul sions, syrups or elixirs, or may be presented as a

dry product for reconstitution with water or other
Adsantagdruslyy elgeoisesiitf as ea ol aBaesthetlicuirdsgrvatijver and dwdfering
agfY cERBEARERNPRE BARle. HFiHhES i a0 g ESREBGNG can
begrazeoséteswlug) mtgethatvuahend hlyeimkgrerehsmwe@elhﬂaﬂ vaaum. The dry

r.bo i I [
!yoﬁ@!ﬁeods étg’ 5 t%%&lgéﬁsth@e\}nﬂ%ﬂ%ﬁ%ﬁ %% i d%'h? gg)]gal(yf water for
mjcmtlan‘ph‘eyl bei suppligd dor teicopstitutenthel Bquie, prear tecaspa; Parenteral
egQus I

suflaispRecars S Py 98 §dﬂg&§{aafg?ée gsang%gnsgasebg @ pl Sthat the
compowryd mws@byd@ﬂ in the wethin)é nrasltmoﬂ beging digselyet \ang, stegjsation
cariﬁ(oqggél gccgﬁ%h%ﬂegoﬂsy gf?cyr{c: oﬁ'\:'/é; ﬁgr‘h rf?)e \9/% Zé}ef?iﬂsétpﬁ)b lekposure
to ethybene ngidageafore. s@Ependingt or thes SWIH velpteai pﬁ\dvantageously,

surg%ﬁénftng} erle?tllngs UBBAS i HNRASHS the® cBmpbAHSR 18 Uakiffated Tuniform

distribution of the compound.

The compositions may contain from 0.1% by weight, for example from 10-60% by
weight, of the active material, depending on the method of administration. Where the
compositions comprise dosage units, each unit will for example contain from 5-1000
mg of the active ingredient. The dosage as employed for adult human treatment may
range from 10 to 3000 mg per day depending on the route and frequency of
administration. For oral administration a typical dose may be in the range of 50 to
1500 mg per day, for example 120 to 800 mg per day.

It will be recognised by one of skill in the art that the optimal quantity and spacing of
individual dosages of a compound of the invention will be determined by the nature
and extent of the condition being treated, the form, route and site of administration,

and the particular mammal being treated, and that such optimums can be determined
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gl yceride. For parenteral adm nistration, fluid unit
dosage forns are prepared utilising the conpound and a
wat@riohr3vehi cl e, water being preferred. The chPapBR20d6/009731
dependi ng on the vehicle and concentrati on used, can
be either suspended or dissolved in the vehicle. In
preparing sol utions the co@dound can be dissolved in
water for injection and filter-sterilised before
by tomventigndl teahnimuesi titawillalso beé appreaintedudyeorendf Sdthini thg.art that
S S SU | &< '
e RIS o AR 3, 8 Anfr 3 8es8 T Db of the
lnverht@nv@mrc per. dayofoe mhdafined tiuember abdays;, wan tbleeascertplosdi tly dhose

CEiLL . o
Sk'ﬁaﬁnk?ﬁe g'&rgj\%@g °§ﬁ%‘5§‘:"°f‘/§c‘4& ld%% d{'%gtdnﬁ%/}ﬁ f’éfgg’h%”? delg powder

is then sealed in the vial and an acconpanying vial of
All ;Bﬂlé&{alﬂérg{, eﬁ%\#eﬁ@'b@g ng?sai}efr_ﬁ at;i‘sg ﬁ?t] bgldantdosa{tgrﬁtgibgﬁl&ét%? cited in
thiprepeaifieationn arabbereint iisddryorated barr@fmnﬁeraSexfc @gcht individual
putyggtl&rp &Qngeécg I dps & IVIBU%l em‘ﬁ?&‘téﬂ QO' st fﬁ@grpgfated by

erng |sso erilrsatron cannot be
refereocerpéreshasithbygh fully setfodh. The conpound can be
sterilised by exposure to ethylene oxide before
suspending in the sterile vehicle. Advantageously, a
it veilibeaappaediated thast the igvengjemtindludeisrtbe dalewving further aspects. The

em%ngn%ﬂst H&%Hbgd ffcﬁ'cthle fﬁ'ﬁtaesgg&' élﬁr|£ﬂrféé6|y cp We'sg'?%‘?/ﬁ%;é%%ects.

rom
Theveei@lases fiod cemtmsedesouheqebem/&btyndvewgﬂﬁ,amonflﬁée, to these

j terial, depending on the nmethod of
fu@%%gr/{)eeg fation. Where the conpositions conprise dosage

units, each unit will for exanple contain from 5-1000
ng of the active ingredient. The dosage as enpl oyed
fibr addlcempownthofithe veatian i%yS? mig%at*ng SfrPRYept GBQGGeﬁ@e or

per daypndRiBR Mdisle® By MtRIUlAYH 8f didgb Redestiur® thannels.
adm ni stration. For oral admi nistration a typical dose

may be in the range of 50 to 1500 ngy per day, for
agyanmpl & niéiﬁbd of ﬁwmmt pepradanitior] df avdideabe or eondjtivrs awkdiated

by on é&lg{aon ofn Vo tage Sgtted slaatun{ a%nﬂefs'lﬁglm%%§ &SMpnsmg

and sp CI
administering an effective amount of a compound of the invention.

iii}) Use of a compound of the invention in the manufacture of a medicament
to treat or prevent a disease or condition mediated by modulation of

voltage-gated sodium channels.

iv) Use of a compound of the invention to treat or prevent a disease or
condition mediated by modulation of voltage-gated sodium channels.

Experimentals
The invention is illustrated by the Examples described below.

In the procedures that follow, after each starting material, reference to a Description
or Example by number is typically provided. This is provided merely for assistance to
the skilled chemist. The starting material may not necessarily have been prepared

from the batch referred to.



10

15

20

25

30

i ndi vi dual dosages of a conmpound of the invention wl|

be determ ned by the nature and extent of the
w@ovdiosdi2en being treated, the form route and BCT/BP29D6/009731

adm ni stration, and the particular manmal being

treated, and that such optinmunms can be det erm nedby

conventional techniques. 225w |l al so be appreciated

by one of skill in the art that the optinmal course of

treatnment, i.e., the nunber of doses of a conpound of
whE NGRS RaBL 0 REE oF Dl ol 034 BB Rgo R o
thoseiskijjed amtengit osrdh & proceduref may éaoivenminde tvariationafara@xample

; : . ) di . - i N
redeh SerpipuPt, TohGsaEns bl H bRt g Hork LB cbRéions or
chropetodgraptat penificabierecdraditeing. | ncor porat ed by reference as

i f each individual publication were specifically and

individually indicated to be incorporated by reference

' t f t ; bhloi

Tha Xl despiid [ he, EZmpE dbealited hetaiibier nave, al been
prepgrachey a issh stapsfrontistereogemicalhi pyreiestyl Bevotloprotinate or ethyl
5-dxblRbrARRRC forSdx@hipld byuAee! The stetdiRhemistiyt diahe aRRLIADS of

The di seases l'g_md condi tions descri beg above extend
they ezl Bt PRIt BavaBed 45HNRE O AEp A dTPn that the pure
cotfyupsion dofo8-okdrpralinatenit i rainfatredutheouighotir ey isalgsequent reaction
corﬁ{;@’n%mi ng a disease or condition nedi ated by

ation of voltage-gated sodium channels. ii) A
nmet hod of treatnent or prevention of a disease or

Thé %g!)lmeoﬁbgﬁﬁgriagéﬁﬁ% e dodBtaiteon tRE Visitdatrddicfh below the

umc in a manmal ,conprisin admnlsﬁ{erlnrg
ha&rl?e@'ﬁﬁéé‘ﬂﬂ%oaﬁb‘aﬁﬁs'éfda{“@%rrﬁo'ﬂnﬁg BPEfMENtsnPYSIGAINING the
relhfivie) sté#e8cK¥mistnt MR Wisteeritdravithmespddt enthieronkelt the 5-position.
manuf acture of a nedicanment to treat or prevent a
di sease or condition_nedi ated by nodul ati on of
volt age- gat ed_sodiym channgy$. iv) Use of a conmpound
of(the i nveyft i D40 e or prevent a di sease or

S on m@ | ation of voltage-gated
um cBanne

Expgri neft al s
Compounds are named using ACD/Name PRO 6.02 chemical naming software

U

(Advanced Chemistry Development Inc., Toronto, Ontario, M5H2L3, Canada).

Proton Magnetic Resonance (NMR) spectra are typically recorded either on Varian
instruments at 300, 400, 500 or 600 MHz, or on a Bruker instrument at 300 MHz and
400 MHz. Chemical shifts are reported in ppm () using the residual solvent line as
internal standard. Splitting patterns are designed as s, singlet; d, doublet; t, triplet; g,
quartet; m, multiplet; b, broad. The NMR spectra were recorded at a temperature
ranging from 25 to 90°C. When more than one conformer was detected the chemical

shifts for the most abundant one is reported.

HPLC analysis indicated by R(HPLC): x min, was performed on an Agilent 1100
series instrument using a Luna 3u C18(2) 100A (50x2.0mm) column (mobile phase:
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The invention is illustrated by the Exanpl es descri bed

below. In the procedures that follow, after each
wae@roing material, reference to a Descri pti onPGI/EP2006/009731

Exanpl e by nunber is typically provided. This is

provided nerely for assistance to the skilled chem st.

The starting material may 126t necessarily have been

prepared fromthe batch referred to. Wiere reference is
100fadpvater #h@08%eTBA] do "9SPeri[dcatdnitritec € d008% &AM 18nlie, flux =

1mgmzjgtegégﬁa“}éy?lé%ﬁgz6%[ led in the art, such a

veé mhor variation, for exanple
reacti on tenperature, reagent/solvent anmount, reaction

' 1djit i t oqr [
vt SBpcu il e SR SR G o &1L BHE ARARE Wags Spectrometer
(Michoendssditd) ersorte fgiletadSBet190dasseBpdeiipmederl operating in ES (+)
r re : [ ISt f hery
and RP I En2Sudh dddl of bfica ARGhELEIESSTEIE Basy Secometer,
opérating ineaP () BUES: € ) ioTizatien arode chepled with HRLG instrument Agilent
t It i .
110 SRR TAS 1 (ORI AP B Z SR AR B fana.0
mnof 3impiochpliegiHasat €00% [waient+8i 196 HAOyH] fghouhinathen from 100%
ubs e ti condi t.i he a t . .
TP gk BRI 50 TR RRE O HETH EES BErN Lip 3o
finsliyoundepethese tcbaditiorss e raimsiTgA6UC oflux=hd s, AIC/MSE- ES
1H NVR exper i ment by d. n.ni ng, .t rel ati . )
(3ber e eranTiad g broupAleSEhBR i ook §irbi. Pl fmebife phase:
10%3[/@?@ QGPOEB%SNgs] Pre6 i1t infi) .théwo fipAv mw?, a{lwetemaufrjzcglifswaasﬁuﬂ%I to 5%
: . nam.ng. sof t war vange
(wiFoH B Ty NP A e BFHCIL] i1 S Eibdaly eibrngse SRgSs for 2
mifsana@Rr; fk-01 gAL/Wagnet ihe Masossta diVBe ppalcin theamelecular
. typically recorded either on Varian instrunents at
ionghepterdp (EPOE§E- or 600 MHz, or on a Bruker instrument at
300 MHz and 400 MHz. Chemi cal shifts are reported in
ppm (d) using the residual solvent |ine as internal

Thet aptitat dotaph i was ngepsuredros ardSEE | GiRedPq digtal polarimeter

(A\-689gheT=20rC, deull MeOH), triplet; g, quartet; m
mul tiplet; b, broad. The NVR spectra were recorded at

FIgSh SR b F eIt et DaoE Nt g ik G820t mesh

e
(supplied by Merck AG Darmstadt, Germany) or over Varian Mega Be-Si pre-packed

cartridges or over pre-packed Biotage silica cartridges.

SPE-SCX cartridges are ion exchange solid phase extraction columns by supplied by
Varian. The eluent used with SPE-SCX cartridges is methanol followed by 2N
ammonia solution in methanol.

In a number of preparation purification was performed using either Biotage manual
flash chromatography (Flash+) or automatic flash chromatography (Horizon)
systems. All these instruments work with Biotage Silica cartridge.

SPE-Si cartridges are silica solid phase extraction columns supplied by Varian.

It will be recognised that spectra and diffraction data will vary slightly according to
various factors such as the temperature, concentration and instrumentation used.
The skilled person will recognise that XRPD peak positions are affected by
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shifts for the nost abundant one is reported. HPLC

analysis indicated by RR(HPLO : x mn, was perforned
w@rooan422g9 | ent 1100 series instrunent using a ROTEPBN6/009731

C18(2) 100A (50x2.0mm colum (nobile phase: 100%

[water + 0.05% TFA] to 95% [acetonitrile + 0.05% TFA]

in 8mn, flux = 1m/mn, d@Fection wavel ength 220nm

Mass spectra (I\/IS) are typically taken on a 4 1l triple

dlﬁG#@leééJP\Oi ﬁpmrﬂéﬁtpﬁéntlﬁﬁé §URBR B8 reithrelthud r§u%ect to a
va Lyh_@ esl\@§1seta$pectrorreter operating in
5) ioni zati'on node or on a Agilent LC MSD
1100 Mass Spectrorreter operating in ES (+) and ES (-)
XRaynPczvadérd?iffImtzkm coupled with HPLC instrunment Agil ent

R&PPowaér BiFfrddtibh IX/ERPDESné%usamJ Yeérfcsmie8 IdnOBREr DBOES, using

So ? +héA§ \{) racfﬁ @IP}?&' §5 tension;
40%53 e e R o
0.0RCRBCHrime per Bepri Insedondal Ttys SATORe wasayeparemntzecﬁmaﬁl@found

samdpl@ihdldef=40C, flux= 1 nmn; LCMS - ES (-):analysis
performed on a Supel cosil ABZ Plus (33x4.6 mm 3mm)

hase 000/ 0 N for n
D ek e e b eI SR gl b etapiZes el gogbtRer
peathas Mp@%@l@qpenﬁe@ yder afnwawqrwfdﬁaérs inplediag the machine
empydd t the nstefod heting, the datidtipn fstamdard] hobnidityraind the ptifitg of the
saff Rusegectra only one peak in the nolecular ion
uster is reported. The optical rotation was rreasured
on a JASCO DI P-360 digital polarineter (I=589
Mettingroints zapqried e ths exnerimentals piecestipated HP 6’?1%?%5@? ghihg onset
of Edotierm el Ye h%s'atélreldetﬁhnﬁgl'Dsz:ﬂaﬁm;/dl@a gel 230-400 nesh
(supplied by AG Dar nst adt, Gernmany) or over
Varian Mega Be-Si pre-packed cartridges or over
The fSoRfilasle BisRlAG BbSreliaidns@dedr | dges. SPE- SCX
cartridges are ion exchange solid phase extraction
colums by supplied by Varian. The eluent used with
BSBEOSCX car t ryigtgasdimsthyRt@natarbendtowed by 2N ammoni a

sol ution in nethanol .

DCM - dichloromethane

DIPEA - diisopropylethylamine

DMAP - 4-(dimethylamino)pyridine

DMF - dimethylformamide
O-(benzotriazol-1-yl)-N,N,N'N'-tetramethyluronium

TBTU - tetrafluoroborate

THF - tetrahydrofuran

TFA trifluoroacetic acid

MTBE methyl-t-butyl ether

Et20 Diethyl ether

AcOEt Ethyl acetate

MeOH Methyl alcohol

DMSO Dimethyl sulfoxide

Description 1: 1-(1,1-dimethylethyl) 2-methyl (2S)-5-ox0-1,2-pyrrolidinedicarboxylate
(D1):
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In a nunber of preparation purification was perforned
usi ng either Biotage nmanual flash chromat ography
W@ Bloaskeey9 or aut omatic flash chromat ography ( HECT/EBI9P6/009731
systens. Al these instrunments work with Biotage
Silica cartridge. SPE-Si cartridges are silica solid
phase extraction colums s@Bplied by Varian. It wl|
be recogni sed that spectra and diffraction data wll
slbﬁlhtly according to various factors such as the
, concentration and instrunentation used.
Tzir skill ed person will recognise that XRPD peak
ttions are affected bydi fferences in sanple height.
he peak positions quoted herein are thus subject to a
iation of +/- 0.15 degrees 2-theta. X-Ray Powder
i ffraction X Ray Powder Diffraction (XRPD) anal ysis
was performed on Bruker D5005, using Sol-X detector.
To Ehsolamubfsédnirerciiip divailabies mathye 5-axadli-prolinate (20g,KB0mmol) in

oo (oA e 2ol e aiiie 5 g noly SRS aommon

and.thigh ZiQJpwﬁe I”a?sﬁlet‘lorﬁtcﬁrBOGZG €(6®g1d880rﬂ'ﬂnel)sanlptm (E®mI). The

resBliB aF iftle a8 sl LoDy 1 SR s oFhem the stvent
wab eeagved amdeharbdttl&lﬁ ertd;@txrleeerrd paakcraSe meatetialedas Spurified by

iR Sy et Hlap e gristene Sk athEe @i 49 o
aﬁ@r’dlr’a(ta?é\'féi ,trltbltrﬂtfbd Ilrte ygﬁmeéd/t c}ﬁﬁthpll&thei'y gitré tidte $|ampg?nm aga. white
soltE (920 % Rinfe DR et S Sesil - A0 B N 300

MHze@cmlgrasprdym 6w (dBKGHNAITBSES3H)T izeeé-aJqum Mgt 2152e2.45 (m,

1K) A 5% AOAGE B2 odHat < EENPE chi or omet hane

DI PEA - dii sopropyl et hyl am ne DVAP -
4- (di et hyl am no) pyri di ne

Description 2: methyl (28)-2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)-5-oxo-5-{4-
[(phenylmethyl)oxylphenyl}pentanoate (D2):

d ojl\

0
Ojﬁ

n-Butyl lithium 1.6M solution in hexanes (0.88ml, 1.4mmol) was added dropwise to a

solution of commercially available 1-bromo-4-[(phenylmethyl)oxylbenzene (390mg,
1.48mmol) in dry THF (2ml) at -78°C under nitrogen atmosphere. The resulting
suspension was stirred at -78°C for 40 minutes and then it was added dropwise to a
solution of 1-(1,1-dimethylethyl) 2-methyl (2S)-5-oxo-1,2-pyrrolidinedicarboxylate
(D1, 300mg, 1.23mmol) in dry THF (2.4ml) previously cooled to -78°C. The mixture
was stirred at -78°C for 40 minutes and at -40°C for 1h, then it was quenched at -
40°C with an aqueous saturated ammonium chloride solution. The mixture was
diluted with water and extracted with ethyl acetate. The organic phase was then
washed with brine, dried over Na,SO,, and evaporated under reduced pressure to

give the crude material, which was purified by chromatography on silica ge! eluting



10

15

20

25

DVF di met hyl f or mam de
O0- (benzotriazol-1-yl)-N, N, N N -tetranet hyl uroni um TBTU
wo edorafil2aor oborate THF t etrahydrof uran TFA PCT/EP2006/009731
trifluoroacetic acid MIBE net hyl -f-butyl ether Et20
D ethyl ether AcCEt Ethyl acetate MeCOH Met hyl al cohol
DVBO Di net hyl sul foxi de Des@ription 1. 1-(1
. 1-di met hvl et hvl) 2-nethvl
with 2§ lebexaxe -/ letRylaxatate | (DBLE) dbus affdrding| the diti€oompoand as a white

o (B! 3Pl RETEEBh &Y ST APl = TR D30 CHINMR 509 M.

CoTY Sbpnti)t Z198Y(daHY) &7 .§0LD.361 I, SHA0MOBLJ,, 2HVBR0L(bS,. 1), 5.15 (s,

40 L)L an e r i ol uti on o (R1
2Hp B (i B (2 60Ty o1 Paebid r b 2 (e B2 02
(mstHY, ned (8toHom tenperature for 2 hours. Then the
sol vent was renoved under reduced pressure and the
crude material was purified by chromat ography on
DeSéription 3g eleti®)l Y2 $R8HAM (bhersimétaiitosaivenyl BB lavdingite2at gyrrole-2-
7:3 t :6) to afford (after a trituration in hexane
Qﬂigﬁﬁﬁﬁggékther 1:1) the title conpound as a white
[ - 969 ; Rf (cycl ohexanes:ethyl acetate =
G 20 QM NVR (300 MHz, CDCI3) d(ppm: 4.62
, .78 (s, 3H), 2.68-2.58 (m 1H), 2.52-2.45
H) , 2.37-9. 27 (m 1H), 2.08-1.97 (m 1H), 1.48
9H). Description 2: nethyl (2S)-2-({[(1
\dinethylethyl)oxylcarbonyl)anino)-5-oxo-5-{4-
phenyl met hyl ) oxyi phenyl } pent anoate (D2) : /7-Butyl
ithium1l. 6M solution in hexanes (0.88n, 1.4nmol) was
added dropw se to a solution of comrercially avail able

Tola BoRAGH 4f Medie nYEIRL{W | 1-airetiyrnmeRRylIcaPoRYW}amino)-5-oxo-5-{4-
[(phenylmethyl)oxy]phenyl}pentanoate (D2, 323mg, 0.75mmol) in dry DCM (4ml) at

0°C, under nitrogen atmosphere was added trifluoroacetic acid (1ml) dropwise. The
resulting pale pink solution was allowed to warm to room temperature over 1 hour,
then it was evaporated under reduced pressure, affording the title compound (D7,
291mg, 0.68mmol, 91%) as a greenish oil which may be used in the next step
without any further purification; Rty (HPLC): 3.69min; MS: (ES/+) m/z: 310 [MH",
C19H19NO3 requires 309.

Description 4: methyl (5R)-5-{4-[(phenylmethyi)oxylphenyl}-L-prolinate (D4):

Description 5: methyl (5S)-5-{4-[(phenylmethyl)oxylphenyl}-L-prolinate (DS):

To a solution of methyl (2S)-5-{4-[(phenylmethyl)oxy]phenyl}-3,4-dihydro-2H-pyrrole-
2-carboxylate (D3, 13.7g, 32.4mmol) in MeOH (200ml) was added PtO, (240mg) and

the mixture was stirred under a hydrogen atmosphere (2 atmos) for 6 hours. Then
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1.48mmol) in dry THF (2m ) at -78 OC under nitrogen
at nosphere. The resulting suspension was stirred at
wo 7@z0ins 40 minutes and then it was added dr op@i/ER200€©009731
a solution of 1-(1 ,1-dinmethylethyl) 2-nethyl
(2S)-5-0x0-1, 2-pyrrolidinedi carboxyl ate (D1, 300ng,
1.23mmol) in dry THF (2.4m30 previously cooled to
-78C. The m xture was stirred at -78C for 40 m nutes
thexpatalyst waiiered off ahd theeoivent remeverlemdsn eedured -prd3OeE to give

j .
= ol R AR o R B0l Vi R0 . e
resafiting| cradetreaterial s purifiadi by gheoswatograpimhen siliwahgal ebitirig with
cya{)}’\é}&neq%{ FAa 56 (‘%ﬁ%{?% t&4 rﬁ\fl?eoﬁ’ﬂeaévﬁl‘#p#ﬂgg r reduced

pressure t grve t cru eria
purified by chromatography on silica gel elutingwth

D4g e 1 38h ehdatrempl, of 34y fia cMB aleS/-d 5/8) 312 {iMbl lafG1OHR! N@& reguires
B eane o T (eehpor iy bl PG SR (00
MHz DT @pmit (A, iH)% A5, 2 7.38 5b2H)3B 20nit, B¥) 6.93 (d,
2Hz;h§?8i£§:2+§;_*ﬁ7§3 ?%fqu.og}{%'_@b%? B9 ﬁ"a@ 'éé%g":}cgﬁn 1H);

2.Q92.18 K, 26)); 16672108 (! Hmosb.ewzee(rsthemton BeSerangitheproton

I
at %ﬁé?ﬁ'?n%’ obs B’ﬁgnyl nmet hyl ) oxyl phenyl ) - 3, 4- di hvdr o- 2H py

rrol e-2- carboxyl ate (DB%: To a sol ution of methyl
D5 08, 2-9017¢l1Y=6%. MS: (ES/+) m/z: 312 [MH']. C19H21NO3 requires 311; Rt

(Hf%cﬂeny rﬂié't %flhgégél heeRMACe R ﬂ°)3? géﬁ ﬁ-%l{nth (300 MHz,

phenyl fpent anoat e
COC1y)5itprn): 7.40 @4, y2HDCIWlC(54('d ?Hht7 20@, aHd&r2dn(tt ﬂldgeﬁ191 (d, 2H),
e d ol ea 1
« FHBIRACHR % QIR ORI LS 22 2
2.092. ﬁar(mm 11d); AR .02 e 1 BY; ul.€8-6\8&r(ml. 1hipUNOE thiebwmeant thwam;oton at

R B Sl R S 105 2 & grccni sh of |

whi ch may be used in the next step without any further
purification; Rt (HPLC: 3.69mn; Ms. (ES/+) mz: 310

DesMittlop'e; SHAHHNBd AT Ben IEEGHAiRL!BB): 4: Tt Y]

) -9~ (AT {PheTlyl yr)yoxyrp nat e (D4?
Dederiptionpt i on 5: Get hyl (5 1411, -dlmethmthvl)oxylcarbonvb‘iﬁ
[ohehimamy ok idHAAQY) TBrbihe dopty! phenyl M-prolinate (D6):

OH OH
N 0 )\ 0O
° LTk

To a solution of methyl (5R)-5-{4-[(phenylmethyl)oxy]phenyl}-L-prolinate (D4, 120mg,
0.38mmol) in THF (2.3ml) was added LiOH monohydrate (26mg, 0.61mmol)
dissolved in water (1.1ml), followed by methanol (1.1ml). The resulting solution was
stired at room temperature for 2.5 hours, then left overnight at -18° C.Then the
organic solvent was evaporated under reduced pressure maintaining the temperature
at 38°C and the aqueous residue containing the acid intermediate (D6, Rt (HPLC) =
3.63min. MS: (ES/+) m/z: 298 [MH']. C18H19NO3 requires 297) was treated with
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To a solution of nethyl

(2S) -5-{4-[ (phenyl net hyl ) oxy] phenyl } - 3, 4-di hydro-2/-/ -
W@00704239 2- car boxyl ate (D3, 13.7g, 32.4mmol ) POT/KRIOBH/009731

(200m ) was added PtO2 (240ngy) and the m xture was

stirred under a hydrogen atnosphere (2 atnos) for 6

hours. Thenthe catal yst was3ffiltered of f and the

sol vent renoved under reduced pressure to give a red
BQSEO iHidorg, Wi E7imeb odlissalved ire Thi (1a1:ret)atr be ardctigas mpdure was

stir%& Q} I}}%ﬁpﬁnﬁﬁ%tﬂ% i3, 5T Hﬁurrseﬂfele t0 cwje tseé\)agl)rat\(\gds and

pur i romat ogr aphy on u In
thec pasio lpauesus solulian wag@sidifies 4100°C w«th aomx)eou:a 18 HGi dolutien to

pH%EQr% Sg’irp?z&oé’cgf%guT %Lu]tiér? 1’%%9‘?—%%%@9 tn e% f‘%c/ at¥5(2x%&)ml) The

orgaArLplyase3drgghnpyer Nazsp@mdoeh@paraéecbuhwr radecext pressgreyave a

o it A gy 0 S s o

white) posde3 (P, 23Hmg.4.99% (d, twicH) $te|zls)ooR( dHPLOY) ;5.81min; Rf

(cyg‘%ﬂéx %h&ﬂ@c;@*% ?m%w(@s We) %28§M2s{\1£ﬁ é%%rggNos

recwﬁfésta% Mfot(Eﬁ/-mm/z:sSQﬁ)[Mﬁﬂ @%ﬂ?éﬂﬁe&qum&s 307641 NMR (300

r éqw rQSS(popn? /07 %?3 (EE%/E;H 36 %“351% hfw(lj ZHF%Q(S—AZESI\I%) 4.65

(brtl,cjdd) Ak tome,: ‘EH)h?ISBa(daet atHy, 2.37:(Bin, 161),3211-1190MR,(39)) 1.16 (s,
, CDCI3) d(ppm: 7.40 (d, 2H); 7.35 (t, 2H); 7.29
d2H) 7.28 (t, 1H); 6.91 (d, 2H); 4.97-5.07 (m
2H) ; 429(dd 1H) 409(dd 1H); 3.71-3.75 (m 3H);
. . |(m 1|—% .

heny/Imbth n motidinecarbotyzde (RR). Descr i ption 6:

(5R) - 5- {4-r(pheny| nmet hyl ) oxyi phenyl ) -L-proline (D6):
Description T. (5ff)-1-{r(1

, 1- di net h oxyl car bonyl } - 5- (4-

yi phenvD-L-proline (D7): To a solution

41[~ henyl net hyl ) oxy] phenyl }-L-prolinate (D4,
20ny, 0 38 ) in THF (2.3mM) was added Li CH
ohydr at 26ng, 0.61 mmol ) dissolved in water (
m), followed by nmethanol ( 1.1m ). The resulting
lution was stirred at roomtenperature for 2.5
hours, then left overnight at -18 C Then the

To a solution of (5R)-1-{[(1,1-dimethylethyl)oxy]lcarbony!}-5-{4-
[{(phenylmethyl)oxy]pheny!}-L-proline (D7, 1.44g, 3.62mmol) in dry DMF (20ml) were
added DIPEA (1.26ml, 7.24mmol), then TBTU (1.23g, 3.98mmol) and after 20
minutes, 1,1,1,3,3,3-hexamethyldisilazane (1.15ml, 5.43mmol). The reaction mixture
was stirred at room temperature for 2h, then it was treated with aqueous 5%
NaHCO; solution (30ml) and stirred for further 30 minutes. The resulting mixture was
diluted with water and extracted with ethyl acetate. The organic phase was then
washed twice with brine/ice, dried over Na,SO, and evaporated to give a colourless
oil. This crude material was purified by chromatography on silica gel eluting with
cyclohexane / ethyl acetate (7:3 to 5:5) to afford the title compound (1.25g, 87%); Rt
(HPLC): 5.51min; Ry (cyclohexane:ethyl acetate = 1:1): 0.29. MS: (ES/+) m/z: 419
[M+Na']; C23H28N204 requires 396.
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organi ¢ sol vent was evaporated under reduced pressure

mai ntai ning the tenperature at 38C and t he aqueous
WO e®dur3zont ai ni ng the acid i nternmedi at e (D6, PRI/EP2006/009731

(HPLC) = 3.63min. Ms: (ES/+) mz: 298 [ MH] .

C18HI9NOB requires 297) was treated w t hBOC20 (168ng,

0. 77mmol ) dissolved in THF32 1 .1m ). The reaction

m xture was stirred at roomtenperature for 3.5 hours.
Destriptionganitcl-giol th SRp(@h@dcabony 8- (Lagdrexyphenyl)-1-

ol ut i was acidified at 00C with aqueous 1N
7 oA Ig{e ‘H=3, this acidic aqueous sol ution was
extracted with ethyl acetate (2x1 QOm). The organic

phase dried over Na2SO4 and evaporated under reduced
5 ¢ gaveNM,solid, which was titurated in

anew’ (3x6m ) affording the title conpound as a

HOW ¢’ poywder Q D7, 137ngy, 90% for two steps); Rt
(HPLC):05.81 nin; Rf (cyclohexane:ethyl acetate =
1:1): 0.34L_Ms: (ES/+) mz: 420 [ MtNa +] C23H27NCH
requires "3p7; Ms: (ES/-) mlz: 396 [ MH C23H27NC6
requires 397; 1H NWR (300 MHz, CDCI3) d(ppm: 7.5-7.3
(m 5H), 7.10 (bm 2H), 690d2 5.08 (s, 2H),

To4. 68 ( beglution) xpfso 1 himethylethy! 58 ( %ﬁﬁ) 2+®mlr@ca|boowbrﬁ {4-

[(pﬂéﬁ')f»l g c#yrpheﬂg 5 "%H%'”‘i g‘%gm nocar bor?e%;: i g?ﬁﬁ’ﬂ“&’
meﬁfm@éf%ﬁm‘vbwmq @etfh Y 12100y @0t meduetss,stiared under

hyér@?én (1TQt{ (?P% q{ngrg]etTﬁ%ICgtaﬁ{/slt was yflltgraerd off an the olvent removed

Unéf{rﬁﬁ@lﬁf-‘)ﬁdrﬁ?wm &@Ayw@rfylre}comp@umi Bpa V("D){E soid 11 gﬁ)mg- 94%); Rt

(Hlfng)zrﬁ'ﬂ@lln}lnJ Rhfjd'ylflo%ar{ez&ml)ac\é@t@ -aﬁjQFGO P-FRA. ( E§f+§% 1329
en TBTU 239, 3. and after

[MhNall]Lt@i;GHZZN?,QA mqm,lresaﬁ)éXMMBI(GO@lMl'azathh(/@OlSmpm 9.15

o5 aftor do o 285 R s AN RO VEe P BB o P B o
4.0594. D& IGO3 HY,02.072d2% (rBOMH), 1aSEi29F i (nm, etH)f Ar60F LBY Ijer;, 28K); 1.00-
14§]r{ g’E‘?raThe resulting mxture was diluted with water

cted with ethyl acetate. The organi c phase
was then washed twice with brine/ice, dried over

Na2SO4 and evaporated to give a colourless oil. This
De‘é@g?@g mat efg.al 'R Jibinllefifl °Y 755 SFROARRRINRAY)-5-(a-q1(2-

fluorophenx)metmL]oxv}pheny) 1-pyrrolidinecarboxylate (D10):
F N
O/\O N
(@]
f ’

1-(Bromomethyl)-2-fluorobenzene (30ul, 0.220mmol) was added to a solution of 1,1-
dimethylethyl (2S,5R)-2-(aminocarbony!)-5-(4-hydroxyphenyl)-1-
pyrrolidinecarboxylate (D9, 45mg, 0.146mmol) and potassium carbonate (30mg,

0.217mmol) in acetonitrile (2ml). The mixture was stirred overnight at room
temperature. After the reaction was finished, as shown by TLC, ethyl acetate and
water were added. The organic phase was then washed with brine, dried (Na,SO,),
filtered and evaporated. The crude material was purified by chromatography on silica
gel using cyclohexane / ethyl acetate (7:3 to 6:4) to afford the title compound (51mg,
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cycl ohexane / ethyl acetate (7:3 to 5:5) to afford the

title conpound (1.25g, 87%; R (HPLC): 5.51mn; Rf
w@ eooclogzexane: et hyl acetate = 1:1): 0.29. MS: PEBEPRI006/009731

mz: 419 [ MtNa +] ; C23H28N2O4 requires

396. Description 9: 1.1-di nethyl et hyl

(2S. 5f ?) - 2- (ani nocar bonvn- 33( 4- hvdro cyphenvn- 1-

gyrrol i di necarboxylate (D9) : To a solution of
85%)1RUHILQ)YH.E6 Inyin; RiIASyd@sIexapne.etiyl acstate sotiyt): )0-28; {W-NMR (300

g EBCN BB et W8 AR TR 2 b S E R By @ 02
(d,129% Bt45-2 3Drth). saridh)1 b 5nfrsxt2Hb o4 .60t rad) WBBe4.45 (m, 1H);

2 HERERE U 2 Brdte I 18y NP IR s e

pressure to give the t|tIe conpound as a white solid
(870rrg, 4% Rt (HPLC) 3.61 mn;, Rf

ogipm 9.15 (bs, 1H); 7.40 (bm
0 (s, 1H); 6.65 (d, 2H;

s 1|}‘|) .05-4.28 (m 1H); 2.07-2.24 (m
. 1.955.07 Bm TH): 1.60-1 .89 (m 2H): 1.00- 1.45
(m 9H). Description 10: 1.1-di methyl et hyl

(2S. 5R) - 2- (am nocar bonyl ) - 5- ( 4- (f(2-

I
ToE KHBLGRBEINA JAEhigs RGRYD)a Lt Rl Al ACEALARY ber
in Dgszzlotwmﬁ stankrg e eoethy (ésbw{ﬁf(pwybﬁetmylloxy]phenyl} -L-prolinate
(OSBRI S X LB 5 S5 M (R BiRe SR M- €51
m/py298d Ml (e 19033 reaeirgTR97. 45y, 0. 146nmol ) and

pot assi um carbonate (30ng, 0.217mml) in acetonitrile
(Zm_). The mxture was stl rred overgl ght at rrc])om|

h9¥lﬂ5 (jﬁ {zacetate and wat er were added The
s then washed with brine, dried
(Na2S®™4) , filtered and evaporated. The crude nateri al
was purified b hronatography on silica gel using

cyclohex AR Qtletate (7:3 to 6:4) to afford the
€ co ,85%; Rt (HPLO): 5.56 mn; Rf
c| ofPue SeFre et | Qcetate = 1:1): 0.28; 1H NWVR (300
CDCI3) d@pr: 7.56-7.48 (m 1H): 7.37-7.28 (m
1H) 724794\(m 5H); 6.93

The title compound was synthesized (695mg, 90% over two steps) a similar
procedure as set out earlier in Description 7 starting from ((5S)-5-{4-
[(phenylmethyl)oxylphenyl}-L-proline (D11). The crude material may be used without
any further purification in the next step; R; (HPLC): 5.72 min; MS: (ES/-) m/z: 396 [M-
H]; MS: (ES/+) m/z: 420 [M+Na'], C23H27NO5 requires 397, 'H NMR (400 MHz,
DMSO-d6) 5(ppm): 12.70-12.42 (br. s, 1H); 7.47-7.42 (m, 2H); 7.42-7.35 (m, 2H);
7.35-7.29 (m, 1H); 7.13-7.07 (m, 2H); 6.98-6.92 (m, 2H); 5.08 and 5.06 (s,s, 2H);
4.96-4.91 and 4.86-4.81 (m, m, 1H); 4.44-4.40 and 4.39-4.34 (m, m, 1H); 2.36-2.13
(m, 2H); 1.90-1.80 (m, 1H); 1.69-1.57 (m, 1H); 1.33 and 1.09 (s,s, 9H).
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(d, 2H); 5.45-5.37 (br. s, 1H); 5.15 (s, 2H);

4.73-4.60 (m 1H); 4.53-4.45 (m 1H); 2.58-2.48 (m
waekhoyoe23%-2.25 (m 1H); 2.09-1 .93 (m 2H); 1PCBER2008009731

(br. s, 9H). Description 11:

(5S)-5-{4-r(phenvl net hvl ) oxvlphenvl)-L-proline (D11):

The title conmpound was synt3desi zed following a simlar

procedure as set out earlier in Description 6 starting
Dekeriptionet h\/J 13: 1, 1 -dimethylethyl (2S,5S8)-2-(aminocarbonyi)-5-{4-

: -prollnate(DS

e =% MS: (ES/-) m z:
296 [I\/H—|] VB: RS/ +M 298 [I\/H—|] ' C18HLINCB
Q RO

qwres ...... n 12: (58)-|-(Fd
thyf“) oxylcar bonyl ) -5-{4-[ (phenyl net hyl ) oxy
henyl VL- prqj D12): The title conpound was

synt hesi zed (895ng, 90% over two steps) a simlar
procedure as“get out earlier in Description 7 starting
from ((5S)-5-{4- [(phenyl net hyl)oxy] phenyl}-L-proline

Thé Bfle l:&)mpiﬁhmi M&@nﬂﬁb&éﬁ aboomey, W%)Uslﬂﬂvn\i@ tlzgbilar PRycedure as

se{#th eaq rl% ifcinj% stag@@tth cmlﬂ?géﬁjsﬁ Egyrq%]tﬁﬂgt%%%gzarbonyl}-
5- HMpINarkilmetr@BBkﬁbN@ﬁyl}r-E@mliheS(D?oQ?(ﬁgdhlrg NMERI{ #ﬁ(énMj*ZR, (HPLC):

5230 éﬂ§) ESRET 41 %%QQC%B29329Q% by |

7.13-7.07 (m 2H) 6.98-6.92 (m 2H); 5.08 and506
(s, s, 2H); 4.96-4.91 and486481(m m 1H)
. 0 . . ) 1) .3

pvtdtdmecsmx@emﬂjtl on 13 1. 1- di net hyI et hyI

(2S.5S) - am nocar bonyl ) - 5- (4-

r( nyI ms hyl jlexylphenyl) - 1-pyrrol i di necar boxyl ate
e tl'e conpound was synthesized (600ng,
HG8 ol | hwi ng a simlar procedure as set out earlier

in DescO| pt®on 8 starting from (55)-1-{[(1

, 1-di n;aj;lqyl et hyl ) oxy] car bonyl } -

5- {4 [ (phenyl met hyl )oxy] phenyl }-L-proline (D12,
Thmtlgg%gq%gF Ngngis% %aqg&gpbg@ f&@gvnrggg S|mNE1r p‘ocedu?e as
setDesif! iepfiePNinl ADeskriptich nN@t Bygktdighyffom 1,1-dimethylethyl (2S,5S)-2-
(aréé?;%ﬁ%wﬁégh% rg?tgylgﬁw}enﬂ}- -rp%XIPJ?r?en%'rtzéx%léte (D13,
550mg, 1.38mmol); Rt (HPLC): 3.14min; MS: (ES/+) m/z: 329 [M+Na’],
C16H22N204 requires 306; '"H NMR (400 MHz, DMSO-d6) 8(ppm): 9.21 (br. s, 1H);
7.40-7.30 (br. s, 1H); 6.96-6.90 (m, 2H); 6.90-6.84 (br. s, 1H), 6.71-6.64 (m, 2H);
4.90 and 4.80 (d, d, 1H); 4.32 and 4.25 (d, d, 1H); 2.37-2.02 (m, 2H); 1.78-1.70 (m,
1H); 1.61-1.46 (m, 1H); 1.32 and 1.09 (s,s, 9H).

Description 15: 1,1-dimethylethyl (2S,5S)-2-(aminocarbonyl)-5-(4-{[(2-
fluorophenvyl)methylloxy}phenvl)-1-pyrrolidinecarboxylate (D15):
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The title conpound was synt hesi zed (400ng, 94%)
followng a simlar procedure as set out earlier in
w@eweHo#y28e on 9 starting from 1, 1-di met hyl et hyl PCT/EP2006/009731
(2S, 59) - 2-
(am nocar bonyl ) -5-{4-[ (phenyl net hyl ) oxy] phenyl }-1
-pyrrolidinecarboxyl ate (DB 550ng, 1.38mmbl); Rt
(HPLC): 3.14mn; MS: (ES/+) niz: 329 [ M+Na+] ,
1-(BlrE AP} 2rfrigrobeaserB0E0 L IF. 2Rt DR ad/Bdde DMSDsdiGdion of 1,1-

oo 5 1 (05, ey i i g
pyrfotidirzidarbodyla@ €Dt 608y, (@ 163mmdhl)and4 pSassioeh éar85na(td (34mg,

02%4@’@1)’ 21% a?cé]ton{toz @@%FDTHS Tl)%ge 7g§(%%d oVernlght at room

tenpesaturgtTihen eyl adetétedQﬂmUj)ahewajﬂr (10 mL) were added. The organic

phé‘%ﬁ"g?%éﬂ%%g?3m$%§§4g@{%¥y%%ﬁ€%é’,}%pgiétéd under reduced pressure. The

crudpymaterialdas qarribied YlyatteofBtbgraphy on silica gel using cyclohexane /

ol Al 16 SfLPorOre 17 Tl et oS, V7o R

(cycBeXeble:edhyl ardcetatar Iaon')yB) B-19%- MSir qEdpHenylz) - 437  [M+Na'],

coBerR Rtk et R R oo 31 Moy MR afif Arygo-o0

3(ppth)oTibi-7. ddhen M) @r40-Tva® (1Bf RIHY, @ck4ow.an riing RH),at.06-6®B (m, 2H),

o heEPS 81 L S BT Sy AL S8 48" L b3 0

1 HIN2$%02 1 8f(iml, t By, exh mm@7€rapHy,at 2831 8l 1HRAUESd.43 (m, 1H), 1.28
sure. The crude material was purified by
a"@ﬁ%%n(ﬁt%é) phy on silica gel using cyclohexane / ethyl
acetate (7 to 6:4) to afford the title conpound
. acet at e —.7 d}
5 6. 2-ethyl \(ZRy- —ox1 5 dinedicarboxylate
(Df@qw res 414; R (HPLC) . b. 28 mn; 1H NWVR (400 VHz,
DVEO- d6) d(ppn): 7.54-7.44 (m 1H), 7.40-7.27 (m 2H),
7 24-7.1 1 (m 2H), 7.06-6.98 (m 2H), 6.96-6.79 (m
5.60-8.00 (m 2H), 4.91 and 4.81 (d, d, 1H), 4.29
4 #®4 (d, d, 1H), 2.35-2.18 (m 1H), 2.17-1 .97 (m
1 1078-1 .62 (m 1H), 1.58-1 .43 (m 1H), 1.28 and
0 030(s, s, 9H). Description 16: 1-(1 ,1-dinethyl ethvQ
<ethyl (2R)-5-o0xo0-1 ,2-pyrrolidinedicarboxyl ate
('D16) :

The title compound was synthesized (149, 71%) following a similar procedure as set

out earlier in Description 1 starting from commercially available ethyl 5-oxo-D-
prolinate (12g, 75.6mmol); R (cyclohexane:ethyl acetate = 7:3): 0.25; R; (HPLC)

3.94min; TH NMR (400 MHz, DMSO-d6) & (ppm): 4.61 (dd, 1H); 4.25 (q, 2H); 2.58-
2.69 (m, 1H); 2.44-2.55 (m, 1H); 2.26-2.38 (m, 1H); 2.00-2.08 (m, 1H); 1.50 (s, 9H),
1.31 (t, 3H).

Description 17: Ethyl (2R)-2-({[(1,1-dimethylethyloxy]carbonyl}amino)-5-0x0-5-{4-
[(phenylmethyl)oxylphenyllpentanoate (D17):




The title conpound was synt hesi zed (14g, 71%
followng a simlar procedure as set out earlier in
w®eacninsd on 1 starting from conmercial ly avai PEDER2006/009731
et hyl 5-oxo-Dprolinate (12g, 75.6mol); Rf
(cycl ohexane: ethyl acetate = 7:3): 0.25; R (HPLO
3.94nmi n; 1H NWR (400 MHz, 3¥BO-d6) d (ppm): 4.61 (dd,
1H); 4.25 (q, 2H); 2.58- 2.69 (m 1H); 2.44-2.55 (m
; 26-2.38 (m 1H); 2.00-2.08 (m 1H); 1.50 (s,
3% (t, 3H). Description 17: Ethyl (2R)-2-({r(1
et hyl ) oxylcar bonyl ) am no) - 5- oxo- 5- ( 4-
yl met Ry Do®yiphenvDpent anoate (D17): The title
fpound wWaS Synt hesi zed (2. 9g, 169 following a
simlar prhceddre as set out earlier in Description 2
starting®frdth 1- (1, 1-di net hyl ethyl) 2-et hyl
(2R) - 5- -1, 2- pyrrolidinedicarboxylate (D16, 10.5g
40. 8mol )’ and 4- |odophenyl phenyl met hyl ether (13.34q,

T"tﬁﬂlﬁﬁﬁrm“’&\wt petisil % 157 VRPN (kP pgaure as set
ouDbBIEerd6 Descliption)2 startd fain 121)1;difieFiehydE2-ethyl B1R):5-oxo-1,2-
ovioffireften i (0, 1130 sfimd) 1B oadibiy Irdudichy ever

5 (13849, ¥3MmA); (R-(RPLE):(6187rhir) MSt.(BS/4) S164Thle; M+128],(C25H31NO6

reuks 487; SR 0D ey BSOSt (PR 74024(ch 2o 28T (m

5HY;08.89 a0, AR BAY, qb§t fHY: @1192 (s Elﬂr? 4.b6hey Wnywzd\@f 2H) 2.94-
oW ng h@r ocedure as set

nt hesi zed fol
3-1§§m i260: 3-A2-BSSdm. 5ﬁ)o¥10%251156(m iRl 3D 8tihyi-28 (¢, 3H)

(2R -2-({[ (1, 1-di met hyl et hyl ) oxy] car bonyl }am no) -
]

10

carWoR\hé‘tBt(DQQ)/ further purl f| catl on in the next step Rt
(APLC)T 3.80min; Ms: (ES/+) 324 mz: [MH] , C20H2ING3
requires 323 Descri ption 19: Ethyl
(59) - 5 {4-f(phg n Imebh | ) oxylphenyl }-D-prolinate
19 T 0 nd was synt hesi zed (1.84g, 86%
v. ps) foI wWing a simlar procedure as set
c. earlrer in Description 4 using the crude rraterlal

obt ai ned from Descri t|on 18; Rt ‘-nPch é .
The fitte _p))n@ggnqﬁ/vfs SP'W rze @'@Wﬁ@l\ﬁﬁ' ilar procedure as set ou earher

in Description 3 starting from ethyl (2R)-2-({[(1,1-dimethylethyl)oxy]carbonyi}amino)-

15  5-ox0-5-{4-[(phenylmethyl)oxylphenyl} pentanoate (D17, 2.9g, 6.57mmol). The crude
material may be used without any further purification in the next step; Rt (HPLC):
3.80min; MS: (ES/+) 324 m/z: [MH"], C20H21NO3 requires 323.

Description 19: Ethyl (5S)-5-{4-[(phenylmethyl)oxy]phenyl}-D-prolinate (D19):

20
The title compound was synthesized (1.84g, 86% over two steps) following a similar

procedure as set out earlier in Description 4 using the crude material obtained from
Description 18; Rt (HPLC): 4.03min; MS: (ES/+) 326 m/z: [MH'], C20H23NO3

requires 325; TH NMR (600 MHz, CHCI3-d) & (ppm): 7.30 - 7.47 (m, 7H), 6.96 (d,
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requires 325; 1H NMR (500 MHz, CHCI 3-d) d (ppm: 7.30

- 7.47 (m 7H), 6.96 (d,2H), 5.06 (s, 2H), 4.23 (q,
WQR{)07/04223% (dd, 1H), 3.90 (dd, 1H), 2.17 - 2. 2BCT/EP2006/009731

1H), 2.07 - 2.17 (m 2H), 1.61 - 1.76 (m 1H), 1.31

(t, 3 H). Description 20:

(5S) - 5-(4-r(phenyl net hvnoxyd7phenyl ) - D- prol i ne (D20).

The title conpound was synthesized followng a simlar
2Hp 50 thu2H),a623 @, 261)14.8%(dd, dH),i 19Oedi;  Hptd. on- B.28t(ax; tt HR.07

2f1§3@ 2“?% ﬂ phen )ﬂnrrerlhyl &yﬁ P1enyl }-D-prolinate (D19,

340ng, 1. 045mm|) R(HPLC) 3.62nin; MS: (ES/+) 298
v ] \ 07, Des

[(phenyl nmet thoxyI phenyD D pr oI i ne (D21 ) : The title

conpound vvas s hesized (440ny, quant over two steps)
Pocedure as set out earlier in

Ql | owi ng
@ 7 S artl)ng from (5S)-5-{4-
phenyl net hyl ) Bxy] phenyl }-D-proline (D20); Rt (HPLO):
5.77mn; MS: (ES/+) 420 miz: [M:Na+] , C23H27NO6

The ditje icp@@ogmwag lgyniRvRzéd lowiAg, a BVEar drogpdare(gspset:out earlier
in égicg@ l&}?% %?rtméw(%n %trglz(%&7§&Whe}%etm§¥]hﬂenﬁ}%lprolmate
(D, 164(27@0 1(OHOER); Rt GBIPLCYS 3@2MIZHMS: 1(Ef+) 2989 mi/m [MH'],
01?%9@)@?%%&%@@2@9 22: 1.1-di net hyl et hyl

am nocar bonvn- 5- (4-
f(phenylnethyl)oxylphenyl> pyrrolldlnecarboxylate

Q)n The titlyg. conpound Nt BEsh h XNl rbon 4-

! ) ey ] :58) 1-{[ (1
1 di met hyI et oxy] carbonyl }-5-{4-[ (phenyl net hyl ) oxy

]phenyl} D1l , 440ng, 1.1 1nmmol); Rt
NP M@ M AN M3 (ES/+) 419 miz: [MrNa+] |,
Jlg es0396. Description 23:
1 di net hyl e yIO(2R 5S) - 2- (am nocar bonyl ) - 5- (4- hvdro

cyphenyl )-1- /qurol i di necarboxylate (D23): The title
conpound was nt hesi zed (135ny, quant.) follow ng a

oL RS TAY o P e JS°SHR Bl
sintilam moowdwmd )595 qut- {aérp@emlen&slchyﬂanﬂy]sme/lfﬁorri (dpI-H-{4-
[(pRem OB GRIREhA-B-4Bf% (D20); Rt (HPLC): 5.77min; MS: (ES/+) 420

m/z: [M+Na*], C23H27NO5 requires 397; 'H- NMR (500 MHz, DMSO-dg) & (ppm):
12.55 (br.s., 1H); 6.65-6.78 (m, 7H); 6.95 (d, 2H); 5.10 (s, 2H); 4.60-4.84 (m, 1H);
4.23 (m, 1H); 2.10-2.30 (m, 2H); 1.63-1.95 (m, 2H); 1.05-1.39 (m, 9H).

Description 22: 1,1-dimethylethyl (2R ,58)-2-(aminocarbonyi)-5-{4-
[(phenylmethyoxylphenyl}-1-pyrrolidinecarboxylate (D22):

The title compound was synthesized (250mg, 56%) following a similar procedure as
set out earlier in Description 8 starting from (5S)-1-{[(1,1-dimethylethyl)oxy]carbonyl}-
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175mg, 0.44mmol); Rt (HPLC): 3.63mn; MS: (ES/+) niz:
329 [ MFNa+] . Cl6H22N2O4 requires 306; 1H NWVR (300
WwWORR7/08R3DMSO) d (ppm: 9.15 (bs, 1H); 7.40 (bPgT/RPH0D6/009731
7.30 (s, 1H); 6.90 (s, 1H); 6.65 (d, 2H); 4.50-4.80
(m 1H); 4.05-4.28 (m 1H); 2.07-2.24 (m 1H);
1.95-2.07 (m 1H); 1.60-1 .3 (m 2H); 1.00-1 .45 (m
9H). Description 24 : 1.1-dinethyl et hyl
5-{¢4 hggﬂmgtr(yachMb&pto)ins-mur1410mg 1.11mmol); Rt (HPLC):

7 ,qxr {

Siowxy)hgﬁ ﬁ i) Jf%p@)rér Nda heCc2§r 8!2'3 4reqlﬂﬁ243)96 The title

conmpound was synt heS| zed (145rrg, 79% following a
t|bﬁr23°r10139 '

)
iginecapokylale 8):(4- hydroxyphenyl) 1 -pyrrolidine
carboxyl ate (D23, 130ng, 0.44mmol) and
1- (brom) hyI) 2-fl uorobenzene (166ng, 0.88mmvl); R
( elﬂﬁ (ES/+) 437 mz: [M:Na+] , C23H27TFN2O4
es Ml14\ 1H NWR (300 MHz, DVMBO-d 6) d(ppm:
H07 mO3H); 4.30-4.45 (m 2H); 4.18-4.29 (m
2H) 6 0- 06 (m3H); 5.10 (s, 2H); 4.56-4.82 (m
1H); _4.18 (m 1H); 2.12-2.26 (m 1H); 1.98-2.12
(m 1H); 1.60-1 .95 (m 2H); .98-1 .42 (m
9H) . Descri pti on 25:

kgl RBSURPUGUHEEHB o HBFERIRERG Bl o
as d$ets olly edrlien iac @escrré)tipﬁsazmaytm@aﬁoad de‘ddlnmmethwcm 58)-2-
(arﬁiﬁg%érrggr@#)% %M@w&ﬁylﬁgﬁﬂbnylfh‘gx%lﬁﬁgc%rﬁ’é%glatbeat ed(D22,
17%00) Q44mmRHC, RE i (HRKE@X érﬁ$n‘_whedM81_ t@rS/t)ak@/zNa&&/aéMebla*]-
o1BHRANR0R Tradiee o e J R AOHME crrind) § BB aapdes.

7.40h@mYi2wh;u7 80 (@S H)R6 9eds WM K ) 6285 @) Qap uss@MaNe(w 1H); 4.05-4.28

(oI 2R 8. Tk 1 B el B PSR 1B 46 . or)

(1300mL) was added and the solvent was renoved under

ﬂuc?roﬂlfﬁer(yﬂmeaﬂl]oxyﬂpﬁéhv()nuxﬂrf@lldlnécé’r?ioﬁmmZLBDM) 7 01 (0I

13 (s, . D25 was al so obtained as foll ows:

SO

The title compound was synthesized (145mg, 79%) following a similar procedure as
set out earlier in Description 10 starting from 1,1-dimethylethyl (2R,5S)-2-
(aminocarbonyl)-5-(4-hydroxyphenyl)-1-pyrrolidine  carboxylate (D23, 130mg,
0.44mmol) and 1-(bromomethyl)-2-fluorobenzene (166mg, 0.88mmol); Rt (HPLC)
5.55; MS: (ES/+) 437 m/z: [M+Na‘], C23H27FN204 requires 414; 'H NMR (300
MHz, DMSO-dg) 6(ppm): 7.48-7.63 (m, 3H); 4.30-4.45 (m, 2H); 4.18-4.29 (m, 2H);
6.90-7.06 (m,3H); 5.10 (s, 2H); 4.56-4.82 (m, 1H);, 4.10-4.18 (m, 1H); 2.12-2.26 (m,
1H); 1.98-2.12 (m, 1H); 1.60-1.95 (m, 2H); .98-1.42 (m, 9H).
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Procedure 2: A stirred m xture of 4-bronophenol

(19. 229, 111mmol), orthofl uorobenzyl brom de (2Qg,
wao®7emred ) and potassi um carbonate (21 .9g, 1BSI/APMI06/H09731

in acetone (280m ) was heated at reflux for 6 hours.

The reaction m xture was cooled to roomtenperature

and filtered, washing the s®id with TBVE (40nm ). The

combined filtrate and washi ngs were concentrated under

Degariptiom2601-H4fbrombpheiaxyenathy PRaUbroBBidene [Desy esul ti ng
sol ution vvas diTuted with TBME (160n1) and washed with

1M sodi u dr | de and brine, then concentrated under
vacuumt which slowy solidified to give the
e o RO d (28. 99). 1H NWR (300 WMHz, CHC 3-cQ

n 5.10 (s, 2H) , 6.86 (m 2H) , 7.10(m 1H)
1 F(m 1H , 7.29 (m 1H) , 7.35 (m 2H) , 7.38 (m
1H) . Description 26: nethyl (2S)-2- ar(1
, 1- di net hyl et hvhoxyl car bonyl >am no) - 5- (4- (r( 2-
fl uor ophenyl ) met hv poxv) phe nyl)-5- oxopent anoat e
Prdded6nePr1o CRsl W &ollitior] Oofa 4rbmbsitkridpl SpENO8EN diEoled NAShtkbne

(7531 phedr Bl ek {0 R0 Irkn RS pRencs KEPRD The mivure

wab thed@d urdde reflot Ere2hra ST e adaetloh Onidtard WaertAéh cooled at 25°C,

, f 64 +/
fGIER ABRHRS B39 e Madtac s Bt D +Bimed) Hesenrgyines itvate
wasd Hontdriit¥d Yo Wesoraddsd MTBEWE 184hLChesre Edd!é?d | Shedmixtiire was

wel Eian oahesun Dt Negh Sol G ARFALT el il i 3pfel) ane

theh@@taﬁlg phibsé @fakontentratéd tonmyndré]@aGHFO(ﬂ 300mi yvas \wdded and the
ed toro era Thi,s reac
SO SR SR BH QST BB BRI S AoR e Sarapuna (852 103
‘Hle(z&w IAHZ; DRMISO- b@f)tfgbprﬂ) wesm?« , 16851 .48+d, 2H); 7.42 (m, 1H); 7.23
@ﬁé&(" i di ne- | carboxyl ate (300Qg) in THF
(m(4 Ty(dcgd): éd13t(é 2Wo0C, mai ntaining the internal
tenperature bel ow - 6Q0C. The additi on was conpleted in
rs. The reaction m xture was stirred for a
szmsf?é?o quiaiped §p &UIOWSt er addition | sopr opyl al cohol
(300m) was then added dropw se whilst maintaining the

t t bel 600C. A t
Pracealiens 2 AmBHTeHn GRS e s ArPTGRPeIEedas 228t uit417EoD.
ortﬁé?ﬂlo%ﬁe%ﬁiflobtdﬂﬁdéodmbl OIn5(8Mrhol) SHIOPolaseren ashdsshate (21.9g,

1568. 4mmol) in acetone (280ml) was heated at reflux for 6 hours. The reaction

mixture was cooled to room temperature and filtered, washing the solid with TBME
(40ml). The combined filtrate and washings were concentrated under vacuum to a
final volume of about 40ml. The resulting solution was diluted with TBME (160ml)
and washed with 1M sodium hydroxide and brine, then concentrated under vacuum
to an oil which slowly solidified to give the title compound (28.9g).

1H NMR (300 MHz, CHCI3-d). 8(ppm): 5.10 (s, 2H) , 6.86 (m, 2H), 7.10 (m, 1H) ,
7.17 (m, 1H), 7.29 (m, 1H), 7.35 (m, 2H), 7.38 (m, 1H) .

Description 26: methyl (2S5)-2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)-5-(4-{[(2-
fluorophenylmethylloxylphenyl)-5-oxopentanoate (D26)
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mai ntai ning the tenperature at -50 0C. Water (600 nlL)
was added to dissolve the yell ow precipitate. The
woe@aniriphase was separated and was washed w POT/EP2006/009731
aqueous 13% NaCl solution (600m.). The organi c phase
was concentrated to dryness. Et QAc (15001L) was then
added and the sol uti on was46vapor at ed under reduced
pressure to renove water. The residue was purified by
graphy on silica gel eluting with cycl ohexane
tec&gg 10 to 8:2) to afford the title
ound 287 09); 1H NWR (600 MHz, DMSO d6) d(ppm:
93 (d, 2H)5N 7.57 (td, 1H); 7.44 (m 1H); 7.27 (m
3H) 7.14 (g gHh- 5.24 (s, 2H); 4.04 (m 1H); 3.61
(s, 3H); 303 (m 2H); 1.94 (m 2H); 1.38 (s, 9H). D26
was al so obtained as follows: Procedure 2: To a
Prd@emnnerﬁfmfa afaﬁﬁue@swns.um of mggnésm?] Aegal (§G§)I1B|d)'y THF (600mL)
ace_of iodine
aigttlroggn m{sp%e cﬁ]f r@gmbg: bﬁérﬁs{]vgf Iz'algided loélne (5r1 3bjatTh
mixitireowap heatel ) taeihiHterabh@impefdidie, ofl69g/- 355 Arsohitibnicl 1-[(4-

THF (216, 25 dded . . .
M GO TR e AT SN
twd bﬂﬁhé‘@ﬁu@tﬂy %8 nilo a/as taridpe.r Séddndlyl theQlevigaiding 8blutiom (14565 mL)

wag %e g¢ qg]ﬁa}qrngq :.rgf%q %’tdl'ﬂé’f’h@lm %Jetflgqgr}sevfa% cp%fted at reflux for 1h. The
reacﬁorpymitaid Wbsedbleartbmspmatetnpedatu25J;, hlslﬁe'éc%n‘mhﬁtunenwé'd;-l%en

led t 6Q 0C t f
20065 Sy bGP, USSR PG 11 TRsCpu 4 B 2 s-
oxdPyiblidige-Wesdisarbbxyeatef qB0Gg)hdnr THE (1600MC) Lsaled opmned0°C,
malgialb B RO acoe b P Eohitea in 2
hOLtGr43 mérfiehctldmmthﬁeem?‘%’stmmd Kmram&dtrteo tHarmutes after addition.

enper re. t 0% t [
sob B G BFEL oy “Bbh, R ELR%A L, b e
teﬁﬁ@tlhﬁe Welodv semrgx aAergg(al;d cbfhaqta?e:pmeosamméd acirechiwnt bhloride
e acet at ' i .

solphgrtpadtiue ol doflih Bpon SO CEh SRR Siggg whist
mdﬁﬁﬁihmt@]hthghémbeﬁtlﬂu eatvx?e"(swoxllateecd(ew iL) easanedddR G dizgsdlye the

en t e,
sol 0P Bl R el b R 057 e Vgl 0 g lBovs
13Wa¢lf§bIUTbNt(6KD(Bnls)t iThe ethantc pHade fuas cbﬁcentrahedat;) dryhess. EtOAc
(150% L? was(%hen added and the solution was evaporated under reduced pressure

to remove water. The residue was purified by chromatography on silica gel eluting
with cyclohexane / ethyl acetate (90:10 to 8:2) to afford the title compound (287 g);
'H NMR (600 MHz, DMSO-d6) &(ppm): 7.93 (d, 2H); 7.57 (td, 1H); 7.44 (m, 1H); 7.27
(m, 3H); 7.14 (d, 2H); 5.24 (s, 2H); 4.04 (m, 1H); 3.61 (s, 3H); 3.03 (m, 2H); 1.94 (m,
2H); 1.38 (s, 9H).

D26 was also obtained as follows:

Procedure 2: To a mixture of magnesium turnings (12.79g. 533mol), a trace of iodine
and 1,2-dibromoethane in THF (86.ml)at 70-75°C, a solution of (4-bromopheny! (2-
fluorophenyl)methyl ether) (D25, 100g, 355.6mmol) in THF (216.25ml) was added
over about 2 hours. The mixture was heated for a further 2 hours at 70-75°C then
cooled to room temperature to give a solution of the Grignard reagent. A solution of
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5-100C and stirred for 2 hours. The solid was
filtered, washed with isopropanol and dried to give

w0 b@7ix2B®e conpound as a solid. 1H NVR (300 MRCT/EP2006/009731
CHCI 3-cQ d(ppm: 1.42 (s, 9H); 2.04 (m 1H); 2.28 (m
1H; 3.03 (m 2H); 3.74 (s, 3H); 4.37 (m 1H); 5.19
(b, 1H); 5.20 (s, 2H); 7.0231(d, 2H); 7.1 1 (t, 1H);

7.17 (t, 1H); 7.33 (m 1H); 7.48 (t, 1H); 7.94 (d,
1-(2HydimBihglethypt | 8rmaRyl n€23)8-oxo-1,2-pyrrolidinedicarboxylate  (43.25g,
- O 4 - - -di h -

174 i TR G b ZBAIERES EoGle 1 HEE Bl sl i ¥ 4he Grldnara
reagehuwvasaddéd medrhi/ ho(r2 B)erpthe{mixlure vas stirred for 3 hours at -60°C.

BB DRSS AR b 4L R

amdvoniudCihipfds B3A.3mBtand Grineg4328mt), TieA thd Griixtote warmed to room

et U a7l o Pl AR Tl WTRIT L7 foRRIBa by ety

acetateed 89.7MA. The dayeesroeesl sepaiated \andUibenagneoushextrastagl witmgthyl

s, P TR SR T2 ol S, por

corfc@datgy under \nuaimn &te assiduerwab stirtedawith hexade i(216.2ml), then the

ol AT NI N 5 g ! L98, o

(43pHml) Wad Gdfed ahéithe thiddre(stirre@it;457C Zar {:irkkgs, thergeooled to

s g npstmakfor £ Riyysy inelid vbigl whshd b iidpegpol and

driédid givesthiertitle edmpeud ag\asolidit i on of nethyl (2S)-2-({[(1

1 R 50 NS oY RS A (R 2204 gm 1hi) 2,28 (m, 1H)

3.03 (W28 4504 (3L GBI 37 (m, DOVS(EERTH)MS20 seabipd .02 (d, 2H);
7 hERANSE std P bon R RE S SRR P Tor 5™

hours. The sol ution was cooled to 0- 5C and sodi um
hydr oxi de sol ution added to a final pH of about 7. The

De%%gqju %851“27'5 ety X@-sﬁﬁzﬁﬁé-ﬂg%b%&)8@@@&@%,%%&«1@5% -purrole-

2-osirbdxylatd @27)dri ed over sodi um sul phate, then
concgntrated under vacuumto give the title conpound
asra (B3.89) .

F NS
N CO,Me

Procedure 1: To a solution of methyl (2S)-2-({[(1,1-
dimethylethyl)oxylcarbonyl}amino)-5-(4-{[(2-fluorophenyl)methylJoxy}phenyl)-5-
oxopentanoate (D26) (243g) in dry DCM (2430mL) at 0°C was added TFA (461mL)

dropwise. The mixture was allowed to warm to room temperature and stirred for 3hrs.

Solvent and the excess TFA were removed under vacuum and the resulting dark oil
was stripped with EtOAc (2 x 1215mL) and left overnight under a high vacuum. The
title compound (392 g) was obtained as a red oil and used in the following step
without any further purification; 'H NMR (400 MHz, DMSO-d6) 8(ppm): 8.16 (m, 2H);
7.60 (td, 1H); 7.46 (m, 1H); 7.34 (m, 2H);, 7.27 (m, 2H); 5.32 (s, 2H); 5.25 (m, 1H);
3.77 (s, 3H); 3.57 (m, 2H); 2.60 (m, 1H); 2.34 (m, 1H).

D27 was also obtained as follows:
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1H NWR (300 MHz, CHCI 3-d): d(ppm: 2.35 (m 2H); 2.95
(m 1H); 3.12 (m 1H); 3.78 (S, 3H); 4.89 (dd, 1H);
WG 2W8/0§239 2H); 7.00 (d, 2H); 7.10 (m 1H) ; 7.R6GI/EM006/009731
1H ; 7.29 (m 1H) ; 7.5 (t, 1H) ; 7.85 (d, 2H .
Descri ption 28: Methyl
(5/7?)-5-{4-f(2-fl uorobenzylpoxyi phenyl)-L-prolinate
(D28) Procedure 1: Methyl
(2S) - 5- {4 [ (2-fl uorobenzyl)oxy] phenyl }-3, 4-di hydr o- 2H

e & sl W P TP B Ll P i PR3t fony >
(4- {@(rz-fhmdmﬂnylEngteyllcaay}br\eoyiesmaﬁ’&tamn:a;ttst (D028, c48g, emd3romol) in
ook o7 B lee B REShREe drdRer ]y o then
warmed tﬂ:@om&rrmeratumcbrfd)snr@prfooz Lhnatsel'gheélscﬂutlumwas cddied to O-
oG B0 et Ry RRRE S pD SBlo e Fod T by SBbR Y el esapeps
layer %@&rdepatatexh aﬁd reddracted 0@ DCM\{ 0i3rol) s theat the atamabingdHGERaNic
Iay%rgI uetreo ég%a}ﬁw,,@&ﬁwﬁ,\é&%? f)& iyt osnuI:EHalté, tﬁén ?_?r{c%blr&\éﬁ%nder
vaclm&()mt@:ve fﬁlaeutlmcampoufnd/\assa sblid (38Bgh.or 10 m nut es and

HRRG T e R PR o Rk hy & o548 L R RaRE
3. mo(i(r:erh»r 14089 (da0R);) 5.18 1, zgﬁguﬁoé(ﬂ?ge%mom nelp; 7. f16 (rg TH);
728 (L e JbR: OPABMT el ut i ng wi th Gycl ohewane

ethyl acetate (1:1) to afford the title conmpound (133
9); 1H NI\/R(GOO MHz, DI\/BOdG) d(ppm: 7.55 (dt, 1H);
4

1H) 2.04 (m 2H); 1.94 (m 1H);

g@meal so prepared as fol | ows:

APsoI ution of nethyl

[ (2-fluorophenyl) net hyl ] oxy} phenyl) -3, 4-
ydr o- 2H pyrrol e- 2- car boxyl ate (D27, 34g, 103.5mmol)

In ethyl acetate (272m) was placed in an autocl ave

q . . . 5
Prdsequien i By oSG Loy o R At 2Fhrole-2-
cardéxylate! wzvy (mazd) whé dissaset auhee(cﬁedﬂ(:m@nct)t.h ea rgaaigenation
rea\éﬂ;cgséglr;rggt?rym gn rc‘(e\)r on (%ngelkg}du(go%eu&%gg mmsl?ure coxgang)ga 50%,

15.8g) was added, the reactor filled with hydrogen gas to a pressure of 2atm and the

reaction mixture was stirred for approximately 1.5 hours. The reactor was
depressurised and the spent catalyst filtered through Celite, washing through with
EtOAc (2 x 500mL, then further 200mL). Aqueous saturated NaHCO; solution (600
mL) was added to the filtrate, followed by aqueous 13% w/w Na,COj; solution (up to
pH = 9, 1000mL). The mixture was stirred for 10 minutes and phases were then
allowed to separate .The aqueous phase was removed and then the organic layer
was washed once with brine (600mL). The resulting solution was concentrated to
dryness and the residue was purified by flash chromatography eluting with
cyclohexane / ethyl acetate (1:1) to afford the title compound (133 g); 'H NMR (600
MHz, DMSO-d6) §(ppm): 7.55 (dt, 1H); 7.41 (m, 1H); 7.34 (m, 2H); 7.23 (m, 2H);
6.97 (m, 2H); 5.12 (s, 2H); 4.09 (dd, 1H); 3.83 (dd, 1H); 3.66 (s, 3H); 2.97 (bs, 1H),
2.04 (m, 2H); 1.94 (m, 1H); 1.52 (m, 1H).
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hours. The m xture was filtered through Hyfl o, washing

wWith ethyl acetate (272m ), then the filtrate was
worwhed?2e t h aq sodi um carbonate sol uti on and PCT/EB2006/009731

dri ed over sodi um sul phate, then concentrated under

vacuum and the residue dried to give the title

conpound as a crude oil (aK8o containing sone of the

anti isomer), 1H NWR (300 MHz, CHCI 3-of): d(ppm: 1.7
D 2Brwaslaio pepaed(an folloys:; 3. 75 (s, 3H); 3.91 (m 1H ;

4,15 (m 1H) ; 5.13 (s, 2H); 6.96 (d, 2H) ; 7.07 (m

1H); 7.15 (m 1H; 7.30 (m 1H) ; 7.38 (d, 2H); 7.5
Praceduretd: A olation &f snether{@Se514-{[(2-fluorophenyl)methylloxy}phenyl)-3,4-
e y >Rheyl hedalr @7
a2 2 e OO TOERY SAGTI AR B sedal! Rrom)
wag plaekd § g afiociavé bod treptedrwith) infudrpadedic\acish@drl).-3% Patinum
on SahPn Aty 11588 ped JreBSfERleh o' FREGNE) o ShekaibTBamn and
the(reactioh. Wag stiveed adupet tempesaturepander GRspshhgdrogen porasyre for 5

75, 4 3, N,ifiN e I

ol Thé iy nad e Biygn M WeshbE ik g FAEILE Toram
thenghe filtratewasi washizst witta aq sagiurheanbansite epltigreand bringagiried over
A i S b e
title tenpesiddsea duide dildalse Gomaining m&aof(tme@ml Jsoaed),

WIFARIER 1, SRR 19 bl 58 B 879 68 a1

(mt fie); 4461 (g 1H) ;15- 1zqaczamd6§t6i (o ed)taron(rhotm) THE (m, TH);

L] ; t ed with toluene and dried at
73@3%8'—%@ :Ibé{ﬁ’ gh?t he''t |ﬁ'e conmpound (21 . 89g) glsea :
solid.1H NWVR (500 MHz, DVMSO-d6) d(ppm: 1.39 (m 1H) ;
1.84 (m 1H) ; 2.04 (m 2 ; 3.54 (m 1 7 4.09 (m
Examples "5 15 (s. 2H): 6.96 (HZj, 2H) ; 7.(15 (anI) 1H); 7.(25
(m 2H) ; 7.34 (d, 2H) ; 7.41 (m 2H) ; 7.55 (t, 1H.

E 1 \/\11as al SO relared as foI | ows: Pro‘fedur. 2: q I
(D28) (127g) V\lanI ssol ved in 7N NH3 solution in MeOH
(1016m _) and m xture was stirred at
N NH,
H
F (o)

o’

Procedure 1: A solution of methyl (5R)-5-(4-{[(2-fluorophenyl)methylloxy}phenyl)-L-
prolinate (D28, 32.5g, 98.6mmol) in methanol (65ml) was cooled to 0-10°C. A
solution of ammonia in methano! (ca 11.2M) was added in four portions over 11
hours (175.4ml, 43.8ml, 43.8ml. 43.8ml) then the reaction stirred at 15-20°C for 22
hours. Ammonia and methanol were removed under vacuum, then toluene (65ml)
was added and the mixture heated to 60-65°C to give a solution, which was then
concentrated under vacuum and the residue dried at 60°C. Toluene (130ml) and
methanol (0.32ml) were added to the residue and the mixture heated to 70-75°C.
The resulting solution was then cooled to 15-20°C and stirred for 1 hour. The solid

was filtered, washed with toluene and dried at 45-50°C to give the title compound
(21.89) as a solid.
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roomtenperature for 24hrs. Further 7N NH3 solution in
MeOH (63m ) was added and the m xture stirred for a

W0 aooi0€22395 hours. The sol vent was renoved undeC€T/EP2006/009731
reduced pressure and MeOH (635nL) was added. The
sol ution was evaporated to dryness and the white solid
obt ai ned was | eft under hi g4 vacuum over the weekend.
The white solid was suspended in a m xture of MIBE

H NOMIRI€F0D [WHZ, DRISOWG) &{pprASOC3AIe, $H) 1 ried# (gr1H) ; h2.04 Tivg2H) ;

S SRR, T e eats b BogE, PIR0E b b 2

;TG 2M)3pl7uhh(aff2®l’)di7l5@ (§,2H)4g of material. This

mat eri al was resuspended in a m xture of MIBE/tol uene

1:1 (245m _) and stirred at roomtenperature for 1
E1wasralsolprepaiedtasrfellomss filtered and the solid was

washed with MIBE (245m ). The white solid obtained

was dried at 400C overni ght under vacuumto give the

Prddetile 2:0Mpihiyh (5R)10Qg)2-flidiobzy()6:00pHdriy!)-LEWVBMdé XD28) (127g)

wa§%%%n}/8d IFEEBJ &%d?i&gh] in %A(}H Sﬁﬂ@negsand tﬁs nglgth%vb%a stirred at

rootifemperatiird sor 24Hrs. Furfh@r 7dNH1 blutiGh 5bMe@dH (63rL) Bas24dded

anéqa% r?g?ufelﬁilrre g?nslfg}ta?r 190,10{1”3 'ﬂhl_(!.) so|:\L/er§t wg rer1n|c_>Q/éd under
redub& pEes(sére{ ar(dZMelOlb(&&ﬂrﬁr)yA/asimdeﬁl Taz \sppution wWas- dvapoated to

drygsﬁj?n%ﬂy \flhl iocfla Q?qu rﬁﬁﬁz @?ﬁﬁﬂndze)r ?\lg‘:ﬁ varcgunlw ov-lt;(r)thae weekend.

Thé ABItS B))hcﬂwéamusmmmebmmylmlxﬁm( &f MTBE/ Toluene 1:1 (254mL) at 20°C

ant{l éF r(%igcp e{;)lgl eggl{sggprﬂ% Qv%%nf}ftg)(?ﬁl Q:Paf t{ %' \pﬁiﬁ% bv?i)twll\/ﬁ'BE

(25%odt) aTtee \@ﬁltésdh)i veasctirthah anta: o(/érrﬂght um;eravddmn‘n affording 122.4g
o SEARAC T Wt ey, B £ o B PO 1

(245a) andtstirred atNdoar teenpepatucet font hbhe Thelmigtote was éltered and the

sol{qe \?v?g lﬁ'v%g%cg m]th I\gtﬁ%t(gﬁ%t ?ﬁ{a %&hﬁ% 4??5 %S{aﬁe% \ﬁ%é S@d "al‘ﬁo°c

ovéiRight uGdeu racuuohito ajnceethe@lél@ompnunc%mSgM HB MMR (600 MHz

oM sbemion e i bl PAF im o5 T s LA e 06 piigh e

2HY;aNE® (bs2A0H; 48006 (dN2HMNBN 2 g6,52H); A®9 (3, THIY 3.55ed, IIH)VIB 24 (bs,

1112 I 1eh2h Bo T $05: 3 82 B, 5150 (W F).

Example 2: (5R)-5-(4-{[(2-fluorophenyl)methylloxy}phenyl)-L-prolinamide
hydrochloride (E2):

F /U(HNH
N
O
HCI

Procedure 1: To a solution of 1,1-dimethylethyl (2S,5R)-2-(aminocarbonyl)-5-(4-{[(2-
fluorophenyl)methylJoxy}phenyl)-1-pyrrolidinecarboxylate (D10, 51mg, 0.123mmol) in

a mixture of ethyl acetate (0.9ml) and methanol (1ml) was added acetylchloride (28
yl, 2.5eq) at 0°C. The mixture was shaken for 1.5h and slowly allowed to warm to

room temperature. After evaporating the solvent, the residue was triturated with
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315 [ MH#] , C18HLI9FN2Q2 requires 314; 1H NVR (400 MHz,
DVMBSO-d6) d ppm 10.19 (br. s., 1H), 8.13 (br. s., 1H),
wa204/0§239 1H), 7.60 - 7.77 (m 1H), 7.51 (dt, REH/EP2006/@9731
(d, 2H), 7.34 - 7.41 (m 1H), 7.23 (d, 1H), 7.18 (dd,
1H), 7.05 (d, 2H), 5.13 (s, 2H), 4.49 - 4.60 (m 1H),
4.19 - 4.28 (m 1H), 2.17 452.38 (m 2H), 2.05 - 2.16
(m 1H), 1.92 - 2.03 (m 1H). Exanple 2 was al so
diethyé sthres doaafford Ithe wtle dempoeddiras @:white solid (42mg, quant.); Chiral

P i kg b B98O PSR st e

Etrened Céraswnt)lsmet!caa@%dBaFIqmomte‘t @ﬂpmi/aimrlév wé@elebith range:
2080 R 2 By B0 i P R TR
315 ﬁmﬁqr au&mee#mozlrda;mres'r Bes4; sHINMR\m@o MHzt IMSD deRs Bﬁﬁh 10.19

C under vacu

(bro%eFH &113 &’6 @f ?'6)( d- gﬁo@mﬂtﬂ) <,7r§pst 5I7§ ('ﬂ% 1Hhe7 51 fqte“") 7.43 (d,

2H q’fm@urm Ha2lH 214@) 1H) M3 (RO09H -
AT 7113 “ LI e O %6*3%3‘”449
45P|-(j“ )58.18t 2%6“ “7‘ 4?}1(d fé%m ?Hhs?%dzmm .92 -
H)?lOdZH) 5.17 (s, 2H): 4.61 (dd, 1H):
0 (dd, 1H); 2.32 (m 2H); 2.16 (m 1H); 2.02 (m
Procedure 3:
EX"("(‘B'R)Z wag @f's?[p(%paf"r’%ﬁ SHeeSiy | ) met hyl ] oxy} phenyl ) - L- pr ol
inam de) (E1 , 10g, 31.8mmol) was dissolved in DCM

el 20 L FRAA AR Al DEL R, 1
109g)deas vdammadl ine MG r(QSmbhtantgoﬁizOofGSBmM) \E@Sw@ddeﬁoaﬁ joom
L
Thesugensonfwas G®led i, 0°Chami gliokedead this tenpeyatuse orsit iy The solid
wafs Othe?eJ]?ﬂ Taﬁh S@tld)d(g SC%icfr#\Lgeér'?dj dri 551690%1 ﬁ._xnder Xacuum

rature to give
overnigst td sff@ﬁ lform & arystge oh dhe 1 1t.1)e zompournccH( 1AFRR4G3001 MR (600

Ay ey e
7.55. (1) (H); 7280 (d; 2); 25438 itad, 21); 725460, 2HIDT (10 (d4RY); 177 Ts, 2H);
4.645%da M), 238 @4 49: 23N m: 28O ER1H0B.02 (m, 1H).

Procedure 3: ((5R)-5-(4-{[(2-fluorophenyl)methylloxy}phenyl)-L-prolinamide) (E1,
10g, 31.8mmol) was dissolved in DCM (50ml) and stirred with charcoal (1g), then
filtered, washing with DCM (30ml). The residue was concentrated under vacuum,
removing about 20ml of DCM. Ether (60ml) was added, followed by a solution of HCI
in ether (0.84N, 40ml), and the mixture was then stirred at 20-25°C for 30 min, then
cooled to 0-5°C and stirred for 2 hours. The solid was filtered, washed with ether,
then dried at room temperature to give Form 1 crystals of title compound (10.25g).

'H NMR (300 MHz, DMSO-dg) & (ppm): 2.04 (m, 1H); 2.18 (m, 1H); 2.32 (m, 2H);
4.34 (m, 1H); 4.64 (m, 1H); 5.18 (s, 2H); 7.10 (d, 2H); 7.25 (m, 2H); 7.40-7.60 (m,
4H); 7.77 (s, 1H) ; 8.24 (s, 1H); 11.03 (b, 1H).

Procedure _4: In a round bottom flask, a solution of ((5R)-5-(4-{[(2-
fluorophenyl)methyl]oxy}phenyl)-L-prolinamide) (E1, 1.4g, 4.45mmol) in ethylacetate
(14ml) and MeOH (2.5ml) at 0°C was treated with HCI 1M in diethylether (1.1eq,
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Procedure 4: In a round bottomflask, a solution of
((5R)-5- (4-{[(2- o
wo basaneBenyl ) met hyl ] oxy} phenyl ) - L- prol i nam depCT/ER2006/009731
1.4g, 4.45mvol) in ethylacetate (14m) and MeCH
(2.5m) at 0OC was treated with HCl 1Min diethylether
(1.1 eq, 4.89mM ). The precipidbati on occurred quite soon
and the m xture was stirred at 00C for 1h. The m xture
4.8@mnd). THeepredipitationdoosutrad duife doart byd Htehmixtyré Oves) stimed #t102G for
filter ofhy Ly ( ' [ . .
1h’TT1Aee ﬁ’ngﬁ&e\j\ﬁgassatvt\wgﬂhoglgted \L%rﬁéryfcﬁ%gl?_{h% t(‘ﬁﬂnal?j ﬁﬁﬁﬁ&r ﬂl?e%'a on a
Godctefilterl (ebtosity szlatmlter Zom). The cake was ya@shedd ohube filter with dry

a2 RTOSLSEEE ol s Rop LRI AR o roune
bottayo flasie rqaed amderehlglm vadig@mo at 40°CAfoni2htamdgtbén dt e temperature

forgﬁgnh%g v%} t%lgg ldor/vagotgt{&lﬂle& r(¥~°5‘18i of qfor%h‘? ér{lgtglg of the title

oce
corp&Rd- 5- (4 {[(2-fl uorophenyl) et hyl]oxy}phenyl)-L-prol
inam de) (E1 , 25g, 79.5mmvol) was dissolved in ethyl
acetate (750m ) and stirred with charcoal (2.5g), then
Prddedurer €5, ((@R)Fb- (@{[wftumrmﬁe;nyl)raetevlmxs}wmﬂbrL)prolmntlm (E1,

25%%%15%%8\@%%5% Vg over Bﬁ%dﬁﬁté&%m@%n&% @hrt] g]%'%coal

(2.5a)x thendilteses!, WIaemlngtMIth redhy! ateta®- (185@!)f b thﬁofllmtn angdhvwashings,

o GRBEALHE T BN, RARETnd i OO SR At

thedmixaute awtasrtbemrstnmemetm 95"@ fas 39i rie, F@nmople@rtysﬁ -51Gsand stirred
2 U ;
forg oukt. e BB BleretCpantdhviy Bh AR eBY 2 x o, nen gred
roan teEx@eTatuee @ dieevEorbed onjistidsof the dte emdp@ur@ (23.2®t r at ed
in the table below. Melting point: 230 C. Exanple 3:
(5S)-5-(4-{r(2-fluorophenvl)met hvl | oxv) phenvl)-L-proli
Unitauei athel digaintoditingrpecilss OEBPrm MO thehtétlet sampound b Guxaeplgad have
n | I 1g a simlar
be%‘% dtgggfﬁerdéa%}% ér h%’?gﬁteeég’?f% %Bl% b% arrpl e 2, Procedure
1, from1, 1- d| rret hyI et hyI (28 58) 2-

A N~y Iy

PSRRI ol c necar bowy! at 6 CCBRET e By, 0. 15mmnl ). &L
41HPLC) 3.54m n; Chiral HPLC18@ol unm: chiral pak AD-H
9.5 9.3

12.6 7.0

14.3 6.2

19.2 4.6

20.3 4.4

20.9 4.2

24.0 3.7

264 3.4

Melting point: 230 © C.

Example 3: (58)-5-(4-{[(2-fluorophenyl)methylloxy}phenyl)-L-prolinamide
hydrochloride (E3):
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5 urn, 250 x 4.6 mm Mbil e phase: A: n-Hexane; B:

| sopropanol. Gradient: isocratic 30%B. Flowrate: 0.8
waorkdomione239JV wavel engt h range: 200-400 nm Anal B&I/EP2006/009731

time: 15min. ret. tinme :10.4mn; Ms: (ES/+) mz: 315

[ MH#], C18HI9FN2Q2 requires 314; 1H NWVR (500 MHz,

DMSO-d6) d (ppm: 9.37-9.137(br. s., 2H), 8.01 (s,

1H), 7.68 (s, 1H), 7.55 (t, 1H), 7.49 (d, 2H),

7TFA5-7.37 (m 7.29-7.20 (m 2H), 7.08 (d, 2H),
17 (S, 2Ry N 2 1H), 4.31 (t, 1H), 2.59-2.50
1 , 7 2.26 gym 1H), 2.18- 2.03 (m 1H), 2.01-1
Exanpl e 4j

(5S)- 5 (4 {H'Ii@ f I uor ophenyl ) met hvHoxy) phenyl ) - D- pr oHna

m de hydroc de (E4): Exanple 5
(5R) - 5- (4-{[(2-fl uorophenyl) et hyl | oxy) phenyl)-D-proli
Th@%ﬂé @sﬁa&sdm%&%phmegzé&@m Helovs) 6 ?s?rﬂ'lz &ibcgﬁ'e to
di net hyl 5S5) "am nocar
thaﬁl‘!ﬁﬁcﬂ?ﬁﬂaﬁ?ﬂ )Ei@qu JoxRIosadie! ¥ - Imﬁyr1rb-ldlf‘@$th!é §/r5§) 2-

(aﬁélﬁoéé?gényc?lﬁmﬂ ﬁho?gﬁﬂ@lwmbfhyw&@n%hvﬁlﬁoﬂ&qg% g&élate

W se at ure was ‘stirre

R A A ST EhirghHplds 2Eelugnt eliralpak AD-H
5 G120k 4.6 U8B BiG: AF HolTob B! RbodBandGHLdGHR Bcrati

SCX cartridge, to afford the title conpounds ny,
30928y Flow eatei QBunmise WY avsveleagihsines:s200FAD nm Ana'YS'S time:

15@!@%@&%@' - $OAR I\X@ éES?@ﬁﬁ/fzaB%iLI rg”@g@hhéﬁhzoaé%qwres 314,

sem preparative

rﬂ‘Mgeﬁm Mhé'é(éﬂ\éso @ RdppM):9.36P38; (b'FISOVQH)a3@1 (831H), 7.68 (s,
1H?’2¥ %AK" 1H>’I ray RUENG) ¥ 4249 (n?%?gmr 2@%@’%&% o8 &P 2H),

chromatora hi ¢ hdi tions
51+7IF(§(2HX:<4|6M¢<1 adH), r4a$1oétk1bfk)}2h’6%2@0r€m 250, &3'4r2626n(m 1H), 2.18-

TR xane; B: Ethanol; G adient:
|soé1ﬁt) 8@‘“ Eﬁzsvrate 0.8 m/mn; UV wavel ength
range: 200 400 nm Analysis time: 30 mn; R :
14.02mn (E4); R : 16.12mn (E3) E4 (69.5 my): R

Exér?ﬁllec)ééwai(ﬁom NessYBL @ato HEbleph & mBhy BRI oAb SE)-D FrblHamide
hydrochlori de (E4):
Example 5: (5R)-5-(4-{[(2-fluorophenyl)methylloxy}phenyl)-D-prolinamide

hydrochlori de (E5):

To a solution of 1,1-dimethylethyl (2R,5S)-2-(aminocarbonyl)-5-(4-{[(2-
fluorophenyl)methylloxy}phenyl)-1-pyrrolidinecarboxylate (D24, 145mg, 0.37mmol) in
DCM (6 ml)was added TFA (1.5ml) dropwise at 0°C. The mixture was stirred for 1h
under these conditions. After evaporating the solvent, the resulting crude material
was purified by SCX cartridge, to afford the titte compounds (100 mg, 92%) as a
mixture of diasterecisomers.

The diastereoisomers were separated using chiral semipreparative HPLC: Column:
chiralpak AD-H; Mobile phase: n-Hexane : Ethanol = 70/30; Flow rate: 13 mi/min; UV
wavelength range: 225nm; Analysis time: 25 min.
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4.6 mm Mobile phase: A n-Hexane; B: Ethanol;

Gradient: isocratic 30%B; Flowrate: 0.8 mM/mn; W
woaneloegs h range: 200-400 nm Anal ysis tine: PCI/RPI0D6/009731

Rt : 17.6min. [a]D=+30.7. 1H NWR (400 WMHz, DMSO d6)

d(ppm:10.19 (br.s., 1H); 8.13 (br.s., 1H); 7.94 (s,

1H); 7.60-7.77 (m 1H); 7.%8 (dt, 1H); 7.43 (d, 2H);

7.34-7.41 (m 1H); 7.23 (d, 1H); 7.18 (dd, 1H); 7.05
Anglgiticap ighronfatd@aphic crf)itionk: £hirdl BBLCnCotuk)r: chirdipak AD28 5 um,

25(% 42650"83@/!(0%76 %@?e (Eg‘rz %I'_Q(araez %Saﬁﬂéi_ Cépgdéélrgzrsocratlc 30% B

Floghtate: 0-Porimirgdi\Vimavelehgthabpgek 280-4905n0r Analy&itime 43Gmin; Ry
: iyJ n- Hexane; B: | sopropanol;
14 @M. & B630n oyl B, Flowrate: 0.8 m/min; W
wavel engt h range: 200-400 nm Analysis tine: 15 m n;
BN 3.~ . 17, )
4 o8 sl B LR P sl iy FERCy £l e G 08 By, 250«
4.67mBB Mobllelpl)aseVMgm KekangHB; Ethaiol, 7Geslignty isdedatic 30% B, Flow

8% Gy (0% b tenbyBalge AiogPud! AdiysR g 2830 R

17 emin. [bd)o=+20. 03- 1H—NBIRT(4O!DH)1HZ,108$(2—d&)]B(;me) 109 (Epsanpie 8.13

Orl ket Tk BRSTT AR e bt BB 2] 34741 (m.

THELTCER (d, Gi)) 7. W8gddaiddd 7106 (d, 2H); 5.13 (s, 2H); 4.49-4.60 (m, 1H); 4.19-

«2Rdin JE0 7250 b P TP T 0 e

hour to dissolve the conpound. Then net hanesul fonic
es355 ok e Fofit. LR PR LRt AR AP i 200
4.6Tinims Mubde phase Mehthne;eB:pléompamm@:adenq OsobBatRC)0% & Flow
2 t f I t ,
a8 gl RAEG g D, B Al 108, 38 s e
8. maqawerzmewmmmm @oafiitdz, DASO-dgly S@bnrt)he 25i(br.e, 2H); 8.01 (s,

tHETBOLS " 715 QoM AR B DnE B o b d AbagPals 21

7.08he, 2H tage(ga:ﬁd4saduum haelt, $H2y/Fm25a\m] 1B)NRY6-2.37
mPF 83 AT 1Ry {8810 (OMHy9 assay.

Example 6: (5R)-5-(4-{[(2-flucrophenyl)methylloxy}phenyl)-L-prolinamide
methanesulfonate (E6):
F
0
O
I N
HO—$— o
0

EtOAc (6ml) was added to (5R)-5-(4-{[(2-Fluorophenyl)methyljoxy}phenyl)-L-
prolinamide (E1, 300 mg) and this was heated at 60°C for an hour to dissolve the
compound. Then methanesulfonic acid (65ul, 1.05 eq) was added to the solution and
as soon as the acid was added, the solution went cloudy. This was then left to
temperature cycle (0-40°C) for 2 days. The compound was isolated by filtration as a
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Ce// Dbiology Stable cell |ines expressing hNavl .3
channel s were created by transfecting CHO cells with

wo b@7p@2B%- hNav1l. 3 vector using the |ipofectamP@BEP2006/009731
(I'nvitrogen) transfection nmethod. pCIN5 is a
bi ci stronic vector for the creation of mammalian cell
lines that predisposes all 4%onycin resistant cells to
express reconbi nant protein (see Rees S., Coote J.,

whige ablice washeGeathsiEtOAS. andHanied & \@cué. at d6°Q/loGeretRemy to afford

33@ t&q,t,wg ,tpeug&mggeloz-l_ 12) by virtue of the

rrbl nant ing linked to the

Mer% th ctabl e marker cDNA downstream of the CWwW
g:%ﬁerfgzeocfe full details see Chen YH, Dale TJ,

Romanos MA, Whitaker WR, Xie XM Care JJ. C oning,
Bio%%%é |AQEJ§ ! on and functional analysis of the type III
T nnel from human brain Eur J Neurosci, 2000
Theebility2of the 8emppundsedf the irestiouta moddiatenthesobage-gated sodium
[ i i ni ng,
ondfB) sosfthe Moy TREReg bRt hE RAGRINGTERAE N 11

Streptonycin (lnvitrogen), 1% non-essential am no
Ceﬁ‘l‘ﬁ 2% H T suppl enrent and 1% G418 (1 nvitrogen) and
mai nt'ai ned at 37C in a humdified environnment
Stabdncell tinew efIresxXdag ihNaxi1r3 ciGainets wereecreatssr by dransfeoting CHO

T t f f :
co T RN i B3 POR oM AESHA fanstcton
meﬂmde g@kNmISta)bststrgai%\th ferethe ecréationa of 78amimadian celklines that

e\ﬁﬁsr 313%14[ %ﬁlggomyﬂﬁ?gg&'nﬁgc lEetogénx@(gﬁsgslgE&®n§thprotem (see Rees

S..(Cavie U1, Stalrle JLHBa@isoe@ Haris 5. & kee MiG 1 @49¢)Biptechrigees, 20,
10%3??)6%\%*% Qf &1@ r&:or‘ﬂ{) chA‘Egﬁwp ?}’lﬁﬁéﬁato]l‘(ég ‘nhgbljr@a}ﬁselectable

spensi on was
magkartaONAI gewmta@nanﬂtreeawu nrg@eterf(iw fll getailsagee7Qben Y, Dale
AR n h r n
F\Io%aq%? Mﬁ W?ﬁéml%g Wgugneem d@%tr@ )}y, V@iﬁnlﬁggg\’s%%tﬁlﬁﬁ and
furEllemal raoplyy»s iob thegtycar @ndlgwma@nalefm dnelshaat breimopr J Neurosci,

2066 TREM3! 4581-67 s Werd TultGrebiNg 14208 S Hled Dulbecco's medium

(Invitrogen) containing, 10% fetal bovine serum, 1% L-glutamine, 1% Penicillin-
Streptomycin (Invitrogen), 1% non-essential amino acids, 2% H-T supplement and
1% G418 (Invitrogen) and maintained at 37°C in a humidified environment containing
5% CO2 in air. Cells were liberated from the T175 culture flask for passage and

harvesting using Versene (Invitrogen).

Cell preparation

Cells were grown to 60-95% confluence in a T75 flask. Cells were lifted by removing
the growth media and incubating with 1.5 ml of warmed (37°C) Versene (Invitrogen,
15040-066) for 6 min. Lifted cells were suspended in 10 ml of PBS (Invitrogen,
14040-133). Cell suspension was then placed into a 10-ml centrifuge tube and
centrifuged for 2 min at 700 rpm. After centrifugation, the supernatant was removed
and the cell pellet was resuspended

in 3 mi of PBS.

Electrophysiology
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pl anar array el ectrophysi ol ogy technol ogy (Ml ecul ar
Devices Corp.). Stinmulation protocols and data

W@e@aiosi289 on were carried out using a m croconpUrL/8P2006/009731
(Dell Pentiumd4). In order to determ ne planar
el ectrode hol e resistances (Rp), a 10 nV, 160 ns
potential difference was apfl i ed across each hol e.
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times at a e uency experl nt S,
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wal PRHGIE e ¥BSo e RS fiadtond braRIEL (Bhidad 3y 4 tdifbound.
Prevgihdiposhreiads merasepanated by agtampogind agididior fallewad by a 3-3.5 min
incﬁﬁétfbﬂ on was Dul becco's PBS (Invitrogen) and contai ned
t ollowing (in mMM: CaCl2 0.90, KCl 2.67, K3PO4
1.47, l\/gCI 2 0.50, NaCl 138, Na3PO4 8.10, with a pH of
Soﬁmé gds were prepared in DMSO as 10rM st ock

utions nd subsequent 1:3 serial dilutions
Theentrageifeldr splutian | opntdinedc Biep Elinwingwen enti)| tgiuronateo09.nKCl
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concenfration o ta ana YSI' S The recordln S were
prepargdyaed0 amgimf istock setytios iang dﬂutea tegmfinal é\élirlsﬂ@ﬁ@@ce(nmoon of

0.1NWg/rﬁlnﬁii internal buffer solution. The external solution was Dulbecco’s PBS
(Invitrogen) and contained the following (in mM): CaCl2 0.90, KCI 2.67, K3P0O4 1.47,
MgCI2 0.50, NaCl 138, Na3PO4 8.10, with a pH of 7.4. Compounds were prepared
in DMSO as 10mM stock solutions and subsequent 1:3 serial dilutions performed.
Finally the compounds were diluted 1:100 in external solution resulting in a final
DMSO concentration of 1%.

Data analysis

The recordings were analysed and filtered using both seal resistance (>40 MQ) and
peak current amplitude (>200pA) in the absence of compound to eliminate unsuitable
cells from further analysis. Paired comparisons between pre-drug and post-drug
additions were used to determine the inhibitory effect of each compound. The
concentrations of compounds required to inhibit current elicited by the 1
depolarising pulse by 50% (tonic plC50) were determined by fitting of the Hill
equation to the concentration response data. In addition the use-dependent
inhibitory properties of the compounds were determined by assessing the effect of
compounds on the 10" versus 1% depolarising pulse. The ratio of the 10™ over 1*
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were tested in the above assay and gave pUD-15 val ues

greater than 5.0.Cl ains 1.

5-(4-{[ (2-Fl uorophenyl ) net hyl ] oxy} phenyl ) - prol i nam de

of formula (1) 0) or a pharmaceutically acceptable

salt, a solvate or prodrug thereof. 2. A conpound

according to claim1, wherein the conpound is or a

pharmaceutically acceptable salt, a solvate or prodrug

thereof. 3. A conpound according to claiml or claim

2, which is (5R)-5-(4-{[(2-

fl uor ophenyl ) met hyl ] oxy} phenyl ) - L-prolinam de

hydrochl ori de. 4. A conpound according to claim 3

which is substantially in crystalline form 5. A

phar maceuti cal conposition conprising a conpound of

formula (1) or a pharmaceutically acceptable salt,

sol vate or prodrug thereof as clainmed in any one of

clains 1 to 4, and a pharnaceutically acceptable

carrier therefor. 6. A conpound of fornmula (1), or a

pharmaceutically acceptable salt, solvate or



prodrug thereof as clained in any of clains 1 to 4,
for use in therapy.7. A conpound of fornmula (lI) or a
w@baroexeuti cal |y acceptabl e salt, solvate or pPeDHEP20g6/009731
thereof as clained in any of clains 1 to 4, for use in
treating or preventing a disease or condition nedi ated
by nodul ati on of voltage-galed sodi um channels. 8. A
compound according to claim7 wherein the di sease or
Clagmadi tion is depression or a nood disorder. 9. A
conmpound according to claim8, wherein the disease or
condition is a bipolar disorder. 10. A conpound
1. acc or(di{[{a-Flurophenyh) Methiydoxy}phenile-pdilisemite af forowtal(l},i on
is a substance rel ated disorder. 11. Use of a compound
of formula (1), or a pharnaceutically acceptable salt,
soFvate or prodrug areof as clainmed in any of clains
1o 4, in thaums
pdul@tTep_ef vol { age-gat ed sodi um channel s. 12.
Jse’ according to cl af'm 11 wherein the disease or
condition is depresiﬂon or a nood disorder. 13. Use
according to claim i wherein the di sease or condition
oriaphariapaltieallycsoptdble. saltda stisateat pardiugnthetenfcl ai m 11
wherein the di sease or condition is a substance
rel ated disorder. 15. A nmethod of treatnent or
2. pr esernimpmoundfaceordingdaskainn, eberdin thewompdumd isd by
nodul ati on of voltage-gated sodiumin a mamal
conprising admnistering an effective anount of a
compound of f la (1) or a pharmaceutically
acceptable s olvgﬁ$ or prodrug thereof as clained
i .216. A nethod according to
ereigp the di sease or condition is
depb or a moof disorder.17. A method accordi ng
t  ai m 15 wherein the disease or condition is a

b| pol ar
F
10
or a pharmaceutically acceptable salt, a solvate or prodrug thereof.
3. A compound according to claim 1 or claim 2, which is (5R)-5-(4-{[(2-
fluorophenyl)methylJoxy}phenyl)-L-prolinamide hydrochloride.
15
4. A compound according to claim 3 which is substantially in crystalline form.
5. A pharmaceutical composition comprising a compound of formula (1) or a

pharmaceutically acceptable salt, solvate or prodrug thereof as claimed in any one of
20 claims 1 to 4, and a pharmaceutically acceptable carrier therefor.

6. A compound of formula (), or a pharmaceutically acceptable sait, solvate or

prodrug thereof as claimed in any of claims 1 to 4, for use in therapy.
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di sorder. 18. A nethod according to claim 15 wherein
the di sease or condition is a substance rel ated
wale@oerse 19. Use of a conpound of fornula (IPCDEP@06/009731
pharmaceutically acceptable salt, solvate or prodrug
thereof as clained in any of clains 1 to 4, to treat
or prevent a disease or cortdi ti on nedi ated by
nodul ati on of vol tage-gated sodi um channels. 20. Use
7. accév comppund afl farmuld 41) onteeplearmaceaticdllys aeceptaire salt, solvate or

condj.tion _is, depression gr. a ofd .disorder. .21. Use .
SO 26 el i G0 O\ e TR Ol L Hleatifid or béSenting o
diseaselot candition needbatpd bamadiutativd ef vol2ge-gates sociuon dhargneiso

claim19, wherein the disease or condition is a

substance rel ated disorder. 23. A process to prepare a
8. conpowanipolind cacoordang( k9 ckesmcl7awhertin thexrdjseabe coraicomsditlon is

4 conmprising the the reaction of a conmpound of
deé%ﬁﬁﬂﬁgp‘gmﬂoc’vﬁ%%g {"sol ution of anmonia in a suitable
sol vent .
9. A compound according to claim 8, wherein the disease or condition is a
bipolar disorder.

10. A compound according to claim 7 wherein the disease or condition is a

substance related disorder.

11. Use of a compound of formula (I), or a pharmaceutically acceptable salit,
solvate or prodrug thereof as claimed in any of claims 1 to 4, in the manufacture of a
medicament for treating or preventing a disease or condition mediated by modulation

of voltage-gated sodium channels.

12. Use according to claim 11 wherein the disease or condition is depression or a

mood disorder.

13. Use according to claim 12 wherein the disease or condition is a bipolar

disorder.

14. Use according to claim 11 wherein the disease or condition is a substance

related disorder.

15. A method of treatment or prevention of a disease or condition mediated by
modulation of voltage-gated sodium in a mammal comprising administering an
effective amount of a compound of formula (l) or a pharmaceutically acceptable salt,
solvate or prodrug thereof as claimed in any of claims 1 to 4.

16. A method according to claim 15 wherein the disease or condition is

depression or a mood disorder.
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17. A method according to claim 15 wherein the disease or condition is a bipolar

disorder.

18. A method according to claim 15 wherein the disease or condition is a

substance related disorder.,
19. Use of a compound of formula (I) or a pharmaceutically acceptable salt,
solvate or prodrug thereof as claimed in any of claims 1 to 4, to treat or prevent a

disease or condition mediated by moduiation of voltage-gated sodium channels.

20. Use according to claim 19, wherein the disease or condition is depression or

a mood disorder.

21. Use according to claim 19, wherein the disease or condition is a bipolar

disorder.

22. Use according to claim 19, wherein the disease or condition is a substance

related disorder.

23. A process to prepare a compound of formula (I) as claimed in any of claims 1

to 4 comprising the the reaction of a compound of formula (l1)

OMe

(0

with a solution of ammonia in a suitable solvent.



