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QUATERNARY ALPHA- AM NOCARBOXAM DE DERI VATI VES AS
MODULATORS OP VOLTAGE- GATED SODI UM CHANNELS Thi s

WO paogfosizan rel ates to quaternary a-am nocar boXREIEBR®06/009732
derivatives. The invention also relates to the use of
the derivatives in treating diseases and conditions
medi at ed by nodul ati on of vbltage-gated sodi um

QUAT ERNARY GIL.$HA | AM T ROCHRBDRAM I DE NEER TN ENES O MBbBLA®RE WF VOLTAGE-GATED
SODIWDEPOBIELEONS contai ning the derivatives and processes

for their preparation. Voltage-gated sodi um channels
are responsible for the initial phase of the action
Thisoineentioalrelatgsite lquaternaryaaeiodcaghayamideaderivatives. The invention

oSO L LAY BAIA AL 1 8 BhobiS ARt et
bytreodulatehaf vAltagehgatés sodimralchantéie Iaatdibion,dbé¢ ewentidn relates to

triggers the .influx of.calci,umand the.release of
compgeipnssiinnnd ine derigived AndipResres BE el reNaato Y, | ock
vol t age- gat ed sodi um channel s are used as | oca
naesthetics. her ,sodi um channe | ockers, such,as
VARAREBHEG dekhim eriiels 3t HERPRBSHR o Qi B prasy 6 > acton
po&mitilale paich is ladwmdd)faﬂé@nicat ds;lmlarim(tjitbril asuallp mitiatéd anthefsoma of
vol t age-gated s m channel s reducges ,neur gna .
tn BB G HrGoacie] ARG BE REYE ak & T R AERINER M the tpraninats.
the ﬁstmnqlfotémi@atriggeraeﬁé influx of calciei andathe b?]lea:de @tgn@ﬁﬂiammnitter.
channel s on sensQr eur ans prevents the copduction o
Orfenaen s faeire, Tal pBEK T Qlads et okt B ERca's Lsgdaf focal
antuﬁﬁhdtﬁ{s{%?dmpeg?ﬁml RRITh Sréh@{ﬁneﬁifbio@kbrsﬂ' r@oflr @S Ita:!hatriginfe and
ou .to stabilise an inactivate onfi quratj on of
ol RO L 1haE (P realaRGEr nif theyaten s Rartah ApiRdion of
voRB§N§ated NoBiunn @RadneR Rstiugéfineuidhal extabiftyr &fd Rsfueey seizure
peri od before the ch?nnel returns to .its res

) ) . t1 ng
ProRagatient) n dhespase; A defp! pRAGsNelica ERIgaRIdockf sgdiugkehannels on
seHSEY HRARSHRNSreGHlé tHE E6RILGEIN Bf Pk Stirhell. X ey Rextdri rdf Igese

of neurgns at high frequency, for exanple  in resp%nse
drugs jaithfiyuse-dpReNdent hanis RePRliany Eﬁ@veﬁ{gs are’ thought to
statiRRLdr inetiviatdd é&wﬁ?@rrajtim oP@lel AN fthaxrie |a@6?lt@d raSHly Rt the

depol ari sati_on that m ght occur, for exargj e, duri ng a
channel opens. This inactivated state provides a refractory period before the
channel returns to its resting (closed) state ready to be reactivated. As a result, 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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seizure. Action potentials triggered at | ow
frequencies, for exanple in the heart, will not be
wap@nioiizeant | y af fected by these drugs, althouRtiI/ER®06/009732
safety margin differs in each case, since at high
enough concentrations each of these drugs is capable
of bl ocking the resting or %pen states of the
channel s. The vol t age-gat ed sodi um channel famly is

"M@é’ngws%ﬁewe@u@?y%@ypeﬁOUPWGYe"Wﬁ?'@PF'VﬁV €3prkg ﬁchleved as a
re§tﬂlec9f'tlflé Slffer@ﬁf/#equjenmé alwhith %@&%nﬁel@ no%alfy"&bepét@er

subt ypes, .4 1s found only in skeletal nuscle,

NaVvVl .5 is speC| f| c to cardiac nmuscle, and NaVl .7,
Dr@;g&ha@ﬁﬂcl@v&taﬁ%?aﬁé&%@ﬁ @ﬁﬁﬁe%ﬁﬂ%l%e'd%Péﬁdb?@ Manner are also

ur ons ot hesi sed binding site

usgd dn dl@@@ﬁa@mmﬁmmﬁwweﬂ edh@fct@eiesiuc% synglems of mania or
de &g%w%ﬁ g%weta%?ngeﬂsh@ SrebiMPRe - enéégénaeeé#hbodggopmes
ahlzepl ne not

ch as ocal ne anotrigi ne and car

Cligiost andy oresfinipaltemsience ﬁ@OMQ?ﬁééhat mﬁ/éise@endesélse@mwmapnel
b v resu h
bltfrf'?(@rs égprﬂe?p &g ﬁe tﬁé g%anne% Bf ‘chfufz r?rgglgér?tre(.example,

requenci es "at S norm
Iarmmlgmethaatbelehcs@rawo ¢ redyse gamptPraoofi pRYChdritindlieed by ketamine

in Lﬁﬁgﬂlﬂﬁpﬁﬁgﬁ %Ian%@%eranﬁrfﬁrtﬁérﬁ\%réjss‘ﬁ?dlééwl ;Fﬁle“ @q@%@g thgf the

I sor to reduce s
drag celepaugmnbtne antipaychotio ¢fficaay of ssreesatymcqbra@mytchotmedrugs

su%ﬁﬂ:é %?&Q&ngs 6'6%91%&9% Sli)gﬁtg/lpoﬁgé@é& ‘mat %PQ% @85}1%% Sﬁjchiatric

dencera suggest's ep en
dlsﬂnwsehaybrewkem parteyonhel mductiome@fmessme ghtemateseleése. The

| 7Q ' t

o3 o8I S8 e, ec§iE TR AT BRI 825080 BPGLk J0Ren
sodiziad thynriel imhibitionl nrkeyebrain areds,fsuch hesr mnarfmntaitqmdelesHomever
. pat i.ent est t hat, .t he )
e fE iR P e BgbBFerehlide 1R A R&%%yt@ﬁgmcecy of
theSeudrags. Such as cl ozapi ne or ol anzapi ne.

hypot hesi sed that efficacy in these psychl atrl c

di sorders may result in part froma reduction of

In@‘rﬁ%ﬁ%ﬁélv ButSlisHE@ FHtént" §ﬂ)r§ﬁ%§ﬁ‘on %05/@9@@9‘ @Bnik nPharmaceutlcals

Lifjyed >o%a%§s&é%g%%§.¢fﬁqoﬁ‘9§ﬁﬁaﬁ of Pt 15 SHREEH 0 B, 4 proanic
suaﬁ@agnt Xa@ndzko areedifgch Rpads eosRaser fﬂ%ﬂé%e‘hf is aryl or heteroaryl

and Y is a substituted aminoalkyl group or a heteroaryl-, heterocyclyl- or phenyl-
containing moiety:

X,-Ar-X-Y

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.

(1)

International published patent application WO04/083189 (Merck & Co.) discloses
biaryl substituted triazole compounds of formula (l), (Il) and (lll) as sodium channel
blockers:



interaction with voltage-gated cal ci um channel s may
al so contribute to the efficacy of these drugs.

WO paozio#280 onal publ i shed patent applicati on WRGI/OPBBOI732
(loni x Pharmaceuticals Limted) discloses the use of
conmpounds of fornmula (1), wherein R | is an organic
substituent, X | and X2 areddirect bonds or spacer
noi eti es, Aw is aryl or heteroaryl and Y is a

' d Rani noal kyl group ok _a%het eroaryl -

or phenyPeonta nmoi ety: (1) Such

5ory=Neur one specific

dx to bel us R, in the

% Me;EXWNUnmtus bowel
dlsongers bl adder dysfunckj on dnd denyel i nating

di seases. |Intefmational published patent application

W004/ 083189 (Merck & Co.) disgjoses biaryl substituted

triazol e conpounds of formula (1), (I1l) and (111) as

sodi um changel bl ockers: (1) (H) (I11) Such conpounds
be useful in the treatment of conditions
wi th sodi um channel activity including, for

;~acutiyeNpai n, chronic pain, visceral pain,

PR, i;gL; + bowel syndrone, depression and
othéXs. Int tional published patent application
V[D4ﬁ©9214§2(wbrck & Co.) discloses biaryl substituted
pyrazoles of formula (1), (I1), (I1l1l) and (I1V) as
sodi um ch@nnel bl ockers: (1) (H (1V)

5  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
10  biaryl substituted pyrazoles of formula (1), (), (lll) and (IV) as sodium channel
blockers:

0 (I

v

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

of conditions including acute pain, chronic pain,
WO e@ces2h0 pai n, inflammatory pain and neur opat PCTYEP2006/009732

pai n. I nternational published patent application

W04/ 094395 (Merck & Co.) discloses biaryl substituted

t hi azol es, oxazoles and inifazoles of formula (1) as

sodi um channel bl ockers: (D The conpounds are said to
Inteenatiord| upublishedh patene appiieatioro W Q41094395nEMeroic 18u diorjgdiscloses

bidGIUEEoRRItEd tRBEABS,CoRiYoles ¥hd GRidRzolR]! &F: fdrimilad (B0 sY¥dium

neuropat hi c pain. International patent
ChEB’Eﬁq b@’&??rén WOD4/ 026826 (F. Hoffrman La Roche AG)

dlscloses 4- pyrrolidi nophenyl - benzyl ether derivatives
(1) The conpounds are said to be

e treatment of conditions such as

R7AI I _'se or senile denentia. The object of

tionis toidentify alternative

ds whi ch nodul ate vol t age-gated sodi um

channel s. In one enbodi nent, the conmpounds will be use
dependenf) sodi um channel i nhi bitors. In another

enbodi nent, the conpounds will be a subtype NaVvl .3

THEO ngdnﬁfB#EﬁBQBFheEanH?@ bgqgggﬁiﬁmhe't%&rﬁéﬁt%f?on&uﬂor@”ﬁ&ltslglgg acute
palTh STIRHC A 5PN AR N RAIPSY RIS alg Spygbathc bein.

devel opability profile on oral admnistration, for
Intemmhﬁ paferit @pplicatibn &% Q04/026826GFakpffmad/LarRoche AG) discloses
R RLb R bérngl Shanrativ rﬁ?@&mw)f the present

nventi on provi des conpoun s whi ch nodul ate
vol t age- gated sodi um channel s and which additionally

exhi bi t l\/bnoams ne ?&\Sse B inhibition.

)

The compounds are said to be monoamine oxidase B inhibitors and are said to be
useful in the treatment of conditions such as Alzheimer's disease or senile dementia.

The object of the present invention is to identify alternative compounds which

modulate voltage-gated sodium channels.

In one embodiment, the compounds will be use dependent sodium channel
inhibitors.

In another embodiment, the compounds will be a subtype NaV1.3 sodium channel
use dependent inhibitors.

In another embodiment, the compounds will be use dependent sodium channel
inhibitors which have a suitable developability profile on oral administration, for
example in terms of exposure (Cmax) and/or bioavailability.
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In a still further enbodi nment, the present invention

provi des conpounds whi ch nodul ate vol tage-gated sodi um
W@ baried2¢0 and whi ch don't exhi bit Monoam ne OxPCEER20B6/009732

i nhi bition. According to a first aspect, the invention

provi des a conpound of formula (1), a pharmaceutically

acceptabl e salt, solvate, oP prodrug thereof: wherein

Rl and R2 are independently hydrogen, C| _gal kyl or

C3_6cycl oal kyl C-| _6al kyl; or RL and R2, together with
Intéh%tHé'rteh%@ﬁnérﬁ‘ tﬂ@'p‘?@s%hﬁ%eﬁ‘ﬁﬁt &b@l@é@@&n?msfﬂﬂéﬂ Addulate

unsubstitued 3- nbered saturated ring
volgg¢-gated rﬁpaqunwhancelmridﬁt%@ddlt@np"y @ﬁtlb&b&dg}@ﬁm'%ﬂ%ﬂase B
mﬁ’ibltl | _3hal oal koxyCi _3al kyl; or R and R3 , together
the interconnecti ng atons, forma saturated or
unsaturated 4-to 6-menmbered ring; X is carbon or

Innétsrtﬂgﬁﬂherneht%ogme]nt OfheZpre rﬁu\/ tt@sﬂeﬂrowd%%;ﬁﬁﬁ@s F\‘)Nh|ch
S |nde endent | selected e list consistin
ey iateaupliage-gated Ggeivm cpanesls hRch aial idgh mnwionoamme
d C | _3hal oal koxy; is 1 or 2; either
Oﬁgéseaéﬁgﬁ%é&?OR 7 or -COCH2R , V\,hgrel n the other R5 or
R6 is hydrogen or R4; and wherein R is either a phenyl
{doﬂg %rto ﬁrs %rsp(,ﬁc't "ﬁt@bﬁ\(/gr‘thoﬂr%giﬁég ahs&ﬁ@&t@tgglﬁf forhUBY(N), a

cont al ni ng one nore ni
phauﬂnpmlﬁlcaliy amygtehleaﬂatsm)lvatm@r erqdrleg theesof:t he phenyl
ring or the heterocyclic ring is optionally
substituted by one or nore groups independently
sel ected fromtheljst' consisting of Ctal kyl, hal ogen,
(Fe‘yano haIc‘ 9 \a IRyl | hydroxy, C |_3al koxy and

wherein

R and R2 are independently hydrogen, C1.galkyl or C3_gcycloalkylC4_galkyl; or R
and R2, together with the nitrogen to which they are attached, may form an
unsubstitued 3-, 4-, 5- or 6-membered saturated ring;

R3is C1.galkyl, Cq.ghaloalkyl, C1.3alkoxyC1_3zalkyl or C4_ghaloalkoxyCq_zalkyl;

or R! and R3, together with the interconnecting atoms, form a saturated or
unsaturated 4-to 6-membered ring;

X is carbon or nitrogen;

nis 0, 1 or 2, wherein when present each R4 is independently selected from the list
consisting of Cq.3alkyl, halogen, cyano, haloC4_zalkyl, hydroxy, C1.3alkoxy
and Cq_3haloalkoxy;

qis1or2;

either RS or R is —O-R7 or —OCHoR7, wherein the other RS or R8 is hydrogen or
R4; and wherein R’ is either a phenyl ring or a 5- or 6-membered aromatic
heterocyclic ring (independently containing one or more nitrogen, sulphur or
oxygen atoms) wherein either the phenyl ring or the heterocyclic ring is

optionally substituted by one or more groups independently selected from the
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Unl ess ot herw se indicated, any alkyl group is
strai ght or branched regardl ess of whether it forns
w@aooy/ogR24@not her group, for exanple, al koxy, heCDEP109$/009732
and hal oal koxy. As used herein, a hal oal kyl group
means an al kyl group substltuted by one or nore
hal ogen atons. A haloalkoxy group shoul d be S|n1IarIy
construed. The term 5- or 6-nenbered aronmt|
het disbcgnsistingi gf fresakyh hé'pe%cycaﬁm- d\a&ﬁi -3alkyl, hydroxy,
cont VAR bon atons, one or nore
hydr%%gamgﬁons g H%E@k%@%nnre heteroatons such as
nitrogen, oxygen and sul fur; the carbon and
u@%sen%ﬁ@h@ggymw fsmgn@%s ﬁ‘s[d str&%ﬁpgggaayn%éw redafliless of
whetherdl fprms pait afzmqtmer qwrmiqyleyampies alkexo hgloalkyl and haloalkoxy.
i sot hi azol yl, oxadi azol yl, trlazolyl t hi adi azol yl ,
pyridyl, pyridazinyl, pyrinidin pyra2|nyl and
As ssechbereip, a haidadkyhgepup reansran a%)rllgmttp substiwitedoy prsier more
h ' L @ i des a
m%%#%ﬁ%ﬁégﬁ§h?@gﬁgggﬂﬁpé?h%ngﬁggﬁ@ggﬁgggﬁpg§ accept abl e
salt, solvate, or prodrug thereof: wherein R and R are

e

cmntalmlng ene bomae drbometprresr enaot motechydrogep tomsnangh one or more

he% ogg%r% gﬂ%ﬂ %liﬁ%%n 8&%3 aln pﬁmﬁ{eér&o@\t i’r{oar]iq‘?éiro%:fo belng

inteBednkeztgito fRainlayting. Eor emleakklobb}e@y[ p&zadﬂklylmldazolyl oxazolyl,

t or . such n i
lezpl SRt ot nEot o SRR, Wbl iiazo magien
pywidazinyl; pgrimhidingld pyrazigyl andttétrdzolyl.pr ovi so t hat there is
only one heteroatomin the ring, which nust be
nitrogen; X is carbon or nitrogen; nis 0, 1 or 2,

Habeﬁ@mmfmb&ncmb&senmn@ambdﬁm i s independently sel ected
fromthe |ist

In a further embodiment, the invention provides a compound of formula (), a

pharmaceutically acceptable salt, solvate, or prodrug thereof:

3 R
(RY) (e R |
n N\ 2
N R
H
R’ X ©
6
R
(1)
wherein

R1 and R2 are independently hydrogen, Cq._galkyl or C3_gcycloalkylC4_galkyl; or
such R and R2, together with the nitrogen to which they are attached, may
form an unsubstitued 3-, 4-, 5- or 6-membered saturated ring;

R3 is Cqpgakyl, Cq.ghaloalkyl, Cq.zalkenyl, C1-3alkoxyC1.zalkyl,
C1-3haloalkoxyC4_zalkyl or (CH2)OH;
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consi sting of Cj _3al kyl, hal ogen, cyano,
hal oC-*al kyl , hydroxy, C-|_3al koxy and
w@2(0782koal koxy, q is 1 or 2; t is 1 or 2; ei POIBEPIRB6/009732
or R6is -OR7 or -OCH2ZR 7 , wherein the other R5 or
R6 is hydrogen or R4 ; and wherein R7 is either a
phenyl ring or a 5- or 6-nmefkbered aromatic
heterocyclic,ring (independently containing one or
orrgsich | @padRh, togethgmwith dhe iisrgamnestingr@jomdeen @ eatunatad or
the plsiylied isX8 Rhdniber&PtiRg OFHieAE pFdvi¥® inst fHerd &8hlyYone
substituted by one or nore groups independently
sel dietergatoromtiendng, wdichopwrstibetritiegedst Cral kyl , hal ogen,

%ﬂfb o 3al kyl, hydroxy, G| _3al koxy and

X%X a &a(%]ﬁ.'gx .elnln an enbodiment, Rl and R2 are

n isrfi dlpenieviergin when pregent aagyR? is indapensdently selected from the list
enbag] - t n r [
R andrigitg of T, Heoph cleo, belp@T oyl pieRRRs O Bakory
f ur tangrCpphdjddik®nt R and R2 are i ndependently H or

q t(g],y.. In an enbodinent, R3 is Cmalkyl, C
E‘_E‘Sal

oxyC _3alkyl, or (CH2)qOH. In a further
tiemood nent, R3 is C| _3alkyl. In an alternative

oD RE I s R v etias ! e ofher 6 o R8 hydrbgen or
enbdrft; renat wheReiarRl’ R3either @gatenglr ring oha tther 6-membered aromatic
i nt i f .
N e
r: FQWQ??;Va:mhs)cggdiamimn tettlvg t;nﬁgpmqylybuegrmtmeamimcyctlin [y is

erna ) . e

"ot Bhal G PRA0ER Fine dfr e oBSlos MEPEROS Y Yol o e
ri ndist | corsistingenf aCy ejalkgl i welogemodyamnt ,halRCyngalkyd hydroxy,
toget nes gt Shd 85 halbgksgnnect i ng

In an embodiment, R1 and R2 are independently H or Cq_galkyl. In an alternative
embodiment, R1 and R2 are both H. In another embodiment R1 and R2 are
independently H or Cq_3alkyl. In a further embodiment R1 and R are independently
H or methyl.

In an embodiment, R3 is C1-galkyl, Cq.3alkoxyCq_3alkyl, or (CH;);OH. In a further
embodiment, R3 is Cq_zalkyl. In an alternative embodiment, R3 is  methyl,
methoxymethyl or CHoOH. In another alternative embodiment, R3is methyl.

In an embodiment, R1 and R3, together with the interconnecting atoms, form a
saturated or unsaturated 5-, 6-, or 7-membered ring with the proviso that the ring
does not contain two contiguous heteratoms. In an alternative embodiment, R1 and
R3 | together with the interconnecting atoms, form a 5-membered pyrrolidinone ring.
In another alternative embodiment, R1 and R3 , together with the interconnecting
atoms, form a 5-membered pyrrolidinone ring, and R2 is Cq-galkyl; or R2 is C1-
aalkyl; or R2 is methyl.

In a further embodiment, R1 and R3 , together with the interconnecting atoms, form a

6-membered piperidinone ring.
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atons, forma 5-nenbered pyrrolidinone ring, and R2 is
Ci.alkyl; or R is C|. 3alkyl; or RR is nethyl. In a

w0 eoovher4enbodi ment, R and R3 , together w th PEEEP2006/009732
i nterconnecting atons, forma 6-nmenbered piperidi none

ring.ln a still further enbodinent, Rl and R3 ,
together with the interconnBcting atons, forma
7-menber ed unsaturated azepi none ring. In an

In engfiifurteert smbodimentaRicand R , degashasominibgtintescongeating) gioms,
fo%a%fmgﬁgg?gﬁtunsgtuhiedlazé i o"f\g rﬁg.bOd' ment, nis 0 or 1.
I'n 0 and R

an e rment, nis is G| _3al koxy. In an
alternative enbodinent, nis 1 and R4 is nmethoxy. In

In&R mg%ém, is &pds -OR 7 or -OCH2ZR 7, and R6 is
nhytfrogen orn&f; and wherein Ris either a phenyl ring
or a 5- or 6-nenbered aronmatic heterocyclic ring

[ qﬁQ t ontai ning one or nore nitrogen,
lnéhl%phu‘ran]g(?ﬂ’oi%ggn atons) wherein either the phenyl

ring or the heterocyclic ring is optionally

Inéﬁ%ﬁtﬁgﬁﬁ%ﬁ ttﬁ/1one or nore groups i ndependently

omthe list consisting of C| _3alkyl,
hal ogen, cyano, haloC | _3al kyl, hydroxy, C | _3al koxy

and . | oal . In another enbodinent, Ris -OR
In&ne_ngﬂgm%?rg, '?%ad(n% is hydrogen or R4 ; and wherein R7

is either a phenyl ring optionally substituted by one

Qr re.grqups jn ndent | | ected. [ t |, .
o RS T BRI R e A e, i
ardeRk sl methgxr oxy, C-“al koxy and G| _3hal oal koxy. In a

yet another enbodinment, R5 is -OR 7 or -OCHZR 7 , and

R6 is hydrogen or R4 ; and wherein R7 is either a

Inpdre Ryrbodintent 0RPi isndd-RY subSCHLR edndyRBrie hgdrogen or R4; and
wherein R is either a phenyl ring or a 5- or 6-membered aromatic heterocyclic ring
(independently containing one or more nitrogen, sulphur or oxygen atoms) wherein
either the phenyl ring or the heterocyclic ring is optionally substituted by one or more
groups independently selected from the list consisting of C4_3alkyl, halogen, cyano,
haloC1.3alkyl, hydroxy, Cq_gzalkoxy and C1_zhaloalkoxy.

In another embodiment, RS is ~O-R? or -OCHoR?, and R6 is hydrogen or R4; and
wherein R’ is either a phenyl ring optionally substituted by one or more groups
independently selected from the list consisting of Cq.3alkyl, halogen, cyano, haloC4.
galkyl, hydroxy, C4-3alkoxy and C4_zhaloalkoxy.

In a yet another embodiment, RS is —O-R7 or —OCH2R7, and RO is hydrogen or R4;
and wherein R’ is either a phenyl ring optionally substituted by one group
independently selected from the list consisting of C4.3alkyl, halogen, cyano, haloC4.
3alkyl, hydroxy, Cq_zalkoxy and C4_zhaloalkoxy.

In a still further another embodiment, RS is —O-R7 or —OCH2R7, and RS is hydrogen
or R4 and wherein R7 is either a phenyl ring optionally substituted in the ortho
position by one group independently selected from the list consisting of Cq_zalkyl,
halogen, cyano, haloC4_3alkyl, hydroxy, C4_3alkoxy and C4_3haloalkoxy.
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i ndependently selected fromthe |list consisting of C |
. 3al kyl, hal ogen, cyano, hal oG m 3al kyl, hydroxy, C |

WO 3@ keeey0 and Cthal oal koxy. In a still furtherPErerive6/009732

enbodi nent, Ris -OR 7 or -OCH2ZR 7 , and Ris
hydrogen or R4 ; and wherein R7 is either a phenyl
ring optionally substituted® n the ortho posi tion by
one group i ndependenél y selected fromthe |ist
Ineh enethien gmbpdment, R3d$ kyPCHpahesykapticnali, gubstituted by one or

m@r@l Q’Gu;}us-ffﬁlhbé(rlndenw dERXd fforh ﬁhéﬁ%s@m{; of C1 3alkyl halogen,

yet anot her enbodi nent
cyamwngmaa"«y t hysticayh yCaakexv aﬂédcmhalﬁélk@w n'ﬁr get another

erﬂédﬂéﬂ% '[ Es@e%hﬁnﬁ%wﬁﬁ&gﬁw ﬂmobgﬁo} Lfhoconsi sting

cyano oC-i""al kyl, hydroxy,
Cral koxy and G| _3hal oal koxy. In yet anot her

T

substituted by one fluorine atom In yet another

Ingﬁgg%ﬁgpgmbg@n{eﬁt E Iﬁ)gglﬂ| o%ﬂ@ﬁeillicﬁH%ﬁ%ﬂ'eELHy ﬂwebéfr more

nore groups | rom't
grbusst indepmdshilmgeletfted:ﬁahklyb Ilshamsgieng ot ¢argakyl, halogen, cyano,

o0C
ha@ §?1|I(Y+b®fcﬁg%¥ C T;_%lk%&%’ ‘agcg];gb %\&W&qﬁg anog%er embodiment,
R @GI-QHerpyénytahbﬂtlhned byihdiggérabrogyeno.or cyano. I n yet
anot her enbodi ment, R is -Ophenyl optionally
substituted by one cyano group. In another enbodi nent,
InRyet sanptien @mbodirherdy Bphiene®phenyl optoraii esubstitutetl rbyaone cyano
further enbodiment R is 2-cyano phenoxy. |n another
odi ment, R is benzyl oxy, fluorobenzyl oxy or
cyanobenzyl oxy. In a further enbodinment Ris

2- oro 3- fluor benz
ngrpy SR SRBRA IS FiahhUTRREY of banshpamts ng furher
erfissdimbat B3 s acyansehesdgd fromthe |ist consisting of:

(5R) -5-(4-{[(2-fluorophenyl) net hyl ] oxy} phenyl ) - 2- net hy

| - L-prolinam de;
In another embodiment, R is benzyloxy, fluorobenzyloxy or cyanobenzyloxy. In a

further embodiment R® is 2-fluorobenzyloxy, 3-fluorobenzyloxy or 2-cyanobenzyloxy.

In an embodiment, the compounds of formula (I) are selected from the list consisting
of:

(5R)-5-(4-{[(2-fluorophenyl)methylJoxy}phenyl)-2-methyl-L-prolinamide;
(5R)-5-(4-{[(2-cyanophenyl)methyl]oxy}phenyl)-2-methyl-L-prolinamide;
(5R)-5-{4-[(2-cyanophenyl)oxylphenyl}-2-methyl-L-prolinamide;
(58)-2-methyl-5-{4-[(phenylmethyl)oxy]phenyl}-D-prolinamide;
(58)-5-(4-{[(2-fluorophenyl)methylJoxy}phenyl)-2-methyl-D-prolinamide; and
(2R,5R)-2-(4-{[(2-fluorophenyl)methyl]oxy}phenyl)-1,7-diazaspiro[4.4]nonan-6-one;

or a pharmaceutically acceptable salt, solvate or prodrug thereof.

In a further embodiment the compound of formula (i) is:
(5R)-5-(4-{[(2-fluorophenyl)methyl]oxy}phenyl)-2-methyl-L-prolinamide; or
(5S)-5-(4-{[(2-fluorophenyl)methyl]oxy}phenyl)-2-methyl-D-prolinamide;

or a pharmaceutically acceptable salt, solvate or prodrug thereof.
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(5R) - 5-(4-{[ (2-cyanophenyl ) net hyl ] oxy} phenyl) - 2- et hyl
- L-prolinam de;
W@ 2Ry0B240- [ (2- cyanophenyl ) oxy] phenyl } - 2- met hyPCT/EP2006/009732
nam de;
(5S) - 2-net hyl - 5-{4-[( phenyl rret hyl ) oxy] phenyl }-D-prolin
am de;
5S) - 5- (4- 2-fl uorophenyl ) net hyl ] ox hen
In|(a|j2tﬁlr élﬁﬁhqa{&hé@godlgﬁat IC%he c):/on)1poundy02 foryr%url)a ()y |s) (5R) 5- (4 {[(2-

f|u6?o?>hér®|yr2etﬁﬁro&{2[}€>ﬁer§;)l)L@Fr%%@mﬂralmﬁhme ] oy} Qheé'l')arr}'naéeutlcally

I azas ﬁ one; or a pharmaceutically
aCQ@@élplﬁéllteG%@QOf ry@wgtﬂ@er@@f prodrug thereof. In a
further enbodi nent the conmpound of fornula (1) is:
(5R) - 5- (4- {[LZ f1 uorophenyl ) net hyl ] oxy} phenyl ) - 2- et hy
In janenprogimentnthgsomppunds of formula (1) are selected from the list consisting
f(SS) 5- (4-{[(2-fluorophenyl)net hyl ] oxy} phenyl ) - 2- net hy
-D-prolinam de; or a pharmaceutically acceptable
(58)15{(4 {[ébﬂwpehejwl)psneﬁwf]@g'}mhe@v%@fmeﬂayld- -profinamigday t her

(5%2—%@%@2&#@gc_a%%%W&ﬁf)hé&f)@lln@th%ﬂ-p}oﬁinamide;

(5R)-6d4-02Feyapophenyibouy]pbepy bEemsthyl-L2pratnamide;L - pr ol i nani de
|

(58 odrelEJth 1 -4@%?Hyl*n%ﬂ4gh¥>ga}g&mf}é@br%hﬁ elhgofrgo\ljﬁfjg 8;

(55}35%4{[(32 ('w9f0m®YBmb@wﬂw}ﬁheom)-ﬂheethvlﬁ podinainisiei ng of :

(2&@) f@(ﬂf(z{fhgﬁag}%ﬁfn?e‘%w&}bﬁgrwﬂ TR BRI hhoralTBIoN¥

nam
andsR) - 5 (4-{[ (2-cyanophenyl ) net hyl ] oxy} phenyl ) - 2- net hyl

R Rl S oy e SR ST it hy - L pr ol

diavaspide{4.4]Jnonan-6-one _

or%%_g%égeeuttiggl‘y'a%béét'al)l(apslaﬁ,ns}é)llvg?et gry;gr?x?r)%]tﬁé}g&yl }-D-prolin
(5S) - 5- (4-{[(2-fl uorophenyl) et hyl ] oxy} phenyl) - 2- net hy

In @fﬁ'&ﬁ)&'rﬁe%n}hﬁd{’Tnﬁ)f‘ﬂ%ﬁ %f fﬁgﬂ%ﬂ )"?@[%?ﬁ ?%%/irgrﬂ n§/ IIi3t_ci)nsisting

of, 7- di azaspi r o[ 4. 4] nonan- 6- one;

(5&5 ﬁ)ﬂfti[R%-flk}or% P%{%&Hﬁ r}yﬁ &I ﬁ- -Mm %glxle]pro)mérgld%nyl )-7-m
(5R)-5-(4-{[(2- cyanophenyl)methyl]oxy}phenyl) -2-methyl-L-prolinamide;
(5R)-5-{4-[(2-cyanophenyl)oxy]phenyl}-2-methyl-L-prolinamide;
(58)-2-methyl-5-{4-[(phenylmethyl)oxy]phenyl}-D-prolinamide;
(58)-5-(4-{[(2-fluorophenyl)methyl]oxy}phenyl)-2-methyl-D-prolinamide;
(2R,5R)-2-(4-{[(2-fluorophenyl)methylloxy}phenyl)-1,7-diazaspiro[4.4]nonan-6-one;,
2-[({4-[(2R,5R)-6-0x0-1,7-diazaspiro[4.4]non-2-yl}phenyl}oxy)methyl]benzonitrile;
2-({4-[(2R,5R)-6-0x0-1,7-diazaspiro[4.4]non-2-yl]phenyl}oxy)benzonitrile;
(2R,5R)-2-(4-{[(2-fluorophenyl)methylloxy}phenyl)-7-methyl-1,7-
diazaspiro[4.4]nonan-6-one;
(2R,5R)-2-(3-{[(2-fluorophenyl)methyl]oxy}phenyl)-1,7-diazaspiro[4.4]nonan-6-one;
(2R,5R)-2-(3-{[(2-fluorophenyl)methyl]oxy}phenyl)-7-methyl-1,7-
diazaspiro[4.4]nonan-6-one;
(2R,5R)-2-(4-{[(2-fluorophenyl)methyl]oxy}phenyl)-1,7-diazaspiro[4.6]undec-9-en-6-
one;
(2R,5S)-2-(4-{[(2-fluorophenyl)methylloxy}phenyl)-1,7-diazaspiro[4.5]decan-6-one;
(2S,58)-2-(4-{[(2-fluorophenyl)methylloxy}phenyl)-1,7-diazaspiro[4.5]decan-6-one;
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or a pharmaceutically acceptable salt, solvate or
prodrug thereof. In an enbodi nent, the conpounds of
wo o024 1) are selected fromthe |ist consi seCTEP29D6/009732
(5R) 5- (4-{[(2-fluorophenyl)net hyl ] oxy}phenyl) - 2- net hy
-L-prol i nam de;
(5R) 5 (4 {[(2 cyanophenyl )Het hyl ] oxy} phenyl ) - 2- net hyl

(5B%ﬁ)[4'ﬁ@ ﬂUTrP@WB%WH‘PﬁW Bdmetrnpneng]-Zeietiyl-Lirrpngmide;
(5R25‘[ g(Z quoro?heny{)meth(yl]oxy} -3-(methylo y)phenyl]qz [(methyloxy)methyl]

L- @m@n phenyl met hyl j oxy] phenyl }-'D-prol i n
Ql' | Ide;
(SfPRaSch A ober HRISRBE RSB 2SR ol

(SREQ(M{)Q flugraphenydmethyfesprphany|)2niydrpkyrasthyhwiglinpmide;
(28755‘3 ?@G{EE'ﬂth[o hgr}@wﬁr Bﬁen Ef{if]azééﬁr% [ERhoRarRE8nd:

iro Y net h benzonitr
(5R|,7é?) -7-(4- {[& F|uoropheny|)methy oxy phenyl) -2,6- dlazasp|ro[4 5]decan-1-one;

({4-[ (2R, 5R) - 6-0xo0-1, 7-di azaspi ro[ 4. 4] non- 2-yl ] pheny
oxy) benzonitrile;

(56T3) TRy~ {E(Q(quqr{)m@nﬁ’l)memm}ghep%fzM@am&p}rﬁﬁ&d@ﬁc;an7| -QRE;

é%%é?z?tﬁélﬁfﬁgbt%ﬁ%gﬁaﬁ%%)oﬁgﬁ?‘? ll’% oxye} phenyl ) -1

, 7-di azaspi r o[ 4. 4] nonan- 6- one;

eﬁﬁthse:[) n%bo%ﬁ'nér{t(%eféo%ﬁ)df%%]? Wy ()nm@Fahg ;rgxélehéwgd’] mﬂ)ﬂ tﬁe IB%UD

I'azas

cdn_EBtn@f 1Rt abhidrifie shlts)or sq:imia:y H‘)elmfm/f Itmwﬁwmm? liyted bglow:
PR ESeiole BRI SR Ben P Enehy oA ) 1
(5R7e5€(i46([z(a-$pa'amdﬂhényﬂ]miabysl}mxﬁ}pberwl) -2-methyl-L-prolinamide;

6 S AT G Pt BRI R R 2SRy (b thd gy} Pheny!) -4

(563 B)méth}146-{4- [((sﬁwe‘nwmﬂgap):mﬁvlvhe)nmtwfdhoam}des (et hyl oxy) p
(B P e SRS R TP LD ProIneriShy 1 oxy) p
(23 L{ {2t dpHeayiyhatayifoxy Jphehyl pt GHdiawaspidai4.4Inonan-6-one;
2-&(3&;%5#&%% %'d&%%?;?@ﬁ@%ty%hlny’f}%i% REInberkzohkiE!
2-({4-[(2R,5R)-6-0x0-1,7-diazaspiro[4.4]non-2-yl]phenyl}oxy)benzonitrile;
(2R,5R)-2-(4-{[(2-fluorophenyl)methylloxy}phenyl)-7-methyl-1,7-
diazaspiro[4.4]nonan-6-one;
(2R,5R)-2-(3-{[(2-fluorophenyl)methylJoxy}phenyl)-1,7-diazaspiro[4.4]nonan-6-one;
(2R,5R)—2-(3-{[(2-fluorophenyl)me’ghyl]oxy}phenyl)-7-methyl-1 -
diazaspiro[4.4]nonan-6-one,
(2R,5R)-2-(4-{[(2-fluorophenyl)methyl]oxy}phenyl)-1,7-diazaspiro[4.6]undec-9-en-6-
one;
(2R,58)-2-(4-{[(2-fluorophenyl)methylJoxy}phenyl)-1,7-diazaspiro[4.5]decan-6-one;
(2S,58)-2—(4-{[(2—fluorophenyl)methyl]oxy}phenyl)-1,7—diazaspiro[4.5]decan-6-qne; .
(5R)-5-[4-{[(2-fluorophenyl)methyl]oxy}-3-(methyloxy)phenyl]-2-methyl-L-prolinamide;
(5R)-5-[4-{[(2-fluorophenyl)methyl]oxy}-3-(methyloxy)phenyl]-2-[(methyloxy)methyl]-
L-prolinamide;
(5R)-5-(4-{[(2-fluorophenyl)methylloxy}phenyl)-2-[(methyloxy)methyl]-L-prolinamide;
(5R)-5-(4-{[(2-fluorophenyl)methyl]oxy}phenyl)-2-(hydroxymethyl)-L-prolinamide;
(2S,58)-2-(4-{[(2-fluorophenyl)methyl]oxy}phenyl)-1,7-diazaspiro[4.4]nonan-6-one; |
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(5R) -5-(4-{[(2-fluorophenyl ) net hyl ] oxy} phenyl ) -2-(hydr
oxymnet hyl ) - L- prol i nam de;
WO 2878824®@- (4-{[ (2-f 1 uorophenyl ) et hyl ] oxy} phePgT/EP2006/009732
, 7-di azaspi ro[ 4. 4] nonan- 6- one;
(5R 7R)-7-(4-{[(2-Fl uorophe 2yI ) met hyl ] oxy} phenyl) -2, 6-
dlazasplro[4 5] decan- 1- one;1Zand

55, 795) - 4 2- Fl | th h
SRR (B AospRhmesm eSS IRAEN ) B RS FolA Bl acyn -

ar@cceptabl e salt, solvate, or prodrug thereof. In
anot her enbodi ment t he conpounds of fornula ﬂ ) are
(58dIS¥et(@dl(2-Fhprennenghrpetpyinupheny hg Sufiazapairqié Sidsicaerd -one.
salts, or solvates thereof, of the conpounds |isted
bel ow.

(5R) 5@(4 {[(2-fluorophenyl ) net hyl ] oxy} phenyl ) - 2- net hy
I th I
" J@m{o’ {ﬁzpb?[nlégﬁc e T P oy phenyl ) - 2- met hyl
(SR)-5+4-dl( -ﬂmrrpplfa_enyl methyl]oxy phenyl) -2-methyl-L-prolinamide;

(2&2&% . éﬁ{ﬁﬂfﬁ%ro‘f%@ﬁwwmﬂl&ﬂﬁﬁérpﬂeﬂ-yld}azgsﬂpot[JTX]lnohérpé%ie;
(2R%R)-2(4niieHbrapheny Intgshidloyylnbemyt J-mestybhdny | } - D- prol i n

di%a%?ﬁgéﬂﬂopf??ﬁqeﬁor ophenyl ) net hyl ] oxy} phenyl ) - 2- net hy
(5R)-BH#{[62-Flnemphiay)methylloxy}phenyl)-2-[(methyloxy)methyl]-L-prolinamide;

(55?-?-2(52%2 {ﬁplﬁérﬁ@m“ek g&%ﬁ&%bb“(ﬂ%ﬂ%ﬂ&&}%’Eep?&ln)anﬂde

nan-
orzgHafmagd diRallyR)ccéptakie-salt solliate aspriodwipahetreofon- 2- yl | phen

yl }oxy) met hyl ] benzonitrile; 2-({4-[(2R 5R)-6-0x0-1

, 7-di azaspi ro[ 4. 4] non- 2-yl ] phenyl } oxy) benzonitril e;
In(aZﬁt@R)enﬁo@#ne{r{t( thefdongoaptie of formetahiy) arem}@mgwm -tie group

copRingpt oSS S of SRS MR T e sypauags fisted bstow:
(5R)-8Za[§2flodrépHénymethy§oxyiehenyl)-2-methyl-L- prolmamlde
(2%)52?24' '2(@{ g@&%&%@hﬁ%ﬁ@ﬁ%@@% '?YJ'Jz%Xé!i}o‘fi‘ Gihohan-6:dR.;
(ZRR)WQ(ZGdeW%ﬂ?ﬂmﬂhwmﬁ}wbomfmdtﬁmy7}phenyl )-1
dlézasplrg[iqﬁrpolnrag[GA'o 6e] undec- 9-en-6- one;
(5R)-5-(4-{[(2-fluorophenyl)methyl]oxy}phenyl)-2-[(methyloxy)methyl]-L-prolinamide;
(5R)-5-(4-{[(2-fluorophenyl)methyl]oxy}phenyl)-2-(hydroxymethyl)-L-prolinamide.

In another further embodiment the compound of formula (1) is:
(2R,5R)-2-(4-{[(2-fluorophenyl)methyl]oxy}phenyl)-7-methyl-1,7-
diazaspiro[4.4]nonan-6-one or a pharmaceutically acceptable salt, solvate or prodrug
thereof.

In a still further embodiment the compound of formula (1) is:
(2R,5R)-2-(4-{[(2-fluorophenyl)methylJoxy}phenyl)-1,7-diazaspiro[4.4]nonan-6-one or
a pharmaceutically acceptable salt, solvate or prodrug thereof.

In another embodiment, the compound of formula (1) is selected in the list consisting
of: |
(2R,5R)-2-(4-{[(2-fluorophenyl)methyl]oxy}phenyl)-1,7-diazaspiro[4.4]nonan-6-one
hydrochloride;
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4-
4.

W@ 28785824@- (4-
r

[

t

(2R, 59) - 2- (

2-f 1 uorophenyl ) et hyl ] oxy} phenyl)-1, 7-
di azaspiro[

(

decan- 6- one;

(2-fl uorophenyl) net hyl ] oxy} phePgI/EP2006/009732
0 5] decan- 6- one;

(5R) -5-[4-{[(2-fl uorophenyl nethyl]oxy}-S-(nEthyIoxy)p

henyl ] - 2- met hyl - L- prollnam

5R) - 5-[ 4- 2f|uoro enyl ) met h 0X nmet hyl ox
b B SRS TE LML S B L 1 0x) P
or @RIvass {rddf.( 2- f | uor ophenyl ) met hyl ] oxy} phenyl) - 2-[ (et
hyl oxy) nmet hyl ] - L- pr ol i nam de;
(5R)-5-(4-{[(2-fluorophenyl) et hyl ] oxy}phenyl) - 2- ( hydr

In éb’mmle)ﬁ 'dl?ﬁ t{HEREErASSund offormula (I) |s
@ 2S5, 59) - 2 f I uorophen %}phenyl) 1

122 rﬂug[ov anyinethy! xy}ﬁgenyl) 7- methv'
d.{,ﬁég.?&h 4? ofwﬁn{é-ér% rﬁdwhib?.hsfwrl ) met hyl ] oxy} phenyl ) - 2, 6-

aspl ecan-1-one; and

RS B o ERD ST phenyl ) - 2, 6-

d'?ﬁ%ﬁ@%{%ﬂ)@ﬁé gfec@ﬁb%ao?le) :2 a further enbodi nent

or(assre)lva&e {hergdf( 2- f | uor ophenyl ) met hyl ] oxy} phenyl ) - 2- et hy
-L- prol i nam de;

(2R 5R)-2-(4-{[ (2-fl uorophenyl) net hyl 1oxy} phen¥ -1,7-
Indiehzaetber efnbodinenh the- @naprsind of formula (1) is selected from the group

({n%ﬁfég},f 2-(4-{[ (2-fl uorophenyl)net hyl ] oxy} phenyl)-7-mnme

7- diazaspiro[ 4. 4] nonan- 6- one;

(5&}5}(45{[ 2AludropReriyl mmﬁmﬂymemtmreymwm@mo}e 2-[ (et

bRl ER ey RAEbURRIb e 2 eyt soroinamier, g

(SSWFrBethyllHie {4 phvemlyinreding )by ] pbenyd-realinamisiet i cal | y

SRS RR LR AR BeB A DT i)

(550915e(at{§ 8-fliormpheiid) matmdioxgp eyt 2-Higethly oy iesiilHopradeamide;
1'5})@-{[(%u%%p%éﬁy?)%me‘tﬁ&ﬁ‘]%?%herﬂﬁ)-é-fh%%9%8%99&-&5%%%@

ol ®P)aracdut{dalRaddepabtepsattn yoyate bhpicdwgy/theleefhiyl ) - 2- net hy

| - L- prol i nam de;

(2R 5R) - 2- (4-{[(2-fl uorophenyl) net hyl ] oxy}phenyl)-1
In, & stili @tsgyientodirddm dimsacorbpaumd; of formula (1) is selected from the group

émt'nqd -(4-{[ (2-fluorophenyl) nmet hyl ] oxy} phenyl ) -7-ne
(5R)-5-{4-[(2-cyanophenyl)oxy]phenyl}-2-methyl-L-prolinamide;
(2R,5R)-2-(4-{[(2-fluorophenyl)methylJoxy}phenyl)-1,7-diazaspiro[4.4]nonan-6-one;
2-[({4-[(2R,5R)-6-0x0-1,7-diazaspiro[4.4]non-2-yl]phenyl}oxy)methyl]benzonitrile;
2-({4-[(2R,5R)-6-0x0-1,7-diazaspiro[4.4]non-2-yl]phenyl}oxy)benzonitrile
hydrochloride;

[
]
[
4.

{
5
: {
, 7-di azaspi r o]
2-
y

(2R,5R)-2-(3-{[(2-fluorophenyl)methyl]oxy}phenyl)-1,7-diazaspiro[4.4]nonan-6-one ;
(2R,5R)-2-(3-{[(2-fluorophenyl)methyljoxy}phenyl)-7-methyl-1,7-
diazaspiro[4.4]nonan-6-one;
(2R,5R)-2-(4-{[(2-fluorophenyl)methylloxy}phenyl)-1,7-diazaspiro[4.6]undec-9-en-6-
one;
(2R,5S)-2-(4-{[(2-fluorophenyl)methylloxy}phenyl)-1,7-diazaspiro[4.5]decan-6-one;
(5R)-5-[4-{[(2-fluorophenyl)methyl]oxy}-3-(methyloxy)phenyl]-2-methyl-L-prolinamide;
(5R)-5-[4-{[(2-fluorophenyl)methyl]oxy}-3-(methyloxy)phenyl]-2-[(methyloxy)methyl]-
L-prolinamide;
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di azaspi r o[ 4. 4] nonan- 6- one;

(5R)-5-(4-{[(2-fluorophenyl ) net hyl ] oxy} phenyl)-2-[ ( net
whgloanyaet hyl ] - L- prol i nam de; PCT/EP2006/009732

(5R) -5-(4-{[(2-fluorophenyl) net hyl ] oxy} phenyl ) -2- (hydr

oxynet hyl)-L-prolinam de. In another further

enbodi nent the conpound of ¥or nmul a (1) is:

éZR, SF%) - 2- &4-{[ (2-fl uorophenyl ) net hyl ] oxy} phenyl)-7-nmne
(2 ;5@)-21 4-(ff2- Igp@gggwl)mﬁtw]g](y}g 1)61_,6-ﬁ@25$p|rgf)4.4]nonan-6-one;
bl - - .
(SRTED otz radicptieRiih e pRanY:2 & Slara i cht e Yane
orfaghanacguticallysacceptable salt, solvate or prodrug thereof.

(2R 5R)-2-(4-{[(2-fl uorophenyl ) et hyl ] oxy}phenyl)-1
, 7-di azaspi ro[ 4. 4] nonan-6-one or a pharnmaceutically
Faidhepradanse o4 deubtseniges ethemwissr indicatgdi the tesat 'substituted” means
r i lo¥oul
S PR oy, o BIRAT o baSeMrrd Glodgs may be
se{eriedsiRym 2. umbier (of aiternativepsrenns. gmﬁesemt?@zwﬁ@w be thezame

Or?@%;g@pi ro[ 4. 4] nonan- 6- one hydrochl ori de;
-5-(4-{[(2-fl uorophenyl ) met hyl ] oxy} phenyl) - 2- net hy
| -L-prolinam de; or a solvate thereof. In yet another

" F 308 Shiphoe, SPARBERAN TS Il e it whege g
oret tspbstituert- isdisslestasi rfrgml. a] member- ©f opessibjelr subistitgentde ;those
sUBStityents maype the sams of diferent, 1y ot hyl ] oxy) phenyl ) - 7-

met hyl -1, 7- di azaspi r o[ 4. 4] nonan- 6-one tosylate; or a
B DR, Pl BRLEREE TR, 920, Lhbpauncs of
ineantish sthiiahgcamtain a basic centre are, for example, non-toxic acid addition saits
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.

It will be appreciated by those skilled in the art that certain protected derivatives of
compounds of formula (1), which may be made prior to a final deprotection stage, may
not possess pharmacological activity as such, but may, in certain instances, be
administered orally or parenterally and thereafter metabolised in the body to form
compounds of the invention which are pharmacologically active. Such derivatives may
therefore be described as “prodrugs”. All such prodrugs of compounds of the invention
are included within the scope of the invention. Examples of pro-drug functionality
suitable for the compounds of the present invention are described in Drugs of Today,
Volume 19, Number 9, 1983, pp 499 — 538 and in Topics in Chemistry, Chapter 31, pp
306 — 316 and in “Design of Prodrugs” by H. Bundgaard, Elsevier, 1985, Chapter 1 (the
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(5R) -5-(4-{[(2-fluorophenyl) net hyl ] oxy} phenyl ) - 2- net hy
| - L-prolinam de;
W@ 3Ryp&2401- { [ ( 2- cyanophenyl ) met hyl ] oxy} phenyl ) PQF/RB20g/009732
- L- prolinam de;
(582]'- 2-met hyl - 5-{4-[ (phenyl rret hyl ) oxy] phenyl }-D-prolin
am de;

5- (4- 2-f1 uorophenyl ) met hyl ] oxy} ph
dnsdqghfgsdqg m&%}(d@éuments aPe mcgrp%rated r¥er<]3|n b¥}rgfer%rr]1¥e)) It wil furthgr be

r{g@a‘t&]’ 6)4'(?{0&& %klfléd»' Wtﬁ@ Q\ﬁn)ﬂa) E@'HW oiXi¥d, A8 |td thosk (SRIRéd in

pro i nam d

ing ¢ 29 T a1BS1 1GoPRSpHARFP FEEHIE] Bt SHERGAaTd 3n (B o
Prodl (h%é alscj;lo rré’ln' \Dl%ﬂ dScunfnt & |H&ﬁ|5(5’F§fé€ LHeké?@b* Yeference) may

acceépta l e sa sol vate or prodrug thereo
besplatéd an @pn@pn@tmfgmtnﬁaitﬂes wé\ee @vsbgwtlamahﬂﬁ Ate arew)t within

cambhosh ﬁfi &ight he group consisting of:
{@)I% d@seffﬁ '(13 cyanophenyl ) oxy] phenyl } - 2- net hyl - L- prol i
nam de;

I"O%B éﬁedzm( éhe{ %l(ti?ff Brﬁ%ﬁpm it TN ¥bb2¥Ml R4 Yihany! organic

di'azasp
cabgaupds [c(aaFiQ&R)complﬁxes With- sthiverdss il mbjch. they @re 2e3ated e from

o T VLI St (et Jown o

shbldtest:hl &or dexample, a complex with water is known as a “hydrate”.

r%&%%l)ﬁtlc bfgcc{ehgaijef 40%&%}“793 l:arﬂbaéd?%l ch W&\@Qﬁi’&xla}e Within the

nonan- 6- on
sdoaélosm)e-lﬁve(nﬁen@[ (2-fl uor ophenyl ) nmet hyl ] oxy} phenyl ) -7-ne
thyl -1, 7- di azaspi ro[ 4. 4] nonan- 6- one;
(2R 5R) - 2-(4-{[(2-fluorophenyl)net hyl ] oxy} phenyl)-1, 7-
Hdne&mﬂepmw{p@uﬁ@!smdedhélp eharfraceutigally acceptable salts, solvates and

pr&ﬁ Sci?ﬂp%{ n éﬁy(é Pg{ fﬂ@nﬁ@ﬁlt M"fé)@éb RirnebaRy éamﬂou%ds in

cherfital procesédd) ard taﬂ@rrembeasybc)mmdms]obttm}ln@n@me't hyl oxy) p
henyl ] - 2- et hyl - L- prol i nam de;
(5R)-5-[4-{[(2-fluorophenyl ) net hyl ] oxy}- 3-(net hyl oxy) p
The pihrimalelit{damty bydeprableresivates of the wooiponads afdhe invention include
th%ygrq%szég 4-{[ (2-fl uorophenyl ) nmet hyl ] oxy} phenyl)-1

o[4 4] nonan- 6- one;

Also included within the scope of the compound and various salts of the invention are

polymorphs thereof.

The compounds of the invention may possess at least two or more chiral centres and
so exist in a number of stereoisomeric forms. All sterecisomers and mixtures thereof

are included in the scope of the present invention.

it will be appreciated by a person skilled in the art that four diastereoisomers can be
envisaged for compounds of formula (1), i.e. compounds of formula (la), (Ib), (Ic) and

(id):



(5R 7R)-7-(4-{[ (2-fl uorophenyl) et hyl ] oxy} phenyl) -2, 6-

di azaspi ro[ 4. 5] decan- 1-one; or a pharnaceutically
wa@ewepsal e salt, solvate or prodrug thereof. FOI/EP1966/009732

avoi dance of doubt, unless otherw se indicated, the

term "substituted" neans supstituted by one or nore

defined groups. In the case Qwher e groups nmay be

sel ected froma nunber of alternative groups, the

sel ect ed groups may be the sang or diff . lgorRthe

yoi dance Fls’he t er {Ri)ndependent 1Y\,

( oY e\t ha one substitu (S TRM
an f pgsstwe srbstituent se bst| uents
may e Sgqe oll different. 4 Kmaceutic&8 |y or

—akKi |y acceft abl e sal t sRof th conpounds of the

rnventf on which contain a basic cedde are, for

exarrpl,:g?, non-toxic acid addition salts for(byl with

i norgani c aci d8) such as hydrochl oric, hydrobronic,

hydr oi odi ¢, sul furic and phosphoric aci d, with

carboxylic acids or with organo-sul fonic acids.

Exanpl es include the ECI HBr, H, sulfa r 3R
0S

bgsulfate at g? phat QRﬁ)r hydr oge ph thai
(Rok (£, s{iccinate, sac at e ,\Rz
mal ex dctgte el trple, tartr I ucoﬁate,

cams , Mmefghan quonate eth hf onat'e, O

=S fonate G-t ol uenesu and panoat e
Ralts.TFor reviews on suitable phar fyf@ceutical salts
Ye et a/, J. Pharm SclL, 66,71-19, 177, P L
Goul d, Inter né\hc ) onal Jour nal of Pharnmaceutics, 33

g%’tl ¢ e%ﬁ% ﬁ(?%fa?écse ﬂBeEE | (rjlgedll\lgwoi(or k

1996 Vol une 13, page 453- 497 It will be appreci at ed

e BN oS peel T s iy ReBRb AR

5 made prior to a final deprot ection stage, nmay

1
&

N\Rz

(la)

wherein R', R, R®, R*, R%, R®, X, n and q are as defined above, or pharmaceutically

acceptable salts, solvates or prodrugs thereof.

10  In another embodiment, the present invention provides a compound of formula (le)
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not possess pharnmacol ogical activity as such, but may,

in certain instances, be adm nistered orally or
wargfoser@l |y and thereafter nmetabolised in thRCDOBE3006/009732

form conpounds of the invention which are

phar macol ogi cal |y active. Sych derivatives may

t heref ore be descri bed as " %rodrugs Al | such

prodrugs of corpaqunds of the invention are incl

uded
Whﬁi“%'hu% tRe cﬂ)e %fn 308 9 Areds gef '”eéx%?ﬁﬁee§ro‘fharmace“t'ca"y
ac@éﬁtagé%gltsf 4BKhie8RRbiddrugsthér@bf. e for the conpounds of
the present invention are described in Drugs of Today,
Vol ume 19, Nunber 9, 1983, pp 499 - 538 and in Topics
In 'arye@gﬁgﬁ\élt éMbocﬂ?@ﬁi e &éserﬂ@n\%‘ﬁ\ﬁon pYRed BcdnibouRe f Eimula
Prodrugs" by Bundgaard, El sevier, 1985, Chapter
(|hi (t hedi scl osures i n which documsnts are incorporated
herein by reference). It will further be appreciated
by those skilled in the art, that certain noieties,
known to thepe sRflled in the art as "pro-noieties",
R bed by H Bundgaard in "Design of
Pr ogx00 st e i n which docunment is
i nco ' herelin by reference) may be placed on
apA Xte functOonal i ti es when such functionalities
Rre prlesent within conmpounds of the invention. Those

appreci ate th#t) many organi ¢ conpounds can form
conpl exes wth solvents in which they are reacted or
fromwhich they are precipitated or crystallized.

whdieineRT RPPIREXRS, RY, eX kiand cpare’ 89 detretisébovieosr ghammpateytically
coppl e h wat er as a "hydrate".

aoﬁﬁ%tﬁpr'ﬁé@ﬁflsé’ aisp oL PK ?%E]eée ol vates of the conpound

of the invention are within the scope of the
i nvention. Eigr ei nafter,

oynds and .t heir
DigfmisoBts ELPIMPoHLE sY i BVl or of ft/miegiates, fereof may be
oti(?élﬁé’d Udzofirid ﬂ@SmbthoﬁQYwaB p@an ofn ItHri]EE lntenaﬁré i foh example by
except internediate co nds 1.n che rocesse
preparativs ERLEoL 8Y f@%%tﬁg%aﬁ'&sp%ﬁf'%tf?é‘sm?\? f)o?f’mp%ﬂag may
elﬁ@ﬁbﬁ%%ﬁdté‘tﬁhélﬁg @6@[{%@%@@ HPISD laviate solomntith & ahpalustaisonary
phasetorereécgll\\//e(:)dnttoI )(/)lgldllrrmldlwdual enantiomers utilising methods known to those
skilled in the art. In addition, chiral intermediate compounds may be resolved and

used to prepare chiral compounds of the invention.

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
an atomic mass different from the atomic mass usually found in nature. Examples of
isotopes that can be incorporated into compounds of the invention include isotopes
of hydrogen, carbon, nitrogen, oxygen, phosphorus, sulphur, fluorine and chlorine
such as 2H, °H, °C, "*C, N, 70, %0, 3'P, %3P, S, "®F and *Cl, respectively. Certain
isotopic variations of the invention, for example, those in which a radioactive isotope

such as *H or 'C is incorporated, are useful in drug and/or substrate tissue
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the hydrates thereof. Also included within the scope

of the conpound and various salts of the invention are
w@oloye2phs t her eof . The conmpounds of the i nvePCT/BP200&§09732

possess at |least two or nore chiral centres and so

exi st in a nunber of stereoisoneric forns. All

stereoi somers and ni xtures ¥hereof are i ncI uded in the

scope of the present inveption. It wll a‘pé)reci at ed
dqug;blaiopeﬁtgglﬁsSk,Tnp@t@di het hdl appd tqaatfory-b{irle , isotopes are
pafticRihi rSr%'fe?rFHEE?ér frédt Qgsé-"b‘f'&éﬁﬁr‘atl&wan@o@'@@@&@ﬁltyﬁ Further,

or nu , 1.e. conmpounds of fofmu b)
supast&ytlcﬁh\ulr(lsasopﬁhéw@? AS Heuterom, 8, Fhmamfform@ertmn theraneutic

tyi
e e T RE SR ol HrEaaRtn vivo
haitdife Rp, req!u;:edeosagg reRglrerp(entﬁ anddhepcgr may sbej @fefersed in some
I I k
cur@mgt%nc Egﬁher eo?flér‘%ﬁé)f gﬁ% ?E&?%@%o Itﬁﬁé‘ﬂ&v@ntlﬂpééﬁééﬁrauy
quresamd by memnm@mal preseddies sscle aspy thedllustrativs mgtheds or by the
r 4, R5 n
Pref R Betrlied I e BT Pie el o o T e oBRl  BRtovic
vadatimsmﬂlswgiblet teagenis. I n a yet another enbodi nent, the
present invention provides a conmpound of fornmula (Ih)
wherein R2, R3, R4, R5, R6, X, n and g are as defined
Cabpoumds rof phreainnerttnt may be yrepacegpirad variatslof says.dhthe éallowing
L. Qr f
el REEs BB T8 L ERLPALBRAT AT BRO ar o
defibédiinrtae fiest aspati.nGhase precasoesfomalfurthan @spedthofi the invention.
literature, for exanple by preparative HPLC or by
chromat ographi ¢ purifications. Racem c conpounds nay
Treoddreut e spepiicationd gaserapfopmelparane desighiteCbgrRbrsan numerals

S LI, i e 85 BABEY PRGBS . b BRI . o

ett 0. t(haggIVvb), (IVc) etc.

Hydrochloride salts of compounds of formula (I) may be prepared according to
Reaction Scheme 1 by reacting compounds of formula (Il) with an excess (such as
2.5 equivalents) of acetyl chloride and methanol. Typical reaction conditions
comprise reacting (ll) in a suitable aprotic solvent (such as EtOAc) at room

temperature.

Reaction Scheme 1

(i (1)

Compounds of formula (l1a), i.e. compounds of formula (Il) wherein RS is ~OCHoR7?

may be prepared according to Reaction Scheme 2 by reacting compounds of formula
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skilled in the art. In addition, chiral internediate
conpounds nmay be resol ved and used to prepare chiral
w@orspods of the invention. The conpounds of BEEEP2006/009732
i nvention may exist in one or nore tautomeric forns.
Al'l tautonmers and m xtures thereof are included in the
scope of the present i nvent®®n. The invention al so

i ncludes all suitable |7soto ic variations of a
(1 witp AMrercess {agel-PaAIRitR CrH2Yafwhese iYdpiacsuitable 4e3 Vi groua - for

exﬁﬁ’\%@%@ PivdrBse Advspndd @Pgdrﬁc BREMREY: RACRIR, hfécM‘QH Qﬁs and

|'east one atomis re acicgd by an” atom havi n

SHOEHES, b Wik Sons (f S 41 drd < PABRG THPERoRasRtor Copditions

coHsb s@?é%l&n&n Wﬁ?&lfé%iéaédl\lénf Queklaé Qcé’i@ﬁlh‘f@or [EM?VE' @f%rrﬁizerature
ot opes that can I ncor por ated Iinto COTTpOUﬂ S

randieg i frarentoogh temaer@tweu @otsglpt@@t &fluy di oglerpe mmted that

efi BOL Us
cogPLREE CPAYBE yFRRSRIOR LOCRRSE, pd bty g
mdthodssterting from theFeorrBP@EITg, hydeexyeompeung.. Camapauaidp of formula

7 f . .
RIGILEBICoMEF LaRRRAR avaliis BY €41 b Bnib St M Richodplogies
knowniimtherligeretareed, are useful in drug and/or substrate

tissuedistribution studies. Tritiated, i.e., 3H and

carbon-14, i.e., 14C, isotopes are particularly

Reactiérebcleginé 8r t heir ease of preparation and

detectability. Further, substitution with isot opes

such as dg mRl.e., 2H may af fired cer( R® Ff
ttﬁ@?apeut ant dges resul ting from\gceat No
met 24 i+ )~ ~geor exanple, in R
hal [ ced dosage require may

8 S i n Qone circunmspaprEeso s
HRPari af i on® of @he conpounds of the inv i on can
generrfl |y be epared by conventi onal ocedur ch
as by the ilfuptrative nethods or by the preparations
described in the Exanpl es hereafter using appropriate
i sot opi c r| ations of suitable reagents. Coff@unds of
the inven |on may be prepared in a variety of ways. In
the follow ng reaction schenmes and hereafter, unless

Cgr%ISan\glsSo? fgr%% eﬁlb§a ie. compouno@ of %rmu?a zfl)%vrh%reallr‘? RS js —OR can
be prepared according to Reaction Scheme 3 by reacting compounds of formula (iil)

opi © o)

with R7-B(OH)2. Typical reaction conditions comprise the use of a suitable catalyst
(such as copper (ll) acetate) and a suitable base (such as triethylamine or pyridine)
in a halogenated hydrocarbon solvent (such as DCM) at a temperature ranging from
room temperature to solvent reflux. Compounds of formula R7-B(OH)2 are either
commercially available or may be synthesised via methodologies known in the

literature.

Alternatively compounds of formula (lIb), where R7 contains one or more electron
withdrawing substituents, can be obtained according to Reaction Scheme 3 by
reacting compounds of formula () with R7-F in the presence of a suitable base
(such as potassium carbonate) in a suitable solvent (such as DMF) by heating with
microwave irradiation. Compounds of formula R-F are either commercially available

or may be synthesised via methodologies known in the literature.
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defined in the first aspect. These processes form
further aspects of the invention. Throughout the
WG p@ciodazamt i on, general fornul ae are desi gnat eBICHEP2006/009732
Roman numerals (1), (I1), (1I1), (1V) etc. Subsets of
t hese general fornulae are defined as (la), (Ib), (lc)
etc.... (I'va) 1(1Vvb) 1 (I etc. Hydrochloride salts

npounds of fornul a are gac
It WY o ABRTRBA IS e EormPeg OBl PTHE GBRERTRISROHS (O fuican be
prépdréd By bRaldgo X Rehsdd Stefiig #dnPthe c@ﬂéspbﬂhm@tlﬁbrdif/ compound.
acetyl chloride and nethanol. Typical reaction

conditions conprise reacting (I1) in a suitable
R%@ﬁ&‘iéﬁhe_ﬁ@é%em (such as EtOAc) at roomtenperature.
eme 1 (H (1) Conpounds of fornmula (M),
i.e. conpounds of fermula (1) wher EBRIS Iﬁa R’
éordl ng to Reacti ZR Bche '
rea mpodndsNef formula(lll) w e
wheRé Y- s suitablle | eaving grolp -
J. March, Adv
HOE€ac %nso%ﬁ@%i SITs, and stra:?f_u&e, John @Viey? &
Sons (61992), 4fh Ed., p352). Typical refction
condi'tions c [Se reaction in a suitable solvent
(such as acetohitrile or DMF) at a tenperature ranging

fromroom g’m?rperature to solvent reflux. It wh| be
appreci ate hat compounds of fornula (11) where R6 is
-OCH2R 7 , can be prepared by anal ogous net hods

it h
R
togethed alithether intaxcorimectngntalness ferch a aatueatéb ol wipabsated 5- to

7- rl'<nr<]a(r)n\'\t'>r?are'ac]1 rir%gh((?.e.I |jntise 5‘% 8§ an&?S&Fo%iaﬁ’i‘inéﬁBﬁH‘% c% 2( drlsQurétmg) and

R2 is other than hydrogen, may be prepared according to Reaction Scheme 4 by

o~

(o4
/
A
N

reacting compounds of formula (lId), i.e. compounds of formula (ll) wherein R3 and
R1 together with the interconnecting atoms form a saturated or unsaturated 5- to
7-membered ring (i.e. mis 2, 3 or 4 and optionally including 1 or 2 unsaturations) and
R2 is hydrogen, with a suitable base (such as sodium hydride) followed by treatment
with a compound of formula R2-Y (wherein R2 is lower alkyl and Y is a suitable
leaving group) in an aprotic solvent (such as DMF) at a temperature ranging from

0°C to room temperature.

Reaction Scheme 4

Compounds of formula (lll) may be prepared according to Reaction Scheme 5 by
reacting compounds of formula (IV) with palladium metal on carbon under a
hydrogen atmosphere (such as 1 atmosphere) in a suitable alcoholic solvent (such

as methanol) at room temperature.
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Compounds of formula (lib), i.e. conmpounds of fornula
(I'l) wherein R5is -OR 7 can be prepared according to
W@Re@c#nmo Schene 3 by reacting conpounds of f oOPGTYER2006/009732
(111) with R7 -B(OH)2- Typical reaction conditions
conprise the use of a suitable catal yst (such as
copper (11) acetate) and a &luitabl e base (such as
triethylam ne or pyridine) in a hal ogenated
hydr ocar bon sol vent (such as DCM at a tenperature

g,i,gghgrﬁg roomtenperature to solvent refl ux.
&%lﬂrpvmrdﬂ?fornula R7 -B(OH)2 are either

commercially avail a%he or may be synt hﬁ%i' sed Vi 3 R
metRedo @®inin the literature. ) '
conp f okul  (1,i b), where R7 co

nmor troMN'wi t}ydr al ng sTbstitUents,

obt xaccarding to Reaction Sche'r_ﬁ

C S nmula (111) with R7 9ntep sence
ﬁf a sld tabl e base (such as potassium car RSnat e) ira
pgui tablte solv such as DMF) by heating with

m crowave irradlation. Conpounds of forrmula R7 -F are

ei ther conmercially available or may be synthggj)sed
vi a met hod8Vbgi es known in the literature.It will be
' t =] 1
CFEPSE IR AT bl AR 4] g 0 B =

togethet wih theointerbennesting: stamaiifery 1y splysaied Girpéisaturated 5- to
RAH 0 RETR 22 4 ph P bl o e an

r npouhds o . ereir
RR1s pthgetteer hydrogert imeayi be erenanerk ecsandinaite Meatiomseheme 6 by

r r d b to: i i c
roBirf &g s IBHHILLPLWY, o ifoEUERE! Gler 58Skl
folloveeat Dy &reatomesyt withch Rempeunstt MéprmMarRE‘y dwberein, Révésy lawer alkyl

q . ¢ ) .
o8 FasTEEY Heltho. Sdphyh 4 abFoHE KonhnltddfP Bl OF) ot 2
tefripeyatwieaarging fRomrlICRA roany tanhparatuiet h t he
i nterconnecting atons forma saturated or unsaturated
5- to
Reaction Scheme 6

(V) (IVa)

Compounds of formula (V), wherein R3 and R7 together with the interconnecting
atoms form a saturated or unsaturated 5- to 7-membered ring (i.e. mis 2, 3 or 4 and
optionally including 1 or 2 unsaturations), may be obtained according to Reaction
Scheme 7 starting from compounds of formula (VI). Typical reaction conditions
comprise treatment with a reagent suitable to transfer a t-butoxycarbonyl group onto
an amine (such as di-tert-butyl dicarbonate) in a mixture of solvents (such as THF/aq
NaHCO4/t-BuOH) at room temperature.

Reaction Scheme 7
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7-menbered ring (i.e. mis 2, 3 or 4 and optionally
including 1 or 2 unsaturations) and R2 i s hydrogen,

Wowa/0s2dwi t abl e base (such as sodi um hydri de) PEDEPZM&A9732

by treatment with a conpound of formula R2 -Y (wherein
Ris lower alkyl and Y is a suitable |eaving group) in
an aprotic solvent (such a§2DI\/F) at a tenperature

rangi ng fromO00C to roomtenperature. Reaction Schene
4 Conmpounds of fqgryrula (I111) may be p(rsrgﬁared di

tO(R&)aCtI 0 U5 by reacting conp ds of |for N
(I th FLaI on carbon un*S y ~
s 1rat+wesphere)—+n a |[puitabl e
aI c Eo j soﬁjento(such as met hanol) &l\
t enpe ure. Reactron Scheme 5 (I1V) npounds Qf
ﬁorrml (I'va), i.e. conmpounds of f mJIaRIV) whe
plR and 'R together with the interconfcting atons o ma

saturated or Qnsaturated 5- to 7-nenbered ringy(i. m
is 2, 3 or 4 nd optionally including 1 or 2
unsaturations) and R is other than hydrogen, nay be

C&ﬁﬁ&ﬁ{ds%f%ﬁ%éﬂm&)t Qe. R%deuﬁﬂ's Sﬁ'f&ﬁ‘ﬁ:laﬁ(\h wheagi iR¥Jand R
onpounds of formula (V) W a swtabl e asemgsuch as

tog@aeruwmwr'n@écaonmtmswé%rnﬁiprmraea%ti@tﬁ Wi P -ReEbRIFIUING (e

m® 2f 96U andRR2Ys hydr6§&H, tndy BeSobtamed a@édﬂdlhgwﬂeé’ctio‘h Qcheme
sui tabl e Teavi ng rou Lal n an aprotic_sol vent

8 byryackng aomewﬁts%s fRrEnureatYdh nghareip i @0%1-68”‘)"06@ tbroagetic
é@mp@ ﬁéB?ér%te@ﬁ?&Béé?Bo@%\%Fﬁ (Sudh\as HEMRat @Q@Fﬁﬁé@ﬂﬁe ®dnging

ornul a wher ei n and R together with the
frqrmﬂefﬁé%mebfpmmgraéwens forma saturated or unsaturated
5- to 7-nmenbered ring (i.e. mis 2, 3 or 4 and

Reaction Scheme 8

(vil) (Via)

Compounds of formula (VIl) may be obtained according to Reaction Scheme 9 by

reacting compounds of formula (Vill) with Raney Nickel under elevated pressure

(such as 7 atmos) in an alcoholic solvent (such as methanol) at room temperature.

Reaction Scheme 9
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optionally including 1 or 2 unsaturations), may be
obt ai ned according to Reaction Schenme 7 starting from
wa@omopoends of forrmula (VI). Typical reaction cRCHEP10061609732
conprise treatnent with a reagent suitable to transfer
a t-butoxycarbonyl group onto an am ne (such as
di -tert-butyl dicarbonate) 23n a mixture of solvents
(such as THF/ aq NaHCO3Zt-BuOH) at room t enperature.
Reacti on Schene 7 ounds of fornmula (Via), i.eNH,

compounds a (Vl) wherein Rspnd t her
W (R4) he i Je!dti ng atons for(r%? sat ?"‘ 0
7-me i ®&.mis 2, 3 or R
hydr bt afned accor di ngllt o chemne
8 b conpounds of for mul , ergim Ris

al kyy, h t@ifluoroacetic gCid inla hal ogenat ed

rﬁ?droqgrbon sol vent (such as Dﬁy at B terrper/zT\&(e
pfangi ng from o roomtenperature. ReactionlSchene

8 (Mia) (V1) nmpounds of fornmula (VI1) may be
obt ai ned aqgmdi ng to Reaction Schene 9 bﬂ/V'i/)eacti ng
compounds - of fornula (VI1I1) with Raney N ckel under
el evated pressure (such as 7 atnpbs) in an al coholic

ol vent (such as t han at room t u —
ARER R o RPRINE ol ToimE tmn . BB BE s peein R
andf RT eogater withl th@ Jntericornectingptommdforafa §atunatddas tol A-;nembered

. wherein nd t ther with the interconnectin .
i bR s & hP BEdinelSaes. iaehe B 8IS0 g page Rgecton
Sdhemé, 21 & b@freédtir@ncbnﬁbdmdb%dﬂ fogata k()‘{my wherei tRaisn€d_zalkyl, with
according to Reactign, Schenme 1 reactin onpounds, .
REEY T NekAI R Sietaled Brersrs 8 BapRST (7 S PSH Bicdnoic
solvent (such as methanol) at room temperature for 15 hours and then, after filtering
off the catalyst, heating the solution at the reflux temperature of methanol for 5 hours.

Reaction Scheme 10

(VIil) (Illa)

Compounds of formula (VIII) may be prepared according to Reaction Scheme 11, by
reacting compounds of formula (IX) with lithium hexamethyldisilazide followed by
addition of a compound of formula Y(CH2)y-1CN (where Y is a leaving group, such
as Br) in an aprotic solvent (such as THF) at low temperature (such as -78°C).

Reaction Scheme 11
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WO cwmosxewper at ure for 15 hours and then,

Raney N ckel under an el evated pressure of hydrogen (7
atnos) in an alcoholic solvent (such as nethanol) at
af t er PCT/EP2006/009732
filtering off the catal yst, heating the solution at
the reflux tenperature of nethanol for 5 hours.
Reaction Schenme 10 (VI11) (2|4I ia) Conpounds of formula
(VIl'1) may be prepared according to Reaction Schene
11, by reacting conpounds of formula (1 X) with i t hi%¥n
hexanet hyl di sil azi de fol |l owed by addition of
dormd a Y(CH2) mi CN (wherB%)Y is
as &r) oOn an aprotic solve
STEnpeat urg (sich as—=78C). Re ¢tio
) _iCo
Rb'to hep*W tdy the interconnecti 6)
gated 5- [7-nmenbered ring (i.(g. r iR 0, 1 orf2),
plyay be" obt ai cording to ReacPhon Schene 12
reacting conpounds of fornmula (X), with TFAin a
hal ogenat ed hydr ocarbon (such as dichl oromstémme) at
400C, fol | dlKed by treatment of the resulting nmateri al
cHhpdurds 'FaG5ia ﬁ%)? lef‘eirLRQ’té R %%e’vlhérh}éiirpmcﬁ\{e*?&?mhcting
group onto an a e (such as -tert-butyl _
atoling forboamurgatirates 9ri kmermdetsd ring (kent is Q; Tir/Z.gmay be obtained

t i .
o B Bl 02} RS PRSI o
a dwbagediteg hiwdRearboh ofsusk hamelidtorpethaael iatg4@Enpiliemed by
tredmbAY %rl e it t ha®HE Wit & rr@é%(ﬂrﬁ %%b%oq? Ufinsfer a t-
perrodate | THF)  at

n a sofvent m xture (SU as _vvater " )
butwyrerbeny Eratmosto dReaming dsuccaredisert By Yicangpnate) in a mixture

of solvents (THF/aq NaHCO,/t-BuOH) at room temperature.

Reaction Scheme 12

(Va)

Compounds of formula (X) may be obtained according to Reaction Scheme 13 by

reacting compounds of formula (XI) with osmium tetroxide and sodium periodate in a

solvent mixture (such as water/THF) at room temperature.

Reaction Scheme 13




10

15

Compounds of fornmula (XI) may be obtai ned according to
Reacti on Schenme 14 by reacting conpounds of formula
W@ X007)p428@ h HVDS. Typi cal reaction conditions BCIPP108€009732
reacting (XIl1) with TBTU and a base (such as
di i sopropyl oethylam ne) in a suitable solvent (such as
DMF) followed by addition A HVDS at roomtenperature.
Reaction Schene 14 (XII) (X') Conpounds of fornmula
(XI'l) may be prepared-according to Reaction Sche
by r?actln pun of formula (XI1IRY)
kyl sug&gble base (such as
at roo

" K er atNJre H
Readti on| Sch (XI11) (XI ) Conpoupnds sa%@
bg\p e@ared accordi ng to Beac /8n @ 16

l/bétretlne ounds of formula ([X) witds lithiu
hexameRhyl di SI i de andCH2=CHCH2( ) rY (wher i
Pl suitable | eav|ny group) in an aprotic sol vent (suc
as THF) at Iowtenperature (such as -780C ) .
Conpounds oftXHor nul a CH2 CHCH2(CH2) ry are  (X)

RS AT S o 5 P E R R St 4 o
redétingl Xbmb&hrids) ofofoproula dexInf wftlmr HMIDS. (Tyficataneabtion conditions

d di R
QP e B8 Al R TBEH A A AR GEOT B, cloreoniBsfiflarmas) m 2
suitablasbret{sieh ¢ DNIFR follewge by additibrabl I#MDS dtira@ors tesnpexature.

tert-butoxycarbonyl group onto an am ne (such as
ditert- butyl dicarbonate) in an aprotic solvent (such

RésttiohRkh&he1@om t enper at ure. Reaction Schene 17

(R%),

(X1 (X1
Compounds of formula (XII) may be prepared according to Reaction Scheme 15 by
reacting compounds of formula (XIIl), wherein R is Cq_galkyl, with a suitable base
(such as LiOH) in a THF/water mixture (such as 1:1) at room temperature.

Reaction Scheme 15

(X (XIr)
Compounds of formula (X!Il) may be prepared according to Reaction 8cheme 16 by
treating compounds of formula (IX) with lithium hexamethyldisilazide and
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(XiV) (I X) Compounds of fornmula (XIV) may be prepared

according to Reaction Schenme 18 by reacti ng conpounds
wo@Roo7os22wd a (XV) with Ptg 2 under an at nospherBCDEP2006/009732

hydrogen at high pressure (such as 2 atn) in a

sui tabl e al coholic solvent (such as nethanol) at room

terrperature Reaction Schem® 18(XV) (X V) Conpounds of

fornmula (XV) may be prepared according to Reaction

CWHz@I—wr\f éumre nyg it @npoiahigsieaying @renn) dn (30vaprofis tsivent
(515&1 falsu?ﬁ I'oQ/ %rétﬁr@ (E@hogsnaged Wy@érﬁﬁﬁhﬁgnof formula

vent I"ow t enperature (such
CH@@Hcﬁng)p\ﬁ aeh@ﬂmmpgclqlb(vayaltam O(Col"f’;%uhéssﬂﬂhes'zed via
(Heai ned according to Reaction
mé@ﬁg&%&%%\ﬂ@n {ﬁgg reactl on conditions conprise
reacting corrpounds of formula (XVI1) with a suitable
- npound of formula (XVII1) where Mis for
Rgg?&'eh ¢h qWhereZ|sCI Br or 1) or lithiumin a
sui tabl e sol vent (such as d| et hyl ether or THF) at

te as -78C). Reaction Sqhre
(XVI1 e cgrounds of fornula ( OR
conp eneyal formuta—XVi11) whefei

(whe eris , BR or 1), may be generat d/a
t @ Rea¢tiopy“Schgne 2 1 via Gignard ne’ho

nown ifn the lifterature by reacting(the appéopriate
Pﬁonpou'ﬁd of gw\%ﬁal formula (XIX) wphh magnesi um
i'n ether. Typi cal reaction conditions conprise

reacti on at W tenperature (ranging from-780C 1)
Q0O in a SLfltabI e solvent (such as ether or THIQm

Compounds of formula (IX) may be prepared according to Reaction Scheme 17.
Typical reaction conditions comprise reaction of compounds of formula (XIV) with a
reagent suitable to transfer a tert-butoxycarbonyl group onto an amine (such as di-
tert-butyl dicarbonate) in an aprotic solvent (such as THF) at room temperature.

Reaction Scheme 17

(XIV)

Compounds of formula (XIV) may be prepared according to Reaction Scheme 18 by
reacting compounds of formula (XV) with PtOo under an atmosphere of hydrogen at
high pressure (such as 2 atm) in a suitable alcoholic solvent (such as methanol) at

room temperature.

Reaction Scheme 18
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Reaction Schene 2 1 (XI X) (XVIlla) The conpounds of
general formula (XVIl11b), i.e. conpounds of fornula
W@ X087 0d24mherein Mis Iithium nmay be generat eRICT/EP2006/009732
according to Reaction Schenme 22 via nethodol ogi es
wi dely known in the literature by reacting the
appropriate conpound of ger?gral formula (XIX) with
n-butyllithium Typical reaction conditions conprise
re?ﬁg)i on af tenperature (rangi ng(pQ‘t)rgm -
in‘a 8uitalhle splvept (such as ether o HF) !

Sch NP Cospewnds of R
(XI omrercial ly avail abl
S i ng the procedu

r
eact i Schenme 23 by reacting coﬁ%und gof fornul a
Pr&)XX) Rth benzyl bromide in the giesence of a suitable
ase (such as potassium carbonate) in a suitahle
sol vent (syxW) as acetonitrile or DWVF) at a(%(gﬁperature

ranging fromro temperature to refl .~ R ti
Casppplipg® % farmulg (1Y) sRavate, Prepptadczopiing orReadlar SeBsme 19 by
reé&tm\gﬂcd;r?pmg][r@rsfo?mm @&/I;i][vﬂ%hanmhibfba(b?t&: aﬁidt he% halogenated
reparati on o coO nas or nul. a el | S -
PYBRaRaRIon SONeR! kUGS S5 DI ot BRSSO Bt

(XVI'l) may be prepared according to Reaction Schene 24

by reacti ng conpounds of formula (XXI) with a reagent
Regeti ransfer a BOC group onto an am ne (such
as di -tehts-butyl di carbonate) in the presence of a

bgse (su¢h as 4-DVAP) in an aprotic solvent (such as
) Oat S){nterrperature. Reacti on Schenme 24

(XV1) (XV)
Compounds of formula (XVI) may be obtained according to Reaction Scheme 20.
Typical reaction conditions comprise reacting compounds of formula (XVII) with a
suitable metallated compound of formula (XVIII) where M is for example MgZ (where
Zis Cl, Br or ) or lithium in a suitable solvent (such as diethyl ether or THF) at low

temperature (such as -78°C).

Reaction Scheme 20
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(XXI') Conpounds of general formula (XXI) are either
comercially avail able or can be obtained via
W@ ywrlee2#c procedures known in the |iterature BSI/EP2006/009732
Huang, J. Nelson, D. Weller, Synthetic Conmuni cati ons,
20, 3485-96 (1989)). Alternatlvely, hydrochloric salts
of conpounds of fornula (Ié¥ i .e. conpounds of
formula (1) wherein R3 and Rl together with the
i nterconnecting atons form a sat ur at &8 neqyered ring
and R2 is other than hydrogen, may be prlepar
according to Reaction Schene 25 by trea
compounds of fornula (le) with an excess 0
riate sol ventpf-stich @& DCM | PA). Rea

ounds of formula (1qg), i.e. conpq m)ds of
of0 ~pherein R3 stogether with"the (5
int ecting fatons for|n a jsat urated—S—menbered ri 0
990t her than hydro 4 y be prepared HN R
ac ording to Reaction fRheme 26" by reacting conmpounds

oBUfor mula (XXI1) with hydrochloric acid under

appropriate conditions (such as in | PA MeoH at room

tenperature) followed by treatment with a suitabPe

b I such as aqueous amreii®) . Reaction Scherre XVI

22%? oundsn.[(?fQ ermJI a (XXIl1) may eV
Ther Q%P@éﬂdéc@ .fcanw {HVitlahcha: oFPRRANBHE oéﬂwrelef&m'?v@w")
S IISOMIQQf wﬁ@@?#@"@ﬁ B‘PforfI)OHBﬂtié éé@é’rétea a%&r&n&%\'ﬂ%actlon

In an riate solvent (‘such Ve OH) in

Sq@emeeaa:en@f rignag trrsash@oﬂqgcﬁﬁck?@/vrag@ﬁhe (llseuequi@y reactmg the
dé%%%ungbﬁg?ur}d;%ﬁ% Qr?l §9’ TQES),S& ) WK Falnéséth! hetal |n ether.

pre ared accord 9
Tmpg:am@gtlcprmpngangﬁ@omgnsg,reac ion at Iow temperature (ranging from 8°C

to 0°C) in a suitable solvent (such as ether or THF).
Reaction Scheme 21
R
=
MgZ
(RY), (RY), 9
(XIX) (XVlila)

The compounds of general formula (XVIlIb), i.e. compounds of formula (XVIII)
wherein M is lithium, may be generated according to Reaction Scheme 22 via
methodologies widely known in the literature by reacting the appropriate compound
of general formula (XIX) with n-butyllithium. Typical reaction conditions comprise
reaction at low temperature (ranging from -78°C to 0°C) in a suitable solvent (such
as ether or THF).

Reaction Scheme 22
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reaction of conpounds of fornmula (XXIV) with K20sO4
and N-net hyl nor phol i ne- Noxi de at room tenperature in
w@eooapgnepri at e sol vent (such as acetone /wat ePQT/EP2H06/009732
foll owed by treatnent of the product obtained with
Nal 4. Alternative conditions to obtain conpounds of
formula (XXII1) conprise redction of conpounds of
forrrul a (XXIV) with ozone gas at |ow tenperature in a
RBuitabke sol vent (suc has mpgshanol ) fol | owed by
Q\ddl tijon of a reducing agent| (for exanple,
|.sul fide or zincP~_Reaciion Scheme 28( XXl V)
(XXI |I npounds of for I'V) nmay be prepared
acc to Reaction Scheye 29 _hy treatnent of
g,ﬂ:gounds of formula ( C? with dn allyl halide (such
as allyl bromde) foIIovve by treatnment with a
sui t aRixg base (such as |it (X\UHb)
bi strl mathyl silyldisilazide solution in THF) at |ow
tenperature (suitably -30 0C) in an appropriate
C&ﬁ)&c\ﬁﬁﬂ% df g%lr‘nﬁnal ?&mﬂl’éEIXIXR%?&bItI%? comiRErRialy a(/é%we or may be

Conpounds of fornula (XXV) may be

syatheénzad feJlowingrag drPeasumsHEaReTioRs !ByRQ&lC@afe .%F\%ergsf% by reacting
co?ﬁd&ﬂ&@ggfo‘?rﬁwufao(m hth (BEKEAbré¥nidR in the presence of a suntable base

di-te utyl-dicarbonate in a suitable solvent (suc
(sagh & pplefsium daghenatahie pauiialie selvent (guchcas agetorsiiecen %MF> at
CHRMRy thﬁh BRRMRE fo Rfuk Or MUl @ (XXVI) can
ée prep%&gééﬁ%{tﬁ}o’r ing to Reaction gcherre 3 1 by
reacti ng conmpounds of formula (XXVI1) with Pt/ C under

: I, of hydrogen at el evated pressure (such

REGh T 82§a sui tabl e solvent (such as Et OAc) at
r oomgsenper at ur e. PC R

HO

| =X © | X (XIX)
= 7
R, RY, 2

(XX)

It will be appreciated that the reactions shown in schemes 2 to 23 are applicable to
the preparation of compounds of formula (I) where R® is ~O-R7 or —OCH2R” as

appropriate.

Compounds of formula (XVIl) may be prepared according to Reaction Scheme 24 by
reacting compounds of formula (XXI) with a reagent suitable to transfer a BOC group
onto an amine (such as di-tert-butyl dicarbonate) in the presence of a base (such as
4-DMAP) in an aprotic solvent (such as DCM) at room temperature.

Reaction Scheme 24

j@w
(Dq O.
o. _— O /IL R

O N R o)
H 0

" 1

(XX1) (XVIN)
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Reaction Scheme 3 1 (XXVI1) (XXVI) Conpounds of

formula (XXVI1) may be prepared according to Reaction
WEehe2282 by reacting conpounds of formula (XXVIZEP006/009732

with trifluoroacetic acid | n a hal ogenated hydrocarbon

sol vent (such as DCM at tenperature ranging from

00C to room t enperat ure. As30an al ternative, conpounds

of formula (XXVII1) with g=1 may be prepared from

conpounds of forrmula (XXVIIla) using a netal catalyst

éﬁg Oo? élTeuSFal féJn’)ul% gd(lt) aa'f? eﬁtﬂe%&brﬂb%ﬁlpyévgﬁ’gﬂ‘@%} Q:Sn be

ran, ace € of
ob$a|med gia syhmnccmdsmntuml knomopierthée dterattiret @rﬂ'dyamgudehlelson D.

welBP Pyt uhBedes; 45 29 SRIMER) O ous b ocedur es

to that descri bed in the Ilterature (van Essevel dt et

ARy FioBuom R BrePPRIdetRrtue dan 160 tadbies o

fofmY1 (1) WhérsiVRB) AR 1l Yogertév W|lra)he(:m’r¢mumm:tmg dtamsniban a

sealeg, bimdiera P A Rt (N R PYCE: By BrBparec

aczorirauadReaetion Stherha 26 1§yltr|e)atn\mrtt lof aomplmurm!lsloéfommw (I tvetth an

conpoyn formul a, (XXl X Br or in a
e’@ﬁ?n%)%@ﬂ@ 'gﬂ}eo?‘?péo%raté/ﬁ‘?h’e%éﬁfé:ﬁ aam/ip ﬁ/l et her or
THF) at | ow tenperature (such as -600C). Reaction

Sche 33 I1) (XXVII1) The conpounds of general
Reagti h ) may be generated according to Reaction

Schene 34 by reacting the appropriate conpound of
general formula (XXX) with

Compounds of formula (le), i.e. compounds of formula (I) wherein R3 and R
together with the interconnecting atoms form a saturated 5-membered ring and R2 is
other than hydrogen, may be prepared according to Reaction Scheme 26 by reacting
compounds of formula (XXII) with hydrochloric acid under appropriate conditions
(such as in IPA/MeoH at room temperature) followed by treatment with a suitable

base (such as aqueous ammonia).

Reaction Scheme 26
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magnesi um nmetal in THF. Typical reaction conditions
conprise reaction at a tenperature ranging fromroom

W0 empesRBure to 65C, in a suitable sol vent (suRtI/EB2006/009732
ether or THF). Reaction Schenme 34Conpounds of general
formula (XXX), are either comercially avail able or
may be synthesized foll ow rﬁj t he procedures descri bed
in Reaction Schene 35 by reacting conpounds of formula
(XX) as above defingdl w,th the appropriate benzyl

brom de (( in "Bresence of a suitable

@érh as una;car bonate) in a syRtjabl e

(s tra _tenperature ran No
te flux. Reaction Sche R
RS X be“ap €2i at ed that conpounds

wherg R6 is - OR 7 , may be prepgs¥d anal ogous

net heds star fromthe hydroxy corrpo

correspondi ng 'to conpound of fornmula ( ounds

of general (R8Imul a (XX) or (XXXI) are conTrer Hngl ly

avai |l abl e _or be prepared b roced no to
CAHRPURRIO Iy ) M e JERRRSER ALCBHinG L BPaf IoP BN 27 by
reGMtDVe dmlﬁatlofh SOEEPEUAIS fof Farmuz2 Ot with &RERIHD |rRahSapl’rb€6prlate
enerated according to Reaction Sch

SO {Fuch e MRRL D SLINGS BFTICR eh SHTBRRXPHSCTH PRPTRHRUR 25
N&BH et hyl di sil azane for R =R =H in the presence of

a base (such as diisopropylethyl am ne) and a suitable

reagent to activate the carboxylic acid function (such
RésctioRB EeheB 2 aprotic solvent (such as DVF) at
~tenperatures ranging fromO00OC to room

tenperature. Reacti on Schenme 36 (XXXI1) (M)

Compounds of formula (XXIIl) may be prepared according to Reaction Scheme 28 by
reaction of compounds of formula (XXIV) with K;0sO4 and N-methylmorpholine-N-
oxide at room temperature in an appropriate solvent (such as acetone /water) and
followed by treatment of the product obtained with NalO,.

Alternative conditions to obtain compounds of formula (XXIIl) comprise reaction of
compounds of formula (XXIV) with ozone gas at low temperature in a suitable solvent
(such as methanol) followed by addition of a reducing agent (for example,
dimethylsulfide or zinc).

Reaction Scheme 28
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The conpounds of general formula (XXXII), wth R3 not
bei ng CH2OH, may be generated according to Reaction
w@erew223y by reacti ng conpounds of general foOPEGIIER2006/009732
(XXXI'V) wherein Ris C1-C3 alkyl with a base (such as
LiOH. H20) in a suitable solvent (such as THF) at
tenperatures ranging from r¥om tenperature to refl ux,
eventual |y using m crowave heating. Reaction Schene 37
(XXXI'V) (XXXI'1) Compounds of formula (XXXIVa)
(11) wherein R3 is B
cording to Reaction S
s oR formula (XXXV) wit
@i um hydride) fol |l owed

R coﬁ‘poudof formula R -Y (wherfRin is A | ofer
al kylbs(CG 1-C3)\and Y is a suitable | eavi ngrgroup, ;l?ib

as I) in anapgrotic solvent (such as DWF) at a

t enper at ur @gi ng from 00C to room tenperat ure(xxiil)

Reaction S hem; 38Conmpounds of formula (XXXV) may be
Corapeunat e ferawds (XIY) hayReaprepared Sccerding3® ReaatieaScheme 29

o BB 35 Yot B TR A Wt BTl o o

bromigeh fatowdd Oy treztihemte avithy at rsemabienbasm t(uch wsi tithhine bis-

oGRSl 23 £ PRy 550 4 o

apprapdtasaient dsscnds/Bdr). n an al coholic solvent (such as
nmet hanol , et hanol or isopropyl al cohol) followed by
treatnment with a suitable reducing agent (such as

RRbY BcRémb @gper at ures ranging from 00C to room

tenperature. Reaction Schene 39 (XXV) (XXXV)

Compounds of formula (XXV) may be prepared according to Reaction Scheme 30 by
treatment of compounds of formula (XXVI) with di-tert-butyl-dicarbonate in a suitable

solvent (such as EtOAc) at low temperature (such as 0°C).

Reaction Scheme 30

(XXVI1) (XXV)
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Compounds of general formula (XXXIV) may be generated

according to Reaction Schenme 40 by treati ng conpounds
w@Roogesee@l formula (XXV) with a suitabl e basePCHERI006609732

Li HVDS) in an aprotic solvent (such as THF), followed

by addition of an al kyl ating agent such as R3 -Y

(whereas R3 is not (CH2)q and Y is a suitable

| eavi ng group such as 1) at very IowtenBera_t ures such
Cagapaupnds of formilat (XN SR deerreraredperardiad & Reasliop sjcheme 31 by

' hatrhbsphehebeh
G A ST St ronen

, may be )
at sigvetas pregsusy (suckasi %QP"&)dm?cﬁJ-hté@eo?fo'V@@h gh af Stfichat room
teﬁn?%%\ﬂr%: wherein P is a suitable silicon protecting
group (such as tert-butyldinethylsilyl), with
tetrabutyl ammoni um fluoride in a suitable sol vent

at roomtenperature. Reaction Schene 4 1
ReZRHGH SBforic] )general formula (XXXVI) may be generated

(R cordi ngyto—Reaction Schene 42 byRY [ eati nd ounds
of"™\gener w rrul@ (XXXVI1) dissol ved\jR_a OR
pr o B SO MNYEN N |éhas-r=r=|9’c—l'ra~|'rul)in resgncellof a
ca t (such las pall adi um on charcoal ). xn a hydgogen

RE spher e (1at‘ﬁ') at room t enper atRif e. JReacti on Schene
42 ( 1) (XXXVI)The conpounds of gengral fornula

(XXX® 1) nmay be generated according to Reaction Scheme
43 by rea®XXvi) conpounds of fornmula (XXXVII1) wit KXXVI)
NHR1R2 or hexanet hyl di sil azane when R1=R2 =H in the
presence of a base (such as diisopropyl ethyl am ne)

CéMBodhds W réiuBa X0Ad8 thay Be edpavet &cdofeing & ReastioncSahemd 32
function (such as_ TBTU)

MACR A EXPUR B RS R AR IO TN
hydPOBPEGH Y6IPent (such as DCM) at a temperature ranging from 0°C to room
temperature. As an alternative, compounds of formula (XXVII) with q=1 may be
prepared from compounds of formula (XXVllla) using a metal catalyst such as silver-
(1)-triflate in N,N-dimethylformamide, tetrahydrofuran, acetonitrile or solvents having
similar physicochemical properties at temperatures ranging from 0°C to reflux.
Compounds of formula (XXVlla) are readily prepared by analogous procedures to
that described in the literature (van Esseveldt et al, Journal of Organic Chemistry
2005, 70, 1791-1795 and references cited therein).

Reaction Scheme 32

Bu'
(XXVIIl) (XXVII)
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Reaction Schenme 43 (XXXVI11) The conpounds of general
formula (XXXVII11) may be generated according to
WRemcHinm Scheme 44 by reacting conpounds of QgREGIEER2006/009732
formula (XXXIX) with a base (such as LiOHH20 in a
sui tabl e solvent (such as THF) at tenperatures ranging
fromroomtenperature to réf ux eventual |y using
m crowave heatin Reaction Schene 44 (XXXl X)
(XXXVI11) Conpo s of general formula (XXXIX) may be
gener at ed accor di t g-Reaction Schenme 45 by reacting
conpounds of gengralfornmula (XL) with a suitable
silylchloride ( tert-butyldi nmethyl silyl
chloride) i e pXesenBe of _a_sui t abl goda ﬁe (such as
i m dagpl e) A a polar aprotic solvent (such as DWF) at
:i)m enperature. Reaction Schene 45 (XXXl X) Conpounds
may be generated according to Reaction

Schénme 46 bylireacting conmpounds (XLI) with a base

(such as LiHMDS) in a aprotic solvent (such as THF) at

| ow tenperatures (such as -400C) foll owed by treatnent

W t h Cexeluk) abl e acyl ati on agent (such as et hyl

formate). The resulting conpound, after a suitahkle
C%ﬁ%nsspé formyla XVilhepaspee p Aceprgling; te Raagtion $ﬁh%me 33.
Ty%'idéphé&c'nén %Bhd’%ﬁs &&H&%e%aﬂﬁ@%ﬁboun@% rb'ﬂf@r'mtﬂé (XVII) with a

i sopropyl al cohol’) followed %Xtreat ment. wit

suifable angtaliated g@mn@.urgg@fﬁprr(ugg(g > VY@M)B & Br or | in a suitable
%&W@Wg%h éée%mwetfhépaﬂ FIE dt®ow %m&&um&aéw&&-eom)

eacti on Schene 46 "Conpounds of general fornula (XLI)
may be generat ed accordl ng to Reaction

Reaction Scheme 33

N MgZ
|
X
RN
( q T R6
0] (XXIX)
0] N
A ©
0o O
|
Bu
(XVIl) (XXVIIIN)

The compounds of general formula (XXIX) may be generated according to Reaction
Scheme 34 by reacting the appropriate compound of general formula (XXX) with
magnesium metal in THF. Typical reaction conditions comprise reaction at a
temperature ranging from room temperature to 65°C, in a suitable solvent (such as
ether or THF).

Reaction Scheme 34




10

15

20

25

Scheme 47 by reacting conmpounds of general formula
(XXVI) with benzyl chloroformate in a chlorinated

wQloves24¢ such as di chl oronet hane) in the presPC/EPING6/@9732

sui tabl e base (such as diisopropylethyl am ne) at Q0C
to roomtenperature. Reaction Scheme 47(XXVl) (XLI)
Conpounds of general for mul3? (lg), ie. a conmpound of
formula (1), wherein RS is - CHZOR7 , and Rl and R3
t(Ré)gt her w,th the interconne(q;zl“) ng atons_to which they
d form an unsat urat €red ri ng, mnay
enerjat ed accordi ng to Reaci|i chenme 48 by

di |¢iXrg conmpounds of genes Xrula (XLIT) in a
Rsol utfon of anmmonia (for eXdipl eY7M ammonia) in a

sui tagPe solvent. The resulting géxture, after a

sui tabl e wor kup, nmay be cooled to | ow tenperature, for

exa??kg( O0C, and a suitable aci s';xj)ch as
tri u0|)oaceti c acid) in a suitgé?(e sol vent ( for

BEd8 JPoher@RioriEla . hre dithBP¥SmiBEidNy vardtid 8r may be
group. Aft'er a suitable work up of the reaction

synthesaee folloying thataresedyzss drsceked BReAAIAR SEHAME RN BACtN
cdmibctingd!iof dtricilaS GOY S a e Cdefified Withhae @pgr\%)ﬂafeh@enzyl bromide
p le b such as NaOwe) at

resence of a suitable base ( _
(X)) inxtheg presapes &f @ suitabien base hsusbhanwolassiuny caprpate) in a
su(i}gﬁ@%g)mi.ﬁt {%fuclg S8 eklonb PEMA teindefbtlite ra'ﬁ@hﬁ? bR P FPR Eesberature
according to Reaction Scheme 49 by reacting a conpound
togefiixor mul a (XXV) with the conpound CH3CH=CHCH2Y,
wherein Y is a suitable | eaving group. Typical
reacti on conditionsinvol ve dissolving the conpound
Re&xIiortSchierAe 85 in a suitabl e solvent, such as THF in
the presence of a g,t/rhong base, such as Li HVMDS, in an
THB) at | ow tenperature, for

Z‘%r otic solvent (&

4
| e _z3Q0C. (XXX) 7 RY), 2
=X | X
HO RS =
R°® R
(XX) (XXX)

It will be appreciated that compounds of formula (XXX) where R6 is —CH20R7, may
be prepared by analogous methods starting from the hydroxy compound

corresponding to compound of formula (XX).

Compounds of general formula (XX) or (XXXI) are commercially available or may be
prepared by procedures known to the skilled person.

The compounds of general formula (lIf), i.e. a compound of fomula (Il) wherein R3 is
not CHoOH, may be generated according to Reaction Scheme 36 by reacting
compounds of formula (XXXII) with NHR1RZ2 or hexamethyldisilazane for R1=R2=H
in the presence of a base (such as diisopropylethyl amine) and a suitable reagent to
activate the carboxylic acid function (such as TBTU) in a aprotic solvent (such as
DMF) at temperatures ranging from 0°C to room temperature.
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Reaction Scheme 49 (XXV) (XLIl) Conmpounds of general
formula (XXV) nay be prepared according to the

WO @40 out | i ned in Reaction Schene 30. PCT/EP2006/009732
4- Met hyl benzensul fonate salts of conmpounds of fornula
(1) may be prepared according to Reaction Schene 50 by
treat nent of conpounds of 36r mul a (') with
pt ol uenesul foni ¢ aci d nonohydrate in the appropriate

' h as acetone). Reaction Schene 50

Al ternatively, conpounds of general fornmula (Im, i.e.

corrpounds( of formula (1) wherein Rl and R2 are

hy@pgen, eRprepared accordi ng,}0 Re j jﬁ%lre
& i corpqunds of for mJI? YoxLI Iql ¥ i §$a

i'n a suitable sq
S conpi-se=reacti
iQ abl e concentrati (£0X e | eO7N
on) and at the &3propryi at eOtf' end@rat ure
xanpl e rgom tenperature). Reacti dn Schene 1

(XLIIT) (1Im ounds of gener al forr’ﬁ?la(XL ;

wherein Ris a Cl-3 alkyl, may be prepared according

t o React(iXllycheme 52 by treatment of conffinds of

formula (XXXI'V) under appropriate conditions to renove

t - but oxycar bonyl protecting group. Typical reaction
THeOB6Hhp oS @frgbdemvmrmlﬂat(b(ﬁxnﬁmiﬂkﬁ3l eat beind IGH-OH, may be

may .conpri se reactign of .the ound.in a suitabl
oedilayeh Apitn GoReedionr SyisRaaa L T9rcitd Bresiioof penera
foful& RRKRPN)I witgeidCR ds (GMCH 28/l T @ bakl(3uchRes1tiOA-0) in a

Schene 52 I LIl .
suitable solvent ss)l%%( a\s/)Tl—(Ilg<) at temperatures ranging from room temperature to

reflux, eventually using microwave heating.

Reaction Scheme 37

(XXX

Compounds of formula (XXXIVa), i.e. a compound of formula (ll) wherein R3 is Cq-
C3 alkyl, may be generated according to Reaction Scheme 38 by reacting
compounds of formula (XXXV) with a suitable base (such as sodium hydride)
followed by treatment with a compound of formula R’-Y (wherein R’ is a lower alkyl
(C1-C3) and Y is a suitable leaving group, such as 1) in an aprotic solvent (such as

DMF) at a temperature ranging from 0°C to room temperature.

Reaction Scheme 38
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Conpounds of general formula (XXXIV) may be prepared

according to the reaction outlined in Reaction Schene
wW@20001042280 As di scussed herei nabove, it is bel PEEB2006/009732

t hat conpounds of the invention may be useful for the

treatnment of diseases and conditions nedi ated by

modul ati on of vol t age- gat edB’sodi um channel s. Ther ef or e,

accor di ng(to a further aspect, the invention provides

C unds e _iyention for use sa medigarent , _OR'

p?@f;g’rabl y.a h n di canent . Accora(gal ﬁg to '

aspetixtte ON~Rrovi des the use “R
the|i_nv nt i inithe manufactyre of

véhting a di sease or_eoqdiKi i 8 ed
on @f voltage-gated sdtli um chann
Wth W shi to be bound by theory, 4
conditions thatf nay be nedi ated by nodulati on of
vol t ages 934 f)‘d sodi um channel s are sel ect t he
l'ist cg%(snsti ng of [the nunbers in brackzg')s(;(:[;\\?q er the
listed di seases below refer to the classification code
in Diagnostic and Statistical Manual of Mental
Cavhpaunde of forapula (XXPV) aaY heugnesated agsording to\Reastioarscheme 39
H . ol WA o Y Gieh a8 dipDEh G rotic solvent
bﬁ%?éﬁ“ﬁ?%‘?”&ﬁ%ﬁ%qgﬁésf M{catl on ('8 Di seclases, ;110??1aEdilti or\{

(sy¢rces TH3A): ati lpw Demperatires (sueh ap AP Gl &dlowed Py tieatingnhyith a
s ARG e 600 9 B MO RS UM Yt ot
sultaplerw@kpp és eppledDingayr berimmediately dissolbed i @er alcgwiic gpivent
BRI oD RRE U ORI SRRy it utave
reBugng sagent (RictoradeNaBRgL at rtempertijres @ogingskeme0°C to room

teg@i Faqgﬁs W th Hypomani c Epi sodes) (296.89),
10 ym c Disorder (301 .13) and Bi pol ar D sorder
Not Ot herwi se Specified (296.80); Oher Mod D sorders

Ri n iI ucgcﬂ d D sorder Due to a General Medi cal
3.83) which includes the subtypes Wth
Depressive Features, Wth

(R*),

N L

(XXV) (XXXV)

(R,

RS

Compounds of general formula (XXXIV) may be generated according to Reaction
Scheme 40 by treating compounds of general formula (XXV) with a suitable base
(such as LIHMDS) in an aprotic solvent (such as THF), followed by addition of an
alkylating agent such as R3-Y (whereas R3 is not (CH2)qOH and Y is a suitable

leaving group such as |) at very low temperatures such as -78°C.

Reaction Scheme 40
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Maj or Depressive-Ilike Episode, Wth Mnic Features and
Wth M xed Features), Substance-Ilnduced Mbod Di sorder

W@ povclogxtsng t he subtypes Wth Depressive Feat UPEEEPADG/609732

Mani ¢ Features and Wth M xed Features) and Mod

Di sorder Not Otherw se Specified (296.90): ii)

Schi zophreni a i ncl udi ng t hé88subt ypes Paranoi d Type
(295.30), Disorganised Type (295.10), Catatonic Type

( 20), ( ferentiated Type (295r®0) ardiResi dral
Ti(’;@)" 295.160) ; Schiéophr eni form Di sgr r (29 o
Schy ectyve Bysorger (295.70) inclutheg R

Bi pol ar IIType and Depressive si onal

X %55\ Q ncl udi ng—the s:j%t S 0 icO
G andi os¢ Type, Jeal ous Type, Perpgecutory Jype,
Somathe Type, xed Type and Unspecifigg Type; | ef
Psychotic Di Sorjder (298.8); Shared Psychotic sor der

(297. 3), ychotic Disorder Due to a Gen di cal

Conditi(%(r)l(li)/isncl udi ng the subtypes Wth Del?%g}(!) s and

Wth Hal l uci nations; Substance-I|nduced Psychotic

Di sorder including the subtypes WthDel usi ons (293.81).
Cermppuyyds 1of ilggnenat faiamlaofy, ie2 @3camnound i fersguis g wherein RYis —

r : i

OO ) P A BN R R ARE Scidiie 1 by bding ebiroiinds
ofigeoeratifonmuisd XXX VD, wheigly P @ isuitablengiieppietsicing gwyp dgych as
KLy SR oty ARHRRIY Fhfidoo Spiaple saent (sueh
as[X Hforad epon( gyoperature. Speci fi ¢ Phobi a (300.29, formerly

Si npl e Phobi a) including the subtypes Animal Type,

Nat ural Environment Type, Bl ood-Injection-Injury Type,
R&ictiomSicherae 4Type and Ot her Type), Social Phobi a

(Soci al Anxiety Disorder, 300.23),

bsessi ve- Conpul si ve Di sorder (300.3), Posttraumatic
.81), Acute sy €SS
o Rnxi ety Di sonder (
e 1,0 a _Gegeral i
ce-I'nduced Anxie

o
D)
o
I

6 R6
R oo ()

Compounds of general formula (XXXVI) may be generated according to Reaction
Scheme 42 by treating compounds of general formula (XXXVII) dissolved in a polar
protic solvent (such as methanol) in the presence of a catalyst (such as palladium on

charcoal) in a hydrogen atmosphere (1atm) at room temperature.

Reaction Scheme 42
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Di sorder (309.21), Adjustnment Disorders with Anxiety
(309.24) and Anxiety D sorder Not Otherw se Specified
W@ 3000230 i v) Substance-rel ated di sorders i ncPUUEP2P06/009732
Subst ance Use Di sorders such as Substance Dependence,
Subst ance Cravi ng and Substance Abuse; Substance-
| nduced Di sorders such as S¥bstance I ntoxication,
Substance Wthdrawal, Substance-Induced Delirium
Subst ance- | nduced Per sisting Denentia, Substance-

h'en@b'rﬁsgur%%r ot Yehi@ mﬁﬁé'm?rrﬁw be generated according to

Subst ance- 1 nduced Psychotic Di sord

Reagtien SA0eme dLRe@aRASICATRINGE O (oA ROV Wit MR TR2 or
he&ﬁ%lfaﬁ\kbéls@éfé?{ed%rhenswghanﬂe i WHHCSI‘és&%@JQ'Jf a base (such as

ction, Substance-I|nduced Sleep D sorder and
dnﬁmrpmdethwgeéwn@ea@u asyitaglemepgerpte eﬁlvatestaﬁ gagboxylic acid function
(S8 P B Th 2 SR oL By ¥ AR T & SrBeruBs e from
0°ﬁltgo¢mﬂtﬂmn€t§ﬁﬁut%ttl on (303. OO) Al cohol Wthdravval
(291.81), Alcohol Intoxication Delirium Al cohol
Wt hdrawal Delirium Al cohol-Induced Persisting
ReaastiomScheme#dohol - | nduced Persi sting Amestic
Di sorder, Al cohol -Induced Psychotic Di sorder,
Al cohol - I nduced Mood Di sorder, Al cohol-I nduced Anxi ety
i ho Omduced Sexual Dysfunctlp
gp Disorder and ﬁﬂ{éohol
rvvl se Specified (291
i ke)-ReTated Disord [s s ch
B dence (304.40), t apik
Anphet anmi ne | nt oxi cati &8 (292 89)O
An’phqieam ne W rawal (292.0), Anphet ne P
I nt oxi c ium Anphetam ne | ndticed Psychot
Di sor dei&xmﬁgt ani ne- 1 nduced Mood Di sor deXXXVIl)
Anphet am ne- I nduced Anxi ety Disorder,

Anmphet am ne- | nduced Sexual sfuncti on,
Thensloatpanndse -of raaneesd fgrr@lép I(H)efnadnge generated according to
AR SRS LR B el g Pl o Boggt e vse

(slich ex L. He) in3081itabi, SO@QM‘(@UWQ Hdﬁ):@tdemnﬁraétr &S ranging from
room temperature to reflux eventually using microwave heating.

Reaction Scheme 44

Compounds of general formula (XXXIX) may be generated according to Reaction
Scheme 45 by reacting compounds of general formula (XL) with a suitable silyl
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Di sorder, Caffeine-Induced Sleep D sorder and
Caf fei ne-Rel ated Di sorder Not O herw se Specified

W@ 282/08240 Cannabi s- Rel at ed Di sorders such as CeeCiFTEPR1086/009732
Dependence (304.30), Cannabis Abuse (305.20), Cannabis
I ntoxication (292.89), Cannabis Intoxication Delirium
Cannabi s- |1 nduced Psychotic 48 sorder, Cannabi sl nduced
Anxi ety Di sorder and Cannabi s- Rel at ed Di sor der

chtgrlﬁech@eassﬁécwxl@@e(fybglybyhIo@ﬂia\n the. pEeseneis %&aaksr kase
dn8Bick 8% DMFO G Irdtin ffdbiseRature.
S%Srlloqés I@@%gtﬁﬁiﬁfﬁ}ggﬂl 0%41(292 é\g? Cocai ne
W t hdr avval (292.0), Cocaine Intoxication Delirium
REREG) BSdReluged Psychotic Di sorder, Cocaine-Induced
od Drsorder, Cocai ne-Induced Anxi ety Disorder,
Cocai ne I nduced Sexual Dysfunction, Cocai ne-| nduced

Sl eef ord d%@cal ne- Rel at ed Di sorder Not
W se [ | e (292 9); Hall uci Zﬁﬂen Re OP
D| S r | uci nogen Dependeyite (3
Hal Abue( 5.30), Hallucin R
(2 X, | ugnogen PeTsisTi ng Per
RY{FI as bac@s) (@92.89), Hall ucinog o
Delir rdep

LM Hal | uci nogen-1 nduced Psythoti ,

Hal | (RS nogen- I n ed Mbod Di sorder, R6 \\
Hal | uci no(g@z I nduced Anxiety Disorder and Ph
Hal | uci nogen- Rel at ed Di sorder Not O herw se(>X3péX) fi ed
(292.9); Inhalant-Rel ated D sorders such as I|nhal ant
Dependence (304.60), Inhalant Abuse (305.90), Inhal ant

cdm &lkﬁdﬁiﬂf mg]u(aZ(g@.) 8, bel gemetaed atdurding uﬂﬁbiamlo%dhgmer% by
I nhal ant - | ndu Persistin nent | nhal ant.- 1 n

oY BHTROUBHS SXlbh Priseaseeh A bEMPRLBCR BrlF SaVeR Euen

as TARJ anfow! taﬁltgb@@ﬂuréa X$uhyasDiager dellowed] by teainsarit witel @ beithble
Di sorder O herw se Spe

aqulelioh [A0E0RENH 8 T JPERRE s suiTRg B PRUn el o Rutable
w&rﬁ@é |sl)appINUCﬂ{dyﬂ§e WMB&E@V}Gblsécﬂ% ®) amaftoholic solvent (such as

i coti ne-Rel ated Di sorder
S A e el et S [ e
ad&RP RILER BS NaBBf al@mpefdtirek Fanging from 0°C to room temperature.

Reaction Scheme 46

(XLI) (XL)

Compounds of general formula (XLI) may be generated according to Reaction
Scheme 47 by reacting compounds of general formula (XXVI) with benzyl
chloroformate in a chlorinated solvent (such as dichloromethane) in the presence of
a suitable base (such as diisopropylethyl amine) at 0°C to room temperature.

Reaction Scheme 47
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Abuse (305.50), Opioid Intoxication (292.89), Opioid

Wt hdrawal (292.0), Opioid Intoxication Delirium
wa@piosiog2kinduced Psychotic Di sorder, Opi oi d-| ndecEEPNDEONI732

Di sorder, Opioid-Induced Sexual Dysfunction,

Opi oi d-I nduced Sl eep Di sorder and Opi oi d- Rel at ed

Di sorder Not O herw se Spec‘1i1fi ed (292.9);

Phencycli di ne (or Phencycli di ne-Like)-Rel at ed

Di sorders such as Phencycli di ne Dependence (304.60),

Phencycl i di ne Abuse (305.90), Phenzégl i di

I n$Rﬁ>)r; cat il 2.89), Phencyclidi hnt oxi [&at |

Del iy1um y ne- | nduced Psyc (C_PksO O
Phe i ™MRod Di sorder, R

(L

Pheficycli di ne-1 nduced Anxi ety D sor Er
X di ne- Refated Disorder
peci fli ed (292.9); Sedative-, Hypnotic
Anxi oytic-Rel ated Di sorders such as $fdati ve, Ph
Hypnoti c, or Anxiolytic Dependence (304.10), Sedative,

Hypnoti c, (gg(vﬂwxi ol yti c Abuse (305.40), Se@di)ve,

Hypnotic, ‘or Anxiolytic Intoxication (292.89),

Sedative, Hypnotic, or Anxiolytic Wthdrawal

(292.0), Sedative, Hypnotic, or Anxiolytic |Intoxication

Delirium Sedative, Hypnotic, or Anxiolytic Wthdra _
C®epouridsmf geeeral foraula fg)pienta eompawnd of formula (1), wherein R¥ is -

Lol vii 61PerShsL] . . g

AR B FREHS SBeP e B SR o6 Wiy ar
atBeted iforer anHynsabirated | 7-memheradoling.i may rigugeteraed canspiding to

e L

of Asminohigt(for exampleetM Ammnatiy) iDiaseuitdble Sivgat. i he-resulting mixture,

o080 Bl STl R U 6. o

sUudiabler abit (such aSetdfidroasefic ldgidi ot & suitalbe solvent ( for example DCM)

oD AT SARS L SRS o RRES S SBEAACS: o e

reBeiigrsmixéirancyelifatipamianbe atliovedBbyqughmdadiongn & guitable solvent
G5B S RS U SO g

tehipedata@ent of cognition including the treatnment of
cognhition inpairnent in other

Reaction Scheme 48

(I9)
(XLIN)

Compounds of general formula (XLIl) may be prepared according to Reaction
Scheme 49 by reacting a compound of formula (XXV) with the compound
CH3CH=CHCH>Y, wherein Y is a suitable leaving group. Typical reaction conditions
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di seases such as schi zophreni a, bipolar disorder,

depression, other psychiatric disorders and psychotic
W(amwmz'zmws associ ated with cognitive inpair nePCT/ER20g6/009732

Al zhei ner's di sease: vi) Sleep disorders including

primary sl eep disorders such as Dyssomi as such as

Primary | nsomni a (307 42), 4rimary Hypersomi a

(307.44), Narcol epsy 347% Br eat hi ng- Rel at ed Sl eep
invDiveodigeéng 0 cgupound EHadHaRHRNAYhR 8 wipbIE; %Db\feeérsuch as
TI-EF—'3 8% ﬂfle?}reggrqce%isac‘ Qﬂ?ﬁé‘b SGERNGEWiIIADSPREAA LbBkbtic solvent (eg

imary sl eep di'sorders such as Parasomi as

T'ﬁ)ahloa\stemipgrﬂtw&r@rw@mplée30°€3307 47), Sleep Terror

Di sorder (307.46), Sleepwal king D sorder (307.46) and

Parasommi a Not Ot herw se Specified (307.47); Sleep
Reaiction Gchem@ddat ed t o Anot her Mental Disorder such as

Insommia Rel ated to Another Mental Disorder (307.42)

and Hypersomi a Related to Anot her Mental D sorder

(307.44); Sleep D sorder Due to a Ceneral Medi Y

Condi t i in particular sleep disturbances a{s%‘(‘;;t ed

ne ' IR restless | eg synd
' and Subst ance- Induce

pET$OMI a
Types® Parashmi a Type and M xed Type résl ee pnea and
jet-lag sywdrone: vi) Eating disorders such”a
Anor exia Nervosa (307.1) including the subtypes
Restri giiwyg Type and Bi nge- Eat i ng/ Pur gi ng(Xty)pe;

Bul i m a Nervosa (307.51) including the subtypes
Pur gi ng Type and Nonpurgi ng Type; besity; Conmpul sive

Corapoutep dng”diﬁ@I‘al f&lmwa? (Bav) nay Despregared asedrdiag tonthe reaction
Di sor.der C%@ se Specified (307.50): vii) Autism

oudfinegtin Bﬁ?@f@cﬁ‘ %el uding Autistic Disorder
(299.00), Asperger's Disorder (299.80), Rett's

Di sor der 80 dhood Di si nt ti Di sqrder
4- Methylbenzergsu fonate)salts ol‘ compounds o? f%ﬁm?l Yss may %ed%repared
according to Reaction Scheme 50 by treatment of compounds of formula (1) with p-

toluenesulfonic acid monohydrate in the appropriate solvent (such as acetone).

Reaction Scheme 50

3 R 3 R
(R4)n ( q R ,1] (R4)n ( q R rll\ 2
H ~R? - . u R
R® X © R® X ©
R® R® 0 O\\S
(1) oS
HO \O

Alternatively, compounds of general formula (Im), i.e. compounds of formula (1)
wherein R' and R? are hydrogen, may be prepared according to Reaction Scheme
51 by reacting compounds of formula (XLIII) with a solution of ammonia in a suitable
solvent. Typical reaction conditions comprise reaction with ammonia in methanol at a
suitable concentration (for example 7N or 11.2 M solution) and at the appropriate

temperature (for example room temperature).
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(299.10) and Pervasive D sorder Not O herw se

Specified (299.80, including Atypical Autism). viii)
waoeaosi2en- Def i cit/ Hyperactivity Disorder inclRdi/BEB20061609732

subtypes Attention-Deficit /Hyperactivity D sorder

Combi ned Type (314.01), Attention-Deficit

/[ Hyperactivity Disorder Prédom nantly Inattentive Type

(314.00), Attention-Deficit /Hyperactivity Di sorder

Hyper acti ve- 1 npul se Type (314.01) and
ReCtiGNEEEmd8iicit /Hyperactivity Disorder Not

Oherw se Specified (314.9); Hyperkinetic D sorder;

Di sruptive Behaviour Disorders such as Conduct

Di sorder i ing the subtypes chil dhoodonset pe,
(35 81)¥ Bcent - Onset  Type (31B%82) g R
Unspeaid | t £@12. 89), positio NH,

Di sfprde (31@. 81) andFDi sr uptive Beh
erg such asg
RSFOur eyte' s Disorder (307.23): ixR5Personality

Di sorders including the subtypes Paranoi d Personality

Di sorBer (301 .0), Schizoid PersonalityeD sorder

(301.20), Schizotypal Personality Disorder (301 ,22),

Antisocial P&ldbnality Disorder (301.7), Bord)ine

Personality Disorder (301 ,83), Histrionic Personality

Di sorder (301 .50), Narcissistic Personality D sorder
Cdmdsdurd )of givieiall fdtinuRepagmawheseirRsiBraler, ; koI may2e prepared

Dependent Personality_ Disorder '§]3c%1 5?68
acepeings (o BeARPIIIENE Pe P JIRRIMERS hi OBIPRURAY SLPAYIaXXXIV)
urld@F 39 @ghét\é dInRIDAS to Nerhodd RBUtekFRIrsePL plotesing 3edup. Mypical

and x exual dysfunctions including Sexual lﬁsn re .
reprtionr aRNditions cHeaknap i e mansekiled AE % HHidyepomprise
reb iR ofthe cBRPoRRKINGS shitsleS 5QVeri (5@dhdgs DCRPF iFA/MeOH) in the

sexual arousal disorders such as Femal e Sexual Arousal
Presese R an @Rpreprale agiiswe @ ErAef HEE- Di sorder (302.72);
orgasm c di sorders such as Femal e Orgasm ¢ Di sorder

(302.73), Male Orgasm c Disorder (302.74) and
ﬂ@ﬁ&hﬂﬁw Pdcul ati on (302.75); sexual pain

(R%),

R5

(XXXIV) (XLIIN)

Compounds of general formula (XXXIV) may be prepared according to the reaction
outlined in Reaction Scheme 38 or 40.

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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30

35

di sorder such as Dyspareunia (302.76) and Vagi ni snus
(306.51); Sexual Dysfunction Not O herw se Specified
W@ 3@2/0¥02%) paraphilias such as Exhi bi ti oni sm (BOREE006/009732
Fetishism (302.81), Frotteurism (302.89), Pedophilia
(302.2), Sexual Masochism (302.83), Sexual Sadism
(302.84), Transvestic Feti HMi sm (302. 3), Voyeurism
(302.82) and Paraphilia Not O herw se Specified
Th@mqeg)ecccg@ﬁaésa 3 Weher esRAch Jheidpvention: proyideggampounds of the

mJe‘FﬂﬁB‘ﬁ {dr Yis&a8 arri&icdmerfehirb @by 4 RQaR medidnieander
I'dentity Disorder in Adolescents or Adults (302.85);

and Sexual Disorder Not Qhervv! se Specified (302.9).
UL 628 b S0 el et Tee A St ne
|n\1_%ﬁhhbr?])ir{)©ﬁ¢ﬂénm¢‘rbgﬂg rﬁgdtébraér)t forRygating.ior are(variﬁg%)il,sease or

ri.chotillo tr ' d
coRgiSe IR LD SRRURTLOl puads Bated EpdiR cnafy S O ©

Conpul si ve Buying, Conpul sive Sexual Behaviour and
W Eiaage wlishingetoHieatalind gy thebrga,rmﬂ;dases enbardiitioes that dnayetzes mediated

dltlo tht b td | atj op.,of . ..

oW Bt Bt tef SR Rahdls &' aRlsdREl R the Ty Bhsisting
ofq!'dhégﬁ?ﬂfeﬁs Inrt;]radcétd’leiterethbdidlemfﬁeaseh selaweasfeoto the classification

con i ons, t I t f .
o DipsrgsicAn AT aierCMARA oL Fint Digtter i Faftbp pibiisnes
bydltﬁgr f\ﬁ’fe‘itcal? EPtodhthrﬁd‘leAsswadh WG{)BM M)d saaml S tieg  International

condi t.i on a t f
C'@%?r'fﬂ%&%nﬁ @aaseﬂ?dl m%&&’ﬁﬂ@?g}l eyBlrrBqua‘l:l ID|020:r)der S

(| ncluding Bipolar | Disorder, Bipolar Il Disorder

.e. Recurrent

Epi sod . .
) (RsGPRATG 20 DoeL <9, BSpangyMBBY ORTES IS Geipape. Manic
;%ns;’cg% M&éd EFlSBU@@narH@o?ﬁrﬂiﬁEphb@e . Qbéyrevdive DRpedirs iirtlding

nastill furthe di sea
Meléh(ﬂqpr%getlﬂlg?rdﬁﬁyDbsé meh gerb&%ﬁor%u gpgeaﬁlv%f |sor8er Not
og%ygr@% Erpgé‘igﬁ‘tg (300 BiRbah DWRIeTs McudMd Bidore Resated Bipolar Il
Disorder (Recurrent Major Depressive Episodes with Hypomanic Episodes) (296.89),
Cyclothymic Disorder (301.13) and Bipolar Disorder Not Otherwise Specified
(296.80); Other Mood Disorders including Mood Disorder Due to a General Medical
Condition (293.83) which includes the subtypes With Depressive Features, With
Major Depressive-like Episode, With Manic Features and With Mixed Features),
Substance-Induced Mood Disorder (including the subtypes With Depressive
Features, With Manic Features and With Mixed Features) and Mood Disorder Not

Otherwise Specified (296.90):

ii) 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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as Nicotine Dependence (305.1), Nicotine Wthdrawal

(292.0) or Nicotine-Related D sorder Not O herw se
wep@cioiized (292.9). In an enbodi ment, conpoundBCDEP100€009732

i nvention may be useful as anal gesics. For exanple

they may be useful in the treatnment of chronic

inflammatory pain (e.g. pai“ﬁ associ at ed vvith

r heurmat oi d arthrlt is, osteoparthritis, rheu

DelysiAtthy (25614) 38U HalIHFINRHAS 4483 Bal eand 8o Pﬁogqer Not

OtRtyaWidd osdeileat(@bs.ppi n; | ower back and neck pai n;
sprains and strains; neuropathic pain; synpat heti cally

mai nt ai ned pai n; rryosi tis; pain associated wth cancer

iii) 2Hkidhy BsorA ﬂblﬁdln HARiARERK! PAGE Dl!o?&br%&ﬁ@rhd“ﬁam@@lé’brder
assoclated with influenza or other viral infec

w@eeh Ageramhebiao 3RO Vorrd Paniq Riserder avjibr Ags@aphobla (300 21)

{ 0 S
FPSPR sl i iy o e spcn

Phobiai (309.29.b erlxsﬁmp@rrshotpia) NCAAHNG: the es@lmypﬁs Animal Type,
NéWr%F L&\'m jl')'/ﬁg‘ B‘loo@‘?ﬁj?1 tBHQ@Fy' preo@ltﬂatldﬁ%ﬁq*?ﬁé‘ﬁnd Other

OOt snmenorr ound
TYIpﬁ)xeﬁWI@ln PheliabSagisé fAnxiaty, [t)lﬁ@rdef, e&@%%?h %bsesswe -Compulsive

DlgﬁHéPgﬁdﬂ(}f FRAIRAUMNGY SRR %hlbi%or%k ng%gpr e s ngsorder

| ow ng neurona I Nj ur he r esul
(3p&Bh Gmyerqilee@ ifeiefyoPisatsier Iﬁ%OCbQZ)yéaXIgty RiserdenPue rto @heeneral
| I
M&fl&% d?)ﬂhltlbﬁ”ﬁ%g@%ﬁ §%4§%§gqg%4¥%H A‘?&i@bl gleb@%? rgaé?&éagrsg Kg)rqety
Disadem(399:2d i Atigstinant Bigorders with Nexietyd30%2¢) @ Anxiety Disorder

S onaIIy classified according to
cﬁﬂﬁél sea%‘gercﬁlretd ven@bf hat precipitated them

Neur opat hi ¢ pai n syndrones include: diabetic

iv)ﬁbﬁ%ﬂégz%l %g'ogfséﬁ:%rs niﬁayé’ E§ CSLtBﬁQar#ééV‘Qhe 'ﬁrgﬁégéuch as
SubswrmFaDegendpoe& Sequmtqec Crawrgalagd asuustargemi\mﬁe; Substance-
B bR EE, Be! SIHREY ORI Sl P Fincraval,
Smmcbnnm&ed Thelisiam; Bubbistanoerdnduced dRefdistingl Pementia, eSitbstance-

In@tp%d sL{%gn%%\ér}%é? tlp a[?iégrggh??gpéﬁ:&@é@mﬁﬁc&a\ﬁ%ykﬁﬂct %ﬁjsorder,
Substance- Induced Mood Disorder, Substance-Induced Anxiety Disorder,
Substance-Induced Sexual Dysfunction, Substance-Induced Sleep Disorder and
Hallucinogen Persisting Perception Disorder (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, Alcohol-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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rarely achi eved. The synptons of neuropathic pain are

i ncredi bly heterogeneous and are often descri bed as
WGepwineebus shooting and | ancinating pain, orPCHERINE09732

burning pain. In addition, there is pain associated

wi th nornally non- pai nful sensations such as "pins and

needl es" (paraesthesi as an&'dysesthe3|as) increased

sensi t ty to t h (h th
Relaing S aseTs b e HepIENRIBIRAFSUGR I S00) BRI fosieed Amety

DiSSrakd, CCQFfelﬁJlﬁ{dﬁEéd %Ibé’@ymibé%er | dher %ﬁ@ﬂe%é&l Bisbiet ONot
noxi ous stimuli (thernal mechani cal

Othemvisen| Sresifigl, (29 nG?W%Rﬂ'a?@n%’%qr@?fsaﬁt‘%"r % rfeRry)abis
D&e hB%ces 30'3;‘Jdo§*t Eapndy m%w@t(ﬁwimomaﬂaabam@ﬁieawn (192.89),

Iclt I n sel'ective sensory gesl a

Cmﬁp@ummﬂom rfée"ﬂhmerﬁqf@ﬁb'ﬁﬂ@/d%?@og%)’éh‘éfsceplﬂmq% d@@nabls-
In@??%'d'@ﬁﬁétke sd?& A M @Wtﬁ’i RetetODRABFdRr NROtRENER Spdiied

treat skin conditions (e.g. sunburn, burns,
(2829p @cameﬁmte@ Pisordess rsu%tsa%?ocayamPﬁmnﬁeew@éa?é)ésCOCé"ne
I r
8084561 85 61ScBh (45 o0 AL Y BTBlaot,Cocan
Intowptucrraoehryurmu @Wamslngym Baychofi¢ @ewﬁdefraﬁ@r:@ﬂeénduced Mood

D%&rﬁgf"s@oca[r%dg%jceﬁ MRSy idsrag! @o‘&glﬁé rlh’cﬁfc'g& eSé?(%I”QVs’:fﬁchtlon

AT st T nal T a | sorders
Ccé&ajrga InGneeth'deapi Sisnsder and efegaine=Related: Disordase Nph Otherwise
S;i)e ﬁ%gseﬁgﬁ%g' opaj) élrl&%'eB'R%laté& r '[Sl?é)rhgrsbog\?dh S¥§‘drl-‘PJT§cmogen

astroesophageal ref
Debeneases ; (304 E@)r Idalhx(tlrtogelmsAbwsteh (305.30)f | Katwginoggn |nt0chat|0n

(2%%@2 g@véﬁj@%ﬂgﬁﬁegg &[@' %rcé(;ﬂgbh' i éo%lqln?;lfelﬁfﬂb%cks&a 292.89),
Hallusimoben u sredxitation tDad;rlmmeaHaihmnoaﬁwrmucpﬁ ePeyehosa %msorder

d t
ShERCER DL R YRR sy e
Halsinoger-Retdted Disurdepblpt Qohereissi Spediitadp (2921 e Inhalant Related

Y
In(Bxidaﬂord e(2b2.8%) uinbhikaet InteyinaticomBelirierh axnrwigntinducad al?ersnstnng
DL o t v GERAREL G BlycnBRY Disorder, Inhalant-Induced Mood Disorder,
Inhalant-Induced Anxiety Disorder and Inhalant-Related Disorder Not Otherwise
Specified (292.9); Nicotine-Related Disorders such as Nicotine Dependence (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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t enpor omandi bul ar joint dysfunction. Conpounds of the

invention may al so be useful in the treatnent of
whbadder24hyperrel exi a foll ow ng bl adder i nfl anP@&l/EB2906/009732

Compounds of the invention nmay al so be useful in the

treatment of neurodegenerative di seases and

neur odegener ation such as dnenti a, particularly

degenerative denentia (including senile denentia,
Sedpiiteei hiwnasicdios eABXOlyEE dptoxicatiase falirumy ntedagven Hypnotic, or

AnglbgftleaWdﬁﬂFéWepsﬁghrﬁm?“ S anRfatid1d lﬁ] pReh&t eérthnl%mQ _Persisting

ease, notor neuron di sease) e conpounds rmay al so
Demermlgef%@datlw- t Hgpnatieat ﬁ’énf\nwwtéﬂ'ryé’tef%ﬁélﬁgc Amqiestigy| Disorder,

seGliv- Oﬁ%ﬁho( @Lé} ﬁﬁ‘ig f?@H{dglf:&f PEJERbEC BisofdiFPOsMiRe 2 a/bﬁtﬁlc-

| nventl e use I'n neuropr ot ection an
ortwlqut@anmmd MOOﬁeQIIS@f@@geﬁ%fiaé'NE'od*)fmpt'@vw%g‘\@ﬂqlﬁl@é"duced

An&%‘i;ﬂ'[ﬁgoré'érr gﬁ?atuv@“' i, kap oly Lfcr IﬂHﬂ%f‘seoun d[5’yst#nct|on

jury, spinal cord 1Tnjury
sadlawe nidgprtotion onApxnalyQ@lrw@lce@ §fa9p Dlwr@lereartdr Sgdaﬁum Hypnotic-,
t S ca t T
or, ARBIERe BB B NoRBINRE! Sl a2 IR iyoslonce
Retatbe r Disbrelea seiol ias &’@e/sulsstaﬁ'dee Dieperdenice n(30A89); pand, iQtber, (or

Un%ﬁg@gLﬁ@sE%‘cte%&&% ’leorgé)rg@ha‘?‘gé ﬁﬂat?&n%t%@lggﬂ\l@rate Inhalants

he ' inventl on"or armaceu
anddtiepasa@kide:der i vati ve thereof together with a further
t herapeutic agent. Wien a conpound of the invention or
a pharmaceutically acceptable derivative thereof is
v) Esadndement b comatitionrincluding thestesatmelntt di epgmitiert inpaérgent in other

S SRS S ST DR e B S oS

diseséels ahnd epsyéigiico ponditionsdassoxiated |withe cogeitivé yimpairment, e.g.
ecl ted bythose skilled in the art. It will be
A'%B%P f%"‘t‘fthat t he amount of a conpound of the

vi) Sleep disorders including primary sleep disorders such as Dyssomnias such as
Primary Insomnia (307.42), Primary Hypersomnia (307.44), Narcolepsy (347),
Breathing-Related Sleep Disorders (780.59), Circadian Rhythm Sleep Disorder
(307.45) and Dyssomnia Not Otherwise Specified (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:

vi) 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, Compulsive Eating
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invention required for use in treatnent will vary wth

the nature of the condition being treated and the age
wa@ee7oke4condi ti on of the patient and will be PCI/EP2006/009732

ultimately at the discretion of the attendant

physi cian or veterinarian. The conpounds of the

present invention may be u#d in conbination with

ot her éantithronboti c drugs_ such _as thronbin
Disawtierhi Binges | Eating oisesderieand &aiingr Digatdep dietsPtherwise  Specified
(3(?7' tacyclin m nmetics, phosphodi esterase inhibitors,

i br'i nogen ant agoni sts, thronbol ytic drugs such as
ti ssue plam nogen activator and streptokinase,

.. na.St.ekni i —iLnf o . u .o ’
B e T
Diswdereri2@h80)y Rett'prRiserder d20980)sehidhopd eDisintegrativea Disorder

TR 8l B 1o Rl B IR W sy

Autieget her wi th a pharmaceutically acceptable carrier or
exci pient conprise a further aspect of the invention.
The indivi dual conponents of such conbi nati ons nay be

viidxttentisn-Deédt/dypanactiviye qisandéraintiydiog the raubtyaas dtentjon-Reficit
separ.at.e Qr i c iqal i an i

RSN Bl oR SRS N 3, ABHH SUAR Bty

Disarqare Préddminantlyh vattehterec Dygeo (3. ), tAtteniionsBefiditoHyperactivity

the second t.he ut i g y. he L N e L
Disigt TRRRR AR St 3PP o 1L o ARREARLOLEH S Hyperactivy
Diéa?‘el nidbt addthemyisd eSpetifiedi (8&4.8) eiypérkineticn Diserdeandisnuptive

i fferent pharnmaceutica ] i ti . j ]
o oS B2 65 R e 68 5T s
oriseb tgsHTeRNES), NiddlesventOabdte Tapal (Bo2P2aY idnkde Unspérifiedc nset

r and t.he er, .o n f_the i ' .
a0 DR 81l S BB AR isgrer
NSIQOerNisNSpddifieatibad TieDisarderésncteas Myuretie’s Disordexr(BET.23)s
are known for such conpounds in the art.

ix) Personality Disorders including the subtypes Paranoid Personality Disorder
(301.0), Schizoid Personality Disorder (301.20), Schizotypal Personality Disorder
(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

x) 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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The conpounds of the invention may be used in
conbination with the followi ng agents to treat or
Wpe@ves24psychoti c di sorders: i) antipsychoti CBCT/EP006/009732
drugs for extrapyram dal side effects, for exanple
anticholinergics (such as benztropine, biperiden,
procyclidine and trihexyphdfidyl), antihistanines
(such as di phenhydram ne) and dopami nergl CS ‘gsuch as

disgrdans gUethas Genden) ldgntity démrégrslar@mldrqw@O % apd \gnelgr Identity
Dus’H? rVPn ﬁeaeféén‘l’seo?%%ﬂﬁééz B9 AYesPlal PdridieRbe Divdwise

bitors (such as tacrine, donepezil, rivastigm ne
Spaﬁlﬂe@@%rﬂ)am ne). The conpounds of the invention may
be used in conbination with anti depressants to treat

or prevent depression and nood di sorders. The conmpounds
xi)olmpuige conteait diserdemyingladinge thtermittento xpiasiven Digordert (3d2.34),
ts 0 a
ioform@a" 3 08 copfobbEdt GpmBlrey 131231 Fhlontnks 282 33
Trighotilldepnias £312.89), ThepuiserBoniralis Disbrdene Nl édihervisera§paséied
d i
3+§§prev gof:ngﬂ (;&H%LYI‘QS %%‘dédﬁg 0?5@%(1?8 u%? I'at g(n!bﬁsa and
Ccmmuulsi@ph'learslmgts The conmpounds of the |nvent| on may be
used in conbination with the follow ng agents to

i nprove nicotine wthdrawal and reduce nicotine
In anathenembodiment; diseases @pdoadiimenthat ey deymédiated>oyrmoddulation

I
of ol R seU¥ndinef g PR Bt 87 B AR eR C o rpounas
of the invention may be used in conbination with the
bR APeRB Bk BB RBE el ARl A oraton
of Voltage gatgyl mdaﬂmrmammwa?e subs)ta@BAlate&i:damrdersagom sts
for exanple tetrabamate; and iii) Opioid receptor

ant agoni sts for exanple naltrexone. The conpounds of
In tlferthemeaitiodinentedisdaze s o doriditione it medyi enmediatedtdyemodulation

of];@l&{ﬁ%gag%q %{%g@r%lsé ter?r}glés re)oé/ grp [:)ﬁgr%grs % nc‘fjuca Waﬁpolar | Disorder,
Bipolar Il Disorder (i.e. Recurrent Major Depressive Episodes with Hypomanic
Episodes) (296.89), Cyclothymic Disorder (301.13) or Bipolar Disorder Not Otherwise
Specified (296.80)).

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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recept or agoni st/ opioid kappa receptor antagonist for
exanpl e buprenorphine; ii) opioid receptor antagonists

wWo evo7es2apl e nal trexone; and iii) vasodil at or yPCT/EP2006/009732
anti hypertensi ves for exanpl e | of exi dine. The
conmpounds of the invention nmay be used in conbination
with the follow ng agents 9 treat or prevent sl eeping
di sorders: i) benzodi azepi nes for exanpl e tenmazepam

wnﬂhor c%?(ﬁﬂaﬂ&ch@ﬁﬁaﬁlzﬁio@m @o‘éﬂattvfbl i, alﬂilelada&e toothache; and
enzodi azepi ne hypnotics for exanple Zol pi dem
dVE’BEP%rmﬁ?e, zal epl on and indiplon; iii) barbiturates
for exanple aprobarbital, but abar bi tal, pentobarbital,

SRR SRS AL L, PSP
Neaunapatthit oarmmyhﬂmﬂsecaaneereborfplmmneironaienjwry\mmthemesultmg
paimﬁag:a%@@fj fdrmBAME! cg}a)tréa%‘ Weﬁwhaﬁé?ethFooﬂg% nrq gﬁékt ﬁealed

anor exi a: te stinulant's
Nesyoirab Heiptyi Biayeoccuf yn e ,pg@ﬁheéglsréﬁ{ygs qqrq;e)l roots splnal cord or

ce?ﬁfn' %Qﬁgﬁ?‘iﬂ tHéSbrlai'n\éZ(ﬁl%d(erager’:m@'br@g\@eyngfﬁﬁw%[};ﬁd|t@ﬁ§!$l 8assified
er s. The

aceprcie 1 HOSrANeASOTRY HELSE PRCRURBAnG o NEPHPEE Pain

sy ﬁ@ﬂohﬂdw mgluaee aiadeti® rfeuaﬁiatrcyr $erativgnhoepaaificalowey back pain;

ok EBESSR, ToukTE B BRI o

tng@ﬁmal méuralgtaagmdl irs résuiltingxfeorp | phy$italt teavinuke ; amputativod cancer,

to%ihggr Srﬁéﬁlrcsi IaYﬁr?\at%Mgondﬂi'oq V'Theseo{:&?ﬁfoﬁg o dﬁfﬁ:%ﬂtté treat and

oun I nventl on na
althongi seneralrdrugs hret krpwnolol WH@IQQ@#@@W ocqrrr\@ette Ra@in control is

ra%lf%ﬁ@&v@t *l'ﬁé"syh%to%kt bpﬁéﬁﬁbﬁ’éthlﬁspald b)e incredibly heterogeneous

ressants’ ri1) anxiolytics; and |v$ st mul
arfdoare escikachis MF&S’P&S BRI AREN t&grﬂﬂ'%tqr&ﬁ‘go'”g'

bLﬁ‘Q@g%ﬁ!@' I e ad-ﬁhi%nCQﬁ@@UBd aiff adddeiatedv vithi AGrmiEly  fsh-painful

se@,satﬁgr{gc%fég aABBI%ts Iq?\a ”\gﬁ“ﬁﬁl ﬁf%es]kr}eplag@gﬂ,pﬂ%ggsttﬁesms) h&@bsed
sameltibiyy) heodHglyperesthesia), painful sensation following innocuous stimulation
(dynamic, static or thermal allodynia), increased sensitivity to noxious stimuli
(thermal, cold, mechanical hyperalgesia), continuing pain sensation after removal of
the stimulation (hyperpathia) or an absence of or deficit in selective sensory

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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hyaﬁltf%lg&ﬁﬁ@b@'rfgd?b@@ér“fﬂla@"ﬁﬁﬁ'éﬁ{ oI amne; iv)

anphetam ne fornul ati ons and penoline; and ii)
non-stinmul ants for exanpl e norepi nephrine reuptake

WO pdo7losx2¢0 s (such as at onoxetine), al pha 2 adrPCDERINE009732
agoni sts (such as clonidine), antidepressants,
nodafinil, and chollnesterase i nhibitors (such as
gal ant am ne and donezep|I)5 The conpounds of the
i nvention may be used in conbination with the

|n<ﬂl9ilﬂ193‘goﬁgtré\ﬁﬁ§ﬂcs ebifepky,c8bscReive O(Etﬂtlpdlyvéi Id$sbfdi=ﬁ‘§ SOGD), sleep
ressan
St InebAbe Sicatin PAhi SROERRS Messia. SrpRRTERS s (.0

Gl:ceﬁ?/ﬁét Iaorl'onaajteh;e sysdrdmel ataxiasnahusoulan tigidityhgspasticity), and
0 en at or prevent nale sexual
ter&(}%ﬁ"ﬂﬁ@?%% Jo'r}tsd&gw@n&[wgdl esterase V inhibitors, for

exarrpl e vardenafil and sildenafil; ii) dopam ne
dnﬁgséfd%arﬁggﬁtlér{ W%fsb b@hthské'fﬁlofnstr%ortregmlﬁ bladder
N renocept or

prostagl andi n agoni sts for exanple al prost adil; v)
t est ost ergne agoni sts such as testosterone;

Coyapasingi 19F t thhsHUBRIONNHTRY t 85 sy Selifipl™ &@ro&f%ﬂ%mﬁ"t of
nefuﬂidébélk@ratl\ﬂthdlbeésv‘ssand\/heuwa!@éhembm Bach berep@ntia, particularly

i nhi bj.t or ereb ne and, Vi
degBaPUYS demsiay LG | Sepe Tensa, Ak dssse, Picks
dig¢dase] Huamngtcm’\s chyrebe Pagkéedon’s dxmasbrandl Greutrfeltit-ddkeb shgease,

mgt%? Wéﬁroﬂp? gégéngdﬂ;eo {)Sndﬁgﬁggctl&y Bé LU%%an (g fh% ﬁ’éaQFﬁEnt of

reven | € Gexu 1 on, in a
arayotr@QhIC(b@}eml a@@r|®i5|§t(/\b%):¢ﬂda@lié@t\fmﬁﬁt@n Ant i psychot | c
drugs include Typical Antipsychotics (for exanple
chl orprorra2| ne, thioridazine, nesoridazine X )
Cq;rng@.ﬁ*@ﬁagf, |n,ggrptmeﬁ'@y| ﬂ§o be useful in neuroprotection and in the

trétitPER &rr{&fré‘dég@ﬁerbhd)rf fdnewrigastiore, cdrbia6tdiiexsi, paimonary bypass,
hal operidol, nolindone and |oxapine); and Atypi cal
tr%ﬁ‘??tgﬁi“ﬂﬂlﬂ‘réssq"f%rco'@%@w%”E‘? api ne, ol anzapi ne,

risperldone quetlaplne aripirazol e, ziprasidone and

03@85#'5{% Spl%frB/Antﬁjorns ? %t uéjerf q;l‘ 6%{‘%%#9\%@8( ﬁﬂnﬂng,nand as

as CI
local 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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escital opram fluoxetine, paroxetine and sertraline);

dual serotonin/ noradrenaline reuptake inhibitors (such
W@g007e#d2a¢ axi ne, dul oxetine and m | naci pran); PCT/EP2006/009732

Nor adr enal i ne reuptake inhibitors (such as

reboxetine); tricyclic antidepressants (such as

anitriptyline, clon pranin®2 i m pram ne, maprotiline

nortriptyline and trim pram ne); nonoam ne oxi dase
phpsptiadiestsrase ibitoess fibEBRIANLARAGINRS. IEMRAIMIG draigs such as

tlsg.rée ::bo Bl rAihDGert MG LhE Y S HidKiRIse, HoA-sHrBRES ahfkiianiSatory

pion; manserin, mrtazapi ne, nefazodone and
drlugsaﬁmlj@n@)splrlwb@'w toe &ikell i ser dr ugs include lithium
sodi um val proat e/ val proi c aci d/ di val proex,
car bamazepi ne, |anotrigine, gabapentin, topiramte and
Thei cogrttinations refeired ja Bleevei may garvebEniY OF @z@qﬁnt@sf% Y& imte

forh pgfagob gu |&'i %ﬁﬁ@gﬁonl Lot blusP h%c%ﬁﬁ@aq edrrhiafions

referen reat msnt ex
copoping| axc;czmblrpmleuem idefinerdt abett@rw@etb@r aﬁh %Lm’@ﬂ@e@ﬁbtﬁlﬁa”y

acgég}gﬁg)éa%eart bro eﬁtygg?{lr IS8, ém"@r?ﬁ%}fésg&! g tﬁﬁﬁﬁéﬁﬁcﬁ\ Ofhe

individl t |com:ponél'r‘rtsa obrm@bmstoufo'rtahms nveyt benadminidiered either

adm.ni st ered. rwch t ti
SR RGBT o MeTPbPE  preile o SRR, ermaceutia
fodnaulatitna by @ny cAcemient ruté.o a furt her aspect, the

invention provides a pharmaceutical conposition
conprising a conmpound of the invention, in association
When adatiésteationts esenbemtiah,cea‘tme'r diee lcymaowehbhtiesinvention or the

carriger(s),. diluents . i nLe P
segfid | BpiaBhiic aRPainyo e R BIe  4E WhSA achifsugtip. i
sitbltdrizeus &hé eombinatidm magdwpmmhibilsterw éither Irrethetdame or different

| redients of the conposition and not deleterious to

ageulic °8HIP°F§1%'P ‘eof . The conpounds of the invention
may be adm nistered in conventional dosage forns

repar db ﬁﬂ‘blnln f the| t

WEEB RIS if 1EE ST 4 TLIIPT of 2B o PelsfERRh B8, Hen o
confo@By emntistobal stablec andir @snpatible kmtbvveamm dittez and .the other
components of the 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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These procedures may involve m xing, granulating and
conpressing or dissolving the ingredients as
wWapprogiet e to the desired preparation. The  PCT/EP2006/009732
pharmaceutical conpositions of the invention may be
formul ated for administratign by any route, and
i nclude those in a form adéﬁt ed for oral, topi caI or
parenteral admnistration to mammal s i ncl udi n un}ans.,
TheromRavpes iof i tae dnveatjoh &anaynbe Hised dp rRogtPiRalign é‘I"g‘ ollowing
agBRB Y R8s oPSHersHt DipdlHraiidass: i) o8 R Tise: ﬁ)ﬁéf&lp@{/chotlcs and
l[iquid preParatlons such as oral or steril
lll)ﬁ&?@ﬂ"%"rsér‘ Ssol uti ons or suspensions. The topl cal
formul ati ons of the present invention may be present ed
as, for instance, ointnents, creans or |otions,
Thei ¢amRaYNgs A dhe javestion smayd be pised i Rysosyinatien V&Fﬂe% fpygwmg
I [ I
0BG REA el LR JBONIN. D ARRLRRE T ERReBRiscans
drug penetration and enollients in ointnents and

Th%r&%ﬁ%un&‘:ﬂfftﬂé %Ue%&r?r?@ajgﬁé! (Rkd On COMiEM tioR AR tHe Fhowing

conventl on Qarrlers, as cream or oi ntnent bases
agant§ tst liraprove oricadiney witkdrawaloend giedues: ininegne Jdving: i) nicotine

=TS r 9 (O =Yarallhi .
O e L e
cytlodembdinuandaieptite patehespantdil)dupwpionTabl et s and capsul es

for oral adm nistration may be in unit dose

presentation form and may contain conventional
Thexcimppaumds ofubé iaentiomdnaig bagsedsin daonbirstionphiéh dyer igiowing

agggﬁ% %{/Jnl%% %IA&IISI wiﬁ%rgézél%lnd rL:H @6]“1 t:rﬁQ/Ingr 3 NMDA receptor

done; ers, r exa
antaggaists fiai exarspler adampresate;uii @#@'ipma@@torsegcmlstalfomexample

te@%@éﬁrﬁ antd"’II lcgp%lh '?ﬁgcég#ﬁ yaln BF\i@ s foP %xaw‘ll:lﬁ%@%n%i um

yco
di si nt egrants for exanpl e pot ato starch; or

accept abl e ent I
THRCESRARBNS 1P LIRGRIF ) B4 SRedT SOTAIATUIN e rotowi
ageBatshadsmprelvé dplatenwithdrawal and reduce opiate craving: ) opioid mu
receptor agonist/opioid kappa receptor antagonist for example 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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in normal pharmaceutical practice. Oal |iquid

preparations may be in the formof, for exanple,
wW@ouweou4dr oily suspensions, sol utions, enul sPGREBP2006/009732

syrups or elixirs, or may be presented as a dry

product for reconstitution with water or other

sw tabl e vehicle before us@4 Such I i qui d preparations

contai n conventional additives, such as sus n?I \%

Thsg@qmounﬂarofe%n@\re@t'%mw B¢ “Sﬁét'ﬂﬁonl%ﬂ‘qt'ﬁﬂo‘%'g‘ ollowing
ag@ht@qe%%aﬁw MBverGQJu%ian‘i) arfidelprexastdiyib oield! r‘éb@@t@r antagonlsts

carb cellul ose, alum nium stearate gel

i) i SHrn s reainin Bneanselomnil) WAAATgRagerpST dnigdonists for

exSF R Rarhiae! J)hhcsbd sm@ewm)mogrh@at) %rerﬁéns%ﬁégem
non- aqueous’ vehicles (whi'ch may incl ude edible oils),

for exanple alnond oil, oily esters such as glycerine,

THe' QQM;F&P\%s%ytﬁlevé?ﬁloﬁtrﬁw b8! 52A%h; RIsRAtEAT Wit he fdlbwing

exa ydr oxybenzoate or sorbic
aggmsdo trgatior prevemégp %@n @r@m@{pﬂ@map antidepEAFEANMS; lb)ranxmlytlcs

anﬁoivg Lé"tlH?Ji?ialn?%J FH Sxarhl® prﬂét'h%lﬁﬁérﬁ@at@" bnphehfhd formulations and

conventi onal suppository bases cocoa-butter or
pemdiise. gl yceri de. For parenteral adm nistration, fluid

unit dosage fornms are prepared utilising the conpound

and a sterile vehicle, water being preferred. The
Tmon@nmmdeprfbadnvg\tlon méye beelsied| I8 eanabicationewith dhe épllowing

aql%ﬁﬁsdcc? g?é%lt b& ?fetvgﬁtr ADHIRE d?tﬂm%ntg o Ok ‘?‘rﬁ;lé r}néthﬁghemdate

pfeparing sol utions the conp
ambtﬁarhmedfqrmulaaom gnor penjodéiee;i @nd aifd npmstlmulas\tSerfpn iexagnple

nokR%I ﬁép“?m% \‘.}Et%{(é NhQbi ré%ﬁéfpl thﬁ\lo @gg&p%% aBbnoceptor

eously, $“2Ueh
agm&tst(lse«bh cas pmlerséme)at av@e@r@Sbmf enbeafind,geands chalnesterase

infih hi 87%??@&3&3 zﬁ?ar?ﬁﬁg' ﬁb?onérz% Whance the stability,

_ on can POZEh ‘af t er filling into the
vial and the water renoved under vacuum The dry

Tr(;iey Eghl b, fﬂe gp @19 a(ﬁ\r/%r#t r? eﬁéeﬁﬁm'ec?r%&ﬁaﬁ’dnabvbﬁqge Biowing

agﬁmmotd mehttperscmamsmsdrdﬂre ] laetlpbsyqlmttd;spw antldepfeawts iii) mood

ent era sus jons are prepared in substantially
St?tﬁ' se§%r‘?t5' {%ﬁlgxcept that the

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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compound i s suspended in the vehicle instead of being
di ssol ved and sterilisation cannot be acconplished by
w0 2dov0sx2eon. The conpound can be sterilised byPERPB2O6/NI732
to ethyl ene oxide before suspending in the sterile
vehi cl e. Advant ageously, a surfactant or wetting agent
is included in the conposi@ﬁon to facilitate uniform
di stribution of the conpound. The conpositions
trifluonerazines rtBiethixines, bylopridght mOf“B‘i'Of@xzﬁ'i'ﬂl ©O%PpipRY; 1@0%0%@'%'
An}%s%‘ﬁb@&t (G SRRt bM@ad’lﬁ’é erdiaizapgPensichdon tdiRtiapine,

hod of adm ni stration. Wiere the conpositions

a“@kﬁ@ﬁﬂ'q ZprapidagandAisuIPRdh unit will for exanple
contain from5-1000 ng of the active ingredient. The
dosage as enployed for adult human treatnent may rang

Antidepresernt (Ire@r (naigiep serotRjn deyriald iikiiers N@J%é% éltak?aram
esf:u'iaq&}@ﬁ‘ncﬁlugietfﬁ@mp%b%{e[l@é |40 sdrithlird) f)abuﬁdgérﬁtoﬁgrf/r%ré%nﬁme

I'cal dose may be I n the range ng per
reup;iyke mbtblt@ssa(ﬁmreaslmI@fgxm@,g@lcmgtlman@jgylnaq:lpra\w) |Norggrenaline
re%fﬂgl&? |¥|ﬁ%ﬁ’o y Qﬂ:ﬁ %s § B gh%} tFEYﬁEt ahti réé%%nl@pt(éd'gﬂl as

y an paC|ng 0 I d osage
anmtmpmumdd@ﬁlprammenwmnme \manrotldl@ede@rérmwlln@oaﬂdytrlmrréamme)
mé}ﬁoﬁaﬂ{lﬁ? §8§a§é<‘irgmtofé (§LPF‘I %?nﬁﬁfsﬁsrto?gbt%fb?nqﬂoél A)%‘?‘!L@éj  pHeBizine
anpatrahyjcupmmnma)nmmd bdherg (suekatasd buarapianh amiageerin, mirtazapine,

[ et er mi nedby conventional techniques.
ne?é&‘o\c/’\/lg;{TI (%@ gpprem ated by one of skill in the art
t hat the optl rml course of treatnent, i.e., the nunber
of , d n t v, j ' :
g, S e AR i, A b0 b b,

cartiersazeplnel Iaembtngmet Igebanemtnustpplgamata\aedttlamme-cour se of
treatnent determ nation tests. Al publications,
including, but not limted to, patents and patent

Araiytics driolumesbenizodidzapmetstsush ap alprdzotzan Boch |orazepaimer ei n
i ncorporated by reference as if each individual
publication were specifically and individually

it iwiltlbe adppeediated ¢hat rretergrmeat heteib yto rireatment eextend: ta) peephylaxis,

prtevé)nlflg furlelcé/rrg'ncte gr?c{ tsnppressmn or amelioration of symptoms (whether
mild, moderate or severe) as well as the treatment of established conditions.

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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It will be appreciated that the invention includes the
follow ng further aspects. The enbodi nents descri bed
WO 200708246 i r st aspect simlarly apply to theseP¢UEP1006/009732
aspects. The di seases and conditions described above
extend, where appropriate, to these further aspects:
i) A conpound of the |nvenﬁﬁon for use in treating or

preventing a di sease or condition nediated by
nodul ati on of vol tage-gated sodi um channels. ii) A

Th@Etdﬂﬁﬁaneuﬁéé‘?atcHﬁBbs@ansp rpVv e i igerlibn @ rdiinQﬁéSG\‘o@ﬁulated for
condi ti on nedi at ed g nmodul atl on of volta
2]

adgiistration AT reuten apd iRcHeg) thesmisrd Lrmgde! agép@htﬁalca' or
pa?éhtfrgff&ﬁ.h%ﬁa@mamﬁarﬁﬁqa@ ISR AGAs. t he i nventi on.

N a conpound of the Tnvention in the
manuf acture of a nedicanent to treat or prevent a

Th@I ? ﬁ@suﬂj’nscﬁa(]“ (f Nt b rad %@I tQMet@D@HbﬁIlésordeders granules,

t age- gat ed um channel s. 1v) a compound
Iomgem@reamsemluq@m Areparptions, sWchAserakar SéerHﬁ Barg8tera solutions or

sugﬁég% iion nedi ated by nodul ation of voltage-gated
'um channel s. Exanples The invention is illustrated
by the Exanpl es described below. In the procedures

Tr}tehgé:c%gb rﬁ’LYfét AEf rthee%gerﬁtum B9 n\;%tt?er br@gent&?fa? rf%F‘ frStance,

{8 of y nu is typically
onrpmutsd@daanﬁwuos lotionpr eye @e'dmﬁetISealrw Bye OASRAr SIraps; émpeegnated

arb i kér!d feqo%? %gtmarf&%taﬁﬁ 8h %Joprgat%Bﬁ\;ér@BnMdi‘ﬂ ds such as

nec sarl repare rom-t atch erred
presnr\waeS;osqhmmtﬂjm ammrb@@enﬂtrath@ Fhdaepbéients s eintmeats and
cr? gl nafter have all been prepared as a first step
70t st er eocheni cally pure nethyl 5-oxo-L-prolinate or
et hyl 5-oxo-D-prolinate, for exanple 99% ee. The

t@ qcﬁod]rg' ‘yals8f ohtifh S&Hﬂgﬁﬁbdéon%mﬁﬁgl E5RES Qttjéhoé‘icream

have Beéh' &2 assunption t
ortdistment dases and ethanol or oleyl alcohol for lotions. Such carriers may be

present as from about 1% up to about 98% of the formulation. More usually they will
form up to about 80% of the formulation.

Tablets and capsules for oral administration may be in unit dose presentation form,
and may contain conventional excipients such as binding agents, 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 lauryl 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, methy! cellulose, glucose syrup, gelatine,
hydroxyethyl cellulose, carboxymethyl cellulose, aluminium stearate gel or
hydrogenated edible fats, emulsifying 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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configuration of 5-oxo-prolinate is maintained

t hr oughout any subsequent reaction conditions. Were
WO eGogf0é2¢® i s made to the use of a "similar" pPOTEE2NE)09732

as wll be appreciated by those skilled in the art,

such a procedure may involve mnor variation, for

exanpl e reaction tenper at ué, reagent/ sol vent anount,

reaction tinme, work-up conditions or chromat ogbdaphl c

preservativesaferarampiramethyher, Proma Py benzoaier orgartic e td. if

deEIF@i SRS ISV oLfhg bR BoldamtRSddeny? as shown bel ow the
has been assigned onh the basis of NCE 1H NWR

experinments, by determning the relative

Su?h%nféﬂ@?%ﬁ &rfiadin @bnJentisnat s6p ﬁ@r@tt?arseg\" 8 cfo%@-%ﬁ&ertd? other

e one at the 5-position. npounds are” named usi ng
glysereName PRO 6. 02 cheni cal nam ng software (Advanced
Chem stry Devel opnment Inc., Toronto, Ontario, MH2L3,
Canada). Proton Magnetic Resonance (NMR) spectra are
For ypairerderial adeduisteadion eifluidevnibdosagel frimisnarer priepaed wilising the

CO%%qufggﬂﬁ{ﬁZSté@% vihiere R fe fteﬁ\ggﬁrg#%?rr ed! PiHe! SHFSYung! ?%%Qdmg

emcar s are reported In
onube wghrpheandemr@eratrat@muﬁem canj breeither isHspandad %ﬁ&ﬁd‘&?@ in the

ve e,e rjf r%% Rﬁﬂ &ﬁ s%g cgr% bl%begarfe‘ﬁe ﬁtssélb&m e\;vatefj or injection
Gb t’ ok ﬂ?‘ E i apterfo

anbrﬁdmd-ste'rhsﬁd\lmfbrgﬁlﬂmg nraoweauéablea@i dre@mmul@an@ﬁ?ﬁémgt ure
ranging from25 to 90Q0C. \When nore than one conforner
was detected the chem cal shifts for the nost abundant

Advaetageousyp oergeeta SkEPL 8s o doopt ianaesthieticatpsesenyative (a4 oy ffering

ageﬂgltcraurp\gacﬁssﬁy eﬁ% %eﬁmﬁ:l%q'o %%H t{%és%b Ig)grtgggwosmon can
becanWIaf(emwlnlgenmhﬂma{ialm% theawvater ﬂer@o\@ﬁ%nﬁléA}/actmngﬂ)ae dry
oG RIERS Pkl PR T 8 4 o tpan AT P verer o
injestionc ahdyy bbalsepphed o 4etdnstitutepltee gigmil ypiol toVliss Parenteral
suS %gstlcr@%gg%e? Eﬁfré?M %cg qgggt?bgﬁﬁla%{ r’%ﬁ%sﬁaa(@?irlwmer '\@Beﬂs}QrQat the
compound is suspended in the vehicle instead of being dissolved and sterilisation
cannot be accomplished by filtration. The compound can be sterilised by exposure to
ethylene oxide before suspending in the sterile vehicle. Advantageously, a surfactant
or wetting agent is included in the composition to facilitate uniform 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 1000 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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and ES (-) ionization node or on an Agilent LC MSD
1100 Mass Spectroneter, operating in ES (+) and ES (-)
WO avi7ps2eon node coupled with HPLC i nstrunment PGI/ERID6/009732
1100 Series [LCMs - ES (+):analysis perfornmed on a
Supel cosil ABZ +Plus (33x4.6 mm 3mm) (nobile phase:
100% [ wat er +0. 1% HCO2H] fef 1 mn, then from 100%
[wat er +0.1% HCO2H] to 5% [ wat er +0. 1% HCO2H]
by[cepmmoPa' tachniqyes; '?WW&ﬁ'?Wb%ﬁB@PC'PWSQ e ki'”o'ﬂéh? aft “tha

the? oBTurﬂaI dof€iCof trbbtvient i/ eMNhurkldrN? dosES df -a c&ﬂé&)ﬁ%‘ & the

ormed on a Supel cosil ABZ +Plus (33x4.

'nVFéﬁtbQﬂ pwepRgsday fay@eefingd sumber 05 9a¥g-HSRN P@rasyem'ﬂedmg?ﬁ dpse
skli{%cg mgté%) fo‘g%’?%\lc%{wérglogg%ohk% df @regto/ﬁe{n‘f\@E@Fmthtn&ﬁéét%'m]

95¢ finally under these
conditions for 2 mn; T=40C, flux=1 nL/mn]. In the

All ﬁca?ieﬁgtlﬁaucﬂﬂé Lgrr‘lst t il {on pé@ﬁts‘%deﬁéﬂérﬂrap'pﬁ’ébtlons Sted in

uster 1's repo 1on current (TIC) and
thlw\ﬁmf@ﬁmmgar@phetem riaeasBOrBtsge biierefeienee NS dngaclv lnleldual

puﬁfi)ceagblg ﬁw%%ﬁ%ﬁ@ﬁ%ﬂ Wit .ﬁ&md ARK Shdtlafed 181 68 uhb,‘?]rbé:‘é?éb by

ch| ty tem equl pped w 2996
refefmcd deesin as thawdh &divisetiortbo a V\aters M cromass ZQTM
mass spectronmeter operating in positive or negative
el ectrospray ionisation node. [LC M - ES (+/-):
It a'rﬂdbeyapwepietehomatemeuwmioaﬁnoﬁtmi the TolowmaCfusiaer asmects. The

rfelfiue 3Bectrge Jol e ks e PEROGENAAY ol £ tregE TR aspects.
Th/e @seas%@hdmdndmaﬁ%demld aﬁbmvemné where afpropriate, to these
[ t=0 mn 3%B, t=0.05 mn 6%B, t=0.57 mn
fudiid; éggﬁ%tsl 4 nin 99%B. t=1.45 nin 3%B)]. The usage
of this methodol ogy |s i ndi cated by "UPLC'" in the
anal ytic characterization of the described conpounds.
For reActomposing of thlevinvention far oweinetreéatingdir ateventingaa disease or

Per songln diftsThadibid BYmcHMOR oF DiERE-g4R% d6¥RAn channels.

i) A method of treatment or prevention of a disease or condition mediated
by modulation of voltage-gated sodium channels in a mammal comprising
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.

Examples
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.
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Fl ash silica gel chromatography was carried out on
silica gel 230-400 nmesh (supplied by Merck AG
w@aoomesRdi , Ger many) or over Varian Mega Be- Si PCT/EP2006/009732
pre- packed cartridges or over pre-packed Biotage
silica cartridges. SPE-SCX cartridges are i on exchange
solid phase extraction col Pns supplied by Varian. The
el uent used with SPE-SCX cartridges is methanol
foll owed by 2N ammonia solution in nethanol. In a

nunber of preparatijons, fic f
TSP UNER SR i5th 5o MeaF AP IPF HeRC Rt BEERgve all been
prégarés a3 aGTrst%‘tJémiﬁ@hlstbrédJcﬂféhleéﬂy QUES mgt‘rﬁpﬁ-y)xé Hogrolimare or ethyl

-G Bibinal® fo'ggRt PRt s PEthpsndly o e SSmppuyngs of

thepDaseiptizhs anod Emmp:lei; bavesbeanpgesigped lop théapssumptiGhiti@at the pure

L R e o

copgitions: a and diffraction data will vary slightly
according to various factors such as the tenperature,
Wﬁ&@crgé?ér%%' i@ B0 'tﬁ@hgﬁ BEAEGMiIAN pr%%gureTQ§ wikbé bBsreciated
person W || recogni se that XRPD peak positions are
byahcb@cskd@dtwtrm art, éu@ma@soqedumy @valée GHROr VaFatighe fa¢ example
t t u
reBh (pARElie. RAGRRIBBnE ook, ReaRloh . WRPyp squitions o
chRirhdtographiopufication PondiéansDi f f racti on ( XRPD) anal ysi s
was performed on Bruker D5005, using Sol-X detector.
The acqui sition conditions were: radiation: Cu Ka,

Tt%%'bﬁ‘ﬁé’[:?ﬂf@[]gdt@ﬂ of ﬂ% i’ié/reogéﬂi@rr athe Z%Hsftléﬁtas SHOWA below the

start angle
hag. hpgnzagsiongd 14 ‘B@rba§i$ecﬁ "@Eggc%wﬁ‘sexp?ﬁgegémﬁﬁé’%&%@'"'"g the
reRERPRERDCREMZEY Of Ihcdtereoterierssitirespdudtalibe one at the 5-position.
Differential Scanning Calorinetry (DSC): It should be

recogni zed that the gndotherm
3

(1)

Compounds are named using ACD/Name PRO 6.02 chemical naming software
(Advanced Chemistry Development Inc., Toronto, Ontario, M5H2L3, Canada).

Proton Magnetic Resonance (NMR) spectra are typically recorded either on Varian
instruments at 300, 400 or 500 MHz, or on a Bruker instrument at 300 and 400 MHz.
Chemical shifts are reported in ppm (d) 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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peak as neasured i s dependent under a nunber of
factors including the machi ne enpl oyed, the rate of

wheaviosg40 t he calibration standard, hum dity apdI/ER06/009732
purity of the sanple used. Melting points reported in
the experinmentals are estimated on the basis of the
onset of endothern1peaks rgﬁistered duri ng DSC

na
108BoiaiPai BA5% AESI 1 Sk dgHeeHBr FROBTERl in 8min, fux
1nilinGih| &8 %Oéle%fﬁQZOnﬂl met hyl am nopyri di ne DVF -
di net hyl f ormani de” HVDS - 1,1 1
, 3, 3, 3- hexanet hyl di si | azanelLi HVDS 1 t hi um
Mﬁs%@ét‘rmg)’ér@d{ﬂ&él hick JFBQ_ W Il triple quadrupole Mass Spectrometer

benzotri azo N -tetramet hyl uroni um
(Mnc&mm UK} ben at@"ﬂgal\/lﬂ% H0RyMass Peectiameter, operating in ES (+)

t
anly gEGS S%Qh%%h’érﬁﬂne% BS aWA%uIIeRg l[tl\’i‘_lﬂg%@t gﬂ)”é)t gta%csepta:hdﬂneter

opetatieg in BA (Hsast Py KW@@%mogs peuples Maﬁ%&ﬂnét(wﬁntl/\gﬂent
11??3%%9@_%/&/19“ Q+)]ane11y Ef]perf%rr%af%h féyé@defwsh A%zﬂﬁilaé/tssm 6

-pvrro i ne-di carboxvl ate
mm, 3um) (mobile phase: 100% [water +0.1% HCOH] for 1 m|n then from 100%
[water +0.1% HCO,H] to 5% [water +0.1% HCO.H] and 95% [CH5CN ] in 5 min,

finally under these conditions for 2 min; T=40°C; flux= 1 mL/min; LC/MS - ES

(-):analysis performed on a Supelcosil ABZ +Plus (33x4.6 mm, 3um) (mobile phase:
100% [water +0.05% NHs] for 1 min, then from 100% [water +0.05% NH; to 5%
[water +0.05% NHs] and 95% [CH,CN ] in 5 min, finally under these conditions for 2
min; T=40°C; flux= 1 mL/min]. In the mass spectra only one peak in the molecular
ion cluster is reported.

Total ion current (TIC) and DAD UV chromatographic traces together with MS and
UV spectra associated with the peaks are typically taken also on a UPLC/MS
AcquityTM system equipped with 2996 PDA detector and coupled to a Waters
Micromass ZQTM mass spectrometer operating in positive or negative electrospray
ionisation mode. [LC/MS - ES (+/-): analyses performed using an AcquityTM UPLC
BEH C18 column (50 x 21 mm, 1.7 um particle size), column temperature 40 °C
(mobile phase: A-water + 0.1% HCOOH / B - MeCN + 0.075% HCOOH, Flow rate:
1.0 mL/min, Gradient: t=0 min 3% B, t=0.05 min 6% B, t= 0.57 min 70% B,
t=1.4 min 99% B, t=1.45 min 3% B)]. The usage of this methodology is indicated by
“UPLC” in the analytic characterization of the described compounds.

For reactions involving microwave irradiation, a Personal Chemistry EmrysTM

Optimizer was used.

Flash silica gel chromatography was carried out on silica gel 230-400 mesh (supplied
by Merck AG Darmstadt, Germany) or over Varian Mega Be-Si pre-packed cartridges

or over pre-packed Biotage silica cartridges.
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To a solution of comercially avail abl e net hyl

5-oxo-L-prolinate (Sigma Aldrich Ltd.) (20, 140mol)
WO p00DOM2¢®200m ) were added TEA (19.6 nm, 140nmBCY/EP2006/009732

4- DVAP (17.2g, 140mmmol) and finally dropw se a

solution of di-tert-butyl dicarbonate (61g, 280mmovl)

in DCM (100m ). The resultisﬁg red mxture was stirred

at roomtenperature for 2 hours. After the reaction
SRERSCKi carsidgels asesiophmwhartge JdliG, phalse extrbetint colersns ewgplied by
VdanVEFﬁé‘Oelé‘éPq 4R Wit OSPEDRICX lcattritRS BUMefHaRel Milowed by 2N

a"ﬁ:fﬂéf?ﬂsﬁt"g @Eﬁ%ﬁ%’ﬁ" lica gel eluting with cycl ohexane

3 to 4:6) to afford (after a
trituration in hexane / diethylether 1:1) the title
In acotendf preparatibng, epusifidatidn (W8 pegforraaddisingReither Biotage manual
flaéﬁyé r@ﬁﬁ iye {Pbh-AC &F ahgtomafi®: fidsh: Arotdatodrsl pMVRHonzon)
sy te %?Ibeq{sgpcggw ﬁﬁ& éﬁggr ﬁéltg i 28 (s,
4h pidtage Stieg taridges., 57 (m
2 08- 1 .97 (m 1H), 1.48 (s, 9H). Description 2:
SFNZBBh@drtr(d@Se aﬂ-}sﬁl(ca(sbﬁd phase extraction columns supplied by Varian.

. 1- di et hyl et hyl ) oxyl car bonyl ) am no) - 5- oxo- 5- ( 4-

f (phenyl net hyl ) oxyl phenyl ) pent anoate (D2) To a sol ution
CulOchitareraré addriyoravVikkers abfl ypé SCUN® RLAQ. dRSGSRI.B0501 ref. code
278084%mo0- 4- [ (phenyl net hyl ) oxy] benzene (390ny,

1.48mmol) in dry THF (2m) at -78C, under nitrogen

it %II"P@F&% fise t%‘sg@tpa dr@RMrSQioR-daed Wil Vér?”sﬁ@ﬁtﬂy &brding to

vagag iqu(?rans t]eé-@eﬁur%g%r&egg? %a@?ns{tr%ﬁ‘n%n agglg used.
Thehskilled mgorhdﬁlédeg@m dhatt XREDs peak i Rasitiops are affected by

differéAcek-idisambleyhetg ity The p&aknmdsitiphs GR&ed hereim arelthus subject to a

vaf%ﬁ&yrﬂfm 6.#5@@§iﬂee§9nﬁétxl ate (D1 , 300mg, 1.23mmol) in
d'ry F (2.4m) previously cooled to -78C. The m xture
was stirred at -78C for 40 m nutes and at -40 OC for

X-Ray Rowglgr Piffrg@@nquenched at -400C with a saturated

X &pyeRoveden Diffraction (HRRD) atelyst was parforied on Brukee DAAGS, using
ﬁl')& HiteGoTha é’éﬁhi@ﬂloﬁ%gncﬁ%ﬁsaﬁér@dra‘&la‘hbn ik, Q@lﬁ-:tré‘tbﬁtensmn

(G e o LS S IBES o0 s oot Slon s
0.82 3R, Hmeder slep: lseepndiad e KAMPISUNVES PregatRy on zero%ackground

sample holder.

Differential Scanning Calorimetry (DSC): It should be recognized that the endotherm
peak as measured is dependent under a number of factors including the machine
employed, the rate of heating, the calibration standard, humidity and the purity of the
sample used.

Melting points reported in the experimentals are estimated on the basis of the onset
of endotherm peaks registered during DSC analysis.

The following table lists the used abbreviations:

AcCl - acetyl chloride

DCM - dichloromethane

DMAP - dimethylaminopyridine

DMF - dimethylformamide

HMDS - 1,1,1,3,3,3-hexamethyldisilazane
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chromat ography on silica gel eluting with cycl ohexane
ethyl acetate (95:5), thus affording the title
W@ oMpo2do as a white solid (170ng, 32%; Rf PCT/EP2006/009732
(cycl ohexane: ethyl acetate 8:2) : 0.30; 1H NWR (300
MHz, CDCI3) d(ppm: 7.95 (d, 2H), 7.50-7.33 (m 5H),
7.03 (d, 2H), 5.20 (bs, 1I—|)6 5 15 (s, 2H), 4.45-4.35
(m 1H), 3.78 (s, 3H, 15- 95 (m 2H), 2.36-2.26
LiHMPS1H) , 2.-16lithiugpbig mqthyls"yh)amsie(s 9H). Description
y Methyl . O(benzotnazol 1-y|)NNNN-tetramethyIuronlum
(2S) - 5-{4-r (phenyl net hyl ) oxyiphenyl) -3, 4-di hvdr o- 2H py
rrol e-2- car b@f@?/léﬁr@bc{r%) To a solution of nmet hyl
S)-2-({[(1
TE(% di met hyl etwef y!)a@%:car bonyl } am no) - 5- oxo- 5- { 4-
Tl'[F( pheny! nmet- hyte)ré )ﬂfﬂ eyl } pent anoate (D2, 323ny,
g 5mol ) |n §,| r at 00C, under nitrogen
at nospher e, dded1 tri Iuoroacet| c acid (1m)
EtQAopw se. TheEﬂHlsMettatﬁg pal e p| nk sol ution was all owed
warmto ro 1 hour, then it was
e@apor at ed un gppét\ﬁ %}EUITr%f llrdﬁg the title compound
Et{@3, 291 nu, OD@mﬁethergl% as a greenish oil which may
Re used in thﬁsoﬂgﬁgl wi t hout further purification;
Ve:. (ES/+) nf Tﬁ ; Cl9H19NOB requires 309; R,
DIPERLC) : 3. 69nDitsopDeptetiyeimime 4. Met hyl
(5f?)-5-(4-r(phenyl net hyl ) oxylphenyl | -L-prolinate (D4)
Description 5: Met hyI
Ddsafiptior T: 4-(1 (pBemethvieth i)
Dlp 2 sol uti on of nethyl
S)-5-{4-[ (phenyl net hyl ) oxy] phenyl } - 3, 4- di hydr o- 2H py
2-carboxylate (D3, 13.7g, 32.4mmol) in nethanol
9 mol of substrate)was added Pt 2 (240ny,
| of substrate) and the m xture was stirred
F) drogen (2 atnospheres) for 6 hours. Then the
cptal’yst was filtered off and the sol vent renoved
er reduced pressure to give a red oil which was
di ssolved in ethyl acetate and washed wi th aqueous
NaHCO3. The resulting crude material was purified by

T&B lSBIRBHP Bf drhivieRillg ialaikblco@bthgl SHokay-prdlinateciBidrod Aldzick Ltd. )

(20g et n'qmgﬁelﬁ aﬁc?m((%b&ml) were added TEA (19.6 ml, 140mmol), 4-DMAP

(17.2g, 140mmol) and finally dropwise a solution of di-tert-butyl dicarbonate (61q,

280mmol) in DCM (100ml). The resulting red mixture was stirred at room
temperature for 2 hours. After the reaction was finished, as shown by TLC, the
solvent was removed in vacuo and the crude material was purified by
chromatography on silica gel eluting with cyclohexane / ethyl acetate (7:3 to 4:6) to
afford (after a trituration in hexane / diethylether 1:1) the title compound as a white
solid (32.4g, 96%); R¢ (cyclohexanes:ethyl acetate = 65:35): 0.21; '"H NMR (300 MHz,
CDCl;) 8(ppm): 4.62 (dd, 1H), 3.78 (s, 3H), 2.68-2.58 (m, 1H), 2.52-2.45 (m, 1H),
2.37-2.27 (m, 1H), 2.08-1.97 (m, 1H), 1.48 (s, 9H).

Description 2: Methyl (2S)-2-({[(1,1-dimethylethyl)oxylcarbonyllamino)-5-oxo0-5-{4-
[(phenylmethyloxylphenyl}pentanoate (D2)
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to 8:2) to afford the title conpounds. D4 4. 15q,
13.3mmol, yield 41% R (HPLC): 3.80mn; Rf
W@ eypchezéxane: ethyl acetate = 7:3): 0.18; MS: REZER006/009732
mz: 312 [ MH] ; CL9H21NG3 reqw res 3 11; 1H NWR (500
MHz, CDCl3) d(ppm: 7.40 (d H) 7.35 (t, 2H); 7.33
(d, 2H): 7.29 (t, 1H: 6.983(d . 5.03 (s, 2H):
4.23 (dd 1H); 4. 00 (dd, 1H); 3. 71 3.79 (m 3H);
( 2.09-2.18 (m 2H); 1.67-1 .78 (m
-. eroton at C2 and the proton at C5
, 0.6g, 1.9mmvol, yield 6% R
F . i (cycl ohexane: et hyI acetate = 7:3):
0.32: MS: (ES/ o2 312 [MH] ; CLOH2INOS requires 3
11; 1H NI\/R(5 0 , CDCl3) d(ppm: 7.40 (d, 2H); 7.35
(t, 2H); 7.29 ( 2H); 7.28 (t, 1H); 6.91 (d, 2H);
4.97-5.07 (m 2H) 4.29 (dd, 1H); 4.09 (dd, 1H; 3.71
To- 3 750l¢tgn 3¢f) comrﬁércﬂllwza\(aﬁablgH)(SlgmaOQAlzridO thay) 1HHromo-4-

Kp%'?%?@ﬁth% )@ r&gn? rﬂéégﬁ‘?%t]* Oﬁgrgrﬁwgi&é&%T ot obgéf\?@déh%nder
niteearatmbspheré,: wis addedl didipmisehy-betyhitHigm 2-.GMtsiolution in hexanes
0585 S50 TR B SHRIBE Hag RN 7 g gopiues anc
them?tthlyés added dropwise to a solution of 1-(1,1-dimethylethyl) 2- methyl (2S)-5-
o R A LR b . g
préieuhbesuéetd 280D, Tike ﬂrfbs_mml was #tfrteer ats7B1C fargtf minufds arid at
Q0 t
-4 2fe B Wi e o BB RG LAY e Syl dpdfionium
chld?i;pégscﬁl}ttﬂl?nope\;e?ﬁﬁb(tﬂreem;’ldllateelt aflite Wted dnd 8&rakfed wdth ethyl
af f or e ti u
acBigi The oplCpnas i eny el b dfied pideRgs) and
evaperated M&Gﬁacu@&é@% fcRiel frﬁﬁenél Mhlctihl/d!sll\/fﬁe(14{§lmfled by
chmatogragby pn@l&igr@ngl 1qjﬂt|ng6wé6f':(%<ghez( 5ettg)\§4a§ﬁ@t% ZSB%&)‘ thus

afﬁﬁdélgg tt?é&ﬁut]e éorﬂgodhd%\?s arwhité. Solid41%dmg) rTBZ\% ]Rﬂ)(cydoh%.&ane ethyl
an

acpieie B O3raHAE: BAD Mg COCS P} 150 (4. 356790 (.
5H)88 06Ty, Y, i5.50 $2, Al 51451, bRy, 4482486 (m, 1H), 3.78 (s, 3H), 3.15-

2.95 (m, 2H), 2.36-2.26 (m, 1H), 2.16-2.02 (m, 1H), 1.45 (s, 9H).

Description 3: Methyl (2S)-5-{4-[(phenylmethyl)oxylphenyl}-3.4-dihydro-2H-pyrrole-2-
carboxylate (D3)

Ion e
N
o 0

To a solution of methyl (2S)-2-({{(1,1-dimethylethyl)oxy]carbonyl}amino)-5-oxo-5-{4-
[(phenylmethyl)oxylphenyl}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 vacuum, affording the title compound (D3, 291mg,
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Description 7: 1.1-Di nethyl et hyl
(2S.5ff)-2-(am nocar bonyl ) - 2- et hyl - 5- (4-

wo ¢hesmeikoret hyl ) oxyl phenyl ) -1 -pyrroli di necar bP&HER100€009732
(D7) To a solution of 1-(1 .1-dinethylethyl) 2-methyl
(2S,5R)-5-{4- [(phenyl net hyl)oxy] phenyl }-1
, 2-pyrrolidinedi car boxyl at 4 D6, 1. 52g, 3.7mmol) in
dry THF SZ?rﬂ) at -78C was added Li HVDS (4.0n,

0.68rmab P 701 BF SaIraenigholl whichimay bengsesi i the rexhatepaithewieigrther

Urificah MM (EXPCaRd3YRIMELT, e Rk ToRo A Aluitedtagoh 3 :
ptle(r:rperaturé Tﬁgn t he mﬁxt u]re was agalil géagggﬁe:aggfo'-(ygéc)
3.@%minnet hyl iodide (3.15g, 22.1mml) was added. The

m xture was left stirring for another 30m n at the

sane tenperature. After s}andard vvorklup, t he organic
aSEip et (52R d-£ By met oXpihemnylls WRate (P4AF¥ i

compound (1.23g, 78%; R (HPLC): 6.76mn; M5 (ES/ +)

m z: 448 ; C25H31INGG requires 425; 1H NWVR (400
C q, vy 7. 4 .ggeéqﬁgmp; 7.35 (t, 2H);
T IN ;Y6. 90 (%H@ NO4Yand 5.01 (s,s, 2H);
stid 4179 @d, d, \B. 79H(s,03H); 2.50-2.35 (m1
; 2.34-2.22 (m 1H); 1.87-1.73 (m 2H); 1.58 and
55 (s,s, 3H); 1.37<and 1.09 (s,s, 9H). NOE between
met hyl group a e proton at C5 could be
erved. Descriptien8: (5R)-1-M1.1-Di neth
yl et hyl ) oxylcar bonyl) - 2- net hyl - 5- ( 4-
r (phenyl met hyl ) oxyl phenyl )-L-proline (D8) A solution
Tood selutioniphanetyl (ﬂ%‘}ﬂ-{ﬂ(phenylmethyl)oxy]phenyl}-3,4-dihydro-2H-pyrro|e-

2 BRaRe Qb T ooy A Py reBT g Aatmmpl o epatemes
adgext Pt0, 924Qng, 27 4oghming! efreubsirae) RAOti e atxtyre waSStimed under
B bt 5 S0 AT, o B2igh 5 4 e
solyeai taraavied runsier neducad giresstreetoagive autedpdibwbictvasas dissolved in
e b GBI B AL A v
purified by ebromatbgsaphycresibeh gl etutidd mithtcrelohéxane / ethyl acetate (9:1
to 8:2) to afford the title compounds. D4 4.15g, 13.3mmol, yield 41%; R, (HPLC):
3.80min; Ry (cyclohexane:ethyl acetate = 7:3): 0.18; MS: (ES/+) m/z: 312 [MH];
C19H21NO3 requires 311; "H NMR (500 MHz, CDCls) &(ppm): 7.40 (d, 2H); 7.35 (t,
2H); 7.33 (d, 2H); 7.29 (t, 1H); 6.93 (d, 2H); 5.03 (s, 2H); 4.23 (dd, 1H); 4.00 (dd, 1H);
3.71-3.79 (m, 3H); 2.18-2.30 (m, 1H); 2.09-2.18 (m, 2H); 1.67-1.78 (m, 1H); NOE
between the proton at C2 and the proton at C5 could be observed. D5, 0.6g,
1.9mmol, yield 6%; Rt (HPLC): 3.73min; Rf (cyclohexane:ethyl acetate = 7:3): 0.32;
MS: (ES/+) m/z: 312 [MH"]; C19H21NO3 requires 311; 'H NMR (500 MHz, CDCl,)
d(ppm): 7.40 (d, 2H); 7.35 (t, 2H); 7.29 (d, 2H); 7.28 (t, 1H); 6.91 (d, 2H); 4.97-5.07
(m, 2H); 4.29 (dd, 1H); 4.09 (dd, 1H); 3.71-3.75 (m, 3H); 2.29-2.42 (m, 1H); 2.09-2.20
(m, 1H); 1.90-2.02 (m, 1H); 1.69-1.82 (m, 1H); NOE between the proton at C2 and
the proton at C5 was not observed.

Description 6. 1-(1,1-Dimethylethyl) 2-methyl _ (2S,5R)-5-{4-[(phenylmethyl)oxy]
phenyl}-1,2-pyrrolidinedicarboxylate (D6)
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25

conmpound (white solid, 880ng, 93%; Rf
(cycl ohexane: ethyl acetate = 6:4): 0.24; R (HPLO:

W@2@7mia240 N5: (ES/-) miz: 410 [MH; C24H29NCGPECBERINE89732

4 11; 1H NWR (500 MHz, DVBO-d 6) d(ppm: 12.92-12.23
(br. s, 1H); 7.48-7.40 (m 4H); 7.40-7.33 (m 2H);
7.31 (t, 1H); 6.92 (t, 2H);65.08 and 5.06 (s,s, 2H);
4.85 and 4. 76 (d,d, 1H); 2.48-2.34 (m1H); 2.19-2.05
(m 1H); L. 1&})3 (m 1H); 1.64-1.57 (m 1H); 1.46
X 1.32 and 1.03 (s,s, 9H).
v 9:0l. 1- D net hyl et hyl
S. 51 fl - am nocar bonyl ) - 2- net hyl - 5- ( 4-
phenyl et h oxyl phenyl)-1 -pyrrolidinecarboxyla te
A sol ution of
?)-1-{[ (1, 1-di net hyl et hyl )oxy]carbonyl }-2- et hyl -
{4- [ (phenyl nmet hyl ) oxy] phenyl }-L-proline (D8, 870ng,
2.1 1mmol ), diisopropylethyl amne (0.74m , 4.22mol)
T@GdsoTlﬂa-BH dr&hétRy) (521)5“':3{!1[|95f%n¥lﬁ1eﬂ’fyy)o%eﬁ'§m NDorBﬁ'%te (SD4 2.6g,

stirred for 15 mn room er at’ur

8.35mmehdn) DaMs (30aMk wag rrdded ¢'ﬁ$¢r§u%§'0é&¢0?i¢u6’aogat9 18remol).
AP RRRINGoH B RK¥86Mitdpberatlife thHe Pﬂi)%ﬂur‘é Wﬁse\féﬁgﬂa?éﬁ 5r91 t%%smue

and safurated agqueous NaHCO3 sol ution was add
w3f Ryrified bysshreRatog@pey owsﬂwa @ehysing cxelohexapmd eWa{s Restate (9:1

tot 4¥; Eﬁ th éﬁ%?d \Mé 'ﬂtlé %smﬁeursh b5 b QGT/EBeaQ'é\gﬂmecfdaﬂ'y G, d@@fm)

dri tered and ‘evaporated. The resi

6 SEmnOMS (F518) te: it VHNGCE PRIVREOGH Coetiogbs tesdirgs 411; 'H

NAKHADBRRERAS pIbIL 58 A%k Bl SE B g a0 o,
1H)ES/06)(dN2HY; 5483arid\#:08 1,5, 2H)2 46802 YNnd 2 GRi4. £5 (4,10 1|-Rf4 76-
a. é%%%é%hf%i’ﬁzt &t hy' f,‘ CEEAE 3f: Fheia s 1A 1EESSAABYE O, 1hy;

2.(23.08/(mh), 18; (.mn meeqmbwnyl1)¢25ar(d4‘r.W@H,Q,m.henyl ) - 2-
met hyl -1 -pyrrolidinecarboxylate (DL 0) To a sol ution
of 1, 1-di nmethyl et hyl
(2S, 5f?) - 2- (am nocar bonyl ) - 2- met hyl - 5- { 4-
;{gcﬁbﬁmvlorret hyl1)'o& et

Om ) was adde
ale L ure was stirred

To a solution of 1-(1,1-dimethylethyl) 2-methyl (2S,5R)-5-{4-
[(phenylmethyl)oxylphenyi}-1,2-pyrrolidinedicarboxylate (D6, 1.52g, 3.7mmol) in dry
THF (27ml) at -78°C was added LiIHMDS (4.0ml, 4.0mmol, 1M solution in THF). The
mixture was allowed to warm to -20°C and was stirred for 40min at that temperature.
Then the mixture was again cooled to -78°C and methyl iodide (3.15g, 22.1mmol)
was added. The mixture was left stirring for another 30min at the same temperature.
After standard work up, the organic layer was evaporated. The crude material was
purified by chromatography on silica gel using cyclohexanes and ethyl acetate (1:0 to
9:1) affording the title compound (1.23g, 78%); R; (HPLC): 6.76min; MS: (ES/+) m/z:
448 [M+Na+]; C25H31NO5 requires 425; '"H NMR (400 MHz, CDCls) d(ppm): 7.45-
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under hydrogen ( 1 atnosphere) for 5 hours. The
catal yst was filtered off and the sol vent renoved

waor@endsneduced pressure to give the title conpPUIEPZS6/609732

white solid (D10, 623 ng, 94%; R (HPLC): 4.00m n; 1H
NVR (500 MHz, DVBO-d 6) d ( n): 9.16 (s, 1H), 7.28 -
7.42 (m 1H), 7.16 - 7.26 ( H) 702-714(m

1H), 6.59-6.68(m2 2%2, 4.5 ? 07 -

7 §8m'i! 4§05 7 3R, 2002 (il R0 i SPASTAGDT g 21, 498 ano
47004 A9: 6 @sms Sy 50E¥§§(rh@'i-l P34 22k -1 R BN Y 1 2H):

am nocar non

1&(@ aed d e(m?l bt/ mﬁ%hﬁmﬁ )- HORehatyeen the methyl group and

theBVcItBr%f & E?&&BQ%%%@. (D1 1):To a solution of
di net hyl et hyl

(28 5f ?) - 2- (am nocar bonyl ) - 5- (4- hydr oxyphenyl ) - 2-
met hyl - 1- pyrrol i di necar boxyl ate (D10, 300ny,

D&cﬁgl@dﬁ
aceton
iiizene (Sigma Aldrich Ltd.)

(170rr1 1. 4mm|) and the m xture was stirred overni ght
at room tenpera After the reaction was finished,
as shown by ei'hydH acet ate and water were added.

N eKkga phase was then washed with brine, dried,
@ erg)d S evaLQoré?ted The crude nmaterial was
parified by c othography on silica gel using
cycl ohexane / hyl acetate (8:2 to 7:3) to afford the
title conpound' (306ng, 72%; R (HPLC): 5.88mn; Rf
(cycl ohexane: ethyl acetate = 1:1): 0.51; 1H NWR (300

O GoRIL et RP- 7 9. ' X e (4.
ASEEARBRD ) Sy, B g g
[(p(henylﬁH)hyl)Sprller(yﬁﬂ-QH)qlidime&dexMe(@7 19977, 212%é) and
Li@E".HécEg(? gzlr_\%gt%g;']mdﬁé‘l_, 8%%(8%&9 in ﬂgﬂégébguggétﬂb&olg'}mﬁga?heated
in‘a Micobwastehsyntesizer (@S, BOYr-a2-10aHG.Miftardvepyriajiors of mefhanal, the

| v | i
SRR b YPGB A TEN s ] Fee
Tree s'rgmlaala_ym oaedried @Na,8@1), @lnereéaaﬂdl evaporaték sffordtg the title
et L GRAL S SROREPERAH RS RABB L Ky 024 R
(HPLC): 6.07min. MS: (ES/-) m/z: 410 [M-H]; C24H29NO5 requires 411; 'H NMR
(500 MHz, DMSO-ds) 5(ppm): 12.92-12.23 (br. s, 1H); 7.48-7.40 (m, 4H); 7.40-7.33
(m, 2H); 7.31 (t, 1H); 6.92 (t, 2H); 5.08 and 5.06 (s,s, 2H); 4.85 and 4.76 (d.d, 1H);
2.48-2.34 (m,1H); 2.19-2.05 (m, 1H); 1.81-1.72 (m, 1H); 1.64-1.57 (m, 1H); 1.46 and
1.43 (s,s, 3H); 1.32 and 1.03 (s,s, 9H).

Description 9: 1,1-Dimethylethyl (2S ,5R)-2-(aminocarbonyl)-2-methyl-5-{4-
[(phenylmethyoxylphenyl}-1-pyrrolidinecarboxylate (D9)

< NH,
N
0 A, ©

7




cyanobenzene; Rt (HPLC): 5.50m n; Rf

(cycl ohexane: ethyl acetate = 7:3): 0.07; Ms: (ES/+)
Woe®7/04280 [ M-Na+] ; C25H29N3O4 requires 435. PCT/EP2006/009732

Description 13: 1.1-D nethyl et hyl

(2S, 5ff)-2-(am nocarbonvn-5-(4-r(2-

cvanophenvDoxyl phenyl ) - 2- nrih hyl -

- pyrrol i di necar boxyl at e EDl 3) A sol ution of
A1 1- Qgtpﬁgnhw epﬁy| (5R)-1-{[(1,1-dimethylethyl)oxy]carbonyl}-2-methyl-5-{4-

pﬁ%ﬁﬁlﬁfeﬁﬁfn)gxi]&%r{}g&aﬁrgw IDs, %7éﬁwg,hz g4 m%gh 8fhspglethyl amine

rrol i di necar boxyl a

(OGS GO Be| TG (M 2 53rreol] %@m o ——
2
1PRIrPETOUTERPEARE HUBRTG. o 2D IRI0] el tea A shpskBwas
S copfinuad ahdo@m higmpatatirat evereight. aldee thixturet wes rdoptedr to, 04@ cand

sl SR NGHIOVERUNTEIES Bl VA€ AELS VB B

ety eeetatel andwagheditiiree dimep withriearenld gring Mneamgariic layer was dried

e e e N R

siliRh gel yusingh eyciotexandand iyl tcetate 17:8) to @ffadd theMBle compound

+ Zg: ' 4
10 (ségﬁé ég R Wdﬁ%?@ﬂ [&/Ingt-;g i\'ﬁ%lzgé%gh\}é{rﬁ@ 2J4H30N204
reque‘s)415)- Bx(@yQQIZGmye eyl ahahﬁdl—ﬁat)bﬁml ate (D14) The
title conpound was prepared using a simlar procedure

as set out earlier in Description 1 starting from
corrmerm aIIy avai | abl e et hyI 5- oxo- Dprol | nate (1249,
65 ¢ l p h 5 b u

' o Thh 225 (G, 2H) 5. 56-.69 (m
'DP "°6g 10, 56.2.38 (m 1H): 2.00-2. 08
(m 1H), 1. 50 (s, 9H); 1 31 (t, 3H). Description 15:

L Neii et hyl et hyl ) oxylcar bonyl } ani no) - 5- ox
| met hyl ) oxyl phenyl ) pent anoate (D1 5) The
title c gnd was prepared (2.99, 16% using a
simlar Jprocedure as set out earlier in Description 2
startiﬁderon11-(1,1-dinethylethyl) 2- et hyl
15 (2f?)-5-0x0-1,2- pyrrolidinedicarboxylate (D14, 10.5g
40. 8ol ) and 4-i odophenyl phenyl net hyl et her
To a solution of 1,1-dimethylethyl (2S,5R)-2-(aminocarbonyl)-2-methyl-5-{4-

[(phenylmethyl)oxy] phenyl}-1-pyrrolidinecarboxylate (D9, 850mg, 2.07mmol) in
methanol (10ml) was added Pd/C 10%wt (85mg, 10 wt%) and the mixture was stirred
under hydrogen (1 atmosphere) for 5 hours. The catalyst was filtered off and the

20 solvent removed under reduced pressure to give the titte compound as a white solid
(D10, 623 mg, 94%); R (HPLC): 4.00min; 'H NMR (500 MHz, DMSO-ds) & (ppm):
9.16 (s, 1H), 7.28 - 7.42 (m, 1H), 7.16 - 7.26 (m, 2H), 7.02 - 7.14 (m, 1H), 6.59 -6.68
(m, 2H), 4.56 - 4.85 (m, 1H), 2.07 - 2.41 (m, 2H), 1.52 - 1.77 (m, 2H), 1.51 (s, 3H),
1.31 and 1.05 (s,s, 9 H).

25
Description 11: 1,1-Dimethylethyl (2S,5R)-2-(aminocarbonyl)-5-(4-{[(2-
fluorophenyl)methylloxy}phenyi)-2-methyl-1-pyrrolidinecarboxylate (D11):




(13.34g, 43mmol); R (HPLC): 6.37mn; Ms: (ES/+) 464
mz: [MNa+] ; C25H31NGC6 requires 441; 1H NWVR (400
wWORR7/0CR@ 3) d (ppm: 7.92 (d, 2H); 7.29-7.45 Po1/EB1)6/009732
6.99 (d, 2H); 5.18 (bs, 1H); 5.12 (s, 2H); 4.29-4.4
(bm1H); 4.20 (g, 2H); 294316(m 2H); 2.22-2.33
(m 1H); 2.00-2.15 (m 1H):881.39 (s, 9H); 1.28 (t,
3H) Description 16: Ethyl
f | ) oxylphenyl) - 3. 4-di hydr o- 2H py
16) The title conpound was
H | ar procedure as set out earlier

(2R -2-({[ (1, 2k di met hyl et hyl ) oxy] car bonyl } am no) - 5-
0xo0- 5-{4-[ (phehyl net hyl ) oxy] phenyl} pentanoate (D15,
2.99, 6.57mml). The crude naterial may be used
unpurified in the next step; R (HPLC): 3.80nm n; M5

Tq gspldfion 24 1rit-gimefhylathyl (2838H2  amBocarhanyles- (4hgdroxyphenyl)-2-

m%@@f E%ﬂﬂ[ﬁﬁéﬁmoalggl(ﬁ1?)%o)?n? he r?Gmmc& and Pot |um(c5ibﬂnate
(194regt 1. émenatjomaceteditie 4 mt) eyesr attied 11(br@ngnemﬁr}é2€fmerouemnene

5 (S aD?-\ e ﬁ"LHag ﬁ?ﬁ#l”%hﬁ{gg&@gﬁoeﬂw‘éﬁ% ¢ WES stk B0 'n'tg‘fagﬁi fdom

SCri |on rude ma er|
temee[atunrpt Afier 1b8; reRctionHPACSinisHed) 3asi showdSby TES/ €)hyhaeetate and

B3yl SRS e U M

evgﬁor%aﬁfd) ,ThéécZ(Bde( mateid) \évad.pm{ifie(d:ids{? cﬁrld)rnaédgrmlhy(mfdsili?d-@elzusing

o¥fighsine 7 < Ro%ipe i3 6 75813 o ey S oqup Bori 72685
10 (Hm_cgai ﬁelsm ﬁ’t,i’(‘;cyc)lolﬂexﬁhétyth}y! 268Re-5-1(%: 0.51; 'H NMR (300 MHz,
DSBLEIERTEN HEHTAS Bodph AU T3 (B 2N E 28 1R ol 702
(n*;v?agg? ggftrwg(g( 21:1)85@1 (97%4) msltmgs#a(nwmﬁ})ln aa;&rfec(@dtm-g 1.78-
1. 8L 65 B 100 TBR T HE WA Rosbh ohen L38 s Mkt e (D17,

1. 5g, 4 61 mmol); R (HPLO): 6.79nmin; M5 (ES/+) mlz:
X .CZE?I—1|31N05 |r|et l.il res

15
cyanophenyl)methylloxy}phenyl)-2-methyl-1 -pvrrolldlnecarboxvlate  (D12)

N
I .
<~ NH
éﬂ O/O/QT)
ﬁf °

The title compound was prepared using a similar procedure as set out earlier in

20 Description 11 replacing 1-(bromomethyl)-2-fluorobenzene with 1-(bromomethyl)-2-
cyanobenzene; R; (HPLC): 5.50min; R; (cyclohexane:ethyl acetate = 7:3): 0.07; MS:
(ES/+) m/z: 458 [M+Na*]; C25H29N304 requires 435.

Description 13: 1,1-Dimethylethyl (2S 5R)-2-(aminocarbonyl)-5-{4-[(2-
25 cyanophenylloxy]lphenyl}-2-methyl-1-pyrrolidinecarboxylate (D13)
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7.42-7.47 (m 2H); 7.36-7.42 (m 2H); 7.30-7.36 (m
1H); 6.95 (d, 2H); 5.06,5.08 (s,s, 2H);
We2000042%0, 4. 91-5.00 (mm 1H); 4.34,4.71 (t, tpdrEP2006/009732
4.21-4.31 (m 2H); 2.14-2.36 (m 2H); 1.87-2.13 (m
2H); 1.17, 1.43 (s.s, 9H); 1.30-1.39 (m 3H).
Descrlpt|on 19: 1-(1 .1- D|rﬁ§(hyl et hyl) 2-ethyl
(2ff.5S)-2-net hyl - 5- (4-
Ft phess/! et h oxyg‘p‘henyl }-1, 2-pyrrolidinedi car boxyl at
D19 ' cotpound was prepared (375nmg, 43%
I Ng mol_g\r procedure as set out earlier in
Descri ption ing 1-(1, 1-di net hyl et hyl) 2-ethyl
(2f?,59) - 5-{4-i(phenyl met hyl ) oxy] phenyl } -1
, 2-pyrrolidinedi carboxyl ate (D18, 850ng, 2mmol); Rt
(HPLO): 6.99min; MS: (ES/+) mz: 462 [ MtNa+] ;

A %oi@‘gw%m? «;k%%éﬁii@gﬁgmsl ft"?)ﬁ?m({aramsgaréow %Jé‘l*hygroxy,phynyl) 2-
méthﬁlof Eyrﬂcﬂldﬁw@barﬁb%ylaté é@% ‘BO%% ()WB?%'FBOI) §-ﬂ§§ro%e§20mtnle 45mg

0. é]_/bmmql gagb Po@gsuym cqglpgnagq 3;917191 0 O(Twpol}ﬁn DMF_|)(2ml was heated

unlalepﬁnclovlﬁ/e(ﬂbdlgi'an 137 36MinPtbi 128°E Qvater and ethyl acetate were added
- Di met hyl et hyl ) oxylcar bonyl >-2- et hyl - 5-

to &he m’ﬁﬁf@nﬁﬂﬁé@mmmﬂ layRsvas- wages) Witk ice motd wates i[nq s@ution

w@@féﬁﬂN%ﬁrSnﬁ’dir%p()?é?@dTg’Th§7%udé5'nﬁ‘éleﬁaISW§‘sl Plrified by

procedure as set out earlier in Description usi ng

Chlomqtogrfpay RBsHiga gehysing oydehexang Qethysg;eiae rﬁét3H9I6-‘B t@ #fford
thé (l@é‘@&ﬁbé‘[ﬂﬂ%%@)‘ﬁ H-tl‘lﬁl[’(ff J: 5; 411m|n Rf %lclohexane eth%ﬁate = 1:1):

rrol i di nedi car box

0.3 i ESts) s 444 wsNa(]é@Mb*z 304 BRAITOMARE |
C24H29NOB requi res 4 11; 1H- NVR (300 VHz, DI\/SO de)

Dd(pprr) 7. 28

p44) d. 1H) 2. 38- 2. 49 (m 1H) 2 07 2. 21 (m 1H) 1.73-
33 (m 1H); 1.60-1 .73 (m 1H); 1.45,1.48 (s,s, 3H);
1.05,1 .34 (s,s, 9H). Description 21:

i hyl et hyl

am nocar bonyl ) - 2- et hyl - 5-{ 4-

eny nmet hvDoxyl phenyl M - pyrrol i di necar boxyl ate (D21

bi tl e compound was prepared (220ng, 73% using a

/si\rri | ar procedure as set out

=

The title compound was prepared using a similar procedure as set out earlier in
Description 1 starting from commercially available ethyl 5-oxo-D-prolinate (12g,
75.6mmol); R; (HPLC) 3.94min; '"H NMR (400 MHz, CDCl;) & (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 15: Ethyl (2R)-2-({[(1,1-dimethylethyl)oxylcarbonyl}amino)-5-o0x0-5-{4-
[(phenylmethyl)oxy]phenvl}pentanoate (D15)




earlier in Description 9 using

(59)-1-{[ (1, 1-di net hyl et hyl ) oxy] car bonyl } - 2- et hyl - 5- {
wdad20070g2emy | net hyl ) oxy] phenyl } - D- prol i ne (D20, PGDEPIYN6/009732

0.73mmol); R (HPLC):5.83 mn; Ms: (ES/+) 433 ml z:

[ MENa+] ; C24H30N2O4 requires 410; R

(cycl ohexane: et hyl acetate @7, 3): 0.23. Description

22: 1, 1-Di net hyl et hyl
- 20(am nocar bonyl ) - 5- (4- hvdr oxyphenyl ) - 2-
pyrrolidinecarboxylate (D22) The title
rrpound pr epar ed (140ng, 90% using a simlar
edure as).s, ©O-edt earlier in Description 10 using

- di net hN et (2R, 5S) - 2- (am nocar bonyl ) - 2- et hyl -

5-{4- [ ( pheryl m§¥hy|)oxy]
phenyl } - L yPr ol i di necar boxyl ate (D21, 200ny,
0. 49nmo R, (HPLC): 3.98min; Ms: (ES/+) mz: 343
[ MNa+] | CL7HRANRO4 requires 320; 1H NMR (500 MHz,

TR @p%@%s greé‘?re(ygéaé %) Ijﬁi%g 3 si .ﬁ;,&@%}; @S st out

e%lJeTJJn(laescilptﬂ)n 24staBing f#or851-(1-dimdthyletByl) 2-eth@. @R){5Rpx021,2-

ool 1,18 0 3o Sy e e

5 (1(32R954§)mm0();alm' (HRLD) DB.BTINN; BAS:AESIH) 264 m/z: [M+Na']; C25H31NO6

BT AP RIS M GRS L bl A 2 '-% 245 lgb 5+

6.99)d, Lb.ilil)n@ 13 lsmuli)’j‘fs 14 &CQﬂll)”zﬁ‘zél& 4S&Jm ‘PH <1 &H)i £94-3.16
Descri pti on startin rom y
(PR R 22304 ﬁaaaa%aﬁﬁxmmm 39 s, G0 .28 ( 3H).
hydr oxyphenyl )-2-nethyl - 1-pyrrol i di necarboxyl ate (D22,
55 17 mol)) and 2- fl uorobenzyl bromde; R
10 Desqppu;}n 1& Bt @R)-H54-[(phepumetighio xjﬂmenmﬁMag'pydroQH-gyrrole-Z
C é: requires 428. Descri ption 24:

t hyl et hyl) 2-net hyl
(2R5f ?)-2-(cvanonet hyl ) - 5- (4-
r (phenyl et hyI )[0X I pt@nyl )-1
<P S T/\Lat e (D24)The title conpound
@ 4 % wusing a simlar procedure t
set out earller in Description 7 using crude 1-(1
1-dimet hyl ethyl) 2-nethyl (2S,5f?)-5-{4-
Tf[e( B sompeunt, Was 3repATed Wsing1a Zimiar rrspeasiurie @p &gt 19uk gREier in

D&scripfon 8- Aattiflg fronBahIIMRIR)-2(1 , 1-dimethylethyl)oxy]carbonyl}amino)-5-

15  oxo-5-{4-[(phenylmethyl)oxy] phenyl} pentanoate (D15, 2.9g, 6.57mmol). The crude
material may be used unpurified in the next step; R, (HPLC): 3.80min; MS: (ES/+)
324 m/z: [MH"]; C20H21NO3 requires 323.

Description 17: Ethyl (5S)-5-{4-[(phenylmethyl}oxy]lphenyl}-D-prolinate (D17)

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

procedure as set out earlier in Description 4 using the crude material obtained from
Description 16; R; (HPLC): 4.03min; MS: (ES/+) m/z: 326 [MH']; C20H23NO3
requires 325; '"H NMR (500 MHz, CDCl;) 8(ppm): 7.30 - 7.47 (m, 7H), 6.96 (d, 2H),



brompacetonitrile (3.3 m, 47.38 mmol in 40mM THF); R
(HPLC): 6.4 mn; Rf (cycl ohexane:ethyl acetate = 7:3):
w@200004208 (ES/+) mlz: 473 [MtNa +] ; C26H30N2EBI/EP2006/009732
requires 450; 1H NVR (500 MHz, DMSCQd 6) d(ppn):
7.46-7.24 (m 7H); 6.94 (d,_2H); 5.1 1 (S, 2H);
4.94-4.78 (m 1H); 3.78 (s,’BH); 3.33 (d, 1H); 3.22
d, 1H); 2.66-2.52 ( 1H); 2.42-2.29 (m 1H);
5-§6 @-252),16-2@#9, 3, 415 o, 'i'h),ﬁzgq (d, 1H): 5.1.73@% g7, () 2.07 -
2.%7 (MHH), Nekr -befenpenH)heaafosmy.i ¢ protons and the
nmet hyl ‘esther coul d be observed. Description 25:
1.1-Di et hyl et hyl (2R 5f ?) - 2- (4- hvdr oxyphenyl) - 6- oxo- 1
DestripfirAzaspitgof 4. 41nAnARGndinAShPPXY! alLe(R25) TeRS5s)5.(4.

solution of 1I-(1 ,I-dimethyletnyl) Z-netnyl
wimeth s Hpyralidinedicarboxylate (D18

, 2- pyrrol e nedi chr bexyyate (D24, 2.7g, 5.99mml): in

TeRpakol 1) Nasadded Raney Nickel (slurry in
er)oan he ;ixt@re was stirred under a hydrogen
atnosphere (7 @t nBspheres) for 14 hours. The catal yst
was filtered , the solvent renoved under reduced
pressure, and the solid residue was treated with
tol uene (3x20m ) and dried under vacuum The dry white
solj d obtai ned was refl d | thanol .(40m ) for
TR e B e PPe ) AR SalRRg Rl Pk iasaset ou
eanis in esudtionndl esing e €5IS)P5-646 K phiehyinsthyl joxy)phersie}-D-prolinate

o2 56 aRBrestEs RoePLERErarir” Ml STs) 5621 Ofte, gvenar)
10  CZHHIANDS heyuired 485 CHTRMR Q4G MMZMODCE,) Spprf): (7.47-7.832qm, 2H);

68% . Rt &SPL%: 3.91 mn, Rf _
74217 &R\ (B St halré- A 2| 7-30-6.36)(m. dHX B.9545 2[1:5.06,5.08 (s.s,
; 5 . : )

2T, Za0R2 A LS T gﬁb‘é%% %ﬁé@%?‘%ggﬁ%‘-ﬂ%_ 31423
(my 2H)V§#-2743%@, dHY 1717%6 435,55 9H) 1)30-739§n(¥d). 2H); 6. 66
(dd, 2H); 4.81-4.70 (m 1H); 3.29-3.20 (m 1H);
3.19-3.09 (m 1H); 2.47-2.20 (m 2H); 2.08-1.85 (m

15 Dé_@dg’ igln's’84;1’9119;;1§(r1nl1-I%ilr_nbe’thyllétlg\%)- ! 'g-%th(v'lm 1('%,531)'-2?&?%@%%5-{4-

[(phenyimethyl)oxy]phenyl}-1,2-pyrrolidinedicarboxylate (D19)

The title compound was prepared (375mg, 43%) using a similar procedure as set out
earlier in Description 7 wusing 1-(1,1-dimethylethyl) 2-ethyl (2R,5S)-5-{4-

20  [(phenylmethyl)oxy]phenyl}-1,2-pyrrolidinedicarboxylate (D18, 850mg, 2mmol); R
(HPLC): 6.99min; MS: (ES/+) m/z: 462 [M+Na’]; C26H33NO5 requires 439; 'H-NMR
(300 MHz, CDCl3) 8(ppm): 7.28-7.52 (br.m., 7H); 6.89-6.97 (br.m., 2H); 4.80-5.10 (m,
3H); 4.18-4.38 (m, 2H); 2.38-2.52 (br.m., 1H); 2.25-2.37 (br.m., 1H); 1.76-1.90 (br.m.,
2H); 1.54-1.63 (m, 3H); 1.31-1.47 (br.m., 9H); 1.09-1.16 (m, 3H).

25
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Description 26: 1.1-D nethyl ethyl
(2f?.5R)-2-(4-(r(2-fluorophenyl) net hyl | oxy) phenyl) -
WO 2@QX@i2249 7- di azaspi ror. 4. 41 nonane-1 - car boxyl BEEEP2006/009732
(D26) Met hod a): The title conmpound was prepared using
a simlar procedure as set out earlier in Description
11 starting from 1, 1-di net KAA et hyl
D(2R 5f 7) 2-(4- hydrox hen%/l) 6- 0X0-

T [5 . JI bromide (0.5 m, 3.83
mmol ), . (cycl ohexane: et hyl

acetate = 3:7): 0 (ES/ +) mz: 463 [ MtNa+]

C25H2OF e 40; 1H NMR (400 MHz, CDCI3)
n)'o (d, Hﬁ 7.56-7.49 (m 1H): 7.35-7.28 (m
7. 20- .1%(1% TH); 7.12-7.05 (m 1H): 7.00-6. 94

(dd, 2H); 5.64 and 5.61 (s,s, 1H); 5.14 and 5.12 (s,s,

2H); 5.08 an ~88 (d, d, 1H); 3.58-3.40 (m 1H);

3.38-3.24 (m 1H); 2.82-2.56 (m 1H); 2.43-2.21 (m

2H): 2.15-2.00 (m 1H); 1.95-1 .75 (m 2H), 1.45 and
THE. titlé doBbeun® Was plmiai‘ﬂwl(ab))mgTa?%) asihg histmila®brocedure as set out

e vist l'“é‘?egléém [*%'Y bt l/fb T "g%ihx{l?twt 2-ethyl (2R,58)-2-methyl-5-{4-

[(dhengimestysoxy]dmaztyhyil, 2-oyydlidmedichibokylate (D19, 370mg, 0.84mmol); R,

(HEEE SR M B B Yo BN TocaRond redhises 71 v

(30@MHzt DIWSCD-UE)FH @prﬁplmtqua s/veme) a@eemg {hﬁ em bagleesy @, 2H);
respect

5 Q88 00db & 2Lkl By Sflof t: ot 28 derth: @O#mt@s 1Hypb73-
18@%1%1@0&%@%@ £a51e18 (QWBHY; 9. GBHBL Y., 9H).
t enper at ur e, tered and the resulting solution was
heated to reflux overnight. Then the m xture was
cool ed down and filtered. NHACI saturated sol ution
Désedigitn ) &S aflglggmandiehH exaper-2dfinbBarasioz-mBy/I-5-{4-
aqueous phase vvas extract ed wih Et OAC (2 x 500 ni)
RIeH I P . ud. NGNS t. L) dpor at ed to
dryness and th rude mat eri al was purified by
v lone]

chromat o 0 (IN*'ba gel pad
AT R
e

The title compound was prepared (220mg, 73%) using a similar procedure as set out

o)

earlier in Description 9 using (58)-1-{[(1,1-dimethylethyl)oxy]carbonyl}-2-methyi-5-{4-
[(phenylmethyl)oxy]phenyl}-D-proline (D20, 300mg, 0.73mmol); R (HPLC):5.83 min;
MS: (ES/+) 433 m/z: [M+Na']; C24H30N204 requires 410; R; (cyclohexane:ethyl
acetate =7:3): 0.23.

Description 22: 1,1-Dimethylethyl (2S,5R)-2-(aminocarbonyl)-5-(4-hydroxyphenyl)-2-
methyl-1-pyrrolidinecarboxylate (D22)




usi ng cycl ohexane and ethyl acetate (1:1 , 4:6, 3:7)
affording the title conpound (22.1g) as a white solid.

WA RbORWR2¢0100 MHz, CHCl 3-d) d(ppm: 7.61 (m 2 POT/ERF2088009732
(m 1 H, 7231 (m 1 H, 7.16 (m 1 H, 7.09 (m 1 H),

6.97 (m 2 H, 558 (s, 1 , 5.14 (m 2 H), 5.04-4.86
(m 1 H), 3.58 - 3.42 (m 1), 3.32 (m 1 H),
2.80-2.58 (m 1 H, 2.32 (m 2 H, 2.07 (m 1 H),
1.93-1 . ( nag H. 1.45 (s, 3H), 1.17 (s

6 ¢ g 27: 1. 1-Di net hyl et hyl

HO ?)-3- (4o(r (2-cvanophenyl ) nmet hvnoxy) phenyl ) -

6- OXO- 1 g°/=di azaspi r of 4. 4l nonane-1 -carboxylate (D27 )

The tit/I{{conpound (102 ng, 90% was prepared using a

sim |l af Iprocedure as set out earlier in Description 11

starting from1, 1-di net hyl ethyl (2R 5R)-2-{4-

hydr oxyphenyl ) - 6- oxo- 1, 7- di azaspi r o[ 4. 4] nonane- 1- car bo
Theytitigtcempopad was prepares] (140mend0%,) esing a-siryikanphxedyre as set out
Pl T] SfeiboTo uing (X RmeycTHAR 5P JRcarbhay 2-methy
St [xphenyimethgbiRy]-+Hpheny B emprold @ecaraxylate $D24 7200mg, O49mmol)'

t o
5 Rtl?ﬁgﬁg P.i@cgﬂnp 4%3( %E%(-/l- rr]ﬁgghéééhﬂy +OWXJy1, G17H2AN204 requires 320; TH
NMRKS@D RikzS PMST-d.)4 ppamadn s (s, 4481 DA8 Y I7ad26(n{, 328), 7.16 - 7.26 (m,

- Di hyl e I
2 bt Gy T3 YT P & 5anB A a2 B PG 5I(N. 61,301 - 241 (m, 2
H)dit 32a3pi7 @, 2 ¥, naganes7lng  Bpvl7atess (R R8Ny, 66%)
was synthesized using a simlar pr ocedure as set out
ear | l er in gescrl pté on 13 using 1- di met hyl et hy
Dessdp @5\\ |methvlethvl (2R 5S)-2- (ammocarbonyl) 5-(4-{[(2-

10 fludr Ayibhe -9 ﬁbmyéclarb%x It 23§-pyrro
[ |necar oxy ate

ny,
2-fl uoro- benzonitrile R(HPLC) 534mn I\/IS: (ES/ +)

sz 456 QRASH27N3O4 requires 433.
D| f‘ret hyl et hyl
5 0 4‘ fr/cg f uor ophenyl ) net hyl | oxy} phenyl) -

thyI 6- o% Q7-di azaspirof 4. 41nonane- 1
{1

- car boxyl ate 29) To a solution of 1,1-dinethylethyl
(2R 5R) - 2- (4- 2-f 1 uor ophenyl ) net hyI ] oxy} phenyl ) -

The title compound was prepared (80 mg) using a similar procedure as set out earlier
in Description 11 starting from 1,1-dimethylethyl (2S,5R)-2-(aminocarbonyi)-5-(4-
hydroxyphenyl)-2-methyl-1-pyrrolidinecarboxylate (D22, 55 mg, 0.17 mmol)) and 2-

15 fluorobenzyl bromide; R, (HPLC): 5.87min; MS: (ES/+) 451 m/z: [M+Na'];
C24H29FN204 requires 428.

Description  24: 1-(1,1-Dimethylethyl) 2-methyl (2R,5R)-2-(cyanomethyl)-5-{4-
[(phenylmethyoxylphenyi}-1,2-pyrrolidinedicarboxylate (D24)

—=N

MO\Me
N
O/\O /g o

/T\O
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6- OXO- 1, 7-di azaspi ro[ 4. 4] nonane- 1- car boxyl ate (D26)

(70mg, 0.159 mmol) in dry DMV ( 1 m) at 00C was added
w7002 di spersion in mneral oil (10nmy, 0.PGBEP2006/009732

mol ); after 15 mnutes of stirring at room

tenperature, iodonethane (30m, 0.477 mmol) was added

and the resulting nixture wés stirred at room

tenperature for 2.5 hours. The mixture was cooled to

earoPauadaray areppiedaRd 163, A% Jadsingm e siniay nipgedues bas set

o @dadr i b@s&f & '7%§|r@’€rﬁd¥‘@5(1v’@§|ﬁ1% mtﬁ;(} 3 %t@@ éﬁs 8R)-5-(4-

brine A drii ed over eva
[(pmey'meimaondmf@ﬂy i1, %rmérrqi'grrieﬂqce@owat@r{%nat%g; dp¥ymoml) and
brémbaé‘aorg@.ie teétangn CX?thﬁ\ 3 Aomt ﬁ%kgaﬁfgﬁbgg {763) iR R,

ford th oun ite
(cmk)exame eWIFa_O@}ate 5 79 JrD40; MB (RS/¢) mrmaawemam 026H30N205

oS o 6 L i 0B b 2

5.t (spm-l) 479%6.78dm, 2H);, 3.78 (S63H); 493((rn 1H)}IB;227d 38H)7 285-.52 (m,

; =110 D4 ; nAdd, :
1) g2 240k i 2418 vy 1021 g8 Thy o 1387 @ s, v
NQEI))ptv&eEZheaniﬁ\ailnqbrﬁoﬂélarﬁ 2 nfethyl esth2Houl@ b® obserded. 92
(s, s, 3H; 2.67-2.56 and 2.53-2.42 (m m 1H);
2.40-2.22 (m 2H); 2.08-1.79 (m 2H); 1.77-1.68 (m
Delsdiiptich. 40 28nd 1., 1-BiisthylsthyOH) (2REKGLHPhyvx@AfHenyl)-6-ox0-1.7-
dil'a (4, Bron Q. nyl.) ox tle ) yl )-2-fl uorobenzene
I UlJ:I y'l)rret hyl et her (D30)
4- Br onop 0l—~1200Qg) was di ssol ved in acetone
Q (88 (1362g) was first added and then
D (125Qg). The m xture was refl uxed for
H@bov ,ékk THe reaction nmixture was then cool ed at
25C, fifer®d and washed with MIBE (2500m.). The
or gani | ution was concentrated to 25000, 10000
of MIBE 'were added and then it was washed with NaOH 1M
(ssoom_) with brine (3125nL) and concentrated to

TATY "ESiGtion T 4§73 AMnbtrREAIERBIF RS HY- UG MonERy1)-5-(4-

[(phenylmethyl)oxy]phenyl}-1,2-pyrro||dlnedlcarboxy|ate (D24, 2.7g, 5.99mmol): in

methanol (50ml) was added Raney Nickel (slurry in water) and the mixture was
stirred under a hydrogen atmosphere (7 atmospheres) for 14 hours. The catalyst was
filtered off, the solvent removed under reduced pressure, and the solid residue was
treated with toluene (3x20ml) and dried under vacuum. The dry white solid obtained
was refluxed in methanol (40mi) for five hours until cyclization was complete. The
solvent was removed under reduced pressure and the crude material purified by
chromatography on silica gel using dichloromethane / methanol (95:5 to 90:10) to
afford the title compound as a white solid (1.35g, 68%); R, (HPLC): 3.91min; R;
(dichloromethane:methanol = 9:1): 0.41; MS: (ES/+) m/z: 665 [2M+Na'], 355
[M+Na']; C18H24N204 requires 332; 'H NMR (400 MHz, DMSO-d6) &(ppm): 9.11
(s, 1H); 7.76 and 7.66 (s, s, 1H); 7.43 (dd, 2H); 6.66 (dd, 2H); 4.81-4.70 (m, 1H);
3.29-3.20 (m, 1H); 3.19-3.09 (m, 1H); 2.47-2.20 (m, 2H); 2.08-1.85 (m, 2H); 1.84-
1.74 (m, 1H); 1.68-1.52 (m, 1H); 1.33 and 1.08 (s, s, 9H).

Description 26: 1,1-Dimethylethyl (2R,5R)-2-(4-{[(2-fluorophenyl)methylloxyiphenyl)-
6-0xo-1,7-diazaspiro[4.4lnonane-1-carboxylate (D26)
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removed under reduced pressure to afford the title
conpound (1784g). 1H NWR (400 MHz, DMSO Cy6) d(ppnm:

wq2@4/0§02d0 1H); 7.46 (d, 2H); 7.42 (m 1H); 7.PG(/EP2006/009732

2H); 7.01 (d, 2H); 5.13 (s, 2H). Description 3 1:
Met hyl (2S)-2-(fr

. 1- di et hyl et hyl ) oxyl car bor ) ami no) - 5- (4- (r ( 2-
f1 uor ophenyl ) met hvHoxy) phenyl ) - 5- oxopent anoat e (D31 )
g s¥Smension of My (12Qg) in dry THF

800ql) gernN2Yat room tenperature, was added |2

40P B Nlﬂe was heated to an internal

tenper at ure 32C. A solution of

1-{[(4-bro enyl)oxy]nethyl} 2-fl uorobenzene 4-

br omophenyl (2-fl uorophenyl)nethyl ether (D30, 9249)
Method B (2000nL) was added as accordi ng to the

follow ng procedure: a first bhat. the so
oot oERe S Brcracsl whladia SRVRT pfocei 7oiset obl earter in
De(seﬂﬂﬁﬁhnt) S&Mnglddmd Gt-dipvétisygeth Al (26, SRPB(@hyiirOiyphbm/I) 6-oxo-

b R el e e SR M oo 750 o) o 2
flub&j’nipatyﬂbttrrﬁlde&o Sahipgsarmradl), IR (HPLE): & m.hyﬂzfe(bwcbﬂexane ethyl

acBiatRos D O FREME 65 e B Rly” (RS agiNg o Yagtins a40:
N@Eggwwwmm%@drﬁi rzgﬂ @r Qm qu& 749f(61]§>aH6}d7 @?7@@%9 1H);

72057 iRty WD g3 B0 H: (5.9 et 3H): 5.64 6nd 561 (5., 1H);
5.142aRY 5112 (sd, Qﬁﬁ“ 5@8 téﬂzml & ej 9 Q\M%y3 5@-@%0% nﬂ-ﬂ' 5138%.24 (m,

t he |nternal ture di'ti on was
1*90%?&%@ n“'@hz é@ra 220(m RH),TZhb’S ?@Qdm 6H) vla%‘i §7pmedH), 1.45
arldof. 1[5, @fgi¢y the addition of the organomagnesi um

sol ution was conpleted. |IPA (400m.) was added dropw se
to the solution, and the tenperature was nai ntai ned
M‘?ﬁé g)TL%C Then a sol ution of NHACI sat/NaCl sat=2/1
0OML) was added nmintaining the tenperature at
-45C. Water (800nL) was added to di ssol ve the yell ow

CroBArE oF (TRt RANEE 23000, QR MRS chBRtREnt) glu-e
fluospdeny!)metbgioxnipheayidba- pe{rrdlldlm@@omwlaém (MB8& 51.3g) in MeOH
(~%%[?BVSQ aHHQ& to@z%i%@d(ﬁr(ﬁ@ﬁufc?tﬁeore'é@lm?a %urple solution were

added three batches of NaBH, (8.29g, 8.29g and 4.145g respectively; exothermic

addition) portionwise every 30 minutes. The reaction mixture was cooled down to
ambient temperature, filtered and the resulting solution was heated to reflux
overnight. Then the mixture was cooled down and filtered. NH,CI saturated solution
(513mL) was added and MeOH evaporated in vacuo. The aqueous phase was
extracted with EtOAc (2 x 500 mL) and the combined organic phase was evaporated
to dryness and the crude material was purified by chromatography on silica gel pad
using cyclohexane and ethyl acetate (1:1, 4.6, 3:7) affording the title compound
(22.1g) as a white solid.

1H NMR (400 MHz, CHCI;-d) 8(ppm): 7.61 (m, 2 H), 7.53 (m, 1 H), 7.31 (m, 1 H),
7.16 (m, 1 H), 7.09 (m, 1 H), 6.97 (m, 2 H), 5.58 (s, 1 H), 5.14 (m, 2 H), 5.04-4.86 (m,
1 H), 3.58 - 3.42 (m, 1 H), 3.32 (m, 1 H), 2.80-2.58 (m, 1 H), 2.32 (m, 2 H), 2.07 (m,
1 H), 1.93-1.78 (m, 2 H), 1.45 (s, 3H), 1.17 (s, 6H).
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water. The residue was partially dissolved in Et OAc
(~400nmL) leading to a crop that was isol ated by

wo pdovrna2son (273g). The liquors were concent r aPE€EPI®06/009732
dryness; EtOAc (-200nL) and’cycl ohexane (-400m) were
added | eading to a suspension that was filtered giving
a second crop (66g). 1H NVR§ 600 MHz, DNVBO Cf 6)

td, 1H);
R

Y . . y
(25) - 5- (4-(r(2-fluorophenyl) met hvnoxy>phenvn- 3. 4- di hvd
ro- 2- o boxyl ate (D32 To a sol ution of

{ T
di ffe /Iiwcg YOxy] car bonyl } ami no) - 5- (4-{[ ( 2-
fluor ophen;ﬂrggv‘hyl ] oxy} phenyl ) - 5- oxopent anoat e (D31 ,
339g) in dry (3390n.), at 00C, was added
trifluoroacetic acid (TFA) (6401) dropw se. The

m xture was allowed to warmto roomtenperature and

They fitler eampasind21P3 M A0TenvasaprgPasesedsingTF Ainiar ereeadiecds set
NdgfielV idmeq1 e n r K 10k r (4.
o e SR 11 S e et RIS RS 2

overni ght u

hydexypienyifeoxd- 1.7 dizzgrpieihdinpaane hcarbexyates (25 &f oig, 0.252

8 : .
i B SAARDel) o ORI ?-)S#é.ﬁ"g?m“@h%? 53 R
(cygighexpne:ethyzgcetate =74()): 09D72MIS( (FS/tHNfz: 37¢ iM¢Na'] 3FREH29N304
regui%%zﬁm 2H; 2.60 (m 1H); 2.34 (m 1H). Description
3. Methyl (5R)-5-(4-{r(2-fluorophenyl)nethv

poxy) phenyl)-L-prolinate (D33) Mt hyl

(2S)-5-(4-{[(2-fluorophenyl ) net hyl ] oxy} phenyl ) -3, 4-di h
DYLFiRticH 2BY M RbRadinyIERLIP XY 5R]-8-(4 13y a ePP)dxd10hBnyi}-6-oxo-
TNree patches. Tne T11rst patch ol mnetnyl
1, (-Afraspifad.¢jnpnane-1-carboxylate (D28)

fl uor ophenyl ) met hyl ] oxy} phenyl ) -3, 4-di hydro-2/-/-pyrro
| e- 2- cqyboxyl ate (D32, 10g) was di ssolved with EtCAc

h opEnati on reactor. Pt/ C Degussa type
g of\Pt on C, noisture content ca. 50%
0. 7¢9 addgd, ©hen the
o 0

1,1-Dimethylethyl (2R,5R)-2-{4-[(2-cyanophenyl)oxy]phenyl}-6-oxo-1,7-
diazaspiro[4.4]nonane-1-carboxylate (D28, 58mg, 66%) was synthesized using a

similar procedure as set out earlier in Description 13 using 1,1-dimethylethyl (2S,5R)-
2-(aminocarbonyl)-5-(4-hydroxyphenyl)-2-methyl-1-pyrrolidinecarboxylate (D25,
66mg, 0.198mmol) and 2-fluoro-benzonitrile; R, (HPLC): 5.34min; MS: (ES/+) m/z:
456 [M+Na']; C25H27N304 requires 433.

Description 29: 1,1-Dimethylethyl (2R,5R)-2-(4-{[(2-flucrophenylimethylloxy}phenyl)-
7-methyl-6-ox0-1,7-diazaspiro[4.4]Jnonane-1-carboxylate (D29)
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reactor was filled with H2, pressurizing to 2atm The
reaction was started by switching the stirrer on, and
WO edoy/042r0 ca. 2hours under stirring. The reactBPCT/HER206/009732
vented, the spent catalyst was filtered off through
Celite, and washed wth EtgAc (2 x 50n). This
solution was treated with 13%W/ w sol ution of Na2CO3
(50mM.). The m xture was stirred for at |east 10

% renoved. The resulting solution was
%5 @ yness (3.32g). The second batch of
net hyl (28) 4-{[ (2-fl uorophenyl ) et hyl ] oxy} phenyl) -
3, 4-di hydre=|2/ -/ -pyrrol e-2-carboxyl ate (D32, 30Qg) was
di ssol ved wth Et QAc(30001L) in a hydrogenation
Tor@aglution ofPt N QiDetyyistyl %@?H%{[qummmémyﬂmymhenyl)-

o-SBLEY MiReSPIE oy P g b 157B8RE 180, W06y, o

DMEtinipat 026 wasaadded NgH $0dwd Idispgraidre irsm|rre|ra4rono(r1 Omn@ 238

g als? el St SeSheriuR pdsFRee (8. 0477

mrﬁell) wae ,added and e cesoiting niikteewag stirréD &ntopm t'émpzerature for 2.5

nopRs G 4 G G B0f el bt ach BT m

wdik BUE €S thaojapitas’s wasveashbe withlideovad btive (32040 ailk diibe over

NGRS e BRI e it maBR) YT P BY afaloféBhy on
snrcasgéﬂ ESIH% cgélbhlé)daﬂés Wathyt acetatet (7 ) eol affordcthg nitdle $ofnbaam as a
he I [

WSS (55 e BB B bhir P Ry HERYPERERIMY 2setalesr 1)

0. %@lrms%t@m mke4 27 qnnhnxybasﬁs(mﬁm 3é@r)esm 'H NMR (400

i ssolved with_ Et OAc_ (360Qm.)
itz ogDGH] PP B8 B<R) J F6- FAO (MRArA (S 2B (B Toff 20713
(il t#ﬁ??‘&%ﬁﬂh) C@97 W/‘QH?% 03nd83 24@'@%) tfh@mahche 88 d,

feactor was fi | ressuri zin

d,rlébcd pars-46aand 8 éﬂ t3e%lz (W @m?"t‘gr?r%ga’tqw%ggg? r$ éIH?’O%G-, grﬁ? and
2 5§f2t42 d(ﬂ{ n?aTH)lzib@izs(rH”ﬂW 2%08L1 19 (18, 2A 4 17ep6t oh, AR 1.40

vent e e spent catalyst was filtered off through
ardel. 16 6, SaQidI) washed with EtOAc (2 x 720n). This

solution was treated with a 15%w w sol uti on of Na2CO3

Description 30: 1-{[(4-Bromophenyl)oxy]lmethyl}-2-fluorobenzene

4-bromophenyl (2-fluorophenyl)methyl ether (D30)

/Q/Br
Lo
F

4-Bromophenol (1200g) was dissolved in acetone (15000mL), K.CO; (1362g) was
first added and then benzylbromide (1250g). The mixture was refluxed for about
2hrs. The reaction mixture was then cooled at 25°C, filtered and washed with MTBE
(2500mL). The organic solution was concentrated to 2500mL, 10000mL of MTBE
were added and then it was washed with NaOH 1M (3500mL), with brine (3125mL)
and concentrated to dryness. THF (6250mL) was added and the solvent was
removed under reduced pressure to afford the title compound (1784g).

'H NMR (400 MHz, DMSO-de) 8(ppm): 7.54 (td, 1H); 7.46 (d, 2H); 7.42 (m, 1H); 7.23
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(1800mL). The m xture was stirred for at |east 10
m nut es, and phases were then allowed to separate The
waoweou4phase was renoved, and then the or ganPCI/ER2086/009732
was washed once with NaCl 20%W w (1800nl). The
resulting solution was concentrated to dryness (141g).
The three conbined resi dued8were purified by flash
chromat o I@ﬂg el uti ng wi th cycl ohexane / et hyl
(madtd 4:0d (gﬁ d34st2)4: 5) to afford the title conpound

(186.4g). 1H NVR (600 Mz, DMBO- Cf6) d(ppm): 7.55 (dt,

1H); 7.41 (m 1H): 7.34 (m 2H): 7.23 (m 2H): 6.97

(m 2H); 2.12 (s, 2H); 4.09 (dd, 1H; 3.83 (dd, 1H);
9 1

uorbglﬁlemmy[_i@ xgbhe @L)fﬁemx_gpbng@ﬂéatéf(DBHS (4-(r(2-
fl uorophenyl ) net hyl | oxy) phenyl ) -1, 2-pyrrolidi nedi carbo
xylat e (D34) Met hyl

(127. 59) J OAc (7501.) was added dropvvi se in about

lhour mai ntablni ng the tenperature at about 00C. Then

the tenperature was increased to 250C and the reaction
Toshi stirre ansp%m@ﬁnfafr Mgh ¢120g) imwwm&mmlc) medercNa@t doom

b T o b A et i S A berre
of NgBEX®. (AOQdLL)tLonA(m’tedb{{s(4fﬂrbmameﬁyﬁoxy]'meth¢} @filuombphm 4-
oS ERUE RS iniediy S AT T CRT oo
as(é’&arﬁr@ to fHd NN’RNI@QQﬂonIJre GDfitsB )batthppfihe shll.'ﬂmn( @®pmL) was

%lga tlicp_ﬂ %eGr{a éoé%qn (é%n%g)wasjﬁfd%d%dw 9% fgteg rr%hd of
thel B ditich the- réaé?u?:n(v?és, mairained. & 3eflux, foB IH).; Afler Bals time, thid)rpaction
N L AR R PR R R )
oxg= 1nzb§iryd>nd(r%&c5|l%)oxﬁa(e4(4wg) in THF (2000mL) was cooled at -60°C. The
oré%uo(éwr gglgé%@ap%ga}%vg ygfrgg?r)sg @js(a%oee 8gscrlbed vs)és ad%ed over
the solution of 1-(1,1-dimethylethyl) 2-methyl (2S)-5-oxo-1,2-pyrrolidinedicarboxylate
slowly, and maintaining the internal temperature below -60°C. The addition was
completed in 3h and 20min. The reaction was stirred for 1h after the addition of the
organomagnesium solution was completed. IPA (400mL) was added dropwise to the
solution, and the temperature was maintained below -45°C. Then a solution of NH,CI
sat/NaCl sat=2/1 (1200mL) was added maintaining the temperature at -45°C. Water
(800mL) was added to dissolve the yellow precipitate. The collected organics were
washed with NaCl aq13% (800mL) and concentrated to dryness. EtOAc (6000mL)
was then added and the solution was evaporated under reduced pressure to remove
water. The residue was partially dissolved in EtOAc (~400mL) leading to a crop that
was isolated by filtration (273g). The liquors were concentrated to dryness; EtOAc
(~200mL) and cyclohexane (~400mL) were added leading to a suspension that was
filtered giving a second crop (66g). 'H NMR (600 MHz, DMSO-ds) 8(ppm): 7.93 (d,
2H); 7.57 (id, 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).
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The previous crude of 1-(1,1-dinethylethyl) 2-nethyl
(2S,5f?)-5-(4-{[(2- fluorophenyl)nethyl]oxy}phenyl)-1

WQ 200pp42240 | di nedi car boxyl ate (D34) was split iPCT/&R2006/009732
bat ches. The first one (100g) was dissolved in dry THF
(1000m.) then allyl brom de (42.25g) was added,
finally the m xture was codPed to -300C. 1M Li HVDS in

THF (439rrL) was added dropvvl se in about 1.5 hours

Desgiiptio eth Y55 (4 fluoraphenyin eth_ phgRyl)-3.4-dihydro-
oH- 9@.) C\gﬁﬁ,x g@ @3@ d tenperature al l owed to reach
at ur at e (5001.) was added fol | onwed by
wat er (4001L) and Et OAc (500nL). The reaction was
0 C and the aqueous | ayer was renoved. The
FQpga c#s concentrated to about 7007 and

ed with NaHCO3 saturated solution (200mM). Oganic
| ayer was dried over Na2SO4 and concentrated to afford
the title conmpound as an oil (119.8g). The second

Tor Ba60nig SRimsfi, el LA GRRh B R iR et

flu()lfbbﬂ:erﬂrﬂn)ethy‘b]bkye}phewl)l@-dmpehtwoaiet(Dé1 c3399) inndty WEEM (3390mL),

gl a edap%%gatnwodrl ?_ée%l (1%:%) Ngﬁgr%ﬁ)ggrfwgs qg%%g[ﬁ%gvas
allbwmad ?d-&vgzrﬁ é@%dmﬁerﬁﬂrératuﬁe a2d $tlrred41d)r 2hes. Solvénband exness TFA

w%rggémg}iﬁd BBQ%QY ughag%’thel r?silltnng %%Iﬁ,e hy?s’_%tijigéec?%\fitﬂ'@t%Ac
(1?0FC?‘§L)¥€|5Hd |éf28ﬁé?hlgﬁt ({ridleB highvaduwom Chher tileyoontpo(ind wlas obtained as
yor en
2 tos Hoy P o (s 05, DRI B i & Rl S 11
7. &%S@H?fﬁwdﬂb%pm @h, 21y 5.32lsdpAmtyd ehhyh), 377 (s, 3H);
3. ?72(?“53*'9 260 (. Iy 23 @dr'6Pheny! ) net hyl ] oxy} phenyl ) - 2- (
2-propen-1 -yl)-1 ,2- pyrrolidinedi carboxyl ate
obt a| ned fromthe preV| ous st ep (D35) The first batch
B3: q S4H[( 2fla p}phenyl)-L-prolinate

g t one/ vvater (1200mM.). K2GsO4 2I—|20 (4 7g) was added
| oned by NMO (41 .4g) after a few m nutes. The

njxture was 'rredf_or 7.5 hours. The reaction
A xture K.' EgzﬂeWth Et OAc (1200n.) and
©/\O H

Methy! (25)-5-(4-{[(2-fluorophenyl)methyl]oxy}phenyl)-3,4-dihydro-2H-pyrrole-2-
carboxylate (D32) was split in three batches. The first batch of methyl (25)-5-(4-{[(2-
fluorophenyl)methylJoxy}phenyl)-3,4-dihydro-2H-pyrrole-2-carboxylate (D32, 10g)

was dissolved with EtOAc (100mL) in a hydrogenation reactor. Pt/C Degussa type
F101 RA/W (5% of Pt on C, moisture content ca. 50%, 0.7g) was added, then the
reactor was filled with H,, pressurizing to 2atm. The reaction was started by
switching the stirrer on, and left for ca. 2hours under stirring.The reactor was vented,
the spent catalyst was filtered off through Celite, and washed with EtOAc (2 x 50mL).
This solution was treated with a 13%w/w solution of Na,CO; (50mL). The mixture
was stirred for at least 10 minutes, and phases were then allowed to separate .The
aqueous phase was removed. The resulting solution was concentrated to dryness
(3.32g). The second batch of methyl (2S)-5-(4-{[(2-fluorophenyl)methyljoxy}phenyl)-
3,4-dihydro-2H-pyrrole-2-carboxylate (D32, 300g) was dissolved with EtOAc
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washed with saturated NH4Cl (1200m) then wth

saturated NaHCO3 (12001L). The organic |ayer was
WO dove42d0 t hr ough a celite/activated charcoal PEHER29d6/009732

concentrated to | ow volunme. EtQAc (500nl) was added

and the solution was washed with brine (3001) and the

organi c dried over Na2SO4, 8@nd evaporated to dryness,

Et OAc (3001L) was added and filtered through CUNO
(3G00mLe in aRydraeenatian Fgactor P AP egaesaA type @1 8%6%5% k&g on C,

mogsq%egrﬁér}ﬁe&a téb%ﬂrm;%st ed@éd‘ Qhé’n ttrhbe réa&drewgé)wwwh H,,

e second batch g di ssolved in
prerwmmgsto&atmome @@@ti@hwﬁm&aéfe pxswdﬁwg th@zswgaorzm@ left for

a(é_’no%gg SH@# sﬁﬁﬂSdTﬁ@"éa%\Qﬁ%ﬁyveM@ tmPsail cgtfafygtr was filfted off

he nm'xture was stirr overnl(gt at room
gt

througfp@elae angl wash@d mathdEtOAe (A 800mb ). wids sdlidipneasireated with a

15%8% d@ﬁ’en W tF‘l s%?ﬁ%egﬂ trhila%wg mwgz&o?%?ﬁﬁcm

mlmlayeramhs:hfases weeel then alighedh t@aepa@tqaaﬁh%mueous phase was
o R 5o RV g SR 8 rsoom..
The résbiting sl wasA@ncentraBed to dryaess(H7@HT he hird bata of methyl
28/ ig-GenpybrorengihenAiBiphelyty | Moo oleEtagb e
(Dm‘-l)%GfO@esg\ca& gissodred3with EtQAC (mtétiml kytdnegen2tierereagtor. PYC

<BES: bR RSP S BBy e 2ot By £ 25 28) o

added,i themdtE csacton wesafilled v(utDBH) Fpresmdamg ta: 2aTmeTIneea&&tdtlorm was

stqvg\? Mer ftg{“rrg% o%"ﬂggﬂy%ﬂ% 3ft ?@rrcgt ?%hgl?rg%lﬂﬁér é?{rrlr{lg (I'F1e ’réactor

was2ritéd) thi - {pnB cdialypti mas yidteogs, loff - thraugh{ C€lize, and washed with

Q th 0

Et6 gg >{) 2?(?%[].)) gﬁs %Ci]l%)tl \F/g{]?rgg%%i é’?‘trpe r/°owr{1wt %olutlon of. N%é:oa
(1&10?4:1_ )( DB& mixtlireewhs Isﬂtredbédircd‘t 1643 51§) mineutesdliand cdhaeeis waraathen

m xture of 10 acet one/water_ (2 ) .
2w 1 S5aiae ~Te FCe AR ER Jlas AR e Pehte Graanic aver
wasselvda@hledimca 2its pRasi @0%waw {t800ed). The rdsuitingesolaton was

stirr ni Furt h | 2 7 '
coReRrizigL SHipSi4 Pl T Porhed Hsidlst e it oy fash
chromatography eluting with cyclohexane / ethyl acetate (from 6:4 to 4:5) to afford
the title compound (186.4g). 'H NMR (600 MHz, DMSO-ds) 8(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).

Description 34: 1-(1.1-Dimethylethyl) 2-methyl (2S.,5R)-5-(4-{[(2-
fluorophenyhmethylloxy}phenyl)-1.2-pyrrolidinedicarboxylate (D34)

/Ej)\?\cozm
F 0 o);oK
Methyl (5R)-5-(4-{[(2-fluorophenyl)methylloxy}phenyl)-L-prolinate (D33, 175g) was
dissolved in EtOAc (1000mL) and cooled to 0°C. A solution of di-tert-butyl-
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(10001M.) was added foll owed by water (10001). After
m xi ng the aqueous phase was renoved. The organic
Wb@3e42%E concentrated to a yellow oil and stPCPPRRI06/009732
with EtQAc (250nL) to afford the title conpound
(109g). The second batch (250g) was dissolved in a
m xture of 10/1 acetone/wat’er (1900r1.) and Nal (4

was_ added._The sal ut on turgeg frombrown t

(1069
dlC@gtpqn@ig A - @g)sﬁbp?égﬁPoW% Reimta h‘gopr‘l"h??u'tnea%‘ét Thour
ma"iﬁtbfn\'r@dthfe%mﬁem}r‘ésat taBSﬁ‘t 6. timen tﬁ@ltéﬁ‘lpe(r&uie 2@} in@sased to

added "and stirred overnight, Et
25fQ|answWite FRACtiRn & 'rf%%% ‘? fOAf?ﬂ“@Pme(%é‘ W ﬁecemlﬁe'aa%c acid

(Bﬁ?ﬁ%%é@%deﬁrﬂh\ﬁﬂe mikt@reCdtr@n if6r éﬂb@ﬁ OMRS Tﬁ@ Bﬁg%lﬁtd ;ﬂfa@d was
low oil and stripped with Et OAc

waéhﬁ@ MM&@&J@WM@%&QH@L@ 1‘5{9&?“5 pH VNW‘ (84613e |9F&a”'° phase
was ch@te@l(td?@n%w \%IJrRe Qﬁ@n Q{% d7wﬁﬁ’ cQthé'athe (3-x435dmMN) to

aftarchibe il SolpRYACL (340 8g) bk PsMR7(4@QMH23 QPO sk St 1H)
7%5@3 zﬁ-@‘ %‘3")3 b{-|257 18 ( 511(1 A f‘1 m, 1H3 %98 @0§H (:2516 B9 2H);

i ned hro e alterna
4. Pr-646dabm, deics.7BEB7oEt olt); Br%c@d@Hé, 2382 Ams dHYit 2.8h (s 1H);

d ] h (2R, 5R) -5- (4-{[ (2-
2"# &B’r%ﬁhi‘%}({%mﬁ yr‘ﬁazfxi gbtshgil_l -2-(2-propen-1-yl)-1
, 2-pyrrolidinedi carboxyl ate (D35, 15g) in nethanol
(200m ) was cooled to -10 OC. Ozone gas was passed

Dddefigh t hassol ut1L(qrn Dmﬁetﬁvlétﬁws tzhmetrtyhe m(maRenswaql(z-
A vvarmed fo tO-|50C

roomtenperature for 3 hours The mxture vvas then
concentrat ed undg_/acum at 35- 500C to give a
' : eated wth water (45m ), then
ext r acted h WMe2 X 37.5m ). The conbi ned extracts
th a mxture of 60-120 neshsilica gel
(59,9 DC (

: % and 10% oxalic acid (6m) for 4
. The m xt was then filtered and washed with
(75m ). The conbined flitrates were washed with

(75 M) and 10% sodi um bi carbonate (75m ) and
water (75m ). The sol ution

The previous crude of 1-(1,1-dimethylethyl) 2-methyl (2S,5R)-5-(4-{[(2-
fluorophenyl)methylJoxy}phenyl)-1,2-pyrrolidinedicarboxylate (D34) was split in two
batches. The first one (100g) was dissolved in dry THF (1000mL) then allyl bromide
(42.25g) was added, finally the mixture was cooled to -30°C. 1M LiHMDS in THF
(439mL) was added dropwise in about 1.5 hours maintaining the temperature at
about -30°C. Water (100mL) was added and temperature allowed to reach 0°C.
Saturated NH.CI (500mL) was added followed by water (400mL) and EtOAc
(500mL). The reaction was warmed to 25°C and the aqueous layer was removed.
The organic layer was concentrated to about 700mL and washed with NaHCO;
saturated solution (200mL). Organic layer was dried over Na,SO, and concentrated
to afford the title compound as an oil (119.8g). The second batch (135g) was
similarly reacted using dry THF (1350mL), allyl bromide (57.04g) and 1M LIHMDS in
THF (471.5mL). After work-up, the title compound was isolated as an oil (179g). 'H
NMR (400 MHz, DMSO-ds) 8(ppm): 7.53 (m, 1H); 7.39 (m, 3H); 7.22 (m, 2H); 6.95
(m, 2H); 5.82 (m, 1H); 5.12 (m, 4H); 4.80-4.59 (2m, 1H); 3.74-3.71 (2s, 3H); 3.01-
1.52 (m, 6H); 1.29-0.98 (2s, 9H).
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was then dried over sodium sul phate and evapor at ed,

then dried under vacuumto give the title conpound as
w27 o¥eesh yel | ow pasty mass (12.7g). Descri peCDEPB86/009732

1- (1. 1-Di net hyl ethyl ) 2-methyl (2R 5R)-5-(4-U(2-

fl uor ophenyl ) met hyl 1oxy) phenyl ) - 2-f 2- (et hyl am no) et hv

n-1 ,2- pyrrolidinedicar boﬁ?l ate (D38) The reaction

was performed on the two separated batches of 1-(1

, 1- d| met hyl et hyl ) 2- net hyl

batch (1099) was di ssol ved in I\/le()—| (44OTL) and Ve NH2

in MeOH 2M sol ut| OR5(,;347mM _) was added. AcOH ( 11m.)

Aoy 3 (499) was added portion w se

o mdVbre NaBH(OAc) 3 (14.79g) was added

i i sgl at 25C. The reaction m xture was quenched

i t i 28% aQueBus malic acid (200nL) foll owed by AcOEt
o). K2 was added up to pH-9. Organi c phase
concentrated to dryness, re-dissolved in Et OAc

5001L) and extracted with 20%citric acid (4 x

Thg?égAdub? wEReeforrhédenl ftﬁgmwﬁa@mcmgﬁ 1t(n gladlieﬂthaddtﬁyl) 2-

C

mad phaded ReaiduidarcetEahtel RaoB S B -1 2
pyFBlicREdidetssxy Mt Yothimstd fiowa piy Predouso sipy (BSH). The afirbpbdtch

<1tﬁ“§@5&a§%als§ﬁv DO (BT ThG eRERrD e (i oS 2.0

(4 ?Qj %%%d)dé@%ﬂ&v)ed VIS NRy el 4gﬁcﬁdr (a3févsmn)nutw Taddeitture was
c

SUEE dbr 16 DL TS "Rk BUAPEONeS PSR O A E GG AEARDEL) and

wé%te@ witAlsatpbted Nﬂi;lé:mzbamrtwenamm ﬁt@éted(mm (120081L). The
phases were separated and t s extracte

organitlapercyes fliersd terygh)a Ceﬁf?éa%'wetgﬁ eBergpaRad At Gapeitirated to
lo@WRIumMa 250hc GROMENWast Rillel Carfdl theesclutionewsl sagha dhithbrine
(300mL) and the organic dried over Na,SO,, and evaporated to dryness, EtOAc
(300mL) was added and filtered through CUNO filter and washed with EtOAc
(50mL). The organic was concentrated to dryness to afford the title compound
(135g). The second batch (179g) was dissolved in a mixture of 10/1 acetone/water
(1800mL). K,0s0,2H,0 (5.5g) was added followed by NMO (56.8g) after a few
minutes. The mixture was stirred overnight at room temperature. The reaction
mixture was treated with EtOAc (900mL) and washed with saturated NH,CI (2 x
900mL) then with saturated NaHCO; (300mL). The organic layer was filtered through
a celite pad and concentrated to low volume to afford the title compound (250g). H
NMR (400 MHz, DMSO-ds) 8(ppm): 7.54 (m, 1H); 7.40 (m, 3H); 7.22 (m, 2H); 6.95
(m, 2H); 5.11 (m, 2H); 4.95-4.25 (m, 3H); 3.70 (bm, 3H); 3.50-3.10 (m, 3H); 2.50-1.50
(m, 6H); 1.30-0.95 (4bs, 9H).

Description 37: 1-(1,1-Dimethylethy!) 2-methyl (2R,5R)-5-(4-{[(2-
fluorophenyl)methylloxy}phenyl)-2-(2-oxoethyl)-1,2-pyrrolidinedicarboxylate (D37)
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Et OAc (5001L) and extracted with 20%citric acid (6 x
150nL). The conbi ned aqueous phases were treated with
WEL@A042260071L) and sol id K2CO3 was added unt i | POHEBZ086/009732
The Phases were separated and the organic phase dried
over Na2SO4 andevaporated to dryness to afford the
title conpound (78 g). 1H NWR (400 MHz, DMSO cfe)

d( ppm : 7.55 (m 1H); 7.42 (m 3H); 7.25 (m 2H); 6.98
B); 4.85-4.69 (2m 1H); 3.75-3.73
2,36 bs, 3H 2.80-2.25 (m 2H); 2.20- 2.00
(m T7ON(mfPOMe) ;. 1.32-1.00 (2s, 9H). Description
39: 3 ph,JeJB/I phenyl met hyl ether (D39): The title
clompgund wa® syt hesi zed (4.8g, quant.) follow ng a

| ar proceddre as set out earlier in Description 54
rting from 3-bronophenol (3g, 17.3mmol) and
benzyl bromde (2. 1m); R (HPLC): 6.42m n.

Prbesduré At A8 réébhoMWd‘sy performed on the two separated batches of 1 (1 1-

1, 1- di met hyl et hyl ) oxyl car b
d"g‘gﬂg‘i@thy )E Lgenyl ‘FK)Y gloiyl %h@ﬁf?’lgcg{ﬁ% gl’%ﬁ/@é‘)"é’m)ﬂ) 51(f‘|'é[(2'
ﬂubrddhenﬂmmﬁmwyménﬁynwaﬁbm%&m@;ateﬁ%obfaqﬂédowra& athe

simlar prog out earlier in Description
PreYigls ?WQ f[?% Ih? f'rStlb%iF'Fre(ﬂt‘ﬁﬂ)e‘t’tiﬁlld)ssg'yﬁ%t'%ﬁ ”("28‘)6 Qf 1011

¥Pelvater hd RBI O A7 !
= Rhslath PIDAL) SESIDEICA) i, e, TR Ston o o

breyn (qeliey angd QﬁP?Pen%ﬁd'quprf’g‘Pﬁ Ahe; Migkire, yas stlrrecg overmght at

25¢ @Sb-'u@he(r:ﬁé Ibpl(@%d T8 mds)%ti Rh8 rﬁ(ltr)sd %%Qhéﬂ@( 9013’5" BOAC
rrol e- 2-car | at e he title conpoun
(1890plcas, e@de(de@ﬁ%d 122 Matm (ﬁ@()q{“ls)r ﬁﬁﬁhm'%@éoﬁﬂu@%ﬁ; phase

SSlenfibd emé br@émb PhESS Ghab Rbh@ntrated!td at el Sw il UM & dpel with

Eté?meﬁw@x rwqafmswwe: fitl) 6opPOUnd (1899) ThR Bes0nd baich H5RA) was
d.@Joh/)éH)ir%leuxtul%h&%/t Q@étér?ém%ﬁm@@é@m) QR@NE!O‘,](WU@L}{))WaS%ed

crude material was used In the next ste

thetﬁ{otut@n tyjned froaelrPwn to Rellowamds) suspegsian M/asmermd phe orixture
t
?? %? Vb h u the furt er NaIO4 &8 ?1593 VH a_dde oarndnsa{ltrred oeﬁ%lght

Et¢ Ac (1000mL) was ad ed fol|owe by water (2000mL) After mixing the aqueous

phase was removed. The organic phase was concentrated to a yellow oil and
stripped with EtOAc (300mL) to afford the title compound (180g).

'H NMR (400 MHz, DMSO-ds) 8(ppm): 9.72 (m, 1H); 7.56 (m, 1H); 7.42 (m, 3H); 7.24
(m, 2H); 6.99 (m, 2H); 5.14 (m, 2H) 4.90-4.79 (2m, 1H); 3.80-3.77 (2s, 3H); 3.02 (m,
1H); 2.83 (m, 1H); 2.55-1.55 (m, 4H); 1.32-1.03 (2s, 9H).

D37 was also obtained through the alternative procedure described below:

Procedure 2: A solution of 1-(1,1-dimethylethyl) 2-methyl (2R,5R)-5-(4-{[(2-
fluorophenyl)methyljoxy}phenyl)-2-(2-propen-1-yl)-1,2-pyrrolidinedicarboxylate (D35,
15g) in methanol (200ml) was cooled to -10°C. Ozone gas was passed through the
solution for 2 hours, then the mixture was warmed to 0-5°C. Dimethylsulphide
(7.04ml) was added and the mixture stirred for 1 hours at 0-5°C, then at room
temperature for 3 hours. The mixture was then concentrated under vacum at 35-
50°C to give a residue. This was treated with water (45ml), then extracted with DCM
(2 x 37.5ml). The combined extracts were stirred with a mixture of 60-120 mesh
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The title conpound was synt hesized (270ng, 87%

followng a simlar nethod as set out earlier in
w®eacnise on 4 from net hyl PCT/EP2006/009732

(2S)-5-{3-[ (phenyl net hyl ) oxy] phenyl } - 3, 4-

di hydr o- 2H pyrrol e- 2-car boxgll ate (D41, 666ng). Rt

(HPLO): 3 70m n; MS: (ES/+)84m z: 312 [MH] , CI19H21INCB

requires 11;  1H NVR (400 MHz, CHCI3-d) d (ppm: 7.41
silicg 9%(4?9 50%(7(501') and) 10% opglic-ackd @mly fer 41hgurs. 7THmixture was

then |_|t)fflféré<!7!ané-{(ﬂ)ashgd \991 ﬁ)bM (]7?3;' c? &P%Qo‘rgy rbe%'ﬂ tr, dao}g?s ?/é& (\ggsh?g with
wa(tgr (7§|.qu) apd 0% sgdlgmp tqlﬂqrbma)te (15ral3 and yvaIQ (7éml)1LH)he solution

wd-s)elﬁgﬁ PH%&J BV?rAs%dfuz'n édiﬁljr? t*%oxy e?\ (%Trégmﬁder vacuum to

glVeZhQWQ? éOmlfplﬂ‘é’cﬁSoaabWﬁhade&O\(l pagy maS§Iﬁb2 )X | e conpound
was synthesized (2.6g, quant.) following a simlar
met hod as set out earlier in Description 6 starting

De‘smgﬂomset hyBs: 1-(1,1 Dlmethylethvl) 2I -methyl (2R, 5R) 5-(4-{[(2-
[ prol 1 na

fetre ‘Hz—al was used in
° < purlflcatlon R, (HPLC):
6.55 mn. Descrlptlon 44: 1-(1.1-D nethyl et hyl)
2-methyl (2f?.5/7?) K}Z\(cvanomst hyl ) -5-{3-
r(phenyl net byl ).oxyl phenyl ) - 1 _

2- pyr pdneMrapgudoxyl ate (D44) To a sol ution of
1-(1 met Hyl etfyl) 2-nethyl (2S,5f?)-5-{3-
2nyl ety $oxy] phenyl } - 1, 2- pyrrol i di nedi car boxyl at
P43, 1.93 4.7 mol) in dry THF (20 n.) at -78C
added Li HI\/DS (5.2 nL of a IMsolution in THF, 5.2
Dl ). The m xture was allowed to warmto -30 0C and

Thétrﬁcftiﬁﬁ a%rpe%erﬂéJ‘oﬁ!rle t@bsseb&%e@r t?attégﬁegrofmab e(ﬁ Hm%trlyletqy ) 2-

ow sl urry was Ccoo oni

me(tlzylz L, 3DRIRAAY[(Félsoragbeny))mettylloxdrheanyh- ZqﬁMmethyl) 1,2-
py??@lﬁhde%fdartﬂﬂ?@fe Sbialrlel rﬁ%e élpe\ﬁc%lgt §tgﬁ QDgaeBF&gg%r\éms{ ). The

a saturated’ amoni um c orid
firgt fateh (1WRS0) evasrdigsobed i MeQH HA0MLY abdMeNHirin MzbOH 2M solution

; t \ terial
(34%%38?& faldfglad %Sﬂ gﬂ%@ @g&h%gg rS\JZEFlggAéé%Q@ Hgs “added
podpolmma&erew rrmute;sl More NaBH(OAc)s (14.7g) was added portion wise at
25°C. The reaction mixture was quenched with 28% aqueous malic acid (200mL)
followed by AcOEt (1000mL). K,CO; was added up to pH~9. Organic phase was

concentrated to dryness, re-dissolved in EtOAc (500mL) and extracted with 20%

citric acid (4 x 300mL). The combined aqueous phases were treated with EtOAc
(500mL) and solid K,CO; was added until pH~9. The phases were separated and the
organic phase was dried under Na,SO, and evaporated to dryness to afford the title
compound (80g). The second batch (180g) was dissolved in MeOH (628mL) and
MeNH; in MeOH 2M solution (300mL) was added. AcOH (31mL) was added.
NaBH(OAc); (78.8 g) was added portionwise at 0°C after 10 minutes. The reaction
mixture was quenched with saturated NH,Cl (890mL) and EtOAc (890mL). The
phases were separated and the aqueous was extracted with EtOAc (4 x 300mL). The
organic phase was dried over Na,SO,, concentrated to dryness, re-dissolved in
EtOAc (500mL) and extracted with 20% citric acid (6 x 150mL). The combined
aqueous phases were treated with EtOAc (600mL) and solid K,CO; was added until
pH 8/9. The Phases were separated and the organic phase dried over Na,SO, and



acetate (9:1) affording the title conpound ( 1 . 15g,
54% ; 1H NWVR (400 MHz, CDCI3) d(ppm: 2/1 m xture of

WO eaodie280 7. 31-7.47 (m 5H); 7.22-7.28 (m 2HyCT/EP2006/009732
7.07-7.12 (m 1H); 6.85-6.91 (m 1H); 5.05-5.17 (m 3H
major + 3H mnor ) ; 4.94 (bs 1H major); 3.88 (br. s,
3H); 3.79 (br. s, 1H m nor)85 3.52 (d, 1H maj or);

3.05-2.28 (m1 or + 1H mnor); 2.62- "§M I—%
evapargtes! wdwsqm affgrdzﬂlezt'@% cempoqmqj (7§ 992 R(#400 1¥Hz,
DMsold ﬂé p%l ) QE's l'(?gn%? (é?Réﬁ §ﬁ)2 7(923?! (ﬁPsz‘P-g)e oBRSCOHR AN (m

2|—ﬁyﬁ1$§rﬂy$9 (2B, o}d—d)), 3. 75?3 73 (2s, 3H);, 2.36 (bs, 3H) 2.80-2.25 (m, 2H) 2.20-

40 LR A Aol (D910 @ s

5 (2f ?,5R) - 2- (cyanonet hyl ) - 5-{ 3-

Dés%ﬁ[g;?orﬁyégf?%%é%gﬁ%&ggﬁ%&@étﬁ%lg&hgr(Q:_S%)s' g, 2.55 mol)

i n nmethanol (40 nL) was added Raney Nickel (slurry in
vvater 10 and the m xture was stirred under a
drogesphere (7 atm) for 4 hours. The catal yst
s A. t he sol vent renoved under reduced
ssure and the solid residue was treated with
| uene (3x20 niL) and dried under vacuum The crude
0|I obt ai ned was refluxed in nethanol (100 nmL) for 7

oﬁ'r{fescdﬁ%dulrmd Qvds J%E%gg )r(& IBQ é@gdng? f&@%m%bac' Sin¥t fép PhoH%&ure as

vent ‘was rerm ressure an
set oyt eamiat #y Pascriptien fSdestatipg drano @abrggnoawl ¢%9.s17.3romol) and
I nmet hanol (100:0 to 95:5)
10 e e e ™ 0 a1 g, 48% .
Description 46: 1,1-D nethyl et hyl
(2R 5f ’?) 2-(3- (r(2 fI uor ophenyl ) nmet hyl | oxy) phenyl ) -
A DR RRn )2 Bdo-5-(3-
S preparea rrom
siden i SRR : hydroxyphenyl) 6- 0xo0-1
, 7-di azaspl ro[4 4] nonane- 1- car boxyl ate (D45, 410ny,
and 2-fl uorobenzyl brom de using a simlar

pr ocedy Phat set out earlier in in Description
11.
0 O—
A ©
O 0

15  The title compound was synthesized (420mg, 6%) following a similar procedure as
set out earlier in Description 2 starting from 1-(1,1-dimethylethyl) 2-methyl (2S)-5-
oxo-1,2-pyrrolidinedicarboxylate (D1, 3.69g, 15.2mmol) and 3-bromophenyl
phenylmethyl ether (D39); R, (HPLC): 6.2min.

20 Description 41: Methyl (2S)-5-{3-[(phenylmethyl)oxylphenyl}-3.4-dihydro-2H-pyrrole-
2-carboxylate (D41):




Description 47: 1.1-D nethyl et hyl
(2f?.5R)-2-(3-(1Y2-fl uorophenyl ) nmet hvnoxy) phenvn-

wQ@ 200204216 6- 0x0- 1 PCT/EP2006/009732
, 7-di azaspi r of 4. 4l nonane- 1- car boxyl ate (D47)To a
sol ution of 1, 1-dinethyl etlr%n
(2R, 5f?)-2-(3-{[(2-fl uorop yl ) met hyl ] oxy} phenyl) -
6-OXO-1 , 7-di azaspi ro[ 4. 4] nonane- 1- car boxyl ate (D46,

ng, 0.14 nmmol) in DM ( 1 nL) cooled at 0 0C, was

ed NaH (8 ng of a 60%d|sper3| on in mneral oil,

o ideo(25 m_, 0.41 mmol) was added to
the m xture and after 1 h the reaction was quenched

THai title coripeund Whae smu@@m (6esrag) muﬁgtarsaﬁ‘!a&%rdueabre%tsmét out
eﬁ cetate, drledLH§ and evapor at ed crude

eri i wRSSHIRtCR ed by AR at ob’P@phy”&ﬁﬁhﬂ,. | i @R)gil(1.1-

dlM@!hSll@tr@MﬁJ()q&H%@'%ahlr@@dxo@ﬁ?—@é@n@lﬁaéﬁh Cg@&f/]or di ng the

s orbbh e OB ! 95 SRS Tho g R v o

stékﬁ&rthcﬁl@ﬁﬁﬂw’epburﬁmaﬂ&\ RLHALG): Biogrimyl et hvn 2- et hyl
(2R 5ffl-2-[(22) - 4- brono- 2-but en- 1-

yl 1-5- (4-(r(2-fl uorophenyl ) met hvnoxy) phenv p-
ab &

pyr r ol i di nedi car boxyl ate (D84 0.2 g, 0.47 mol) in
‘ THF (2 nL) at -78 0C was added Li HVDS (0.51 nL of
0.51 mmol ). The m xture was
o - 5?0 OC and stirred for 30 mn at

this tehpe atur_le dhe yellow slurry was cooled to -78

0C and (ZZ) 1 ,4-di brono-2-butene (0.30 nL, 2.81 mol)
10  ThéAfled@adbund s rs?ﬁ!ﬁéél%ﬁ {2‘76&@ W%@@Ilb\ﬁlﬁb a@rﬂ%r method as set

stirring for 40 mn and enched with a saturated

Ouk AABIRF UM ReSCHPIIRM 45 B MBHY! -SatoléResyimsfiaiondehenyl}-3.4-
diferd-2AtFeo-3- Bar%bizwétea(mhate%sn@; ' RQ(NN?@)S@?OrﬁlHd MS: (ES/+)

evaporated. The crude materi a was purif
mizhB t2riividgr @ﬂalyIZbﬂoélreqLﬂras@én ligi MgRoE0 Mréz(a(}l'éCIB -cg tShippm):

7. %‘g@ﬁ %@ f? 39 088! ot e )1 fo CPTBUM I, *Ado To1h); 7.00

15  (d, 1H); 6.84 (dd, 1H); 5.04 (s, 2H); 4.17 (dd, 1H); 3.94 (dd, 1H), 3.74 (s, 3H), 2.01 -
2.24 (m, 3H); 1.63 - 1.75 (m, 1H).

Description 43: 1-(1,1-Dimethylethyl) 2-methyl (2S,5R)-5-3-
henylmethyl)oxylphenyl}-1,2-pyrrolidinedicarboxylate (D43):

Qi N
. 0

The title compound was synthesized (2.6g, quant.) following a similar method as set

out earlier in Description 6 starting from methy! (5R)-5-{3-[(phenylmethyl)oxy]phenyl}-
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(ES/+) mlz: 462 and 464 [ M+ - Boc]; C28H33Br FNOb
requi res 562. Description 49: 1-(1 .1-Dinethylethyl)
wQ200eokeho (2f f, 5ff) - 2- (2-cvanoet hyl ) - 5- (4- PCT/EP2006/009732
r (phenyl met hyl ) oxyl phenyl)-1 . 2-pyrrolidinedicarbo
cylate (D49)To a solution of 1-(1 ,1-dinethylethyl)
2-nmet hyl (2S,5fi)-5-{4- [(ﬁﬁénylnethyl)oxy]phenyl} 1
-pyrrol|d|ned|carboxylate , 200 , 0.49 mmol) in
L-projinatetDe2, H69.a8-33mpenale &awéedmatembsaq Os&r8 imtheomex step
m%ﬁﬂhHéﬂ sutificatioht R, (HRLES: 6188 Inin. The mi xture was
allowed to warmto -30 OC and stirred for 30 nin at
thls tenperature. Then the yellow slurry was cooled to

Des%ﬁ&aﬁ;nan% br errpg fml%&”iettﬁ il €2kt RFR) P2 r?net 55.43-
e reaC 1 On i ure ! it

chl ori de soI ution. The aqueous | ayer was extracted
with ethyl acetate, ¢ried (Na2SO4) , filtered and

eV 3 porated The ryéf’e material was purified by

SI lbica gel using cyclohexane / ethyl

52% Dess pti 50: (5S)-2-(4-Hvdroxyphenyl)-1

, 7- di azaspi r o[0f. 5@decan- 6-one (D50) To a solution of

1-(1, 1-dine | et hyl) 2-nethyl

(2F?,5R) - 2- (2-lcyanoet hyl ) - 5-{ 4-

DI Skl VLB T iishoe) e S HHTS o
[(pmﬁﬁﬂweﬁ@nsmméﬂth i §Wt§hﬁ¥1ebﬁat\b@k)ﬂéte (b43patad g) 4aehmol) in

under_a gen at nosp here“%G

d%tT G (129rml4) a E%@r‘é/as ?ﬁ‘éedcldf*é{i%@éﬂ& ¢ 3 { Mrsalptionsin THie 5.2

mel)VERd rr'ilﬁmévﬁas NERED K WERAORBESBUSRY sl RS0 min at this
residue treated with toluene (3x20 nlL) and dri ed under

tefpaeiatiie. Then beyglowislurypyvas dkes-781 & apd \peemeagetonitrile (2.2
mi $dy %rﬁ&?Wé@%%d@&‘drﬁéﬁPeaw&Pth Wi lHFt'LfP)PeFQtﬁhﬁ&f&rol hOand

0C and TFA ( was ad dr opw se
th¢@9mﬁcéﬁ%wtat&ﬁaéur@ %T@Wéwln C\Mldﬁ eatiien Tlhﬁcﬁgluevléﬁdamh was

éteahﬁ.tﬁ% ﬁ‘é@et@\%@" rie@d(l\ré\ﬁ @Xfﬁé’r'eH”é}ma ated The crude
ronatogra on Silica ge u5|ng di or onet hane
mat@tlﬁaww pUg ytcéwr@ﬂat@g@phhm pititae gebHpiba rRyclohexane / ethyl

acetate (9:1) affording the title compound (1.15g, 54%); '"H NMR (400 MHz, CDCl5)
3(ppm): 2/1 mixture of rotamers; 7.31-7.47 (m, 5H); 7.22-7.28 (m, 2H); 7.07-7.12 (m,
1H); 6.85-6.91 (m, 1H); 5.05-5.17 (m, 3H major + 3H minor ) ; 4.94 (bs, 1H major);
3.88 (br. s, 3H); 3.79 (br. s, 1H minor); 3.52 (d, 1H major); 3.05-2.28 (m,1H major +
1H minor); 2.62-2.77 (m, 1H); 2.39-2.57 (m, 1H); 2.23-2.33 (m, 1H); 1.92-2.08 (m, 1H
); 1.44 (s, 9H minor); 1.14 (s, 9H major).

Description 45: 1,1-Dimethylethyl (2R 5R)-2-(3-hydroxyphenyl)-6-oxo-1,7-
diazaspiro[4.4]nonane-1-carboxylate (D45)

HOWNH
N
A ©

/T\O




ng, 19% as a 66/33 mxture of epiners at the benzylic
position. Rt (HPLC) 2.16 mn; Ms: (ES/+) mz: 247

WQ RdF04224CLAHI8N2O2 requi res 246. Descri pti on 5PAT/EP2006/009732
1. 1- Di net hyl et hyl J5S) - 2-(4- hydr oxvphenyl)-6-o0xo-1 , 7-
di azaspi ror4. 51decane- 1- car boxyl ate (D51 To a sol ut| on

of
T Shaduten B RBER EnaeSthl Sasmma B o

[(;ﬂlﬂHﬂﬁié&yﬂ@Jg-]phé?rgl}ﬂ 2'|~p)WF<)I|dﬁ‘1’é.lﬂlcEerBJ)trlé‘t@O(:1 D44, 1 183, 285 mmol) in

added Boc?2 e mxture was

mainardl (D L) Weo AdeEh i3I NGB! (ot iaiehs 400 anthe Mogwre was
stired fbn@érhM |htyéfb@Eﬁta%o§pNeFé7Wthn9yfo§Q InBRL The 'T%Ya?yst YRéilRred

crude oil hat was urif C rorrato ra
5 oflsithg &vej‘éweru@mﬁigumrmﬁé@éessua Bpd trat@@l@t r@Sl(iqe)@fa@ treated

wﬁﬁoﬁjen@@x]z@ mlgoan%Qin%?QméQr anéugnqoi'hé erak i’ ?ta‘ir{é‘a Wwad rleﬂuxed

oun m xture of eplners

mtm@nﬁmz(g,ng @nggr {ihowrs potil (3pproplets gg:hmtwn(washgbserved The
soi'?/%hf‘Waé)relg?ﬂ'i‘)ged]r uﬁ&eﬂ(ﬁ?ﬁu&é@pﬂi’ss@t@ I e ch@e'@ate&ﬁ%ﬁheg by

mn nl z: m nor i soner
chrﬂrnatowghy @nratlica ggl wajgodlchlgr@mthanee/smetrpnoloﬁ 082: to 95:5) to

10 ff}f&“g'@@%gﬁsﬁ% d?AH%(;1\r'8(0)/8henvnmst hvnoxy) phenyl ) -

6-QXQ 1 , 7-di azaspl rof4 5| decane- 1- car boxyl ate (D52)

exa) 7 hAROPANE atee)46 carboxyl ate (D53)
The title corrpounds wer e prepared (D62: 20mg, 76%

3ny, 11% using a simlar procedure to that set

arlier in Description 11 starting froml, 1-

hyl et hyl (5S)-2-(4-hydroxyphenyl)-6-oxo-1

[ [4.5] decane-1 - carboxylate (D51) and
X Hbrom de. D52: Rt (HPLC) 5.92 min; M

Q09 Mdi merH +].D53: R, (HPLC) 5.73 min; M

(ESF+) 9Q9 [@inerH +] .Description 54:

4- Br c%lo{ r(2-fluorophenyl) nmet hv

<(nnet hyl oxy) benzene (D54) A suspension of
2- (et hyl oxy) phenol (3.Cg, 14.78muol),
ot .a

15 The tltle compound (0.420g, 78%) was prepared from 1,1-dimethylethyl (2R,5R)-2-(3-
hydroxyphenyl)-6-oxo-1,7-diazaspiro[4.4]nonane-1-carboxylate (D45, 410mg,
1.23mmol) and 2-fluorobenzyl bromide using a similar procedure to that set out
earlier in in Description 11.

20 Description 47: 1.1-Dimethylethyl (2R 5R)-2-(3-{[(2-flucrophenylimethyljoxy}phenyl)-
7-methyl-6-ox0-1,7-diazaspiro[4.4]nonane-1-carboxylate (D47)
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carbonate (2.99g, 22.17mmol) and 2-fl uorobenzyl brom de
(1 .78m, 14.78mmol) in acetonitrile (20mM) was
wa@rio7net4@t room t enperat ure overni ght. D et hyPEL/BR2006/009732
was added. The organi c phase was then washed with
water and 1M NaOH 1 dried (Na2SO4) , filtered and
evaporat ed to afford the tlatq e corrpound (4 3889

TCD’R/B@_UH@I) oaa ﬁpqwethyle@yd QR §ﬁ) 2 (&-{[112 (Imrogrpqanyl)me@yﬂtmy}phenyl)
6- 8@1 77dnéza(;§|ro[4|zd}nonznél1(cmbo&l/‘l)ate 4k, 68:mgH.14 Farfolf T DMF (1

scription

ml()z@)olezi Q{4 wa%?ﬂif&wwét(éymg ok B % disprrEipain mnersl-¢ily 0.20

mrhb()a'r one portion. The lce-bath was removed and th %actlon moéture left under
f1 uorophenyl ) met hyl | oxy} - 3- é yl oxy) phenyl oxopen

stigripgoar é5 mmeslylethybiotide r(gprpbt dﬁgnmt)ewag adzedrtg the mlxture and

af%gé%‘?’ tHEP e%c%@? mv@? %%gnér%dawlﬁﬂﬁ@%gﬁrf{ _aa%dggqgfé'ov?‘a@[ )E)tllzected

withf ethyltaoetaje ldried (Na,SO,) and evaporated. The crude material was purified

o bR B S PN R i e
titid rcopmiosied (70hiag nquent); R EIBLEE & @Hmim dis: (ESH)Lm/zf 417 [M+Na+];
C%ﬁ?qﬁﬂggﬁ Lf”%gqlrg formati on was foll owed via HPLC

"doro-2- ({[ 2-
(et hyl oxy) phenyl ] oxy} met hyl ) benzene): 5.59min, Rt
Destiption_18:4h:(1 3l etn 'S bile (22641201251 £RE

VAILES ﬂﬁg{ﬂarf _mmm|)MhmmmneW|pt 2—pvtrble;imncndaw(ﬁvla%(mcied
dropwi se to a solution of 1- ( 1 ,1-dinethylethyl)
2-met hyl (2S)-5- oxo- 1 E[ pyrrol i d| nedi car boxyl ate (D1,
1g, 4.1 1mmol) in F (20m ) at -65 0C. Stirring

-65C was co Ny ed for 3.5h. Then isopropanol and
f@ed the organic | ayer was washed
(ﬁ ni Wm chi ori de sol ution, dried

25O4) 0 e rQed. The residuewas purified with

flash chromato hy using a cycl ohexanes / ethyl

acetate (40%;%[00% gradient to afford the title
conpound (900, 46% . Ms: (ES/+) n12 376 [I\/BOC+]

5H30F 7reU| CUPLC. 0,84
St (%00, b ATEEYIREN) o( pEEIYY & (SoRbRd-((
fluEro@héml nedthyi]oXy}Bhenyd- 1, BpydblidinddicArdokylai& D344 02 g, 0.47 mmol)
in dry THF (2 mL) at -78°C was added LIHMDS (0.51 mL of a 1M solution in THF,

0.51 mmol). The mixture was allowed to warm to -30 °C and stirred for 30 min at this

temperature. The yellow slurry was cooled to -78 °C and (22)-1,4-dibromo-2-butene
(0.30 mL, 2.81 mmol) was added. The reaction mixture was left under stirring for 40
min and then quenched with a saturated ammonium chloride solution. The aqueous
layer was extracted with ethyl acetate, dried (Na,SO,) and evaporated. The crude
material was purified by chromatography on silica gel using cyclohexane / ethyl
acetate (9:1) affording the title compound (101 mg, 38%); R; (HPLC) 7.42 min. MS:
(ES/+) m/z: 462 and 464 [MH" - Boc]; C28H33BrFNOS5 requires 562.

Description  49: 1-(1,1-Dimethylethyl) 2-methyl (2R.5R)-2-(2-cyanoethyl}-5-{4-
[(phenylmethyloxy]phenyl}-1,2-pyrrolidinedicarboxylate (D49)
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(m 1H), 3.8 (s, 3H), 3.6 (s, 3H), 3.2-3.0 (m 2H),
2.1-22.0 (m 1H, 1.9 (m 1H), 1.4 (s, 9H). Description

WG 8007813290 PCT/EP2006/009732
(2R) - 5- (4-r (phenyl net hvOoxyi phenyl ) - 3, 4- di hvdr o- 2H pyr
rol e-2- carboxylate (D56) : The title conpound was
synt hesi zed followi ng a si MY ar procedure as set out
earlier in Description 32 starting from nethyl

(25)-2-({[ (1, 1- Z
di met hyl et hyl ) oxy] qwz/rbonyl }am no)-5-[4-{[(2-fl uorophen
yl) met hyl ] axy} bhyl oxy) phenyl ] - 5- oxopent anoat e

A ) . ‘--"- The crude material ( 1 .60Q)
ug Mt/houty’ fupther purification in the next
ep. UPLC R &@Omn MS: (ES/+) 358 mfz: [MH]
C20H20FNO4 re(q%\: es 357. Description 57: Methyl

(5f?)-5-r4-{r | uor ophenyl ) met hyl 1oxy) - 3- (et hyl oxy)
phenyl |- L-prolinate (D57V A suspension of ethy

T e S
[(rheovimBr) 08dpheny P!, Bpyralidimedisanborylate (DENL0E ands P49 mmol) in

drﬁ?ﬁﬁ%&'ﬂ h?'é°C"W§st 3‘20%9(%'?@@5 oK Solot%qﬂﬂ gocfutlon in "W—hie'b 53

gen ‘at nosphere
mimpl).t Fre etixtorgewas allower teewaportat-20l °Gmhqostrrre‘d| f@d 30sinimgatathis

teﬁ%éﬁﬁﬂt%qgﬁﬁ%bww@ §3&|§1§ {Zo?-7§%8§’ﬁ&ﬁo%9§d?&?imle (0.24
miC209R ardd) wae gdded sTHeS@actidd tNRIré 4638 IMtznd&MS@irdSlor 2h and
th @éﬁcﬁec{ %ﬁh %gan}rg?eg a?*\m orﬁ% cé'aqiid? éonﬁgﬁ.’ﬁ hé%u?#sﬁiﬁ”was
exﬁa@e@ rwithl Edhy! Bcétates drigd) (Naadm'( §lterat)and3eapiobated. 1Fe crude

et e &bt ety Sy Skt B o Ty

acélatm(%@iﬂfo;du)gﬂhbhrﬁemm))emc((nn@trﬁylsn%y) phenyl | -
, 2-pyrrolidinedi carboxylate (D58): The title conpound

(0.58g, 89% was synthesized following a simlar
DeragtaLioe (58)-2-(4-Hydroxyphenyl)-1,7-diazaspiro[4.5]decan-6-one (D50)

N
HO H OH

To a solution of 1-(1,1-dimethylethyl) 2-methyl (2R,5R)-2-(2-cyanoethyl!)-5-{4-
[(phenylmethyl)oxy]phenyl}-1,2-pyrrolidinedicarboxylate (D49, 215 mg, 0.46 mmol) in

methanol (20 mL) was added Raney Nickel (slurry in water, 1 spatula) and the
mixture was stirred under a hydrogen atmosphere (6 atm) for 4.5 hours. The catalyst
was filtered off, the solvent removed under reduced pressure, and the residue
treated with toluene (3x20 mL) and dried under vacuum. The crude oil obtained was
dissolved in dichloromethane and the resulting solution cooled to 0 °C and TFA (0.2
mL) was added dropwise. After 1h at room temperature the solvent was removed
under vacuum and the residue purified by SCX column and by chromatography on
silica gel using dichloromethane / methanol (95:5) to afford the title compound (22
mg, 19%) as a 66/33 mixture of epimers at the benzylic position. R; (HPLC) 2.16 min;
MS: (ES/+) m/z: 247 [MH"]; C14H18N202 requires 246.
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set out earlier in Description 6 using nethyl
(5R)-5-[4-{[(2-fl uorophenyl ) net hyl ] oxy} - 3-

w@¢ evioyl2axy) phenyl ] -L-prolinate (D57, 0.51g, 1PEREPNG/009732
Rt (HPLC): 6.35min; Ms: (ES/+) mlz: 482 [ M+Na]
C25H30FNOG6 requires 459; 1H NWMR (400 MHz, CDCI3) d
(ppm: 7.51-7.60(m1 H), 793‘3750(m1H)

D7 2507 32(m11H) 7 11-7.

2.14-2. 24(m 1H) 2 00- 2. 12(m 1H), 1.85-2. OO(m 1H),
1.42 and .16(375 9H). Description 59: 1-(1

ety LN 2-net hyl (2S. 5ffl -5-F4-(r(2-
pet hyl | oxy) - 3- (net hyl oxy) phenyl | - 2- et hyl
- pyr i di nedi carboxyl ate: (D59) The title
conpoundo‘( "1 6g, 68% was synthesized followi ng a

simlar cedure as set out earlier in Description 7
using 1-(1 , 1-di nethylethyl) 2-nethyl

o Bhca el mrenrk ad ey Sone (050, 21

mg 2. 65' nirodl) ohi TidE i( € anl)ox%| NaHCQDa@edds %3@11|0|O(1 mtI)Ia)1d ;t-bigtanol

( 1r % §§%£§%ch%{&§§/ Y-g%mmo%) aﬁn%thhL '\r/#l)'}{a le was E?rrecj\qs room

tel(nbéfé)uré forr 24 helds NExtrackiet yth Jethey heetates fylloyved -bﬁ/ébo(\ibﬁﬂremoval

gqye ﬁ?{;ﬁ %8IPE"H;%£ $\énf%)éysq31 %ﬁgrgﬁttog%/alp%/( %% 2en %e} using cycn)¥1|e§(ane
/ etfyl Gicartdyiloetd)vb)s, 201101 BY-LO( AFHER). 16D) [téaff{)r(dZthe title compound

2 B B P AR A AP Tt eI B o) 3 62

mﬁdb(ﬁlmdr]dﬁl&ewsn@ddqdnm gi@]dﬂdp?ﬁe@f LIO'tKZVS RS>+ { ﬁQﬁ’tQBdmm m/z:
m xtype was heated in
69&” [Hi”&rH\AéK}'BOF 'WPW %‘gg} "F'BP’%@%M‘”&( 1 5URE 1SRPGTe
evaporation of methanol, the aqueous phase was
l:)aC| di fi ed_ to '. 3.5/4 wih a sol uti onof Ci trlthclaci

6-0x0-1,7- dlazaspuj 5]decane-1 carboxvlate (D52)

Description 53: 1,1-Dimethylethyl (2S,5S)-2-(4-{[(2-fluorophenyl)methylloxylphenyl)-
6-0x0-1,7-diazaspiro[4.5]decane-1-carboxylate (D53)

The title compounds were prepared (D52: 20mg, 76%; D53: 3mg, 11%) using a
similar procedure to that set out earlier in Description 11 starting from 1,1-
dimethylethyl (5S)-2-(4-hydroxyphenyl)-6-oxo-1,7-diazaspiro[4.5]decane-1-
carboxylate (D51) and 2-fluorobenzy!l bromide. D52: R, (HPLC) 5.92 min; MS: (ES/+)
909 [dimerH*].D53: R, (HPLC) 5.73 min; MS: (ES/+) 909 [dimerH").
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| ayer was dried (Na2SO4) , filtered and evaporated
affording the title conpound (white solid, 150nyg,
wWOZy04R40 (HPLC): 5.89nin. Ms: (ES/-) mz: 482P¢IVERRD6/009732
C25H30FNC6 requires 459. Description 6 1:
1.1-Di net hyl et hyl (2S, 5R)-2-(am nocarbonvn-5-r4-(r(2-
f1 uor ophenyl ) nmet hvnoxy} - 3- (gr?et hyl oxy) phenvn- 2- net hyl -
- pyrrol i di necar boxyl ate (D61) A solution of
tioh- { [§4t. 1 -4eBnowtoh -fhydr raethol 29m enzene
(Dt-,hyor ophenyl ) met hyl ] oxy} - 3- (et hyl oxy) phenyl ] - 2- et hy|
-proline (D60, 150ng, 0.33mmol ), diisopropyl ethyl
arg ne (O 1 15m, 0.66mmol) and TBTU ( 116ng, 0. 36nmol)
dry 55;}1) was stirred for 15 mn at room

HVDS (0.106m, O mmol) was added and
continued at roomtenperature for 2h. The
xture \@as cool ed to OQOC and saturated aqueous NaHCO3
sol ution was added and the resulting suspension was
stirred for 30 mn. The m xture wasextracted with
et hyl acetate and washed three tines with ice cold
A bsuspensidi eofo r4yamimo-2-ayethylorg) phknot d (. 06 2 IET8mmdI), | betaesium

R RN AR e —

acefohiftile a@6ti)t waé Sstifretioat? rédm ttempériaturd dvaenightt IDBethylether was

a5 THE orpatuA o et b bt o sipbeanantt NebF! *%ied

(N5§O4J, f(ltbre’ld Ethet/dipdr@tbeb Jafférdgiehttle dodfgdhd 5(4f363y\2quant

oAt SR SO T S

7.23(2?% 39) ) gé, 11-1) i.o,(ﬂer, diest 1y, el 2 (s23KA%t hyl
fI uor ophenyl ) met hyI ] oxy} 3- (met hyl oxy) phenyl ]-1
I, di O

_ug@_gggmi)methvl oxy}-3- (methyloxv)phenvll S- oxopentanoate (DS5) '

é% Oy
ON
0] O\ )\OO
1

0]

1,2-Dibromoethane (106uL, 232mg, 1.233mmol) was added to a suspension of
magnesium (300mg, 12.33mmol) in dry THF (3mL). Then a solution of 4-bromo-1-
{[(2-fluorophenyl)methyljoxy}-2-(methyloxy)benzene (D54, 2.40g, 8.22mmol) in dry
THF (17ml) was added dropwise. The mixture was heated under reflux for 1.5h. The
Grignard formation was followed via HPLC (RYHPLC, 1-fluoro-2-({[2-
(methyloxy)phenyl]loxy}methyl)benzene): 5.59min, Rt (HPLC, D54): 6.24min). When
the reaction stopped, additional 1,2-dibromoethane (0.1eq) was added. After
Grignard formation was complete, the mixture was added dropwise to a solution of 1-
(1,1-dimethylethyl) 2-methyl (2S)-5-oxo-1,2-pyrrolidinedicarboxylate (D1, 1g,
4.11mmol) in dry THF (20ml) at -65°C. Stirring at -65°C was continued for 3.5h. Then
isopropanol and diethylether were added, the organic layer was washed with

aqueous ammonium chloride solution, dried (Na2S04) and evaporated. The residue
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O dOmol, 1M solution in THF). The m xture was al | owed
to warmto -400C and was stirred for 40m n at that

W0 eogpesBur e. Then the m xture was agai n cool erCT/8P2006/009732
-780C and ethyl formate ( 1.23m, 15.2mmpl) was added.
The m xture was left stirring for anot her 8h at the
sane tenperature. The react$n was quenched with

brine, diluted with water and extracted with ethyl
wascutriied witinilash eramatograghyrusingsa Bydlehexanesz/senyl acefate (40% to

1obb/4)tg$fcﬁé’nt48 dfiSraRe (nﬁé %ng&h}?d é@w“@,\gﬁﬁ“\?% (E4PS miz: 376 [M-

di Sso
BQC igﬁ%ﬁoﬁh@? s&m:éas 4 eUPrLQthﬁémWam/ét47|5r[éﬂ‘“ﬂoﬁ'l NMVRa {400

eg’(r%?ﬁ t t e t
Ig/o SO ut |éc} ggu%égnsgﬂl-&eﬁ'q écﬁﬂr 6%2 H‘t ﬁﬁaae"?%:%a%g 4.1
(meH), a8 éad )t 16 ¢4,18H), A2 @fre,. 2H)hR.1e2.0&m| tH), dySefm,vidy, 1.4 (s,
9I_ﬁri ed (Na2S®™4) , filtered and evaporated and the

esi due was purified by chromatography on silica gel
usi ng cycl ohexane and ethyl acetate (9:1 to 75:25) to

caf&ﬁbﬁm)reqw res 489 Descrl pt| on 63:

1-M 1-Dinethyl ethyl) 2-nethyl (2R5R)-5-r4-(r(2-
fluorophenyl)nethylloxy) 3- (et hyl oxy) phenyl | -2-r(neth

I oxy) nmet mL[roI i di nedi carboxylat e (D63)To
tig N 1-di net hyl et hyl ) 2-net hyl
’? 5 {[(2-0
uor opheniyl’) met hyl ] oxy} - 3- (et hyl oxy) phenyl ] - 2- (hydro

xymet hyl ) -\, 2- pyrrolidi nedi carboxylate (D62, 170ny,
0.35nmmmol ) and net hyl iodide (44m , QJOmol) in dry
DMF (2m) at OOC was added NaH (60% di spersion in
mneral oil) (21 ng, 0.52mmol) and the m xture was

Tt&ttitl‘er(ﬁﬂgfduhd Ivashsyhthesized Glibwing. 4 S|mi|§hgrdce&grtaiasrsemat earlier
quenghe

th b tracted with tate.
in e GPERRNT | ayed? wao SBORGA RSBt | S L) ESTea. 1
dulaéthplethyqu&arwi%s@ﬂ%)aqd {Rmp@rbpha@l)mmb@}xaesi due
il B beipEnane s BsE  Bores. TbbAreiiol e Shal materi

(1.6g) was used without further purification in the next step. UPLC: Rt=0.60min, MS:
(ES/+) 358 m/z: [MH'], C20H20FNO4 requires 357.

Description 57: Methyl (5R)-5-[4-{[(2-fluorophenyl)methyl]oxy}-3-(methyloxy)phenyl]-
L-prolinate (D57):

F O—
N
settals
o
AN

A suspension of ethyl (2R)-5-{4-[(phenylmethyl)oxy]phenyl}-3,4-dihydro-2H-pyrrole-2-
carboxylate (D56, 1.6g) and Pt/C Degussa type F101 RAW (5% of Pt on C, moisture
content ca 50%, 80mg) in ethyl acetate (10ml) was stirred for 2h under hydrogen

atmosphere (1 atm). The solution was filtrated over celite, evaporated and purified
using a SCX cartridge to afford the title compound (605mg). UPLC: Rt=0.56min, MS:
(ES/+) m/z: 360 [MH+], C20H22FNO4 requires 359; 1H NMR (400 MHz, DMSO-d6)
d(ppm): 7.5 (m, 1H), 7.4 (m, 1H), 7.2 (m, 2H), 7.1 (s, 1H), 7.0 (m, 1H), 6.9 (m, 1H),
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(1:0 to 85:15) to afford the title conmpound as a
colourless oil (150ny, 86%; R, (HPLC): 6.62m n; NS
WO EB/e322m0 z: 526 [ MENa] C27H34FNO7 requires 50BCT/EP2006/009732
Descri pti on 64j
(5R)-1-(f (1. 1-di net hyl et hvnoxylcar bonyl >-5-f 4- (f( 2-
fluor ophenyl ) met hvnoxy) - 3- @f'ret hyI oxy) phenvn 2 [ (met hyI
oxy).me i ol i ne h | e compo
5.5 i2H), 41 6%1'4873/& (R d Q)r%kzﬁ e”d*)b;”f Ga(ssﬁm|%9 (?ﬁr &wd%ﬂe(m
2H§o| ghﬁt1|$)et1 5qQH, 1g@r | ier in Description 60 using 1-(1
di met hyl et hyl ) "2-net hyl (2R 5R)-
5- [4 {[(2-fl uorophenyl) et hyl ] oxy}- 3- (et hyl oxy) phenyl
De]sc ptibh TEt Nyd:0Xy) AR MbilredhyietnyPY! ' lhethipedi ¢ rdgmyb
Omg, 0. 30nmol ). bm n. V5
fluero phenyme Vil san-3eipratimiengmhenlii2-pyeroliginediea bGX\Mﬂte&Dﬁ58)
65: 1. 1-Di net hyl et hyl
(2R 5R) - 2- (am nocar bonyl ) -5-r4-(r(2- fluorophenyl)
itietriylloxy)-3-(
Qi e hyl 6xy) prpenyl | - 2-r (net hyl oxy) rnet hyl | - 1-
‘ ihQeca boxyl ate (D65) The title conpound (70ng,
repgred by a simlar procedure to that set
eroin Description 6 1 using
1-{[ (1X1-di net hyl et hyl ) oxy] car bonyl }-5-[4-{[ (2-
f ophenyl ynet hyl ] oxy} - 3- (net hyl oxy) phenyl ]-2-[ (net h
yloxy) met hyl ] -L-proline (D64, 140ng, 0.29mmol). K

Thég@k%m@k@é :Z@egiaq Rk %)(\ggé g%getg%sﬁzled?ﬁgg%v[/ ggaeqﬂlir procedure as
set dut Barliet hnym]achquw ezlusmg methy{ galmz)w {azgwo{(opbenyl)methynoxy} -3-
b YREPPAERI-BE L PEr) OV0RY oty P RS dehn i
(E$B$&@)48M[MW@@5&BOEMO_§ rsglnlrdsactsgpn_blcremar @00 MHHaEDCI3) 6
o5 P47 BARIBY, .55 T5RhPh, 3592481 F ik tom e, 7o

7. Mo ph&pgle)9enipH)] oxg) phety6)231 (s,s,2H), 4.92-5.02 and 4.67-

A 3RS bR g IS e, s ety BRI A, 22+
2. 3BpmeiH)abeveL2 Ba(m, 1H),  2.00-2.12(m,1H), 1.85-2.00(m,1H), 1.42 and
1.16(s,s,9H).

Description 59: 1-(1,1-Dimethylethyl) 2-methyl (2S 5R)-5-[4-{[(2-
fluorophenylmethyl]oxy}-3-(methyloxy)phenyl]-2-methyl-1,2-pyrrolidinedicarboxylate:
D59

The title compound (0.16g, 68%) was synthesized following a similar procedure as
set out earlier in Description 7 using 1-(1,1-dimethylethyl) 2-methyl (2S,5R)-5-[4-{[(2-
fluorophenyl)methyl]Joxy}-3-(methyloxy)phenyl]-1,2-pyrrolidinedicarboxylate (D58,
0.23g, 0.5mmol).; R; (HPLC): 6.58min; MS: (ES/+) m/z:496 [M+Na] C26H32FNO6
requires 473.
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(HPLC): 6.05mn; MsS: (ES/+) mlz: 482 [ MtNa] C25H30FNC6

requi res 459. Description 67: 1-(1 .1-Di nethylethvn
wQ20020l2ho (2R5f f ) - 5- (4- (f ( 2- PCT/EP2006/009732

f 1 uorophenyl ) nmet hyl 1oxy) phenyl ) - 2-r (et hyl oxy) met hyl | -

1, 2-pyrrolidinedicar boxyl ate (D67JTo a solution of

1(1 1-di met hyl et hyl) 2-n&hyl (2R 5R)-5-(4-{[(2-

fI uor ophenyl ) rret hyl ] oxy} phen 1I ) - 2- (hydr oxyrret hyI )-1

At {16 BRime 4 -5t

di spersion in mneral oil) and the mixture was stirred
fg_r 1.5h fromO00OCto r.t.. A second batch of 1-(1,1

[C("Q f 1 uorophenyl) met hyl ] oxy} phenyl ) - 2- (h
1 ,2- pyrrolidinedicarboxylate (D62,
P was dissolved in dry DVF (0.5n )and
was added. The mi xture was cool ed at 00C
sodi u dride (6ng, 0.15mmmol, 60% di spersion in
p oil) was added and the mxture was stirred for
1. 5h fromOOCto r.t.. The reactions were quenched
Towi t B brsahdionce afnd ﬂheﬂdimehfnyhethyr)es 2vatethyt oy 8. 6&)-5+4-{[(2-

1 ehB ) e tioRy s PR RS B 3R PV EE 2 wirp Bl i Repre
(D&, 6magp O 3nerdol) o BEOSY dnilheat atdes aemptbmmdf |a®HaHzO (29mg,
0 GeP R 48 PRI RISk b DS 7o kv Eiglpesze
fod\?l-ﬂZr,anﬂGl(I@)’CdAfﬁmr@vapﬂraﬂ@*r of &8 amnal 1tHe ;aqidedd- phad8 Was 2id)dified
to BHEES/5 i lin & id afi e Bilrpabl isfieti Sed 3 sad bingnic
la)ér Whs 4iri8d (NaaS0., ), itered . 08-evapdratean dttdrding théditig . compauAdfwhite

solf1 J3PFien B ) R dBPES) %%%w Fb% B anibaniyl) casrgppnos

red:mmmsptl on 68] (5R)-1I-

- D et hyl et hyl k) xylcar bonyl }-5-(4-(r(2-

f 1 uorophenyl ) net hyl | oxy) phenyl ) -2-r (et hyl oxy) net hyl | -
Ddsciitidni N e61{:068) 1,1-Dimethylethyl (2S,5R)-2-(aminocarbony!)-5-[4-{[(2-

fiuorophenyl)methylloxy}-3-(methyloxy)phenyi]-2-methyi-1-pyrrolidinecarboxylate
D61

/

o &N
o >y
F

A solution of (5R)-1-{[(1,1-dimethylethyl)oxy]carbonyl}-5-[4-{[(2-
fluorophenyl)methylloxy}-3-(methyloxy)phenyll-2-methyl-L-proline (D60, 150mg,
0.33mmol), diisopropylethyl amine (0.115ml, 0.66mmol) and TBTU (116mg,
0.36mmol) in dry DMF (5 ml) was stirred for 15 min at room temperature. HMDS

(0.106ml, 0.5mmol) was added and stirring was continued at room temperature for
2h. The mixture was cooled to 0°C and saturated aqueous NaHCO; solution was

added and the resulting suspension was stirred for 30 min. The mixture was
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The title conpound (white solid, 510nmg, 97% was
prepared by a simlar procedure to that set out
W@2007/0é2246 n Descri ption 60 using 1-(1 , PCT/EP2006/009732
1-di net hyl et hyl ) 2-net hyl
(2R 5R)-5-(4-{[(2-fl uorophenyl ) et hyl ] oxy}phenyl)-2-[(
nmet hyl oxy) methyl]-1 , 2- pylgﬁol i di nedi car boxyl ate (D67
540ng, 1.14mmol). R (HPLC): 6.17m M5 (ES/-)
extigcte wﬁh\@}hy@@@em@@v@aﬁuﬂa@g times; W'ti‘HF?\IIWid (b&'O@ Rnxfzorgamc
Iay@f\'% ?ddBr?d N%@@g fite 53 -ahd: &%%@Fatéd 11'!')9 re@cﬁﬁ wa$ bufified. by
chrpn@iqgﬁamy) on rslliga ]geé,ﬁlgmg %|0@§X@e2@q)|_g ewyggcegatpz(%éo 7:3) to
aff@rd/Be 4t : Y39mn P
o758 (48 ot tiomd. J3ANE: AL, & miniahg 5Py 40
[MtM]rﬁiz_ﬂhﬂ31F242@§xr2qu5rﬁ5@H) 1 49-1 .71 (m1 H); 1. 02
and 1.33 (s,s,9H). Description 69: 1.1-Di nethyl ethyl
(2f?,5ff1-2- (am nocar bonyl ) - 5- (4- fr(2-
B hf (1 1 DXignedryiatiyl)) - g A(ARBRRN
' DMh AL MiokirbdifgomPOUNG
) : ar procedure to
rhl rkaxyla r in Description 6 1 using
(5R) 1-{[ (1, 1-di net hyl et hyl ) oxy] car bonyl }-5-(4-{[ (2-
fguor ophenyl. hyl ] oxy} phenyl ) -2-[ (et hyl oxy) net hyl ] -
Q 05 10ng, 1.1 1mmol). R (HPLO):
: \ES/+) mz: 481 [ M+Na] C25H31FN2CH
}5 . ODescription 70: 2-Met hyl
yl) (2S.5R)-5-(4-(r(2-
met hvnoxy) phenyl ) -1

h
Erg}?) yI5 (4- {[(2 fl uor ophenyl ) net hyl ] oxy} phenyl)-L-proli
R e e T

fludfdppnn)ﬂ)enémyl]b)d/} 3:hhe1h¢bw)mm®l](1 Z:pyrﬁallmned'garbonylaﬂe) ari@58,
0'#&3 t s E '\\//:g'yh@%# \gérf'ﬁ goffo Yo % so |e§g&8$\ﬁlcszlétLrHMage(o'(?oml’
0. &mﬁmaf ﬂMsoM:ttdm il TiHFS.. THEhmixturg avascallbwgzda to wasn ¢y +483C and was
sﬂéNa%?r %&{hlgyat tﬁ%ti%g{%ggqilzr\éﬁy %r?]l t‘gedin Ilgggvgﬁessgéjéfﬁ cO8&d to -78°C
and ethyl formate (1.23ml, 15.2mmol) was added. The mixture was left stirring for
another 8h at the same temperature. The reaction was quenched with brine, diluted
with water and extracted with ethyl acetate. The organic layer was dried (NaxSO.),
filtered and evaporated. The crude material was dissolved in MeOH (5ml) at 0°C and
NaBH, (30mg, 0.79mmol) was added. The mixture was stirred for 1h at the same
temperature. The reaction was quenched with a 5% solution of aqueous NaHCO;,
diluted with water and extracted with ethyl acetate. The organic layer was dried
(Na,S0,), filtered and evaporated and the residue was purified by chromatography
on silica gel using cyclohexane and ethyl acetate (9:1 to 75:25) to afford the title
compound as a colourless oil (170mg, 46%); R, (HPLC): 5.78min; MS: (ES/+) m/z:
512 [M+Na] C26H32FNO7 requires 489.

Description 63: 1-(1.1-Dimethylethyl) 2-methyl (2R 5R)-5-[4-{[(2-
fluorophenyl)methyljoxy}-3-(methyloxy)phenyl]-2-[(methyloxy)methyl]-1.2-

pvrrolidinedicarboxylate (D63)
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usi ng cycl ohexane and ethyl acetate (85:15) to afford
the title conpound (3.4g, 97% as a white solid.; R
W@ MHRZ@)2260 56m n; 1H NVR (400 WMHz, CDCl 3) d (ppPgT/EF204&2009732
7.60(m3H); 7.29-7.42(m 3H); 7.15-7.25(m 3H);
7.06-7.15(m 1 H); 6.86-7. 03$m3H); 5.10 and 5.15
(s,s,2H); 4.84-5.04 (m3H) 974.48 and 4.55 (mm1 H);
3.69 and 3.84 (s,s,3H); 2.27-2.39(m 1H);
2.16-2.27(m 1H); 2.03-2.16(m 1H); 1.91-2.03(m 1H).
Description Z& 2-Methyl i-(phenyl nethyl)
f 2-
n @ yl I oxy) phenyl ) - 2- (hvdr oxymet hyl ) -1
' r ol | di ngdi car boxyl ate: The title conmpound (
owas prepared with a simlar procedure to
earlier in Description 62 using 2-nethyl
thyl) (2S,5f7?)-5-(4-{[(2-
aor ophenyl ) net hyl ] oxy} phenyl ) -1, 2- pyrrol i di nedi car bo
xylate (D70, 2.Qg, 4.31 mol). R (HPLC): 6.06mi n; M
(ES/+) mlz: 494 [ MH + C28H28FNO6 requires 493.
ToDesar i solutinn 72:0f2- Met hidimetiyletoply | mekmgthyl ( 2 2RER)-5-[4-{[(2-

iR BHRIP PG P ENeONB 2 VEORMSI (- (1 (211 o

pymoltnjh’ruelm,aft)qxel.atwl Q_Dﬁzy) pA@mgn-0.35mmol) and methyl |od|de (444l,
O.é;nﬁg@mﬂr Jy'%ﬁzghﬁ%ét%%ﬂagta?ﬂgg&%%ﬁo ?Fb%loﬂ% Hineral oil)
(2frhg\0.52rheol) Iahd"glheh muggmy?mmb)fem .BhyremoRidet ity [ The reaction
v R LR 0P by pERIB 0 AL P s

wdshéd -tlhmtaytimeﬁ wiith Hige $b|dybr|rtdﬂldy|ehd(élaa$\@4)td!rﬂi evapanated vamsl the

bt 5 et SRRy B 38405 s TUBEREE g Bt

(1:ac®t 88:¢5) tthafferdgaaititiel @yepound sasna sdodmliriess foil i (480rogl 86%); R

QT e e e T S

usi ng cycl ohexane and ethyl acetate (1:0 to 9:1) to
Dafford t he t|

540N tio

The title compound (white solid, 140mg, 97%) was prepared by a similar procedure
to that set out earlier in Description 60 using 1-(1,1-dimethylethyl) 2-methyl (2R,5R)-
5-[4-{[(2-ﬂuo‘rophenyl)methyl]oxy}-3-(methyloxy)phenyl]-2—[(methyloxy)methyl]-1 ,2-
pyrrolidinedicarboxylate (D63, 150mg, 0.30mmol). R; (HPLC): 5.96min. MS: (ES/+)
m/z: 512 [M+Na] C26H32FNO7 requires 489.
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Description 73: (5f?)-2-((r(1

>Di et hyl et hyl Kdi net hyl ) si |l yl | oxy) net hvn-5-(4-fr(2-
wo bwoneimenyl ) net hyl | oxy>phenyl ) - 1- (f ( phenyl nep¢il/EP29Re/009732
carbonyl >-L-proline (D73) The title conpound (white
solid, 120ngy, 67% was preBared by a sim | ar procedure
to that set out earlier inY®escri pti on 60 using
2- net hyl i-(phen1ylrreth ). (2f?, 5R) .

flucrbbieiiyl)ietHyf et heAWYD loxyImethyl]-1-

, 2- pyrrolidi nedi carboxyTl ate ) nmg, 0.3mmol). R

pyrreidinecarboxdatgi(RBS\Vs: (ES/ +) mlz: 594 [ VH]

C33H40FNO6SI requires 593. Description 74:

Phenyl et hyl R. 5R) - 2- (am nocar bonyl )-2-(m . 1-
met hyl etRy)(di met hyl ) si |yl loxy>net hyl ) -5-(4- (f(2-fl

et Nyl 1oxy) phenyl ) - 1-

(g I di Necak boxyl ate (D74): The title conpound (85ngy,
0% vvaséx pQred by a simlar procedure to that set
Qut.ear™Merjrn description 6 1 using (5R-2-({[(1
,rreth hyl) (di met hyl ) silyl] oxy}net hyl) -

F 4L {[ (2-fl uor ophenyl ) met hyl ] oxy} phenyl)-1-{[ (phenyl m

et hyl ) oxy] car bonyl }-L-proline (D73, 120ng, 0.20mmol).

R, (HPLC): 7.82min; MS. (ES/+) mz: 593 [MH +

T g BOBDEA Y7 O E0T B Dol a BBl prRepyre tothat st ou
earieb-i( 4Désqription 61 usi_ng (5R)-1-{[(1,1-dimethyle_t yI)oxy]carbonyl}-5-[4-{[(2—
flubro iR AP TR AR M A B ROV Ry IbRAMBI-L(SR8e: (D64,
14028, SRRo@wr(olri Roc@tRidhy| §.88m(nf [ MS: 1{ES/+) m/z: 389 [MH-Boc]
[ t hyl. kRet hyl ) silyl t hyl)-5-(4- 2-fl
RN RS ISR IEF oy phemy D)1 LA
pyrrolidinecarboxylate (D74, 85ng, 0.14mmol) in
ol (ggl) wag, 3qaeduRalhdr Umo(hOmD, 10 (% 58

eryahernd e dydroxyretiy Al , F-pyrrBidimedicarboxylate:
talyst was filtered off, the solvent renoved under
(Dgéhl . N
uced pressure and the crude material purified by
OH
-

D X

The title compound (930mg) was prepared by a similar procedure to that set out
earlier in Description 62 using 1-(1,1-dimethylethyl) 2-methyl (2S,5R)-5-(4-{[(2-
fluorophenyl)methyl]oxy}phenyl)-1,2-pyrrolidinedicarboxylate (D34, 0.80gq,

1.86mmol), prepared with analogous procedure to that described hereinabove. R;
(HPLC): 6.05min; MS: (ES/+) m/z: 482 [M+Na] C25H30FNO6 requires 459.

Description 67: 1-(1,1-Dimethylethyl) 2-methyl (2R ,5R)-5-(4-{[(2-
fluorophenyl)methylloxy}phenyl)-2-[(methyloxy)methyl]-1,2-pyrrolidinedicarboxylate
D67
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chromat ogr aphy on silica gel using cycl ohexane and
ethyl acetate (9:1 to 75:25) to afford the title
W@ opoedd (50ng, 79% as a colourless oil; R FERPEE)006/009732
5.00mn; Ms: (ES/+) mlz: 459 [MH + C25H35FN2CBSi
requires 458. Description 76: 1-(1 .1-D nethyl ethyl)
2-methyl (2S,59)-5-(4- r(pﬁ%nyl nmet hyI ) oxyl phenyl | -

, 2-pyrrolidinedi carboxylate (D76): The title corrpound
(1. 359, 82% was prepared by a simlar procedure to
that set out_#arlier in Description 6 using nethyl
(58 5- {-[(ph@nyl nmet hyl ) oxy] phenyl } - L-prol i nate (D5,

. Rt (HPLC): 6.45mn; Ms: (ES/+) nfz:
‘» C2 BRONCH requires 4 11; 1H NWR (400 MHz,
CDCl 3) o7 0 7.21- 7.53(m5|—|);7.05-7.16(m2|—|);
6y IR 6. 98(nx2H); 5.00 and 5.16 (d,d,1 H); 5.05 and
-2 (s s, 2H); 4.51 and 4.63 (d,d,1 H); 3.77 and 3.78
(s7s,3H); 2.37-2.53(m1H); 2.22- 2.37(m 1H);
(1 83- 2@9% 1H)g 1. 17?T ild.n@ﬁﬁétﬂa{lw 21m8t21P/Iand(2]R 8R)-5-(4-{[(2-

scri pt

quQron’e@M)he@Moge};ph@y )@q@ﬁ@l@éyrﬁﬂh}lbg 2(-qyrro¥|d|ned|car1)oxylate
(Déézpd?s%ﬂ?g'ol"fftfgl Péﬂ&ﬁl&ﬁﬂﬂ’lo&dﬁ (13041, 2mmol) in dry DMF (Smi) at 0°C

ne | car | ate he titl e conpound
walsI5g! sodbam busidpr(E9me ot Sy 6§1°mdp5@ersmfbleéalue@l ot and the
m&t??et wﬁgg‘ﬁ%ﬁe {oﬁa}{%ﬂ gém 'Onﬁl;(?? rhpstek:?rfh EatHﬁ loPg-(41 (dmethylethyl)
2- @G#ﬁhlem(QRxﬁR)yﬂ Mdi«?}f\ynmwpewl)Inethyl]oxy}phenyl) -2-(hydroxymethyl)-1,2-

7
py éhgﬁrgor &éﬂ)%&%ﬂ %Q@ﬁsﬁt‘lﬁﬁdﬂ @a gf\%g ’\Ié d?@CZEESMI—FIB and
metbyj ubdides was @dddd TkieRnik tm@wwz:oolem@t 8jC and sodlum hydrlde (6mg,
0. %&%B?arqé%saﬁér%&( iR %[rgeralgyllgé/ag ggéd%%cﬁ%he rﬁrx%fl) %va% I'5.l)t|rred for
1. 5h BrérB 050 (tm 2tH) The? réastipng aafe kdenctred3gath 2br5@(|m B8Ry ; the two
21-2. 36 9
mu(tyress ygﬁe g%é@%d at}\ldoér%](tégga \Uir}g%%ﬁé't% Fmra]orégmc layer was
wash&d HiEpe Zined mm::e))cylpltmny] Yriegi- ((Ne@S@o?and evaporated to afford the
di azas Qr4. n e

titlg &pmpogrﬁé 3% afé%)ﬂﬁg% i 0(% rflﬁ{/ ﬁl{’/l%) g@gﬁ%ﬂé’ (BS/+) m/z: 496
VRG] C6HB2EDOBN caveirby 1 4735- -'H4NMR (400 MHz, CDCl3) 8(ppm): 7.48-
7.59(m,1H); 7.42-7.48(m,2H); 7.28-7.36(m,1H), 7.13-7.21(m,1H); 7.03-7.13(m,1H),
6.89-7.00(m,2H); 5.13 and 5.16 (s,s,2H); 4.94-5.06 and 4.74-4.83 (m,m,1H); 4.09-
4.19(m,1H); 3.78-3.96(m,1H); 3.83(s,3H); 3.41(s,3H); 2.44-2.70(m,1H); 2.17-
2.36(m,2H); 1.69-1.87(m,1H); 1.11 and 1.40 (s,s,9H).

Description 68: (5R)-1-{[(1,1-Dimethylethyl)oxylcarbonyl}-5-(4-{[(2-
fluorophenyl)methylloxy}phenyl)-2-[(methyloxy)methyl]-L-proline (D68)
/
/O

0 X

The title compound (white solid, 510mg, 97%) was prepared by a similar procedure
to that set out earlier in Description 60 using 1-(1,1-dimethylethyl) 2-methyl (2R,5R)-
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[ (phenyl met hyl ) oxy] phenyl }-1
, 2-pyrrolidinedi carboxylate (D77, 500ng, 1.1 1mmol) in
woredoasmko (30m ) was added Raney Nickel (sl urrBCIi/EP2006/009732
water, 1 spatula) and the m xture was stirred under a
hydr ogen at nosphere (6 at for 6 hours. The catal yst
was filtered off, the solv renmoved under reduced
pressure, and the solid residue was treated two tines

5- (m{[t(fhﬂu@pgml)mawyﬂexyémwa@r[ reeya)metwlldrgr white
yﬁ&idtr%dreeﬁb%wcyc i rsabhgxeohc;wncnftmﬂmc 3@%mf Qis:Sies/-)

hour s "unt ation-was conplete. The sol vent was
m/z. e%@\[MdNnhGéﬁHﬁméﬁqulﬂes 459; eHaNMRt A0 MHzd OMER-ds)i ppm):

12%b‘chzl 8? gJ%/ﬁanergﬁt an roﬁiéguggrﬁggﬁ‘&#féo orzg)tl’(l388

7.00{rh)28t)cHrtpoanti5 48 (s, svm-ﬂ)t d.6304.72 anti30e-4.8850h,m, Re); 3.92 and

PLO) . 3-890, 0, LGhlfro otk hs .
0 Gt A0SR T E S SR BE RT3 260 (ehin 1hy
2.051BAN2DY 11497 1(e513)32,;0218AdNME (s4)8HIMHz, DMVBO- d6)
dippm: 9.1 1 (S, 1H); 7.76 and 7.66 (s, s, 1H); 7.43
(dd, 2H); 6.66 (dd, 2H); 4.81-4.70 (m 1H); 3.29-3.20
Deémptiibhl) 15919 3. ﬂﬂDﬁmethﬂJbbhvl 2. 472F25892{(arn|nzbhrbomlﬁﬁ-(éﬂr{[(z

(Dag)l D| met hyI et hyI
(2S.5S)-2-(4-{r(2-fluorophenyl)net hyl | oxy)phenvn-
6-QXQ 1 , 7-di azaspi r of 4. 4] nonane- 1- car boxyl ate (D79):
The title om%und (130my, 76% was prepared by a

usi ng 1, 1-di net hyl et hyl

2),(4 @ydr oxyphenyl ) - 6- oxo- 1

[4. 4] nonane- 1- car boxyl ate (D78, 130ng,
(HPLO): 5.71 mn; Rf (cycl ohexane/ et hyl

3:7): 0. 45; ME: (ES/+) mz: 463 [ MrNa+] .
C25H29FN204 requires 440; 1H NVR (400 MHz, DMSO- d6)

The (tie ompbuf® (400ing] . 8% (\ﬁiisSﬂdeU)ared%)B@sﬁm%(pmdéld)Jte to that set

ool Dby A b DR -

ﬂuaro ﬁe@lﬂ%&ml]ako}phawym& Rmé iy ioxrhethyd]- L85ro||ae 09((nsaH) 510mg,
11(1§nr§ole5Rt (I(—igl_a_l)t‘io}mm &S (Eg/+)1|r?9/z 3’8 ?M ]]C2%§-|31FN205

requires 458.

Description 70: 2-Methyl 1-(phenylmethyl) (2S,5R)-5-(4-{[(2-
fluorophenyl)methylloxy}phenyl)-1.2-pyrrolidinedicarboxylate (D70)

To a solution of methyl (5R)-5-(4-{[(2-fluorophenyl)methyl]oxy}phenyl)-L-prolinate
(D33, 2.5g, 7.6mmol), and diisopropylethyl amine (2 ml, 11.4 mmol) in dry DCM
(25ml) at 0°C was added dropwise benzyl chloroformate (1.3 ml, 9.1 mmol) and the
mixture was stirred for 1h from 0°C to r.t. The mixture was washed with a 20%
solution of citric acid and after with brine. The organic layer was dried (Na,SOy,),



Descri ption D80: Met hyl
6- (4- hydr oxyphenyl ) - 2- pyri di necar boxyl ate (D80): A
worRoor0424of met hyl 6- br onp- 2- pyri di necar boxyl aP€T/ER20865009732
g, 6.22 mol, 1 eq), (4- hydroxyphenyl)boronic acid
(0.945 g, 6.85 mmwl, 1. 1 eq), Pd(PPh 3 4 (0.718 g,
O 06 mmoles, 0.01 eq) and 1®lcos ( 1 7 g, 12 4 nnoles
in dioxane (15 nL) and water

ML BRI M A U AT SO
us@I l%?aoM@én%%B thyatdtateaBs T 6) @rdfRfd €h‘é6tftle N@Eﬁ%@&nd (3. 4g, 97%)

ered and evaporated todryness he crud nd
asvaa:whpiaraOflqi bR, GHPLEL o500 GO 4 Vi, SEGeIch PR 7.42-
r 0 n
iDL A R0 F18T 3R 07 0B | SRR - (m. 1)
5 5. ‘rOeamlédl Sufscie2H); dciide®04 dme3tdudetd andy#wé Mhe, ‘tH)t 6@9 and 3.84

3 %Wzé%“ﬁmz“?'i i s p G L T

690703(2H m, 7.80-7.98 (2H, m, 80806(3H m .

umfoES’ Y M.z Z?MEMW)\ Cﬁbﬁen’szl}'ﬁ&hvn?q“' " e5R 2R (4-{[(2-

o\, I]Jl.IUII Dol .

lidinpdicarboxylate:

ri di necar boxyl ate (D81) To a sol ut| on of nethyl
4- hydr oxyphenyl ) - 2- pyri di necar boxyl ate (D80, 650

10 DY

PH N acetone (8 m) were added K2CO3 (780
3] ) cand 1- (bromonet hyl ) - 2-f1 uor obenzene
A°260\mol ). The m xture was stirred at 6C0C
n| e® at nosphere for 6h. Sol vent was renoved
nder r c d pressure and the residue was dissolved
[ ani ¢ phase was washed with water,
over filtered and evaporated to dryness
The crude conp d was purified by flash
chromat ography on 25 g silica gel cartridge, using a
gradi ent of cycl ohexane/ethylacetate 10/0 to 8/ 2 as
TH M%n&omS;ScQJnG' (VGIQF; hged) Was p%{iHP&!JWﬂh (a7)Rhilamprodéddre to that set

om\ carpien n“)pe i ABZqusﬂgusé ot 71 GOy $08RR5 3 (4-gr(2-

15  fluorophenyl)methylloxy}phenyl)-1,2-pyrrolidinedicarboxylate (D70, 2.0g, 4.31mmol).
R( (HPLC): 6.06min; MS: (ES/+) m/z: 494 [MH]+ C28H28FNO6 requires 493.

Description 72: 2-Methyl 1-(phenylmethyl) (2R .5R)-2-({[(1.1-
dimethylethyl)(dimethylsilylloxy}methyl)-5-(4-{ [(2-fluorophenyl)methylloxylphenyl)-
20 1,2-pyrrolidinedicarboxylate (D72)

To a solution of 2-methyl 1-(phenylmethyl) (2R,5R)-5-(4-{[(2-
fluorophenyl)methylJoxy}phenyl)-2-(hydroxymethyl)-1,2-pyrrolidinedicarboxylate
(D71, 200mg, 0.4mmol) and imidazole (60mg, 0.88mmol) in dry DMF (1ml) was
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CH3CN: 0% to 9598 in 3 mn., 9598 for 1 mn., 95%B to
08 in 0.1 mn., flowrate: 2mM /mn]. R = 2.90 mn
WO 2@0892240m z = 338 (M+H) +) . C20HL6FNG3 requi r BGT/BB2006/009732

Descri ption D82: Met hyl
(2S.6R)-6-(4-(r(2-fl uorophenvnnet hyl | oxy) phenyl ) - 2-
pi peri di necar boxyl ate, net
(2R, 6S) - 6- (4-&; (2-f1 uorophenyl ) met hvnoxy) phenyl % 2-
adgedbtert-lty] stirae izl ghleridesny e mixkyewasostined faksepurs. The
[ 4- ( - 0 ] : } - .
oo Jrase Sar R A g Y T MG ragteg with sty
acetatet Tbe axganiq Byenvps washediwih ice cpld (bpipe, @rgd M&A)w)"ltered
] r : r,0pe 6 ! i
and Rgafirtic Tt g AaRcRaed 3] ooy oh sREs YRl bppre
cyddexsne daneld ethyh exsetateOrt :Owtes 9dddiedatferd theetitter gamipeund as a
bt a dgi r - fi a +
coBlASE, EPUTAPEE PERCR: FIREUE o IR s S G 30808,
C3di142FNORSiceqainest @yt aphy on 20 g silica gel cartridge,
using a gradient of DCM MeCH 10/0 to 9,5/0,5 as an
eluent, to give the title conpound (420 ng, 47% as a
i (1, BDEthE ] pesinl)-9-64

QN )~ P

din@t AR

, 2- ioi peri di nedi ¢gar boxyl ate. 2-nethyl | (phenyl et hyl)
(2R6S) - 6- (4- ({ 02=f | uor ophenyl ) met hvnoxy) phenyl ) -1 . 2-
pi peri di nedi calr—boxyl ate (D83) To a solution of racemc
nmet hyl

—~0

4- { b2- f 1 uor ophenyl ) net hyl ] oxy} phenyl ) - 2-

dT ngcarpoxyl ate (D82, 420 ng, 1.22 mmol, 1 eq)

VPEA[(320 ml _, 1.80 mmol, 1.5 eq) in DCM (9 m)

, @t O0C, phenyl nmethyl chloridocarbonate (213

1.47 | 1.2 eq). The m xture was allowed to

RT and stirred under nitrogen atnosphere for

The reac was quenched with water. The organic
phase was separated and evaporated to dryness. The

Theetitle| dompgund (slgite solid, 120mg, 67%) was prepared by a similar procedure

to that set out earlier in Description 60 using 2-methyl 1-(phenylmethyl) (2R,5R)-2-
({[(1,1-dimethylethyl)(dimethyl)silylJoxy}methyl)-5-(4-{[(2-
fluorophenyl)methylloxy}phenyl)-1,2-pyrrolidinedicarboxylate (D72, 180mg,
0.3mmol). R, (HPLC): 7.98min. MS: (ES/+) m/z: 594 [MH]+ C33H40FNOG6Si requires
593.

Description 74: Phenylmethyl (2R ,5R)-2-(aminocarbonyl)-2-({[(1,1-
dimethylethyl)(dimethyl)silylloxy}methyl)-5-(4-{[(2-fluorophenyl)methylloxy}phenyl)-1-

pyrrolidinecarboxylate (D74):

oF

Si—
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conpound was purified by flash chromatography on 20 g
silica gel cartridge, using a gradient of
w@e e okt@nes/ et hyl acetate 10/0 to 8/ 2 as el URCGI/EP2906/009732
give the titleconpound (525 ng, 89% as a racenate.
1H NWMR (CDCI 3, 400 MHz): d m: 1.60- 1.79 (2H, m,
180202(2Hnj 2. 04- 2. (2H, m, 3.22 (3H, s)
t 5.13 2Hs)521 2H, s
The)t'ﬂe 60'8901( 85ang, 7&" bpWay preparest by apimitar E@chwg t(é mat set out
eaffibr |n7de@Zr|;§tloi|1|'é1 dising e?@%ft(‘r{ 'I-@ﬂn&ﬁﬂeth%gﬁﬁé}b{%)sﬂylMy}methyl)

nmet hy cvanonet
5- (ﬁﬂ{ﬁgﬂ@gﬁgb@qyj)mryyi}pp@mry -gn{J,prerlylmethyl)oxy]carbonyl} -L-proline
(D7 @2@%' @ SRS ROXHACS: 728amhhwis] (Eshgnesby | MH]+

(cvanonethy )-6-(4-(r(2- fluorophenyl)nethvno
C3§%WEJ'H§%Q5:S' requiresiS®er i di nedi carboxyl ate (D84) : A

solution of racem c 2-methyl i-(phenyl nethyl)
2S, 6R 6 4- 2- fluoro hen I net h X henyl
De(s i ) ( ( p )(dmxw-}snyl )P 5- 4 2-
flugn n1 b (- pinéf‘ﬁae ed to - 780C and
. ; Was added dropw se. The
reaction m xt was stirred for 30 mn at -400C under

a nitrogen at phere. Then the tenperature was cool ed
to -780C and &-solution of bronpacetonitrile (460 m
6.6 nmol , ,eQ)) in THF (2 nm.) was added. The reaction
[ fat N-78 OC under a nitrogen atnosphere for
N ion was quenched with a saturated
on of NBMCI and AcCEt was added. The organic
phase was separated, dried over Na2SO4, filtered and
pgrated to dryness. The resulting crude conpound
wes _purified by flash chromatography on 20 g silica
gel cartridge, using a gradient of cycl ohexanes /ethyl
Toacetaat es&Qﬁd}] t 0o/ 3 phen@ieeyt tQZ@JSW@-Zt(bmntdchibenyl) 2-({[(1,1-
dlrgetgglewp{d rﬁgthyl%}iwpxyh/%?thi].w (%ﬁ%ﬁi{%ﬂ roRpl en%;?me Y y nyl) 1-
pyrfbudur?ed%o&@lblte ctb743 853119( ahmmd)ol) & 7raet(hahb| $2ml)5wé§ added
(2 ThomS 5 201 Lo %28k )
pa aqu;_!ﬂ( Qrpg 1-,0\4{@%(d2')qba§|§ on7ac§ ed carbon) and th mixtur Was stlrred

under hydrogen atmosphere (1 atm) for 30min. The catalyst was filtered off, the

solvent removed under reduced pressure and the crude material purified by
chromatography on silica gel using cyclohexane and ethyl acetate (9:1 to 75:25) to
afford the title compound (50mg, 79%) as a colourless oil; R, (HPLC): 5.00min; MS:
(ES/+) m/z: 459 [MH]+ C25H35FN203Si requires 458.

Description 76: 1-(1,1-Dimethylethyl) 2-methyl (2S,5S)-5-{4-
[(phenyimethyl)oxylphenyl}-1,2-pyrrolidinedicarboxylate (D76):

O (@)
b %

The title compound (1.35g, 82%) was prepared by a similar procedure to that set out

earlier in Description 6 using methy! (5S)-5-{4-[(phenylmethyl)oxy]phenyl}-L-prolinate
(D5, 1.24g, 3.98mmol. Rt (HPLC): 6.45min; MS: (ES/+) m/z: 434 [M+Na]



10

15

20

25

7.38 (4H, m, 7.45 (2H, d), 7.55 (1H, t); R (HPLC) =
6.65 mn. Description 85: 1-(1 .1-D nethylethvn
WQ 200204210 ( 2R 5f ?) - 2- (cvanonet hvn-5-(4-(r(2- PCT/EP2006/009732
f I uor ophenyl ) net hv
poxy) phenyl) -1, 2- pyrrol i di nedi car boxyl ate (D85)To a
sol ution of 1- (1 , 1-di methlﬂethyl) 2- et hyl
2S, 5R) -5-(4-{[ (2- quoro enyl ) net hyl ] ox henyl ) -1
czﬁuzw@% o 44 bk | GV (50, M%) CBCIDy STHdepm7.21-

Iﬁﬁ"%i%b d%fﬁw%y f?ﬁoé 98’@ ?I\-/I\z' %H%j‘é@fee gﬂf’?ﬁz}%s and 5.07

(s,s8Hut4.6h ands4 §B| (ﬂrdeﬂ'l)at:i ZEBOQZ 3. ?ﬁ (86.3hi)ing8é<- 53('me1rH)t Re22-

PSR e R on L

m xt ure was Ieft stlrrlng for a further 30mn at the

De%&{ﬁnohe'mﬁr aj. H?Dﬂ&‘tﬂm%%?x"t | DR HRP ‘ié‘§ naPhethyl)-5-{4-

0e"S0r U IUII ;

SdAdl Ul dateu darmmorirulrr ¢rm o

extract ed W thEt OAC(Z X 675rrL) The organl c |layer

vvas eva €d and the crude material was purified by
OYRE-QaT, p P~on silica gel using cycl ohexanes and
of acﬁts (8:2) affording the title conpound
( oyellowthlck oil. 1H NMR (400 Mz,
3 (9 7.53 (t, 1H), 7.43 (d, 2H), 7.29-7.37

7 (t 1H), 7.07-7.13 (m 1H), 6.97 (d,
,516(3 2H), 4.88-4.95 (m 1H), 3.90 (s, 3H),
3.52 (d, 1H), 315(d 1H, 2.57-2.70 (m 1H),
The tngecgrr@gurqdr(o 9g4)41%). vees- prepared gy alﬂ)nllaqp@ge@rg@o that set out

ea% lnl Qésd(@ﬁo hyl%r?g‘z” l},@ﬁ '1%?@¥{ethfypl 2 mfthy% 68 ,5S)-5-{4-

[(Pﬁemwnetb\bl&wy]phenyl} 1,2-pyrrolidinedicarboxylate (D76, 1.12g, 2.72mmol). R,

(H%?&f\é%@m @s}b %{24&&’@%%@%&@%&&@5‘ rbgﬁiﬁs%rso, 1H NMR

ol dine 1-di net hyl e
(4qe Wz?)GEK;Ig)%(pbm,?? 3ﬂ+7u4ﬂ (opHene.91-7. OO(m 2H) 5.10(s,2H); 4.91 and

s T B By <SS, 4

2.51mghiHYER RY 263603 JH)21 802YA(M(12H?1.52 Ahe F-424 s S[IHD-

Description 78: 1,1-Dimethylethyl (2S.5S)-2-(4-hydroxyphenyl)-6-oxo-1,7-

diazaspiro[4.4lnonane-1-carboxylate (D78)

To a solution of 1-(1,1-dimethylethyl) 2-methyl (2S,5S)-2-(cyanomethyl)-5-{4-
[(phenylmethyl)oxy]phenyl}-1,2-pyrrolidinedicarboxylate (D77, 500mg, 1.11mmol) in
methanol (30ml) was added Raney Nickel (slurry in water, 1 spatula) and the mixture
was stirred under a hydrogen atmosphere (6 atm) for 6 hours. The catalyst was
filtered off, the solvent removed under reduced pressure, and the solid residue was
treated two times with toluene and dried under vacuum. The dry white solid obtained
was refluxed in methanol (30ml) for six hours until cyclization was complete. The

solvent was removed under reduced pressure and the crude material purified by
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fl uor ophenyl ) met hyl ] oxy} phenyl ) -2-(2-oxoethyl)-1
, 2-pyrrolidinedi carboxylate (D37, 9.5g) in nethanol
W@ 3@moy22was cooled to 5-1 0C. Met hyl ami ne i n neCHERZ6/009732
(12.7g of a24.7% solution) was added and the m xture
stirred at 5-100C for 1 hour. Acetic acid (7.6m) was
added to give a pH of apprdQ@mﬂtely 7, and then the
nperature was raised to 20-25 0C. Sodi um

chmm%\te%&aew BB BYFS apli using(dHchigPmEHEng daethane! P to @) to afford
th@Vtﬂre toMBYlind tdRe8 WhRke Mdokdi U(ﬁ%oﬁntg' fafs% éﬁt %@P@é 0§8§r9fn Rf

further 2 hours. Methanol was distil

(dva@tﬂj’ﬂ?thﬁﬂﬁéweﬁ@@f"wxpdﬁe O41e M8d (ESEN @Yihy%%d%&/'al‘lé*] 355
(MR, o ARBANDDY robaflE d2; TRONIRIRIOR WiFE RSB fbrff'd.11
(s{ 2*5):17)76 Fhe hﬁﬁnm sedHpth43 (dt &Hit 6.66dHdt 2idk<t.8%e4.80 (m, 1H);

I,AC, i t ol utd.an _
o HSRBE Wl o200 i ot AL 2 LA P Lt IR Kb
1. &b (n,uth)c A6BdngR @n,sldl)ut.Bdand lmrﬂs)s @ht)l ethyl acetate to
pH 9. The aqueous | ayer was re-extracted with ethyl
acetate (25m ), then the conbined ethyl acetate
Desgfiptianoi9:wh4-Rimethylettw (2 8.6 61014 $I(@-filgrd pheayime they oy ey )-
. o de (6.6g) also
| et hyl

(2R, 5R)

fluo u ny hyI ] oxy} phenyl ) - 7- net hyl - 6- oxo- 1
/Lw‘asm roff4. 4] nonane- 1- carboxyl ate. Ms: (ES/ +)
3 ]O (cycl i sed product) Exanples Exarrpl e 1.
- 5- (- (B 2- Fl uor ophenyl ) et hyl 1oxy) phenyl ) - 2- net hy
e olin de hydrochloride (ED To a solution of
‘,a met hyl et hyl (2S, 5R) - 2- (am nocar bonyl )-5-(4-{[ ( 2-
fIuorophenyl)nethyl]oxy}phenyl) 2-met hyl - 1-pyrrolidine
Tr@aﬁtkeowhpdwd((momg, B6)was Prég@ndbby ai simiarnprsteduee of that set

o gefer FEBRerpusr daayeTi 1 Joueneinet 1 ARG TP RPaan-©
oxoor, 7-Hidzaspiroid 4)Jhoednd- eoambrflatee(D78, 130mg, 0.39mmol). Rf (HPLC):
5.71min; Rf (cyclohexane/ethyl acetate = 3:7): 0.45; MS: (ES/+) m/z: 463 [M+Na+].
C25H29FN204 requires 440; 1H NMR (400 MHz, DMSO-d6) 6(ppm): 7.66 and 7.83
(s,s,1H); 7.50-7.65(m,3H); 7.35-7.49(m,1H); 7.16-7.32(m,2H); 6.86-7.04(m,2H); 5.11
and 5.12 (s,s,2H); 4.79 and 4.84 (m,m,1H); 3.06-3.28(m,2H); 2.18-2.43(m,2H); 1.85-
2.09(m,2H); 1.75-1.85(m,1H); 1.51-1.72(m,1H); 1.33 and 1.36 (s,s,9H).

Description D80: Methyl 6-(4-hydroxyphenyl)-2-pyridinecarboxylate (D80):

HO

A mixture of methyl 6-bromo-2-pyridinecarboxylate (1.35 g, 6.22 mmol, 1 eq), (4-
hydroxyphenyl)boronic acid (0.945 g, 6.85 mmol, 1.1 eq), Pd(PPh3), (0.718 g, 0.06
mmoles, 0.01 eq) and K,CO; (1.7 g, 12.4 mmoles, 2 eq) in dioxane (15 mL) and
water (8 mL) was heated at 100°C for 2 h. Then AcOEt was added and the organic

phase was washed with water, dried over Na,SO,, fitered and evaporated to
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further addition of AcCl (130m ) was nade and stirred

for 30mn rt. The reaction m xture was kept overni ght
wW@e00708240 Then AcCl (anot her 100m ) was added BCT/@B1006/009732

stirring for 15 mns, then for 1 hour at rt. The

reaction was then con‘pl ete éas shown by HPLC). The

m xture was evaporated to %8 ord the title conmpound as

a white solid (246 959 ; HPLC) 3.62m n; Chiral
dryfese;: The Eiyef: comppwgc‘ﬂ; WaR pADflew gn fipsh chemasogramynen 50 g silica

i
ool ey oy e L Rt P10 €12 s g
Salventse wer (2moiednvndenragyesdspresstse to@ive the fitlst compound as a

vefEEORIEATRR AR R (el RO 05 (i, g ps L. o

6.90-7.03K@H, ®),1728Q-€.98 (1, mY,. 8BO-8(06(3H,H). MS:FES(+#),m/2H30 (M+H)".

3H), 7.21 - 7.30 oH), 7.1 1 (d,
C%»tﬁ%'\'? '86{“ %H)4 60 - 4.76 (m(mlH)H)Z PR
(m 19, 2.23 - 234 (m 1) 1,99 - 211 (m 18,
: D he [

gysdlned:abommm)e to that descrl bed above for Exanpl e
1. For each conpound, reference to a starting nateri al

ded. This is provided nerely for
he skilled chem st. The starting
Tecessarily have been prepared from
pred to. No. SMR5 Characterising data
2-cyanobenzoxy R, (HPLC) 3.39 mn; Ms: (ES/+)
g  [MH] . C20H21IN3O2 requires; 1H NVR (500 MHz,
DYBOd6) d(ppm: 9.89 (br. s, 1H), 8.29 (br. s, 1H),
: s,lH) 7.93 (d, 1H, 7.89 (s, 1H, 7.80 - 7.70
ZH), 7.59 (dt, 1H), 7.46 (d, 2H), 712(d 2H) ,

(m
T02a3§pll.§|o§3§f%ethil|_§ (4%y$ro§zéﬂeggh{2my%ﬂ%laca2@oz D%BD 650 mg,
2.84 mmol) in acetone (8 ml) were added K,CO; (780 mg, 5.67 mmol) and 1-
(bromomethyl)-2-fluorobenzene (805 mg, 4.26 mmol). The mixture was stirred at

60°C under nitrogen atmosphere for 6h. Solvent was removed under reduced
pressure and the residue was dissolved in AcOEt. The organic phase was washed
with water, dried over Na,SO,, filtered and evaporated to dryness. The crude
compound was purified by flash chromatography on 25 g silica gel cartridge, using a
gradient of cyclohexane/ethylacetate 10/0 to 8/2 as eluent, to give the title compound
(700 mg, 73%).

LC-MS [Supelcosil ABZ+Plus, 33x4.6mm, 3 ym, gradient: A: H,O +0.1% HCOOH/B:
CH;CN: 0% to 95%B in 3 min., 95%B for 1 min., 95%B to 0%B in 0.1 min., flow rate:
2mL/min]. R; = 2.90 min (100%) (m/z = 338 (M+H)"). C20H16FNO3 requires 337.

Description D82: Methyl (2S.6R)-6-(4-{[(2-fluorophenylimethylloxylphenyl)-2-
piperidinecarboxylate, methyl (2R.6S)-6-(4-{[(2-fluorophenyl)methviloxy}phenyl)-2-

piperidinecarboxylate (D82)
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1.87 (m 1H), 1.64 (s, 3H). R (HPLC) 3.28 nin; M5
(ES/+) mz: 322 [MH] . E3 D13 2-cyanophenoxy
WEIOAHIENBC2 requires 321 ; 1H NVR (500 MHz, DMBCF/@B0061009732
(ppm 10.09 (br. s., 1H), 8.35 (br. s., 1H), 8.14 (s,
1H), 7.94 (d, 1H), 7.87 (s, 1H), 7.70 (dt, 1H), 7.57
(d, 2H), 7.33 (t, 1H, 7211d 2H), 7.00 (d, 1H),

472-485(m 1H), 2.50 - 2.54 (m 1H), 2.30 - 2.40
(m 1H), - 2.13 (m 1H, AA87 - 2.01 (m 1H),
1.66 (s Thefollovvlngcn'punds of formula (If)
wer e =Day Qﬂ.gasi g tedfre to that

de & for Exa 1 H-or leach conpound,

f ence to a“startipg eri al |§provided. This is

provi ded nerely for Si st ance to the skilled chem st.
ye-starting materi al not necessarily have been

YV ed fromthe batc erred to. No. SM R5

aeact eri sing datafR LO: 3.59 nmin. M. (ES/+) 3
11 mz: [MH]. E4 D21 benzoxy CL9H22N2Q2 requires 310.

TolH RVR ga@®nvHzof DVBBUGI 6) &d(4¢{i@rfluoraphenylfnathyd]oxy}pkenyl)-2-

ooy 545833 A P RS bl ol e

PtQsl (20DHNg, 80%3w/g., TiHmixtdrecwast hydrogenatddpt 4 Zatddfop 649Solvent

wéfn%ﬁi’gg 4%F'r§?_\§:;%d ;S%ESIL'ZQ Azﬁ%%loés DQ%BH Hhwas added, then

AcDHt wasr ardsied zamdythR orgaiit ohas®. aitained waShdried| over Na,SO,, filtered
an'&'PLegarga'laféﬁn:to dryness. The crude compound was purified by flash
chromatography on 20 g silica gel cartridge, using a gradient of DCM/MeOH 10/0 to

9,5/0,5 as an eluent, to give the title compound (420 mg, 47%) as a racemate. ES-
MS: m/z: 344 (M+H)*. C20H22FNO3 requires 343.

Description D83: 2-Methyl 1-(phenyimethyl) (2S ,6R)-6-(4-{[(2-
fluorophenyl)methylloxy}phenyl)-1,2-piperidinedicarboxylate, 2-methyl 1-
(phenylmethyl) (2R .6 S)-6-(4-{[(2-fluorophenyl)methylloxyiphenyl)-1,2-

piperidinedicarboxylate (D83)

F F

To a solution of racemic methyl (2S,6R)-6-(4-{[(2-fluorophenyl)methyljoxy}pheny!)-2-
piperidinecarboxylate (D82, 420 mg, 1.22 mmol, 1 eq) and DIPEA (320 uL, 1.80
mmol, 1.5 eq) in DCM (9 ml) was added, at 0°C, phenylmethyl chloridocarbonate
(213 WL, 1.47 mmol, 1.2 eq). The mixture was allowed to reach RT and was stirred
under nitrogen atmosphere for.1 h. The reaction was quenched with water. The
organic phase was separated and evaporated to dryness. The resulting crude
compound was purified by flash chromatography on 20 g silica gel cartridge, using a
gradient of cyclohexanes/ethyl acetate 10/0 to 8/2 as eluent to give the title
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chiral pak AD-H 5 urn, 250 x 4.6 nm Mbbile phase: A
n- Hexane; B: Ethanol, Gadient: isocratic 30% B, Flow
WO 2608/04248 ml / m n, UV wavel ength range: 200- 40BCTYRP2006/009732
Anal ysis tinme: 20 mn, ret. tinme :16.3mn.; M (ES/+)
329 mz: [MH] . CLl9H21 FN2Q2 requires 328 1H NWR
(500 MHz, DMVSCd 6) d ppm 91 (br. s., 1 H), 8.24 (br.
, 8.12 (s, 1 H, 7.89 (s, 1 H, 7.56 (t, 1 H),
com.pggnd (5254m9, (aﬂ%)sasg racgmate. -THNBR (GACI2 409 MHz)13(ppitt, 1.60-

. 76
178 o Mgl okl ARopoteASedih o (ol ot o
(2l1 945.211288,78)( 939 11H)t), B18BEH, ol), 730847.19TRM, Ml 7.2447 46 (8H, m),
qﬁognds of forrmula (lg) were prepared using a
" si

procedure to that described above for Exanple
1. For each conpound, reference to a st arting materi al

,Zg@émd)meﬂmmzmdgtﬂDgﬂ-)jPLC) 3.61 m n;, NS (ES/ +) n12
341 [ MH] . C20H21FN202 reqw res 340 1H NVR (500 MHz,

~N w N ) "'/r( ~N

A soluton of racemic  2-methyl  1-(phenylmethyl) (2S,6R)-6-(4-{[(2-
fluorophenyl)methylloxy}phenyl)-1,2-piperidinedicarboxylate (D83, 525 mg, 1.10
mmol, 1.1 eq) in dry THF (6 mL) was cooled to -78°C and LiIHMDS (1.2mi, 1M in
THF) was added dropwise. The reaction mixture was stirred for 30 min at -40°C
under a nitrogen atmosphere. Then the temperature was cooled to -78°C and a
solution of bromoacetonitrile (460 pl, 6.6 mmol, 6 eq) in THF (2 mL) was added. The
reaction was stirred at -78 °C under a nitrogen atmosphere for 1 h. The reaction was
quenched with a saturated solution of NH,Cl and AcOEt was added. The organic
phase was separated, dried over Na,SO,, filtered and evaporated to dryness. The
resulting crude compound was purified by flash chromatography on 20 g silica gel
cartridge, using a gradient of cyclohexanes /ethyl acetate 10/0 to 7/3 as eluent to
give the title compound (524 mg, 92%). 'H-NMR (CDCls, 400 MHz): § 1.82 (2H, m),
2.01 (2H, m), 2.20 (1H, m), 2.38 (1H, m), 2.95 (1H, d), 3.52 (1H, d), 3.70 (3H, s),
5.10 (2H, s), 5.13 (2H, s), 5.25 (1H, t), 6.96 (2H, d), 7.11 (2H, t), 7.19 (2H, 1), 7.27-
7.38 (4H, m), 7.45 (2H, d), 7.55 (1H, t); Rt (HPLC) = 6.65 min.

Description 85: 1-(1,1-Dimethylethyl) 2-methyl (2R 5R)-2-(cyanomethyl)-5-(4-{[(2-
fluorophenyl)methylloxy}phenyl)-1,2-pyrrolidinedicarboxylate (D85)
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1H), 8.78 (br. s, 1H), 8.42 (s, 1H), 7.53 - 7.58 (m
1H), 7.54 (d, 2H), 7.42 (dd, 1H), 7.25 (t, 1H), 7.23
W@ 20708240 7. 10 (d, 2H), 5.13 - 5.21 (m 2H), A4PGBEP2006/009732
4.76 (m 1H), 3.25 - 3.33 (m 2H), 2.48 - 2.55 (m
1H, 2.31 - 2.42 (m 2H), 2.27 - 2.34 (m 2H), 2.04 -
2.14 (m 1H). E7 D27 2-cyah®¥enzoxy R (HPLC) 3.37m n:
M. (ES/+) miz: 348 [MH +] . C21H2IN3Q2 requires 347,
1H NMR (500 _DyNad 6) d(ppm: 10.39 (br. s, 1H),
, 8.38 (s, 1H), 7.91 (d, 1H),
mN2HyQ:M¢. 60-7.56 (m 1H), 7.55 (d, 2H),
}2_&31)3,\55.27 (S, 2H), 4.75-4.62 (m 1H), 3.33 -
: 56-2.50 (m 1H), 2.41 - 2.22 (m 4H),
-2.03 (m 41H). E8 D28 2-cyanophenoxy R, (HPLC)
6mn; Ms: (ES/+) mfz: 334 [WH +] . C20H19N32
requires 333; 1H NWR (500 MHz, DVMBO-d 6) d (ppm:
10.73 (br. s, 1H), 8.96 (br. s, 1H), 8.44 (s, 1H),
To7. 38 (shiytiobH) , 7073- TH(168ditmthyléthyl) 7. Z-Gnetiolyl 2kDS,5R)-334-{[(2-

4. 8
nufapneihinelyiunerd iy 2 By ilih-Suiciogy e D3k 3gh 3 g The
(450mL 4pfeyvioBsiy 6eddledb tq F65°0H) waE@ddads 1M SOHPIDS v aeHRa$115mL)
drép ise” Ve resulting solution was stirred at -35°C for 30 minutes. Then the

mixture was again cooled to -65°C and bromoacetonitrile (22mL) dissolved in dry
THF (180mL) was added. The mixture was left stirring for a further 30min at the
same temperature. The reaction was quenched with saturated ammonium chloride
solution (675mL), THF was evaporated in vacuo and the crude mixture was extracted
with EtOAc (2 x 675mL). The organic layer was evaporated and the crude material
was purified by chromatography on silica gel using cyclohexanes and ethyl acetate
(8:2) affording the title compound (51.3g) as a yellow thick oil.

1H NMR (400 MHz, CDCl;-d) d(ppm): 7.53 (t, 1H), 7.43 (d, 2H), 7.29-7.37 (m, 1H),
7.17 (t, 1H), 7.07-7.13 (m, 1H), 6.97 (d, 2H), 5.16 (s, 2H), 4.88-4.95 (m, 1H), 3.90 (s,
3H), 3.52 (d, 1H), 3.15 (d, 1H), 2.57-2.70 (m, 1H), 2.38-2.50 (m, 1H), 2.23-2.34 (m,
1H), 1.92-2.06 (m, 1H), 1.44 (s, 9H).

Description 86: 1-(1,1-dimethylethyl) 2-methyl (2R,5R)-5-(4-{[(2-
fluorophenylimethylloxy}phenyl)-2-[2-(methylamino)ethyl]-1,2-
pyrrolidinedicarboxylate and 1,1-dimethylethyl (2R,5R)-2-(4-{[(2-

fluorophenylimethyl]oxy}phenyl)-7-methyl-6-oxo-1,7-diazaspiro[4.4]nonane-1-
carboxylate (D86)

- fj J<

A solution of 1-(1,1-dimethylethyl) 2-methyl (2R,5R)-5-(4-{[(2-
fluorophenyl)methylJoxy}phenyl)-2-(2-oxoethyl)-1,2-pyrrolidinedicarboxylate (D37,

9.5g) in methanol (38ml) was cooled to 5-10°C. Methylamine in methanol (12.7g of a
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Exanple 6 (Procedure 2):

(2R 5R) - 2-(4-(r(2-Fl uorophenvnnet hyl 1loxyt ohenyl )-1 . 7-
walr@zasniuo o F4.41 nonan- 6- one hydrochl ori de ( BBCT/@8P@06/009732

solution of 1,1-dinethylethyl

(2R 5f?)-2-(4-{[(2-fluorophenyl ) net hyl ] oxy} phenyl) -

6- OXO-1 , 7-di azaspi r o[ 4. 4] h¥hane- 1- car boxyl ate (D26,

29. 39g) in AcOEt (325m) and MeOH (108nL) at QOC, was
2446 ealuberdtwas addedranddhe mixtaie stiretiad Sr@SGIfen hhowol Aaetie acid

. [ o ¢ )

(7 6R%) WwAd bE& ?)O?@%g ;&-@Bf ;Eprgigﬁ\/égeﬁf 7t B&8 it tﬂménﬁgér('ahug‘? was

_t enper at ure ) hours. s was evaporate
raisetise?@0iCe: Spdinmy triaeaipehoramdriden@ria38@s asddd timgortions over

1 h&H %@159# Rhixtih §tirniehuéta%f-§5‘*@ EA? Father 2 oadHMethanol was
Finally the solid was collected by filtration an
disiilec a@ff umder vacupm,vthen dne mixtgsoteaied withgethylt acetdté ¢5@ml) and

AL Yo 5 O 8 £

ethiyHpcetgteA25my, The)conbired gty atelpte SOIBIPNg avere itractedarith 28%

citfiéoja #@migﬁ(ﬁ é%),%trﬁngﬁ %Zoﬁ&éegd %cﬁl})éog,l_ﬂ%;%é gfﬁre%ﬁ%éted with
30¥Hpediam3cariponate splution BIE0MY) axHpthyPadgatento pHHP. HExeaapleous
Iay%;r? tw%ﬁe%%riaé%éﬁ%tb (éihyrlrélégt;a?eo E%%}) then the combined ethyl acetate
sollitionz sxapidried Hvéd sadiam-siphate dnydleeporated tegiy&®e title compound

as(%%?@ggé._g%)_l%liér {%fri\ar_%mg%é Wrpburd H1WTFEIMESH DR 5R)-2-(4-{1(2-

flubitopbemybimeatipJprp hery)edeneptye 6yoxd-177-diezdnpiro@-4jxanabe7-di a
spLro[ 4. 4] nonane-1- carboxylate (D29, 6 1ny,
Caé’.%fgi{r%ml) in a mxture of ethyl acetate (1m ) and
M EBAN) oh/z(4651[MB’] @yciBeCpraicidded acetyl chloride
(60m , 0.806mmol). The m xture was stirred for 3 hours
at roomtenperature. The solvent was renoved under
Exaaplesm and the gummy solid was treated with Et20 (3 x
2m) obtaining a white solid (53ng). R1 (HPLO):
3.72mn; Ms: (ES/+) mfz: 355 [ MH]; C21H23FN2Q2
Exaaml s (SFOMs- (4L INNBorob AéhyihizthvDEIbiekay 1) P-fip thid L -pidlinaide

hyichionas @)+ 8- 87 (br. s, 1M,

F \.\‘\\Me
N NH,
O H
0 HCI

To a solution of 1,1-dimethylethyl (2S,5R)-2-(aminocarbonyl)-5-(4-{[(2-
fluorophenyl)methyl]loxy}phenyl)-2-methyl-1-pyrrolidinecarboxylate (D11, 306mg,

0.69mmol) in a mixture of ethyl acetate (5ml) and methanol (0.5ml) was added AcCl
(130ul, 2.5eq) at 0°C. The mixture was stirred for 1 hour at room temperature. A
further addition of AcCl (130ul) was made and stirred for 30min rt. The reaction
mixture was kept overnight at -18°C. Then AcClI (another 100ul) was added at 0°C ,
stirring for 15 mins, then for 1 hour at rt. The reaction was then complete (as shown
by HPLC). The mixture was evaporated to afford the title compound as a white solid
(246mg, 95%); R; (HPLC) 3.62min; Chiral HPLC: Column: chiralpak AD-H 5 um, 250
x 4.6 mm; Mobile phase: A: n-Hexane; B:Ethanol; Gradient: isocratic 30% B; Flow

rate: 0.8 ml/min; UV wavelength range: 200-400 nm; Analysis time: 20 min; ret. time:
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7.59-7.52 (m 3H), 7.47-7.39 (m 1H), 7.31-7.20 (m
2H), 7.1 1 (d, 2H), 5.17 (s, 2H), 4.80 - 4.66 (m 1H),
w@2eh3/0823¥ (m 2H), 2.81 (s, 3H), 2.59-2.23 ( nPCBHEP2006/009732
2.13-2.03 (m 1H). E9 was al so prepared as foll ows:
Procedure 2 : The previous crude of
(2f?,5f?2)-2-(4-{[(2-
fl uor ophenyl ) net hyl ] oxy} phenyl ) - 7- et hyl -
14,3midi biSa$pBitd iz:4329Mih ;6 Hb NMR ES_OQ)MHZSD&ﬁ;,’) -dya (ppm): 9.87

(07 55 BRCE bSELPO £ 327 Tag kg 1 S0l ¥ty RO, 2 7

3H)eTREr- 30 @n, ), Vant(dand), csxrae(sszlaf 440 - wse(mewalpczm ed 54

37 0 08 (B R Rt € Gt B L B aF 48 G

(600M.) and DCM (76nl) and stirredoverni ght at room

erature. Fipnall olid was coll ected,

T DR TR o FRr NS FYSPASTHIHTS i rkpaure to
thaiﬂlb%brlﬂiécgabmwdfﬂx%fnp@@CFawéééh gipbihdafréferahct N6 a starting
m ou é?Q% 1H NVR (500 DVBO- Cf 6 t)
mq]t@rﬁ;n(’s rrg Brgv@ Iy b is grogide kggerew or apsggan(qan osqq)a skilled
ch@mﬁﬁ TIﬁB sﬂa‘rﬂn ?I?D?éila( Ma gzlh'ﬁt, ne7ce§sa1r|I)( ﬂave%H)een Préparéd from the

ba?“defefeééo(m 5H); 2.08 (m 1H) Exarrple 10 :
(2R5R) 2-(4-(r(2-Fl uorophenvOnet hyl 1oxy} phenyl)-7-meth
yI azmspl rof 4. 41nonan- 6-one (E1 0) Procedure 1

V\qs performed on the two separated

2 di nethylethyl) 2-nethyl

5’5(4 [ (2-fluorophenyl) et hyl ] oxy} phenyl)-2-]2
- (et hyl am r‘?o) et hyH%: 1 ,2-pyrrolidinedi carboxyl ate
resul ting,)from Descr \otl on 38. The first batch (8Qg)
was dissolved in MeOH (3201L), 5-6N HCl in I PA (1601)
was added gnd the m xt re stirred overnight at 25C.

Nop 305 2flieolS NH3 (200 YNai&stessiBedatec ool i ng t he

£2. 2208 b yanggearoxy SRAGBL) a0 Wit bs® (EBAFSS6 miz: k1)
C20H21N302 requires; 'H NMR (500 MHz,
DMSO-d6) &(ppm): 9.89 (br. s, 1H), 8.29 (br. s,
1H), 8.12 (s, 1H), 7.93 (d, 1H), 7.89 (s, 1H), 7.80 -
7.70 (m, 2H), 7.59 (dt, 1H), 7.46 (d, 2H), 7.12 (d,
2H), 5.27 (s, 2H), 4.78-4.63 (m, 1H), 2.51-2.42 (m,
1H), 2.34-2.23 (m, 1H), 2.11-1.98 (m, 1H), 1.97-
1.87 (m, 1H), 1.64 (s, 3H).
R, (HPLC) 3.28 min; MS: (ES/+) m/z: 322 [MH"].

E3 D13  2-cyanophenoxy C19H19N302 requires 321; 'H NMR (500 MHz,
DMSO-d6) & (ppm) 10.09 (br. s., 1H), 8.35 (br. s.,
1H), 8.14 (s, 1H), 7.94 (d, 1H), 7.87 (s, 1H), 7.70
(dt, 1H), 7.57 (d, 2H), 7.33 (t, 1H), 7.21 (d, 2H),
7.00 (d, 1H), 4.72 - 4.85 (m, 1H), 2.50 - 2.54 (m,
1H), 2.30 - 2.40 (m, 1H), 2.01 - 2.13 (m, 1H), 1.87
- 2.01 (m, 1H), 1.66 (s, 3H).

The following compounds of formula (If) were prepared using a similar procedure to
that described above for Example 1. For each compound, reference to a starting
material is 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.
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(3201), water (160r1L) and NaHCO 3 saturated sol ution

(2401.) were added and the phases separated. Aqueous
w@ba@sm422a6 extracted with EtOAc (6 x 80rL) andPCTH&P2006/009732
organi ¢ phase was concentrated to about 4001 then
washed with brine (1201) which was back extracted
with Et OAc (80mL). The confifed organi c phases were
dri ed over Na2SO4 and evaporated to dryness to afford
the crude (5Qg). The second batch (81g) was dissol ved
in MeOH (324m_}\,,e 5-6N HCl in IPA (162nl) was added and
t he g xt irred overnight at 250C. Further 5-6N

™ NLNKvas added and stirred for a further

\ 5. saturated solution (160n) and Et QAc
(500M) were ded followed by solid NaHCO3 to pH-8.
Phases were separatedyapd the aqueous was back
extracted!fvith EtOAc (2 x 200nL). Conbi ned organics
were concentrated to about 400nL. DCM (3001L) and
brine (2001.) were added, the phases were separated

NANd Kpe organi c phase m lng g QuES Na2804 and

evaporated to dryness g sgw,ql BED)+) H Mz [MH+.
E4 135m0) WagnAfged and 2% i t31‘@t 1rf| oo MHz,
tenperature then heate

; br.s.
cool ed back to room tenpe e ) 7 ( ’
(12.5nL) was added due ' Ik1H 5 G {r? ‘rﬁ d) ;:1
t hen aqueous 13% NH3 ) 9 i %I )
| east 2 hours to reach e

(1001.) was added, pha 231 :
was dried over Na2SM4 d va 8

ffo th ru 580) t
ES nd P%F‘l 1 B fotibEnt n%
25/1) to afC; o; ddt( hemt P I exan >
MHz, DMVBO- Cf 6 pp g :
7.25 (t, 1H); 7.23 (t, {4%1 y e_( aV";:‘e”g;[‘
2H); 4.18 (m 1H); 3. 2tlm ?»(3{% Wik HA.
(132323|(_|)m’ iH)SO (1b$2 (1r|_n|) %ﬁ 2 re wres 3 Br;1 500 MHz,
’ DM O-dg) & ppm 9.87 (br. s., 1 H), 8.24 (br. s., 1
H), 8.12 (s, 1 H), 7.89 (s, 1 H), 7.56 (t, 1 H), 7.39 -
7.47 (m, 3 H),7.21 —=7.30 (m, 2H), 7.11 (d, 2 H),
5.16 (s, 2 H), 4.60 — 4.76 (m, 1 H), 2.42 — 2.54 (m,
1H), 223 -234 (m, 1H), 1.99 - 211 (m, 1 H),
1.84 -1.97 (m, 1 H), 1.65 (s, 3 H).

4 (m 1H);

é&%@&% 8 ~1-84-1.94

?%lt to dryness to

%r ?’rﬁs Wo :eéjolumn:
obile

..isocratic

The following compounds of formula (lg) were prepared using a similar procedure to
that described above for Example 1. For each compound, reference to a starting
material (SM) is 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.

(Ig) HCI

No. SM RS Characterising Data
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E10 was al so obtained as follows: Procedure 2: A
m xture of 1-(1,1-dinethylethyl) 2-nethyl

W@ 2R78R24®- (4- {[ (2- PCT/EP2006/009732

fl uor ophenyl ) met hyl ] oxy} phenyl ) - 2-[ 2- ( net hyl am no) et hy
l1-1,2- pyrrolldlnedlcarbox | ate and
1,1-di nethyl ethyl (2R 5R)-2134-{[(2-
fl uorophenyl ) net hyl ] oxy} phenyl ) - 7- met hyl - 6- oxo- 1
7- d| azagpi ro[ 4. 4] nonane- 1- carboxyl ate (D86, 5.89)
Niyas SH s 4% ved in MeOH (28D @fﬁﬁtf‘”s'%isat% | PA (14.3%
sol uti on, % was added and the m xture stlrred at
5625062150@@4" 7YY 13% aﬁ}l’JéHBECNr%ﬁ iy sMey ) (EME) i 341
mxture stirred for 4 holfdt] E2eRE? W)’e%ﬁrﬁsvﬁé‘loe H NMR
(40nL) were added and t hé0ghdklas DMFadat édlppmiye10.37 (br. s,
aqueous phase was extracildd 8M8& thrBs, 0D, 8ABn(s) 1iHh b3 hé.58
conbi ned organi c phases (mer &8H)rf.2d (hvah), NAZSOH, diht), 7.25 (t,
evaporated to dryness tolR) 7a3d(tt He), Iridd@, 28).5243 - B (m,
crude was purified via caflumbThAdeimodgitpBy2S(-E8.GRdm; @H),
9:1 Et OAc/ MeOH) to afford48he& .85 (nh.elHodBourdidg @u,12p)), 2.27 -
Exanpl e W\ (2/7?2,5/7?)-2-234(m( 2HFR4r-chhemy. )Het hy
poxy) phenyl )-1.7- di azaspiror4.41lnonan- 6-one
EmydP@éhli2eeviagebgrzoxy) To Bi $HILG) BaTmim; MS: (ES/+) m/z: 348 [MH"].
1, 1- di net hyl et hyl C21H21N302 requires 347; 'H NMR (500
(2R, 5F?) - 2- (3-{[ ( 2- f | uor WiplzeDMSOves) Bypinox ¥9.pB&ory k) 1H), 8.85
6- 0X0-1 , 7-di azaspi r o[ 4. @f.rri&ines.38 ¢sarbipFd tid 1HR4678-7.71
200 nmg, 0.45 mmol) in di @hl2H)pFE0kiase (h2 1H),)7.69¢d,e2H)ar. 11
0 0C, was added TFA (0. 4(dyi2H),d5.2p\8, 2)ah@54B2 (ne,etH)aBl33 -
renoved. After 1h the soB.28iMn, Adf 26562060 &hetH)adedr- 2.22 (m,
vacuum and t he crudem xtdige 2pi3r2.03 éd, 11). SCX col um to
give the title conmpound as the free base (154 ny,
E&qquabRs) ;2-&hnopiinGky 3. 58 Ri (MPLTHE. Jonte; MASE (7 mkg334 [MH'].
0.23 nmol) was di ssol vedCROH N3O rreqeitdsars33( 2H5 NWR) (500
and o the resulting sol upiHeh MO &S) at C10@3 (9. 29 1H),
mL of a 1M solution in dig im L £1her s, THIDI7)03WRRl, 1H),
added dropwi se. After 157|713{75 @nsepﬁ e;nt;o\(@ 2|r|)9"70:¥§@ 1H),
under reduced pressure apgot Bezggsgj g|@g1,.$)04| #5-4.75 (m, 1H),
triturated with diethyl tsh%fzé eztsb@ 51@ QH), 2.45-2.27
conpound (68 ngy, 80%: R@mwstét s BT 1P4).

E6 was also prepared as follows:

Example 6 (Procedure 2); (2R,5R)-2-(4-{[(2-Fluorophenyl)methyiloxyiphenyl)-1,7-
diazaspiro [4.4] nonan-6-one hydrochloride (E6)

To a solution of 1,1-dimethylethyl (2R,5R)-2-(4-{[(2-fluorophenyl)methylloxy}phenyl)-
6-oxo-1,7-diazaspiro[4.4]nonane-1-carboxylate (D26, 29.3g) in AcOEt (325mL) and
MeOH (108mL) at 0°C, was added acetyl chloride (28.5mL). The resulting solution
was stirred at 0°C for 15 minutes then at ambient temperature for 16 hours. Solvent

was evaporated (bath temperature: first ambient and then 38°C) and the residue
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(ES/+) mlz: 341 [ MH] ; C20H21 FN2Q2 requires 340; 1H
NVR (500 MHz, DMBO-d6) d (ppm): 10.13 (br. s., 1H),
w@28/0f2m0 s., 1H), 8.39-8.53 (m 1H); 7.57 (tPCWEPF2006/009732
7.41-7.47 (m 1H): 7.38 (t, 1H), 7.31-7.35 (m 1H);
7.22-7.30 (m 2H; 7.17 (d, 1H), 7.10 (d, 1H),
513518(m 2H) 472(bﬂ s, 1H) 334341(m
é 2.12 . nple 12:
sobdzwase}ntera %i\c/\ﬂ( ) @mw«v@avan@we IS@U@‘)V%@@HQ@W byefiltgtion
I r
anl- d1=|e)d:u'ndgf gr@?z\fﬁggj%ﬂatgﬂa?r@é Jﬁ%l'gtriﬁ *%QLFF{%WH% fipound (23g,
Y=02¢48 Rp white 30§d.( 2- f | uor ophenyl ) net hyI ] oxy} phenyl ) -

RGP SISO SAEREY 110, ol 872 (Fb: 068 (gt 755
(MO 1B T (d, 2H), Bd2idd, UH; b?.s(:,tc mw 7a2;’b(taﬂe ), 7.1D (AL2HRISAH7 (m,

24 L 14020, 285 0 558, i 4 4, B0

1H)enperature, solvent renoval afforded the title
conpound. Despite a clean HPLC trace, the product did
not becone solid. The oil obt ained was then subnmitted
Exbopte f ur@:her Ia iR 2e(@{[ (P4 yigroéthitioxyighenflj-Zendimde 7-
4S80 ng, § e SRS 2R 1 11 mmol) was dissol ved
i to this solution cool ed
at 00C HCl (0.15 nmL of a 1M solution in diethyl ether,
O.F15 nmol ) was /add After 15 mn the sol vent was
f o edNQr essure and the solid obtained
ue Ndi ¢ hyl> ether. The title conpound was
ai ned as a |t@sol|d (40 nmg, 80%; R (HPLC) 3.72
mn MS: (ES/g). mz: 355 [MH] ; C21H23FN2Q2 requires
354; 1H NI\/R (so&lsz DMVBO-d6) d (ppm): 10.62 (br. s.,
1H), 9.00 (br. s., 1H), 7.59 (dt, 1H); 7.42-7.48 (m
1H); 7.39 (t, 1H), 7.34-7.37 (m 1H); 7.22-7.31 (m
Progedure7 . 18 (dfo 1H), solation (ddf, IHydimethylethys. 2L2R.6fR)-244-{((2-

f|u§ro Re@l)@%tﬁ@b@ébaenyﬁ 7?_@ @&%&gﬁ fg‘%lzaS%gé{? 4%3@’%8@2 18

cafbexylate) nH1reg,18:134mmol) in a mixture of ethyl acetate (1ml) and
mé}l_%ﬁlow(é. mﬁ ét‘b‘&fvcgs 5&&&&%&%’&1%%:%%5‘@%&%,' 69@%&885”’”@ m?xture

was stirred for 3 hours at room temperature. The solvent was removed under

vacuum and the gummy solid was treated with Et,0 (3 x 2ml) obtaining a white solid
(53mg). Rt (HPLC): 3.72min; MS: (ES/+) m/z: 355 [MH"); C21H23FN202 requires
354; 'H NMR (500 MHz, DMSO-dg) & (ppm): 10.58 (br. s., 1H), 8.87 (br. s., 1H),
7.59-7.52 (m, 3H), 7.47-7.39 (m, 1H), 7.31-7.20 (m, 2H), 7.11 (d, 2H), 5.17 (s, 2H),
4.80 - 4.66 (m, 1H), 3.43-3.37 (m, 2H), 2.81 (s, 3H), 2.59-2.23 (m, 5H), 2.13-2.03 (m,
1H).

E9 was also prepared as follows:

Procedure 2 : The previous crude of (2R,5R)-2-(4-{[(2-
fluorophenyl)methylloxy}phenyl)-7-methyl-1,7-diazaspiro[4.4]nonan-6-one (E10,
75.85g) was stripped with Et,O (2 x 150mL), dissolved in DCM (150mL) and 5-6M
HCl in IPA (76mL) was added at room temperature. Solvent and excess of HCI were
evaporated and then stripped with Et,O (2 x 76mL) and DCM (2 x 76mL) to get a
foam. The foam was suspended in Et,O (600mL) and DCM (76mL) and stirred
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di azaspi ror 4. 6lundec- 9- en- 6- one hydrochl ori de (E13)
Hd 1-(1,1-D nmethylethyl) 2-nethyl

WO 2R7542%6 2- [ (2Z) - 4- br onp- 2- but en- 1-yl | - 5- ( 3- {PCREP2006/009732
f1 uorophenyl ) met hyl | oxy} phenyl) -1, 2- pyrrol i di nedi car bo
xylate (D48, 80 ng, 0.14 nmmpl) was dissolved in a 7M
solution of NH3 in nethanol'¥5 nl) and stirred at room

terrperature for 4 hours. The solvent was renoved under
overit A R t@ﬁ@eatwy Fiaaliydhe salicwas callgcted, washed with a mixture
of oM KA (0226m{ Partldrid \ihdeP AlgRYadiun 9Ca0-Edhel o 15 hord
was ad S£va|se and reaction mxture allo to
theybitlenganepaupd i{98nper at ure. After 1 hour the sol vent was
1yr Y t r risfah. C . X
MR R0 ke, SRS EpBins 50 My B Yoe! P8, 3,
7.48 gsolNed. Zﬁw(nmeilﬂaﬁdﬂ @10HIS.17 e @b, 4.30 (my,1HX348 ¢, 2H);
e e e us mxture refluxed for 7
2% @rg'q)d%% ven rne5H '21%]3%]' Iqﬁ%ed by chromat ography on
silica gel using dichloronethane / nethanol /
triethylamne (98.0 : 1.5 : 0.5) gave the title
R A0t o ARSIt ion Eioathin ey Er o2
di irofh nbn 5 ng, O. 07 nmol ) was di ssolved in
di chl or onet hane ( 1 nm.) and the solution cooled to 00C
and HCl (0. nmL of a 1M solution in diethyl ether,
0.10 ded. After 20 mn the solvent was
renmove uced pressure and the solid obtained
tofi t g diket hyl ether. The title conpound was
ot ai ned as a white solid (20 ng, 73%; R (HPLC) 3.93
; ME: (ES/+) mlz: 367 [ MH]; C22H23FN2Q2 requires
366; 1H NMR (500 MHz, DVMSO-d6) d (ppm: 9.95 (br. s.,
Préc@dure% 6]1' h(eqeaétld)w wé;s éé_)}fc(r d o‘h the%seaar"é@dmatcﬂe'é)l_ﬁf 1-(1,1-
dlmetmylgt (ya ethgl 68@5@?@({[ uorgphepyljrgethyl y}phenyl)2[2-

(méthg%nﬂnczl)@thgﬁ Zlii:grrohémgamér@méﬁéﬂa ’resoultrrh% fl?bnﬁ3 Beé&ﬂé)tlar?"bs
Th§|-fv'st batch (80g) was dissolved in MeOH i320mL) 5- 6N HCl in IPA (160mL) was
added and the mixture stirred overnight at 25°C. 13% aqueous NH; (200mL) was

added, cooling the reaction to 0°C during addition, until complete conversion. EtOAc
(320mL), water (160mL) and NaHCO; saturated solution (240mL) were added and
the phases separated. Aqueous phase was extracted with EtOAc (6 x 80mL) and the
organic phase was concentrated to about 400mL then washed with brine (120mL)
which was back extracted with EtOAc (80mL). The combined organic phases were
dried over Na,SO, and evaporated to dryness to afford the crude (50g).

The second batch (81g) was dissolved in MeOH (324mL), 5-6N HCI in IPA (162mL)
was added and the mixture stirred overnight at 25°C. Further 5-6N HCl in IPA (20mL)
was added and stirred for a further 6 hours. NaHCO; saturated solution (160mL) and
EtOAc (500mL) were added followed by solid NaHCO; to pH~8. Phases were
separated and the aqueous was back extracted with EtOAc¢ (2 x 200mL). Combined
organics were concentrated to about 400mL. DCM (300mL) and brine (200mL) were
added, the phases were separated and the organic phase was dried over Na,SO,
and evaporated to dryness to afford crude (67g). DCM (135mL) was added and
stirred overnight at room temperature then heated to reflux for 3 hours then cooled
back to room temperature. 2M NH; in methanol (12.5mL) was added due to
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1.97-2.08 (m 1H). Exanple 14: (2R 5S)-2-(4-{
r (2- Fl uor ophenvOnet hyl 1oxy) phenyl)-1 . 7-
walr@zasnie or 4. 51decan- 6- one hydrochl ori de ( EL4pCHEE 008009732
a solution of 1,1-dinethylethyl
(2R, 55)-2-(3-{[(2-fl uorophenyl) et hyl ] oxy}phenyl) -
6- OXO- 1, 7- di azaspi r o[ 4. 5] dé@:%ne- 1- carboxyl ate (D52,
~ 20ny, O. O44_m’m|3 in a mxture of ethyl acetate (0.5
ingampletn @yehsatiemand heo agugousa’s%adiib avas@added apdistirredsfos ) least
: Sti Rk r
2 B g, G S B, BRG0P ere
separates arshp@ans was driathovas NeaBOd apd 2vaporatedolp drypessite gfford
thg’crzj%e'(% ). MS: (ES/+) nmlz: 355 [ MH] ; C21IH23FN2Q2
requires 354; 1H NWMR (500 MHz, DVMSO-d6) d (ppm: 7.58
Thed ,twa Herudes 5 wefeit comibviped 7argb putified 1Mp, chra@yeatggraghic meolumn

(oGl ftp it 8 B0eupodidyasdy °1 ) o 51

'HINMRIBPO MHZ DABS@@,) $tpprb))7,562(d1,8HD; 341 (m, 38H)7.25 (t, 1H); 7.23

Sz . Bxanple 15§ .. , :
¢ (387687 16 2, ke oA Sy 2R RoA) SRR 1) 277 G
3H)i 2504, reih:2L. 5 (hect): B.od i@, ) rahoriHkel . TEWD)2H)H
The title conpound was prepared in quantitative yield
by using a simlar procedure to that described above
E10wdsasp bbtahédusifolpws; 1- di met hyl et hyl
(2S,5S)-2-(3-{[(2- fluorophenyOnet hyl | oxyJphenyO
-0oxo0-1 J-di azaspi ro”. Sl decane-i-carboxylate (D53). Rt
Pr&bﬁd@lms,:a; 7R mhirtureVBof (Eg/,thim'hmetaﬁg [ZJbﬂszlth)“HC'(IR,Sg)-si(4-o{l[(2-
equire : , DMSO-d 6
oo prefBu P eeR-ZE4 ey s 125 1577 59 m

pydlidinédi&Rbdxlatd H) , Sadd (S, RHdimethyéth§l 14 ( reR5KH)-2-(4-{[(2-

ibiarhenviioS by bR i frohd £ Mot ol ARofans s (™
caktdxgatd (D86 ( 5(63) MasoaRpHIeaY lin MaedM! (2BQML)3-HTRINhIF0XY).3%

henyl | - 2- net hyl -
so?ution,y17.79) was g/dded and the mixture stirred at 25°C for 24 hours. 13%

aqueous NH3 (14.5 ml) and the mixture stirred for 4 hours. EtOAc (60mL) and water

(40mL) were added and the phases separated. The aqueous phase was extracted
with EtOAc (25ml) then the combined organic phases were dried over Na,SO,4 and
evaporated to dryness to afford the crude (5.52g).The crude was purified via column
chromatography (EtOAc to 9:1 EtOAc/MeOH) to afford the title compound (2.1g).

Example 11: (2R, 5R)-2-(3-{[(2-Fluorophenyl)methylloxy}phenyl)-1,7-
diazaspiro[4.4lnonan-6-one hydrochloride (E11)

o

O S NH
N
H 0
H—Cl

To a solution of 1,1-dimethylethyl (2R,5R)-2-(3-{[(2-fluorophenyl)methyl]oxy}phenyl)-
6-oxo-1,7-diazaspiro[4.4]nonane-1-carboxylate (D46, 200 mg, 0.45 mmol) in
dichloromethane (2 mL) cooled at 0 °C, was added TFA (0.4 mL) dropwise and the

ice-bath removed. After 1h the solvent was evaporated under vacuum and the crude
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L- prol i nam de hydrochloride (E16)To a solution of
1, 1-di net hyl et hyl (2S, 5R)-2-(am nocarbonyl)-5-[4-{[(2-
Wo bashegzivenyl ) met hyl ] oxy} - 3- (met hyl oxy) phenyl ] PRF/RB200g/009732
-1-pyrrolidinecarboxylate (D61 , 110ng, 0.24mml) in a
m xture of ethyl acetate (2..7m) and nethanol (0.3m)
at 00C was added AcCl ( 1 WOm |, 1.54mml). The

m xture was stirred for 1 hour at room tenperat ur
mistiate puitfied by StadealiBRde aive aditie compryR aaﬁgepfé?% E?Selﬂ 54 mg,

ué‘ﬁlat hengiﬂf.g)"? SerHlﬁ aAdirfconRe @Vihg, 05‘93 fn‘i’rhoZWasWﬁ:Eéi‘ﬂved in

requlr ore the reaction was conp
dlobgprmtcyne 1% miti)xand e theaseseifing spktier caqaiad £he "CdPH@e29 ML

of \A’am *55 fidH &?thgf %th%rE"OZZQ ﬁw%o@fvf/é%r QdééaedrB%\ME@ m;rpwm the

te SO
sowes/we)s rﬁnzovegsg{dmedugg@%swdr @qupﬁté%nqas@d tmrémhvvlth

d.egr?sg%trgéﬁzt? }_bléj gﬁggm%d Eeasﬁwrgl%o%( RI 1/F?PL1@ 3.72 min. MS:

(ES/+90(ara4d, [MH)], C20HZ1ANZE? mqyms 340; és NMBR 3808 WHy; DMSO-ds) &

(p%')}quq&éf’ ,sziﬁ)’ 554181, ¢ 7%@1 ‘iéﬁ%?é?d %-1??)75%2 ?é ,(4?‘9 TA1-T.47

(M21897.38 G1HY 18):7.35 (b9-12)32R247136)(m, ZHYSZ. 27 (B (1), T Q (d, 1H),

(

5. kl%él'sém gﬁf f(%%%r@éh%%g’?) ﬁ??ﬁo%@f“ B2 b s
1H)envn-2- r (et hyl oxy) met hyl | - L- prol i nam de

hydrochl ori de (E17): To a solution of

1, 1- di et hyl et hyl
E)@a{a?e SR)122- (&HRHS(R)&?( cnzemmF)lucﬁe;bnbnwmathvnoxv}phenvl) -7-methyl-1,7-

, hyl oxy) phenyl ]-2-[ (neth

g#boxyl ate (D65, 70ny,

FO 4rmo|) in a mxture of et hyl acetate (1.8m ) and
q_{ Ep 2m ) at 00C was added AcCl (170m ,
The m xture was stirred for 4 hours at room
tenper

e\The sol vent was evaporat ed and t he
xs SNrturated with Et20to afford the title

U UG e
cuno‘j‘las white solid (49nmg, 82%; Rt (HPLC
(ES/+) mz: 389 [MH+ C21 H25FN204

g%f\u%gr‘? (grd@@iﬁ;%%é?%gsgﬁ% E‘Y?% H}hé’n;ﬁ)%‘fﬂwoxy}phenyl)

7-helyl-8-033{1hT-dimzdsfiro[474160taneiHyarbaxyise 1D4B (69 el 9.13 mmol) in
a mlxjture of eﬁ'&/‘%ce'_gte (7 n%IL:i(aﬁd Wthanm 8)% H1LJ;V\)5|)5 radded AcCl (58 ul, 0.82

mmol) at 0°C. The mixture was stirred for 1 hour at room temperature, solvent

removal afforded the title compound. Despite a clean HPLC trace, the product did not
become solid. The oil obtained was then submitted to a further purification by SCX
column. The free base coming from the SCX (40 mg, 0.11 mmol) was dissolved in
dichloromethane (1 mL) and to this solution cooled at 0°C HCI (0.15 mL of a 1M
solution in diethyl ether, 0.15 mmol) was added. After 15 min the solvent was
removed under reduced pressure and the solid obtained triturated with diethyl ether.
The title compound was obtained as a white solid (40 mg, 80%); R, (HPLC) 3.72 min;
MS: (ES/+) m/z: 355 [MH']; C21H23FN202 requires 354; 'H NMR (500 MHz,
DMSO-dg) 5 (ppm): 10.62 (br. s., 1H), 9.00 (br. s., 1H), 7.59 (dt, 1H); 7.42-7.48 (m,
1H); 7.39 (t, 1H), 7.34-7.37 (m, 1H); 7.22-7.31 (m, 2H); 7.18 (d, 1H), 7.11 (dd, 1H);
5.11-5.24 (m, 2H), 4.70-4.80 (m, 1H); 3.35-3.45 (m, 2H); 2.78-2.86 (m, 3H); 2.50-
2.56 (m, 2H); 2.24-2.46 (m, 3H); 2.00-2.18 (m, 1H).
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6.95(dd, 1H); 5.08(s,2H); 4.51-4.66(m 1H); 3.92(d, 1H);
3.74(s,3H); 3.69(d, 1H); 3.26(s,3H); 2.17-2.35(m 2H);
wa2®7/02242(m 1H); 1.79-1 .96(m 1H). Exanpl e 18PCT/EP2006/009732
(5R) - 5-(4-(r(2-Fl uorophenyl ) net hyl 1oxy) phenyl ) - 2-r ( net
hyl oxy) rnet hyl 1- Lprol i nam de hydrochl oride (E18) To a

sol ution of 1,1-dinmethyleth

(2f7 5R) - 2- Eam noca(r bon I

rophanyhmethylaxyphs
dla}a%%l@élbﬁéé@%@p%@ @{g%&@@ﬂé@”@ 0.87mml) in a
ate met hanol (1m) at

00C was added AcC (400rr1 5.60mmol ). The m xture was

st#rred for roomtenperature. Two further
agdi ti ons—s

nal NstPr-Ni ng for 2h) were required, before
i 51 wal o@nﬁ'l ete (as shown by HPLC). The
xture was evaporated and the residue was triturated
wWith Et2019 afford the title conpound as a white
solid (314ng, 91%; Rt (HPLC) 3.71 mn; M. (ES/+)
mz: 359 [ MH + C20H23FN2Q3 requi res 358; 1H NI\/R (500
VMHz, DVMSO d6) d (ppm): 10.05-1 0.25(br.s, 1H)

1 (8 12l|¢1mtt1y49thyIB 02-rgethyl( br (28, 5R)H-{(28)- %D(oglqmputen Byll-5-(3-{[(2-

qu9r.o Séﬁpl)%yr#@aﬁhg@ﬁ-l %g}g@gdlneﬁ céé)oZy@%( r(Er% % mg, 0.14

merI@%sI disisblve®in78 7t dottion3af D{adn BH)han'@l Qi)mg) zu:g( ﬁt]lrzqq) at room
2,

erfigtpide 1§ 718k, Tnd Sohefl bk Sefbred (TR Serim, ape the o1y

res(duuednhydl\)eciprd)thlommeﬂlanby(ﬁrmbmrw cqmeq ano’cC. TF'Po(0a3 mL) was

2038 Bion Y kel repclon EYERIPYTAIMETY 19 SO PRSI e, Afer

1 ry’d@f-tﬁe cdivénmt(was removed and the crude mixture purified by SCX column. At

thig'@ rotghe%ﬁ;}%ﬁ h}f;ﬂlc ri/(.#%y,%%yé]%s)o‘rveﬂr dtélﬁgﬁéi'g 18 Pﬁﬁ NaOMe
(50 @hg, adxaeyd) wamad\de_matﬁdl tier hetlerqgena@rd mlﬂumamqudlf.olm hours.
L
métHanst hedktmjlahine (88:0s.01.61t i0h) gaive mmcmnuomdt asafreebase (25
mg\gl\,'I AIS%A;)?H??/IJIPLC) 3.93 min. MS: (ES/+) m/z: 367 [MH’]; C22H23FN202 requires
366. The free base (25 mg, 0.07 mmol) was dissolved in dichloromethane (1 mL) and
the solution cooled to 0°C and HCI (0.10 mL of a 1M solution in diethyl ether, 0.10
mmol) was added. After 20 min the solvent was removed under reduced pressure
and the solid obtained triturated with diethyl ether. The title compound was obtained
as a white solid (20 mg, 73%); R; (HPLC) 3.93 min; MS: (ES/+) m/z: 367 [MH'];
C22H23FN202 requires 366; 1H NMR (500 MHz, DMSO-d6) & (ppm): 9.95 (br. s.,
1H), 8.61 (d, 1H); 8.40 (br. s., 1H), 7.55 (t, 1H); 7.45 (d, 2H); 7.39-7.45 (m, 1H); 7.20-
7.29 (m, 2H); 7.11 (d, 2H); 5.68-5.79 (m, 2H); 5.16 (s, 2H), 4.68-4.78 (m, 1H), 4.07
(d, 1H); 3.58-3.69 (m, 1H); 2.61-2.78 (m, 3H); 2.31-2.39 (m, 1H); 2.08-2.20 (m, 1H);
1.97-2.08 (m, 1H).

Example 14: (2R,58)-2-(4-{[(2-Fluorophenyl)methyiloxy}phenyl)-1.7-

diazaspiro[4.5]decan-6-one hydrochloride (E14):
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20

acetate. The organic layer was dried (Na2SO4) filtered
and evaporated. The residue was purified by

w@ booore2egr aphy on silica gel using cycl ohexaneCT/ER10hg/009732
acetate ( 1 : 1to 0:1) to afford the title conmpound
(free base) as a white solid (20ng, 53%; Rt (HPLO):
3.59nin; MS: (ES/+) mlz: 3439[ M#+] Cl9H21FN2CB
requires 344. To a solution of this solid, dissolved

i dry ethyl ~(2>n), was added HC (80n1 ,
0 08mml tl Hn Et20 . The sol vent was
0@ nd Hhe hesidue was triturated with Et20to

ord the title conpound as a white solid (22ng,
guantita II—IZ(% Rt (HPLC): 3.56min; MsS: (ES/+) mlz: 345
[MH] C1 FN2G3 requires 344; 1H NWR (500 I\/Hz

ToDMé@ru@Iéa fﬁﬁﬁpmmeth?«e‘hgn Zzﬁ%@[bb%%[(z ?ué’r%éﬁ (nk] efhylloxyiphenyl)-
@@ Q dlazgsmg([g SIgjqpathu:@erxgg(er{pﬁ&) 20mg, 044, rmmpl) in @ mixture

of%é%ééet%ﬁé)(omﬁd?g)a Fédna 150 s‘&&%f dbed WIEF (1, 6'ed)%it bec.

Ther ovixgnrs, WS stimet! @t \ﬁeheunsoat absrer teetpelratarep| Ehe? Ghixture  was

R e

3. &b insi MB: (HS/1) m/zj|3ﬁ§t[MH BtCRAH23FN202 requires 354; 1H NMR (500

05 7 R SRR B e 25 o

2H) 30110 (d, RHIOSNB0S, )2H) 46641 77t (T, @ HYf3. 88 hyloamenil, @. 59-2.76 (m,

3B ST g Fvior 2 e Az, b2 e, 7 06 on. 20

hours at roomtenperature. The solvent was evaporated
andthe res due was Yo W|th EtZOto affordthe
Example. FI , <";:, g 17

dla%aﬁélm[mmdt@an G@émdfdcmon%}uz{dwﬁ] C20H21 FN2C2
requires 340; 1H NVR (500 MHz, DMVSO-d6) d(ppm): 10.37

(br. s, 1H) 8.78 (br. s, 1H), 8.42 (s, 1H), 7.53 -

7.58 (m 7.42 (dd, 1H), 7.25 (t,
%Nﬁ (d. 2H), 5.13 - 5.21 (m 2H),
C%ﬁ-‘o

(m MR 3.25 -

The title compound was prepared in quantitative yield by using a similar procedure to
that described above in Example 14 using 1,1-dimethylethyl (2S,5S)-2-(3-{[(2-
fluorophenyl)methylloxy}phenyl)-6-oxo-1,7-diazaspiro[4.5]decane-1-carboxylate
(D33). Rt (HPLC) 3.72 min; MS: (ES/+) m/z: 355 [MH+-HCI); C21H23FN202 requires
354; 1H NMR (500 MHz, DMSO-dg) & (ppm): 7.49-7.61 (m, 3H), 7.43 (t, 1H), 7.13-
7.29 (m, 3H), 6.93 (d, 1H), 5.27 (s, 2H), 4.84-5.14 (m, 1H); 3.12 - 3.67 (m, 2H), 2.46-
2.71 (m, 4H), 2.26-2.37 (m, 1H), 2.00-2.25 (m, 3H).

Example 16: (5R)-5-[4-{[(2-Fluorophenyl)methylloxy}-3-(methyloxy)phenyl]-2-methyl-
L-prolinamide hydrochloride (E16)
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3.33(m 2H), 2.48 - 2.55 (m 1H), 2.31 - 2.42 (m

2H), 2.27 - 2.34 (m 2H 1 2.04 - 2.14 (m 1H).Exanple
W(EZOI)7/.042E&(2: (5R7f?)-7-(4-(r(2-Fl uor ophenvnnet hpd/BR2006/009732

"yphenvn- 2. 6- di azaspiror4.5l decan-1 -one

hydrochl oride. (5S.7S)-7-(4-ff(2-

Fl uor ophenyl ) met hyl | oxy} ph&®yl ) - 2. 6- di azaspi r of 4. 51dec
an- 1-one hydrochloride (E21 , E22): To a solution of
racem’ c 2-nethyl i-(phenyl nethyl)

@R6 ayangmet hyl ) - 6- (4-
{[ u ényl ) met hyl ] oxy} phenyl ) -1
. er| |ned| carboxylate (D84, 524 ng, 1.0 mmvles, 1

eq) in of ®eoH (35 nmL) was added Ni Raney in a

it ytic quantity ( 1 spatula). The m xture was
pgenated at 6 atmfor 4.5 h. The crude conpound
filtered, then solvent was renmoved under reduced

Topr%ssuéo‘ﬁjtoﬁheorfeshdl“& It SO'(2’§ . (ARRBEaBBAVIL 8- (2-
5 meRictit 2 aminptaBiy )

ani ¢ pnase was was a So
flumiopfmhybmthyﬂla%Mme‘tmylammnﬂha n@ﬁbﬁdrmmdin@caubw@%

(Dgﬂelgﬁa ggragﬁﬁylﬂdal@%&w%ﬂf'efnygc ¥tcea¢2fr| and methanol (0.3m)

at gf@avasnadded AXIN (VEQH, 1GAMA). TheSmaxturarwas| stenrw,fOt d hour at

ot Vi 5 PR AP0 47 oo

pluénaddihohbl stitririgbfor 2h) @4ré ngquiredt) befdrecthe -redctivl wasg campipte (as

sh%/n %ﬁ @L&Oz%nin %W{@ vlva]%l)eggr? gt?d]an?) g]rfgléluelvéfqgtg eg%ld Jwth

Et 00w, affbrdH)he tRledédnigound alsl)a white650lild80rmg H34% 5 Rt IHPEIP 3 M) min;

M%(IZQH ﬁj/z 3%95‘6'3"( gézﬁgﬁlzfg%ﬁq% f(l)s 3f§ 08 I\Q\PI%WHE pi0-

def)s LppMp [0Bo€d.0B®1.5, 1H§$ZBF02=I&27(3354Hﬁm810538 nogbr.s,1H); 7.80-

RS R R N i O SIS Sk e Teitn ”?ﬂaw ),

7. (m& €H);219. nggmj AH), F3.08tskHE4 4r5n4(72©ra9ﬁ4)( N3.70-3.73%93H); 2.39-
zémé”rpcwa%ﬁ”@ﬁti5%7@%%8?@5? Y 65813

Example 17: (5R)-5-[4-{[(2-Fluorophenyl)methylloxy}-3-(methyloxy)phenyl}-2-
[(methyloxy)methyl]-L-prolinamide hydrochloride (E17):

To a soluton of 1,1-dimethylethyl (2R,5R)-2-(aminocarbonyl)-5-[4-{[(2-
fluorophenyl)methyl]oxy}-3-(methyloxy)phenyl}-2-[(methyloxy)methyl]-1-

pyrrolidinecarboxylate (D65, 70mg, 0.14mmol) in a mixture of ethyl acetate (1.8ml)
and methanol (0.2ml) at 0°C was added AcCl (170pl, 2.38mmol). The mixture was
stirred for 4 hours at room temperature. The solvent was evaporated and the residue
was triturated with Et,O to afford the title compound as a white solid (49mg, 82%); Rt
(HPLC) 3.62min; MS: (ES/+) m/z: 389 [MH]+ C21H25FN204 requires 388; 1H NMR
(500 MHz, DMSO-d6) & (ppm): 9.91-10.02(br.s,1H); 8.07-8.25(br.s,2H), 7.94-
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phase: n-Hexane/ Et hanol 60/40 % Flowrate: 0.8
m./mn, UV detection: 220 nnj. Sol vents were renoved

wanaenineduced pressure. The resul ting conmpounPiCT/ERI086/009732

di ssolved in Et20. Then a solution of HO 1Min Et20

was added dropw se. Supernatant was renoved and the

preci pitate vvas dri ed underZhj gh vacuumto gi veexanpl e
The absol ute

m)) E22 (8, 1)
B 8T SALh el 1) et R 8 b 5 ooy B i b | HRLT08(d, TH);
6. bﬁaeamoss bs@&%@& -4%%(% 113@1113 @(W)gfﬁﬁh(@ %H&BA% eé‘@QH

3?@(ﬁ 3H)9%%2t3@(f0%1)1 hgbZﬂ?-KmﬁH) TY%W%éméH)zm mn]: -
enantiomer 1 (E21 ): Rt = 6.8 nin. ( 100 % ee) -
enantiomer 2 (E22): R = 12 8 mn (97.6 %e) Exanple

Example 18: (5R)-5-(4-{[(2- Fiuorophenyl)methylloxyiphenyl)-2-[(methyloxy)methyi]-L-

gr%rﬁnﬁ@ hggrg%)-,éﬁdzé%ﬁhxor ophenyl ) et hyl | oxy) phenyl ) -7-ne

yI -1 .7- dl aZ r4. 41nonan- 6- one
4- et hyl benzengsul fonate (E23) The conpound
(2R 5f?)-2-(4-@[ (2-fl uorophenyl) et hyl ] oxy}phenyl)-7-m

ethyl-1 /7-\di ggaspiro[ 4. 4] nonan- 6-one
_)Pﬁhﬁ pHCOB sat urat ed sol uti on (229mM _) was
ayers were separated and the organic | ayer
dri ed over Na2SO4. The salt was filtered off and
gshegd with EtOQAc (3 x 57m ). The sol vent was
evapor at ed under reduced pressure and the crude

Tétz%f)ggglyli@ri 2_ ?uf(etzf?'i‘-%in(a@th%eﬁllm @R:5AY{Rfnrartond) 3L 4-(12-
flLfomnbleoyjmayyucrxg}plhyh)}lbx-y(}mngy)méthmaﬂ tpytrolidinbodrtmxgste r

(O30 ¢ B8 BTN In o Mrs T RIE RettBR EhiP gy ki imp =
0°€olvag addedoAc((#@ulemedumbhnTie modute wasatigrdd &ire2 hours at room
te&%&a%f'rg.) T\i:vg f@ﬁﬁéroa[b%it{oag WCCYV@?OOM and after 2h another 400ul plus

additional stirring for 2h) were required, before the reaction was complete (as shown

by HPLC). The mixture was evaporated and the residue was triturated with Et,O to
afford the title compound as a white solid (314mg, 91%); Rt (HPLC) 3.71min; MS:
(ES/+) m/z: 359 [MH]+ C20H23FN203 requires 358; 1H NMR (500 MHz, DMSO-d6)
& (ppm): 10.05-10.25(br;s, 1H); 8.25(s,1H); 8.04-8.24(br.s,1H); 8.02(s,1H); 7.52-
7.65(m,1H); 7.38-7.51(m,3H); 7.21-7.33(m,2H); 7.07-7.17(m,2H); 5.19(s,2H); 4.59-
4.76(br.s,1H); 4.00(d,1H); 3.76(d,1H); 3.35(s,3H); 2.20-2.43(m,2H); 2.01-2.18(m,1H),
1.80-1.99(m,1H).

Example 19: (5R)-5-(4-{[(2-Fluorophenylimethylloxy}phenyi)-2-(hydroxymethyi)-L-
prolinamide hydrochloride (E19):

To a solution of (5R)-2-({[(1,1-dimethylethyl)(dimethyl)silyl]oxy}methyl)-5-(4-{[(2-
fluorophenyl)methylloxy}phenyl)-L-prolinamide (D75, 50mg, 0.11mmol) in dry THF
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added in 30 mn. A solid precipitated after the

addi tion of approx 50 nL of this solution. The m xture
wore7883240 ed at 400C for 4.5h and then cool ed POI/EB29N$/009732

tenperature. The solid was coll ected, washed with

acetone (3 x 230 nL) and dried under high vacuum for

16 hours obtai ni ng the For H321 cryst als of the title

onpound (70. 1g). 1H NMR (400 , DMBO-d6) d(ppm:

(2rgl)gq§ Q°}§IS wa§|_gdd ga_[rapggl amq)momu;mgsfgm(rlﬁ]e @}_1)2ml7 04]@”'([“9” 1M
sol?“)n mZBl—ﬁ% if 'E}nuq-'éad thé r%&tdrénwag Kifred foF 1h &%e ddthe te"_?ﬂﬂéf'ature

The r%:tlpmwagpguengh@gw@@ a 5§fs1)solu2<(3r1 ofLNg?#pOl [nd, q(yﬁp@fggb with ethy!
ac%géc Fl'h?]op%‘édld" yOeRES dt‘?éd {N% mferé:d(ﬁﬁﬂ)lﬁap%?‘atgé‘vﬁ\ebl%gﬂue

ent are 1| |ntheta
wapmurifiedy by shiematgmaphy Qp gj(@mgqalysmg cyclohexane / ethyl acetate (1:1

to 92@ G R¥fofd l‘% Elﬁé goﬁ1h6{9{doﬁré%nyés)e§r‘%tsr5/%ﬁ¥ )sgn?r&’(? %153% R

zaspliro 1nona

(HRLR: 5F5)9n2n (MS{(Eﬁﬁt)fm/ao?ﬁdw&w|Q1|9b*t?h'§/fr4?@§’(y€}qjmﬁ9i4§ 6 0X

0-1 ,7- diazaspiro[4. 4] nonane- 1-carboxyl ate (D26,

30mg) was dissolved in dry DCM( 1.5nm). At QOC TFA
To(Dsdution efctbisaadtid.ddisaatvedrie dny gthylr @thefa@ mb)i waegdead HebBOU,

ragu r T

0. (}8%m<2uﬁ‘fi/| §o§ut¥oﬂ lalé}f%) H’ﬂgg?wgg{ \t%raI ge r or%{dﬁt&e?ﬁ%dﬁ@@as
trltUnatddedeDEp@m@ffoztmg)tltlasompy@m b sihiteisplid R2ma-Rua)titative);

. RBERPASa VBl i AR Eha SRR RS s
NMR ¢Sax MHZT DM S0 +d6) |t8§,pp<nﬁ) 7HO- T d2Apohkl 3 .49, tHie 7138k A}, n31-
7 40 S SRR AR S S h TR B
3. (@hByR. ﬁt-atzVen erb:11.99-na3(nexHY; e168-nhg4tmNaML . 3 channel s
NOVS'Fé ?n&mgum &gna% otf rﬂ%nasglg 8rto|ton% ﬁt@and OH were not observed

Example 20: (2S,58)-2-(4-{[(2-Fluorophenylmethylloxy}phenyl)-1,7-
diazaspiro[4.4]nonan-6-one hydrochloride (E20)

To a solution of 1,1-dimethylethyl (2S,5S)-2-(4-{[(2-fluorophenyl)methyl]Joxy}phenyl)-
6-oxo-1,7-diazaspiro[4.4Jnonane-1-carboxylate (D79, 130mg, 0.295mmol) in a
mixture of ethyl acetate (2.7ml) and methanol (0.3ml) at 0°C was added AcCl (130ul,
1.82mmol). The mixture was stirred for 4 hours at room temperature. The solvent
was evaporated and the residue was triturated with Et,O to afford the title compound
as a white solid (80mg, 82%); Rt (HPLC) 3.60min; MS: (ES/+) m/z: 341 [MH+]
C20H21FN202 requires 340; 1H NMR (500 MHz, DMSO-d6) &(ppm): 10.37 (br. s,
1H), 8.78 (br. s, 1H), 8.42 (s, 1H), 7.53 - 7.58 (m, 1H), 7.54 (d, 2H), 7.42 (dd, 1H),
7.25 (t, 1H), 7.23 (t, 1H), 7.10 (d, 2H), 5.13 - 5.21 (m, 2H), 4.65 - 4.76 (m, 1H), 3.25 -
3.33 (m, 2H), 2.48 - 2.55 (m, 1H), 2.31 - 2.42 (m, 2H), 2.27 - 2.34 (m, 2H), 2.04 -
2.14 (m, 1H).
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cells with the pCl N5-hNavl .3 vector using the
i pofectam ne (I nvitrogen) transfection nethod. pCI N5

WO 2008/0092¢0 st roni ¢ vector for the creation of nRCATEP10861009732
cell lines that predisposes all neonycin resistant
cells to express reconbi nant protein (see Rees S.,
Coote J., Stable J., Goods®® S., Harris S. & Lee MG
(1996) Biotechniques, 20, 102-1 12) by virtue of the
reconmbi nant cDI\lA be| ng linked to the

Flugkc?n%hﬁ%étﬂﬂldi%hfeh\ﬂfé b%ﬂéﬂas&%’i‘h ﬁﬁie%ar?ﬁ otn@%vbbb%ﬁlohbé (E21,

amm channet f rom numan praln Eur J Neur oscl, 2000
E2kc; 12, 4281-9). Cells were cultured in Iscove's

nodi fi ed Dul becco's nedi um (lavitrogen) containing,
boyine serum 1% K-g amne, 1% Penicillin-

, A0 pgn-essential am no
: And {jr%" 48 (I nvitrogen) and
- m di fbed envi ronnent

CE||S were |iberated fromthe
passage and harvesting using

S preparation Cells were
einaT75 flask. Cells were
growm h medi a and i ncubati ng

o8 shbt 8'2@'”?94”" TRt /PR BRORDS (2 B¥) B EHRRmethy) 6o
{[(Zﬂumrbplményﬂﬁstf(yllw}ph&m&n,2-menld1ne1_d3®)rbo>®lat¢ (@ﬁépé%im\ 1.0
S B0 L BFBROM 8 Pl Y5815eBETN RAHEF f HABAE ity 0

spsi) r The gﬂ;tt'uxenwas ihgdrog preated tah 6t atmafor by &tie aneiet mmpound

bW BE A P R ARAB B Pl e o s v

didsenpe ire AbDEt 4itlth2Dridn)ic psasegwadwasheaditiks bﬁlutlon of NaOH 1M,
dried over Na,SO,, filtered and evaporated to dryness. The crude compound was

purified by flash chromatography on 10 g silica gel cartridge, using a gradient of
DCM/MeOH 10/0 to 95/5 as an eluent, to give the free base of the title compound (42
mg, 12%) as a racemate. TH-NMR (CDCI3, 400 MHz): 3 1.44 - 1.55 (m, 1 H), 1.55 -
1.64 (m, 1 H), 1.64 - 1.72 (m, 1 H), 1.72 - 1.80 (m, 1 H), 1.89 (d, 1 H), 1.94 - 2.02 (m,
1 H), 2.21-2.31 (m, 1 H), 2.37 - 2.45 (m, 1 H), 3.31 (dd, 1 H), 3.42 (t, 1 H), 3.67 (d, 1
H), 5.13 (s, 2 H), 5.70 (br. s., 1 H), 6.94 (d, 2 H), 7.08 (t, 1 H), 7.15 (t, 1 H), 7.29 (d, 2
H), 7.31 (t, 1 H), 7.49 (t, 1 H).LC-MS [Supelcosil ABZ+Plus, 33x4.6mm, 3 pm,
gradient: A: H,O +0.1% HCOOH/B: CH5;CN: 0% to 95%B in 3 min., 95%8B for 1 min.,
95%B to 0%B in 0.1 min., flow rate: 2mL/min). R, = 1.44 min (100%) (m/z = 355
(M+H)").

The enantiomeres were separated by chiral HPLC [chiralcel od (25X2) cm. Mobile
phase: n-Hexane/Ethanol 60/40 %. Flow rate: 0.8 mL/min, UV detection: 220 nm].
Solvents were removed under reduced pressure. The resulting compounds were
dissolved in Et,0. Then a solution of HCI 1M in Et,O was added dropwise.

Supernatant was removed and the precipitate was dried under high vacuum to give
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pl anar array el ectrophysi ol ogy technol ogy (Ml ecul ar

Devices Corp.). Stinmulation protocols and data
W@e@alsa2e6 on were carried out using a m croconPUL/BP2006/009732

(Dell Pentiumd4). In order to determ ne planar

el ectrode hol e resistances (Rp), a 10 nV, 160 ns

potential difference was al¥# i ed across each hole.

These neasurenents were performed before cell .
exaraele tE2In(13Angleand exampie di22i Grima)- Jbalabsalyte sigeeochemistry has

not¥eh sg?taq erior to antibiotic (anphotericin)
circu Ion to achieve intracellular access. Leak
subtraction was conducted in all experinents by

ChRiBP tn!s;eg E&@@Qs.ﬁéﬁ%&%ﬁﬁ isfirmY 3( gﬂ%&é}{te RUlSD 3%01 %

he test pulseées to neasur conduct anc
Hcmm/aomrg@y @t’/eppeﬁ‘@Bflno?rmme%f’édeh@ piot, &3f4Eato a%Blch 1

applied for 20 nms and repeated 10
mlrm/flévs’ raq? %L‘f?ﬁﬁrﬁ

uency of 10 Hz. In all experinents, the
t-esenmtlos@rﬂr(ﬁﬂb):&t \ﬁeﬁsmme(’f(lﬁ)r%@@ in the absence

(_pr e ead) of a compound.
Pregn%\'ﬁ%mpeégggrzgﬁs \?\gr%e&@ggzpaﬁg% by a conpound
addition followed by a 3-3.5 mn incubation. Solutions

Exiifiel’ 193, { he(ziﬁ;%)?ﬁg-{gg'-fﬂfo@% Hglgyg&h@g&@é%ﬂ)-z-%tgyl-1 7

dia2ashirol olan-6i6RE 8-rbethaldenrenesulfonateHE23P5.
Amphotericin was preparedygs 30 ng/m stock sol ution
and diluted[tojafinal glg(]l)ng concentration of 0.1
rrg/ moi ution. The external
ut i co's (I'nvitrogen) and cont ai ned
te fal : 2 0.90, KA 2.67, K3PO4
477 MgCl 2 0.50, NaCl 138, Na3PO4 8.10, wth a pH of
Conpounds were prepared in DVSO as 10nM st ock
sol uti ons and subsequent 1:3 serial dilutions

Theer kempeghd-i @R, 5R1EH&-fermovwphenyinethdioxyipbdnyl)- 1-0detiy-1,7-
g BSIOHL FBOT O S0 10sarpetiorBn R 257 b6 waS" Sidpended in EtOAC

(286mL) and NaHCO; saturated solution (229mL) was added. The layers were

separated and the organic layer was dried over Na,SO..

The salt was filtered off and washed with EtOAc (3 x 57mL).

The solvent was evaporated under reduced pressure and the crude stripped with

acetone 2 x 171mL), giving 52.7 g of (2R,5R)-2-(4-{[(2-

fluorophenyl)methyl]oxy}phenyl)-7-methyl-1,7-diazaspiro[4.4]nonan-6-one.

This compound was dissolved in acetone (520mL) and the solution was heated to
40°C.

A solution of p-toluenesulfonic acid monohydrate (27.84g) in acetone (260mL) was
added in 30 min.

A solid precipitated after the addition of approx 50 mL of this solution.

The mixture was stirred at 40°C for 4.5h and then cooled to room temperature.

The solid was collected, washed with acetone (3 x 230 mL) and dried under high
vacuum for 16 hours obtaining the Form 1 crystals of the title compound (70.1g).

1H NMR (400 MHz, DMSO-d6) 5(ppm): 9.90 (bs, 1H); 8.91 (bs, 1H); 7.55 (m, 3H);
7.48 (m, 2H); 7.43 (m, 1H); 7.25 (m, 2H); 7.11 (m, 4H); 5.18 (s, 2H); 4.73 (dd, 1H);
3.41 (m, 2H); 2.82 (s, 3H); 2.36 (m, 5H); 2.29 (s, 3H); 2.11 (m, 1H) .
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The recordi ngs were analysed and filtered using both
seal resistance (>40 MAN and peak current anplitude
W@ 200042230 i N t he absence of conpound to el i m NBCEEP2006/009732
unsuitable cells fromfurther analysis. Paired
conpari sons between pre-dr é%and post-drug additions
were used to deternine thel hi bitory effect of each

conmpound. The concentrations of conpounds required t
Unjquiiasidtdisqiifireatingdiegks etbiomy 1 ohExasp ed’é‘»pmvgrbeﬁnd@efﬁu% and

ar{iMT{l%?/éo(lhquéb@m were determned by fitting of the

equation to the concentration response data. In
addition the use- dependent i nhi bitory properties of

UIIUb were determ i
~SpdCl Lo
Pd%ﬁsnxnnounds on the 10th versus 1st depolarising

6$nnse The ratio of the 1Oth1%0er 1st pulse was

8z,m etated—+n—the—=absence allﬂ? resence—of —drug—andthe
Yo use- dependent inhibition calcul ated. The data was

108 tted using the sanme equat|&@ as for the tonic pl C50

and t+h ant r At AN

fal one nradued | H
TO—C 11T uulluplltlutl \UAN |JI Uuu %pu J.\J/UI IIIII M1 LI UII

use-depen ent P cal Cu e e COlTpoun S O
12{;se- depend UD15) cal d. Th ds of

- —assay and gave pUD-| 5 valu
14@noani ne Oxi dase- B Assay Pf®focol The protoco

13anples 1 to 9, 11 to 22 wegs tested in the above

bs of 4 5 or grnofcr_

7C@SCH bes the assay Tor tes Sﬁg MAO-B Tnhibitron. Tt
is a fluorescencebased end-point assay using

17oenzyl anine as substrate. OkPQation of the substrate

MAO-Bteads—to hydrogen @@OXIOG refease, and this
product is then utilised by| peroxidase to convert

200bn-f | uor escent Anpl ex Red(TNF into fluorescent

2{“30rufin. The—grobal——react ) rsNH—=—Thus—Thr br tTon
of the enzyne by a test conpounds | eads to reduced

240 uorescence. The assay useg4lunan reconbi nant

Z;EP”QW‘“D oxt-daseB-that—s gfgesenl A
231 3.8
241 3.7
246 3.6
25.0 3.6
27.2 3.3
27.8 3.2
28.1 3.2
28.7 3.1
29.3 3.0
29.6 3.0
30.2 3.0
34.6 26
354 2.5
36.1 2.5
445 2.0

Melting point: 233 °C.
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m crosones from bacul ovirus infected insect cells

(Supplied by Sigm). Conpounds are tested over a range
wWo@Roocom2ent rati ons in order to determ ne the PCI/EP2006/009732
concentration that causes hal f-maxi mal inhibition of
the enzyne activity in the assay (1C50). Pargyline
(Sigm) is used as a posit 2%e control in the assay,
gi ving an IO in thegne 0.4 - 2 MM Dispense 0.1

Example A

dish&lirdf 4138¢an-8ht (P2Ht €. Add 5nl of substrate sol ution
ﬁﬂ%r‘ﬁ% ﬁenzyl am ne (gl gma), 50mMM Anpl ex Red (Mol ecul ar
Bes), 50mM pot assi um phosphate, pH 7.4). Add 5n of
ags (50m™ pot assi um phosphate, pH 7.4) to
| an . m of the enzyne solution (0.23
U m human rec nant nonoam ne oxidase B, 1lUmn
hor ser adi sh pergxi dase type Xl (Sigm), 501M
pot assi um phosphate, pH 7.4) to remaining wells. Shake
to ensure proper mxing. |Incubate for 60 m nutes at

r raturgg '
1R R R TR 2 I Rty R KRG BRERyH6IoR6-1 7
disZaSBO4Ape 04 - tHeabetylata{RRGsI0Mg) wasstisyortes 30 AL e M E Aml).

i f ' i
A O A Olag] U Sgpand IS BTESPRUM b tgmperature for
1h( Gt moltdre- wap revaporated] andviee gesidue marrified: viar @sperdsartrisige

e [ Vi i . .

e L e SAAPLO (ATl EoIBRSR oL R (e o), Dtmn: ws
(ESi+)avesHEd bkl +H.rC20b2d A@O03freqmes G48i ns 1. A conpound of

formula (1), a pharnmaceutically acceptable salt,

sol vate, or prodrug thereof: wherein RL and R2 are
Biolodigat Adsay | y hydr ogen, C-"al kyl or

C3_6cycl oal kyl G _6al kyl; or such R and R, together

with the nitrogen to which they are attached, my
Na Channel assay protocol

The ability of the compounds of the invention to modulate the voltage-gated sodium
channel subtype NaV 1.3 may be determined by the following assay.

Cell biology

Stable cell lines expressing hNaV1.3 channels were created by transfecting CHO
cells with the pCIN5-hNav1.3 vector using the lipofectamine (Invitrogen) transfection
method. pCINS5 is a bicistronic vector for the creation of mammalian cell lines that
predisposes all neomycin resistant cells to express recombinant protein (see Rees
S., Coote J., Stable J., Goodson S., Harris S. & Lee M.G. (1996) Biotechniques, 20,
102-112) by virtue of the recombinant cDNA being linked to the neomycin-selectable
marker cDNA downstream of the CMV promoter (for full details see Chen YH, Dale
TJ, Romanos MA, Whitaker WR, Xie XM, Clare JJ. Cloning, distribution and
functional analysis of the type lll sodium channel from human brain Eur J Neurosci,
2000 Dec;12, 4281-9). Cells were cultured in Iscove's modified 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
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forman unsubstitued 3-, A, 5- or 6-nenbered
saturated ring; R3 is C alkyl, C ~hal oal kyl,
wae2atieryd , C-| _3al koxyCG _3al kyl, C | _3hal oal ROKREE2006/009732
3al kyl or (CH2)tOH, or such R and R3 , together with
the interconnecting atons, forma saturated or
unsaturated 5-to 7- merrbereH?rl ng, wth the prow so
that there_ is only one heteroatomin the ri ng
5% GE2 Beain Gellsguere liverajed fiopbiheol 117 £vibie flask Qrspa‘fsaeie and
'Mﬁ nt each R is independentl
ha@éf@@te \?’%r%er}@hgﬁ\ilﬂ 2'onsi sting of C—’\a}okyl , d
hal ogen, cyano, hal oC | _3al kyl, hydroxy, C-|_3al koxy
Ce&@?jeé)gr%%hal oal koxy, gis 1 or 2; t is 1 or 2; either
is -OR 7 or -OCH2R 7 wherein the other R5
Celis wRs: grownyiel 68gaTe senfiience e TR flasks CRlls wees liflegrbygemoving
theﬁ@%mﬂ rfeld gar&‘f m@u&}m%&ntﬁ 1@'&9%\* GArREP [FreE S Versene (Invitrogen,

terocyc |c_r|n% ependent|y contai ni hg one or
15640)-866)i iortﬁgmm Sfiepiealls wereaﬁy@@ﬂda@ das’0 whef B8P &nvilregen,
1450101 851C e §db§BgnQ5n LR HRNHIBCHE IS d 105! éerﬁr@fhg@flaﬂ)é ¥and
one or nore groups I ndependent
cestefuget dor 2 mnrmat FQO rpnstAftes wgntSIfugﬁgOfbfth@SquefB%tBRWaS removed
0 3al kyl , hydroxy, GCi_3al kox
angﬁge %ﬁl{b_eg%%\?é(;%eﬁg@fg ecljA corrpound according to cl ai ?/n 1
in 3,doEPBSX i s carbon. 3. A conpound according to claim
1 or claim2 wherein qis 1. 4. A conmpound according
to any preceding clai mvvherei n Ris -OR or - OCH2R7
Elmw@pm:olegmydrogen or ; and wherein R7 is either a

T it 8, B BB e s o

plamar earray electrophysiology technology (Molecular Devices Corp.). Stimulation

protocols and data acquisition were carried out using a microcomputer (Dell Pentium
4). In order to determine planar electrode hole resistances (Rp), a 10 mV, 160 ms
potential difference was applied across each hole. These measurements were
performed before cell addition. After cell addition a seal test was performed prior to
antibiotic (amphotericin) circulation to achieve intracellular access. Leak subtraction
was conducted in all experiments by applying a 160 ms hyperpolarizing (10 mV)
prepulse 200 ms before the test pulses to measure leak conductance. Test pulses
stepping from the holding potential of -90 mV to 0 mV were applied for 20 ms and
repeated 10 times at a frequency of 10 Hz. In all experiments, the test pulse protocol
was performed in the absence (pre-read) and presence (post-read) of a compound.
Pre- and post-reads were separated by a compound addition followed by a 3-3.5 min

incubation.

Solutions and drugs

The intracellular solution contained the following (in mM): K-gluconate 100, KCl
40mM, MgCI2 3.2, EGTA 3, HEPES 5, adjusted to pH 7.25. Amphotericin was
prepared as 30 mg/ml stock solution and diluted to a final working concentration of
0.1 mg/ml in internal buffer solution. The external solution was Dulbecco’'s PBS
(Invitrogen) and contained the following (in mM). CaClI2 0.90, KCl 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.
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ni trogen, sul phur or oxygen atons) wherein either the
phenyl ring or the heterocyclic ring is optionally
weawsviei ed by one or nore groups i ndependentPGI/EP2006/009732
selected fromthe list consisting of G _3al kyl,
hal ogen, cyano, hal oG | _3al kyl, hydroxy, C| _3al koxy
and C-| _3hal oal koxy. 5. A ound according to any
precedi ng claimwherein Rand R, together with the
Finaly éhe: 6pmeeundsgwercoribited 41109 in exteraaibegletipn resulting in a final

D@@(:Q,J]éeqhgﬁmpofw%lg 6. A conpound according to any of
cl ai to 4 wherein R and R are both hydrogen. 7. A

compound of formula (1) which is:

Da 35% pfg 4-{[ (2-f1 uorophenyl ) met hyl ] oxy} phenyl) - 2- met hy
i nam de;

The Beyordingsiwere anatysed kit redhusing/ bqth sealyksistanse £24MBY fand
pepselilt pBIOE 200801507 PBSSIE b EDTSU g Elnate eyavl

celisafromefurther analysis. Paired comparisons between pre-drug and post-drug

adélﬁéqcf %vep@tdggb t% éé‘teln‘nﬂ@qw ||%BM)M] %Peé%h}co%ﬁu%' Fhe
corfc@Bjraliors4of [ Campoundsopéningtl) teetinlyibil osyrenb eeliditpd 2byrethiy 1°
depdieiie Py RTbE 0% (opi BISAON SreLfriciTines by, iting of the Hil
equatna spithe[ condgmicatian- Bsporese Bafal { 4] @Qﬂt@R)th@ upeedependent
inq1q7it'89y' 738 RIE Yt et LBRPoFick | BB hiRed BFLESLRE RO BHEL: of
compoérms[ R RESR)" ﬁermﬂdapaﬂammgs pils@[ Zhe]ratimopthel 105havey 1%
t
pulob ISR 1tho Sotanse apR arsiop v o g RS greycepengent

inHibityon- dalcWlatedi ahesqxta ax[aé fitfed arsang- tﬁecsraene equation as for the tonic

pIéZR S(E)ztg qrﬁ%&tngll]o% RIdu .‘P@”g%% Wé&&‘ee;{%'déﬁtl pUD;s)

cal(:@lBtdER) 2- (3 {[ (2-fl uorophenyl) met hyI ] oxy} phenyl ) -7-ne
thyl-1 ,7- diazaspiro[4.4] nonan-6-one;
(2R, 5R) - 2-(4-{[ (2-fl uorophenyl ) net hyl ] oxy} phenyl)-1

The TcofipaaAs bf BkdmpBipsirdecs, MHetn- were tested in the above assay and

gave pUD15 values of 4.5 or greater.

Monoamine Oxidase-B Assay Protocol

The protocol describes the assay for testing MAO-B inhibition. It is a fluorescence-
based end-point assay using benzylamine as substrate. Oxidation of the substrate by
MAO-B leads to hydrogen peroxide release, and this product is then utilised by
peroxidase to convert non-fluorescent Amplex Red(TM) into fluorescent resorufin.

The global reaction is:



10

15

20

one;

(2R, 5S5)-2-(4-{[(2-fl uorophenyl ) net hyl ] oxy} phenyl)-1, 7-
waele@zasniur o[ 4. 5] decan- 6- one; PCT/EP2006/009732

(2S,5S5)-2-(4-{[(2-fl uorophenyl) et hyl ]oxy}phenyl)-1

, 7-di azaspi ro[ 4. 5] decan- 6- one;

(5R) - 5- [ 4- {[ (2- f | uor ophenyl29net hyl ] oxy} - 3- (et hyl oxy) p

henyl ] - 2- net hyl - L- pr ol i nam de;

RyHnkL0 X —3—(-HBtHhy INaxy) p
. L- prol i nam de;

f1 uorophenyl) net hyl ] oxy} phenyl)-2-[ (nmet
- L- prol i namide;

2-f1 uorophenyl )fret hyl ] oxy} phenyl ) - 2- (hydr
ol

pr |nam de;

y y
(2S, SS)ymNaﬁé uor opheny[j@iw/\g }’phenyl) 1
, 7-di az 0 - B one;
(5R TR)-7-(4- {[(2 FI or op enyl)msthyl] xy}phenyl) 2, 6-

di azaspi r o[ 4. 5] decan®%- on€* and

(5S, 7S) - 7- ( 4-apjek ide or ophenyl ) net hyl ] oxy} phenyl) -2, 6-
di azaspi ro[ 4. 5] decan\1-one; or a pharmaceutically
acceptabl e salt, solydfe, or prodrug thereof. 8. A
phar maceut i galon ition conprising a conpound of
formJIa(I)ascal Od|n any one of clains 1 to 7, or
a pharmaceutically acéept abl e salt, solvate or prodrug

Thu$ Rheifonai thede iy e By CLIeki omhpounas lé%ﬁﬁ abledued fioegscence.
therefor. 9. A conpound of formula (1) as clained in
any of clains 1 to 7 or a pharmaceutically acceptable

Thé aéésﬁy S@Ae\é,ah@g@ﬁ fr@?@ﬂlﬁuhiﬂnﬂ hohesthinef @;ﬂda@e Bi that hergpsent in
. conpound of fornul g r ar maceut i
ml@f@&@a@%\ﬁp@ kagplovirugin{psied igse %F r @&BP'r?é’r oPiggE ). JF%{%H%"’S
ard fes®aYovef a Gén'fyerﬁi céndentratiordsah oktfe® td Betbirainé ltmﬂcdmentratlon that
reventlng a di sease or condition nedjate

carss N TBRMS! inpibrtion RE -t PRy G aFUYHY ehgwn%ﬁ%v Aigpo). pargyine
(SIGRIEP RURGdEEHSHitNE chAtrdlimth® skSayVimiey an IABD i Hlﬂ&er’azge 04 -2

condition is depression or a nood disorder. 12
rMsonpound according to claim 10, wherein the disease or
condition is a

Dispense 0.1yl of test compound in neat DMSO in black low volume Greiner 384-
well plate. Add 5pl of substrate solution (400pM benzylamine (Sigma), 50uM Amplex
Red (Molecular Probes), 50mM potassium phosphate, pH 7.4). Add 5yl of the assay
buffer (50mM potassium phosphate, pH 7.4) to blank wells. Add 5ul of the enzyme
solution (0.23 IU/ml human recombinant monoamine oxidase B, 11U/ml horseradish
peroxidase type XIl (Sigma), 50mM potassium phosphate, pH 7.4) to remaining
wells. Shake to ensure proper mixing. Incubate for 60 minutes at room temperature
in darkness. Read fluorescence using Analyst / Gemini (Molecular Devices;
Resorufin: Ex530/Em580/Dichr561 (Analyst) - Ex555/Em590/Cutoff570 (Gemini)).

The effect of a given compound is calculated as :
% Inh = 100 x [(data — control1) / (control2 — control1)], where control1 corresponds
to the enzyme showing its maximum activity (i.e., not inhibited) and control2

corresponds to minus enzyme fluorescence in absence of HRP.
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bi pol ar di sorder. 13. A compound according to claim 10
wherein the di sease or condition is a substance
W0 200avet4di sorder. 14. Use of a conpound of f oPGTIER2006/009732
(1), or a pharmaceutically acceptable salt, solvate or
prodrug thereof as clained in any of clains 1 to 7, in
the manufacture of a nedi c&ent for treating or
preventing a disease or condition nedi ated by
Claimgul ati on of vol t age- gated sodi um channel s. 15. Use
according to claim14 wherein the disease or condition
is depression or a nood disorder. 16. Use according to
1. ¢l aPneaspandr @i fermula (i aerfisemaseutisally; agegntable aalbisegaabﬁ, or
pK%hiPﬁgﬁ&ﬁ 17. Use according to claim 14 wherein the
I Sease or condition is a substance rel ated di sorder.
18. A nethod of treatnent or prevention of a disease
or condition nediatgd by nodul ati on of voltage-gated

(Rsodi umin ®° gonprising adm nistering an
e)h eclive g of Na czon'pound of formula (I) or a
phay S dcceR"abl e salt, solvate or prodrug

e inany of claims 1 to 7. 19. A

J o claim18 wherein the di sease or

c ifion is depression or a nood disorder. 20. A

nethoRGaccor?hng to claim18 wherein the di sease or

condition is bi pol ar disorder. 2 1. A nethod
according to claim18 wherein the disease or condition
IS a substance rel ated disorder. 22. Use of a conpound

whgreif ormul a (1) or a pharmaceutical ly acceptable salt,

R1 and RZ are independently hydrogen, C1-galky!l or Ca_gcycloalkylCq._galkyl; or
such R1 and R2, together with the nitrogen to which they are attached, may
form an unsubstitued 3-, 4-, 5- or 6-membered saturated ring;

R3 is Cqgalkyl, Cqghaloalkyl,  Cq_zalkenyl, C1-3alkoxyC1._zalkyl,
C1.3haloalkoxyC1.3alkyl or (CH2);OH;

or such R1 and R3, together with the interconnecting atoms, form a saturated or
unsaturated 5-to 7-membered ring, with the proviso that there is only one
heteroatom in the ring, which must be Nitrogen;

X is carbon or nitrogen;

nis 0, 1 or 2, wherein when present each R4 is independently selected from the list
consisting of Cq_zalkyl, halogen, cyano, haloC4_zalkyl, hydroxy, C_3alkoxy
and Cq_3haloalkoxy,

gis1or2;

tis 1 or2;

either RS or R6 is —O-R7 or ~OCH,R7, wherein the other RS or RS is hydrogen or
R4: and wherein R is either a phenyl ring or a 5- or 6-membered aromatic
heterocyclic ring (independently containing one or more nitrogen, sulphur or
oxygen atoms) wherein either the phenyl ring or the heterocyclic ring is
optionally substituted by one or more groups independently selected from the
list consisting of Cq_zalkyl, halogen, cyano, haloCq_zalkyl, hydroxy,
C1-3alkoxy and Cq_ghaloalkoxy.



10

15

20

25

30

35

sol vate or prodrug thereof as clained in any of clains
1to 7, to treat or prevent a disease or condition
wore@7asrdo by nodul ati on of vol t age-gated sodi uPCT/EP2006/009732
channel s. 23. Use according to claim 22, wherein the
di sease or condition is depression or a nood disorder.
24. Use according to claimi3®2, wherein the disease or
condition is a bipolar disorder. 25. Use according to
claim 22, wherein the disease or condition is a
2.SubSA€6\%soJrﬁiéHc8Qﬁr?b?%'ié%ﬁﬁ-@@reiﬁ)@ié%ﬁo%% to prepare a
conpound of fornmul ), as clainmed 1'n claimb5,
conprising the the reaction of a conmpound of formula

XXI ' : ; are defined
3.0 A Lol dBofin f’s&g&m _%%%%yﬁ?%&ﬁ@@v&' tha
sol ution of hydrochloric acid in a suitable solvent.
27. : - Of . (LK,
401 ai’ PRETF abebrihG Ry hrEOIR B il s P e -
OdpRband R isthydragen of RA! ang wheveir R is eithena phenyR8ng Bda 5- or

o-@orBRfkd 2ot FrioREyeR ohd FiBpahdesV cseiiiing  gpey or more
nitsagenabliphwalrwaygen atoms) wherein either the phenyl ring or the heterocyclic
ring is optionally substituted by one or more groups independently selected from the
list consisting of Cq_zalkyl, halogen, cyano, haloC1_zalkyl, hydroxy, C4.3alkoxy and
C14.-3haloalkoxy.

5. A compound according to any preceding claim wherein R1 and R3 | together
with the interconnecting atoms, forms a 5-membered pyrrolidinone ring.

6. A compound according to any of claims 1 to 4 wherein R1 and R2 are both
hydrogen.
7. A compound of formula (l) which is;

(5R)-5-(4-{[(2-fluorophenyl)methylloxy}phenyl)-2-methyl-L-prolinamide;
(5R)-5-(4-{[(2-cyanophenyl)methyl]oxy}phenyl)-2-methyl-L-prolinamide;
(5R)-5-{4-[(2-cyanophenyl)oxy]phenyl}-2-methyl-L-prolinamide;
(5S)-2-methyl-5-{4-[(phenylmethyl)oxy]phenyl}-D-prolinamide;
(5S)-5-(4-{[(2-fluorophenyl)methyl]oxy}phenyl)-2-methyl-D-prolinamide;
(2R,5R)-2-(4-{[(2-fluorophenyl)methyljoxy}phenyl)-1,7-diazaspiro[4.4]Jnonan-6-one;
2-[({4-[(2R,5R)-6-0x0-1,7-diazaspiro[4.4]non-2-yl]phenyl}oxy)methyl]benzonitrile;
2-({4-[(2R,5R)-6-0x0-1,7-diazaspiro[4.4]non-2-yl]phenyl}oxy)benzonitrile;
(2R,5R)-2-(4-{[(2-fluorophenyl)methyl]oxy}phenyl)-7-methyl-1,7-
diazaspiro[4.4]Jnonan-6-one;
(2R,5R)-2-(3-{[(2-fluorophenyl)methylloxy}phenyl)-1,7-diazaspiro[4.4]nonan-6-one;
(2R,5R)-2-(3-{[(2-fluorophenyl)methyl]loxy}phenyl)-7-methyl-1,7-
diazaspiro[4.4]nonan-6-one;
(2R,5R)-2-(4-{[(2-fluorophenyl)methyl]oxy}phenyl)-1,7-diazaspiro[4.6]undec-9-en-6-
one;
(2R,5S)-2-(4-{[(2-fluorophenyl)methylloxy}phenyl)-1,7-diazaspiro[4.5]decan-6-one;
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(2S,58)-2-(4-{[(2-fluorophenyl)methyl]oxy}phenyl)-1,7-diazaspiro[4.5]decan-6-one;
(5R)-5-[4-{[(2-fluorophenyl)methyl]oxy}-3-(methyloxy)phenyl]-2-methyl-L-prolinamide;
(5R)-5-[4-{[(2-fluorophenyl)methyl]oxy}-3-(methyloxy)phenyl]-2-[(methyloxy)methyl)-
L-prolinamide;
(5R)-5-(4-{[(2-fluorophenyl)methylJoxy}phenyl)-2-[(methyloxy)methyl]-L-prolinamide;
(5R)-5-(4-{[(2-fluorophenyl)methyljoxy}phenyl)-2-(hydroxymethyl)-L-prolinamide;
(2S,58)-2-(4-{[(2-fluorophenyl)methyl]oxy}phenyl)-1,7-diazaspiro[4.4]Jnonan-6-one;
(BR,7R)-7-(4-{[(2-Fluorophenyl)methylloxy}phenyl)-2,6-diazaspiro[4.5]decan-1-one;
and
(5S,7S8)-7-(4-{[(2-Fluoropheny!)methylJoxy}phenyl)-2,6-diazaspiro[4.5]decan-1-one;
or a pharmaceutically acceptable salt, solvate, or prodrug thereof.

8. A pharmaceutical composition comprising a compound of formula (l) as
claimed in any one of claims 1 to 7, or a pharmaceutically acceptable salt, solvate or
prodrug thereof,and a pharmaceutically acceptable carrier therefor.

9. A compound of formula (l) as claimed in any of claims 1 to 7 or a
pharmaceutically acceptable salt, solvate or prodrug thereof, for use in therapy.

10. A compound of formula (I) or a pharmaceutically acceptable salt, solvate or
prodrug thereof as claimed in any of claims 1 to 7, for use in treating or preventing a
disease or condition mediated by modulation of voltage-gated sodium channels.

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

depression or a mood disorder.

12. A compound according to claim 10, wherein the disease or condition is a
bipolar disorder.

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

substance related disorder.

14. Use of a compound of formula (1), or a pharmaceutically acceptable sailt,
solvate or prodrug thereof as claimed in any of claims 1 to 7, in the manufacture of a
medicament for treating or preventing a disease or condition mediated by modulation

of voltage-gated sodium channels.
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15. Use according to claim 14 wherein the disease or condition is depression or a

mood disorder.

16. Use according to claim 15 wherein the disease or condition is a bipolar
disorder.

17. Use according to claim 14 wherein the disease or condition is a substance
related disorder.

18. 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 () or a pharmaceutically acceptable salt,
solvate or prodrug thereof as claimed in any of claims 1 to 7.

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

depression or a mood disorder.

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

disorder.

21. A method according to claim 18 wherein the disease or condition is a
substance related disorder.

22. Use of a compound of formula (i) or a pharmaceutically acceptable salt,
solvate or prodrug thereof as claimed in any of claims 1 to 7, to treat or prevent a
disease or condition mediated by modulation of voltage-gated sodium channels.

23. Use according to claim 22, wherein the disease or condition is depression or
a mood disorder.

24, Use according to claim 22, wherein the disease or condition is a bipolar
disorder.

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

related disorder.
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26. A process to prepare a compound of formula (), as claimed in claim 5,
comprising the the reaction of a compound of formula (XXII), wherein n, g, X, R?, R?,
R® and R® are defined as in claim 1 and R is Cq_3alkyl

with a solution of hydrochloric acid in a suitable solvent.

27. A process to prepare a compound of formula (I), as claimed in claim 6,
comprising the the reaction of a compound of formula (XLIII), wherein n, g, X, R®, R,

R® and R® are defined as in claim 1 and R is Cq_galkyl

(XLIIl

with a solution of ammonia in a suitable solvent.



