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5- [5- [2- (3, 5-BI'S (TR FLUOROVETHYL) PHENYL)
- 2- METHYLPROPANOYLMETHYLAM NO| - 4- (4-FLUO
WERD02AMBTHYLPHENYL) ] - 2- PYRI DI NYL- 2- ALKYL- PRCRCNMARL0ODE0S5700
AS NKI RECEPTOR ANTAGONI STS The present invention
5- (51 @-q4 355-13&9(m\éﬁdxoﬂé&@fﬂﬁaBﬂiﬂ&LPyiJM‘ﬂﬁ'ﬁ‘ﬁ.pﬁ@fﬂ%@Qﬂ%HQﬁﬂﬁﬁ%] —4- (4-FLUO
ro-2 phahtEeehegical pagbiwil ¥, ad@LppRteRaedef Or their

AS NEU @péfmioR CANTALON@BPOSI ti ons containing themand to
their nedical uses. W 2005/ 002577 (F Hoffmann La

R 2 1305 C ;
The RGeS sacedr ot ﬂ%‘. ngr@ BRe" Lmainds having
P ar(ﬂ'éaacé’lqgl?é 8eiVtes I Prasessasi 18 their F\/%R%@)@é‘ \Rﬂ’ncé’H‘pSF'Bo $ containing
thent badrtedtheio medicdlabedNK1/ NK3 ant agoni sts for treating

schi zophrenia. WD 02/ 16324 (F. Hof fmann-La Roche AQ

WO %6%0?5%37 Q:t %ﬁﬂ%‘n PR_%r I%.rﬁdh%eA(g)g r\/‘/i‘.ﬁ aZtO'Oz’)%ﬁ {}lK:H offm&\n n-La Roche

eceptor a |nven I on

AG)j gngd WPrZ07 5’@ @@‘l S"&'tw (%ﬁ@h%‘ﬂ CP&%WQQ‘)@P?CF@P sgries of pyridine
deriytisesmabieharedbingd dcbe ptlaitNP@I/N KB tantagenisisffor trdating schiRphsenia.

wo @2l1e32al (kY HoffreamauadRodie AG)nakdstribbs %Meﬁﬂr@r@%@ derivatives
asl%g lrgﬁ%%rﬂ ’Sﬁtéé Ws h aci ds, such as conventional
ar Q ?y aCcept abI e acids, for exanple nmaleic,
hydr ochl ori c, hydrobrom c, phosphori c, acetic,
Thef prieasmtc inve@tionc providess L rma'trﬁ aspelct,i @, cdra@dund, of formula (I) or a
pharFRRAEHidy a&ﬁerpwé Salt ated} uenesul foni ¢, benzoi ¢ and
met hanesul phoni c. Some of the conpounds of this
invention may be crystallised or recrystgllised from
sol vents suchyas agueoys and organic sol énts In such
cases sol vates ‘
within its scop
hydrates as wel
anounts of water that rmy prodyc o y pro Esses

such as |yophilisati orﬂrCSaI is, splvates’and hydrates
of conpounds of fornul& ere?ore form an aspect

of the invention. As used pin, the term"salt"
refers to any salt of a cORpelnd according to the
present invention prepared from an inorganic or
organi ¢ acid or base, quatefnary amoni um sal t s(jand

whetdgM Rig @l {_y afkgr ned sal ts. Pharmaceutically acceptable
salts are particularly suitable for

Compounds of formula (I) may form acid addition salts with acids, such as conventional
pharmaceutically acceptable acids, for example maleic, hydrochloric,
hydrobromic,phosphoric, acetic, fumaric, salicylic, sulphate, citric, lactic, mandelic, tartaric,
p-toluenesulfonic, benzoic and methanesulphonic.

Some of the compounds of this invention may be crystallised or recrystallised from solvents
such as aqueous and organic solvents. In such cases solvates may be formed. This
invention includes within its scope stoichiometric solvates including hydrates as well as
compounds containing variable amounts of water that may be produced by processes such
as lyophilisation.

Salts, solvates and hydrates of compounds of formula (1) therefore form an aspect of the
invention.

As used herein, the term “salt” refers to any salt of a compound according to the present
invention prepared from an inorganic or organic acid or base, quaternary ammonium salts
and internally formed salts. Pharmaceutically acceptable salts are particularly suitable for
medical applications because of their greater aqueous solubility relative to the parent
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medi cal applications because of their greater aqueous

solubility relative to the parentconpounds. Such salts
Pworoeon/ 1543037 | y have a pharnmaceuti cal | y accept abPE&T/aP10091055700

or cation. Suitably pharmaceutically acceptable salts

of the conmpound of the present invention include acid

addition salts formed with inorganic acids such as
compgurdse HPushi salts yust sleadyrhave A pheahasgiuticallyaesemtable @nion or cation.
Suitay gphasadutitsly Stdebtablaardlts W fthé | conBfuds , ofame Plekbnt invention

mclu(t’j% gdcﬂﬁdnd%lts%%oa\ﬁntﬁ ﬁ{orr@n'lcca?l@scgﬁéhcﬁ h¥m{ochlorlc hydrobromic,

hydrB@HE?oPg Fits retap %%HhSH? c”' g iPé’oW furic @P'GEU%”‘LW”*‘ organic acids,
sucI‘r@Ise[tartarlgu@@e’m ctrifleenoptasics witficir imglic.i &stiti dumarjc, neanizoic, formic,

propﬁlﬁﬂi ighicelic, ighRidhie Ofaldic; .sus@ie Nednhshor€llifaslr BotHonid, Wh@i6; gentisic,
|songﬁflﬂ Qms%b?@a?%olr_l@hgurpﬁlgt hﬂj?%él Ig‘i\Ut F(l,l ' gy(J)or&C anthranilic, salicylic,

phewéqq@ ?re@aﬂq'%'ﬁ Emb@'i"ﬁa(ﬁ%’%'lc? dﬂ‘?tea”‘i%'ﬁ?@? h%tH?QeSUE?ré‘érﬁ’%‘tOthe”'C
steagcil dulfimilici alginad, gaiacmrorgaiaraxtanyrsumomc dode>anyples befzemesyifonic and p-

toluérfé%ulmhﬁs b@&]?s@fb@ﬁ@d( %H §héﬁﬁc@ﬁt%bﬂ&eé@%kﬂab%rﬁ@n are within the
SCOo aeCIO SQ/leFltls gVI %%fu‘?lnt I @Jﬁqgnﬁcre% Cra |>/ |8cc?pth i Sceuticall
OenPoR Sl Reh PR PHET JUBCA Y AT MR BEPRHOALT R TF y
accaniakle Al %ldé% fergisetimaoprthepneatic.dar @Mt il @uft"iué%ﬂ’rlsy
acceptabl e salts and/or for use in non-therapeutic,
Thefiovendxainaeles iwithif tts @cosd tillabssibls . stdittéornatvie ranidoron-stoichiometric
fornfs'?ﬁ'tﬂédﬁts‘ﬂ\‘fh@'d&nidoﬁn%@fﬁ@mﬁllé (possi bl e stoi chiometric
and non-stoichionetric forms of the salts of the
conpounds of fornul a % Conmpounds of formula (1) may
Compeupds efi faeeriad) oey de sl [aingsl asoprpadaling formst o be
It is Ut thergidemtoddthbt tHaes engtalificatormg @r faohixeure theredi Ak leneompassed

W.thﬁhﬁégggpeagf@n ,ﬂgﬁmaﬁssed wi thin the scope of the

I nvention. Furthernore, sonme of the crystalline forns

of the conpounds of fornmul adél) may exi st as
Furtheympne rssie olnhiectiysizling fesme dé dhe pompeungiseaf dpnmula (1) may exist as
polymidvshiat whidh akeiheiuoéd Ingthe pessapoibivaisioef formula (1),

their pharmaceutically acceptable salts, solvates,

hydrates and crystalline forns thereof defined in any

Hereirgfteet camipauings iofi fermuiaofl), (tesit eptarinaceuticaltyi adcepieblepsalisdsolvates,
hydriafesC il €§étalih® C RFHESthe@bP deRieRl ineghyt Bsgett 'of Mige invention (except

mter?r%ﬁ%%‘ gﬁa(gunotsnﬁ chMPCQF r%@e'isegﬁ?rlez'g%rr%ﬁtto A\ t%%%nds of the

es i so oplca conpounds,
'”Veﬁ%‘mentlcal to those remted in formula (1) but for
the fact that one or nore atons are replaced by an

The%h@gbﬂﬁ\\/érﬁlgn %%%8[]?1&5 Egﬁglcgry-lg?glﬁed%ﬂﬁ)%{up& f\/&fﬁ&ﬁgrte |dent|cal to

thosg geciied in BE%?HB‘I (st‘d)tffo'i ”§6tf%ﬁ5éf?t OR&ALCT BRFP Et@msr?é%nr%ﬁ‘%’f’éﬂ an atom
havingiteo atemijsouasisonmasheumheredifferent tompthe ratecie uhassadrl pass number

usuAG S AIRItFa! By §0otbpsd Hdecdrsiod PREPoRfted S REBIPounds of
the invention or pharmaceutically acceptable salts thereof include isotopes of hydrogen,

carbon, nitrogen, oxygen, phosphorous, sulphur, fluorine, iodine, and chlorine, such as 2y,
3H, 11¢, 13¢, 14¢, 19N, 170, 180, 31p, 32p, 35g, 18F, 36¢|, 123| and 129,

Compounds of the invention that contain the aforementioned isotopes and/or other
isotopes of other atoms are within the scope of the present invention. Isotopically-labelled
compounds of the present invention, for example those into which radioactive isotopes
such as 3H, 14C are incorporated, are useful in drug and/or substrate tissue distribution
assays. Tritiated, i.e., 3H, and carbon-14, i.e., 14C, isotopes are particularly preferred for
their ease of preparation and detectability. 11¢C and 18F isotopes are particularly useful in
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carbon, nitrogen, oxygen, phosphorous, sul phur,

fluorine, iodine, and chlorine, such as 2H 3H, 11C,
Pw@®o9nisses 15N , 170 , 180 , 3 1p, 32P 35S , 1BCHEBB®/055700

|, 123, and 125 . Compounds of the invention that

contain the aforenentioned i sotopes and/or other

i sot opes of other atons are within the scope of the
PETpipesitran emission tmgramb,cﬁjidckffgl ysdterss| are dactnuipoly ngsfubin SPECT
(singl& hBIoRS@RissibR Riputdtized A6megrapIY)E afl sl iMbiithading. Further,
subsrtiﬁﬂfoﬂ‘%\ﬁ% r]\é%werc‘gb €S sG C @ectbg’rﬂm Cliear2¢_| 'cHﬁ%Fré’r‘afc%hSﬂ 'therapeutic

advqﬂt%qersl rE5M El%ﬁ%% grnn(%?liagplgt %epllrty er exa\@é’ie g]%eased in vivo half-life
or reducbdrdosdge reqelirements arshthepes ey bpaprefecngtan Ispme circumstances.

Isotdpi@pIdRAed 86mpEBIdE of BRLinGEntidh BARhERNY Bé‘%repared by carrying out
the %&%ﬁf@? H{gEE# d 9 tﬁ?%cﬁeh@gtaﬂe)%§lr}a{h% %‘F@n u @5 ybysfubstltutlng a

reagjly, gygjjgale '%Rt%p'ﬁad\yt'@%%ﬁf%geﬂ%f@f anopis y tabe H‘?ﬂ gagent

It wilh hetappresidted by thasergkilieeérin #edart ﬁrabgompbyn)ds &l fornuga{Iilcontain two
asyml'ﬂemc%afbdnr@gﬂnﬁgnan’fél% tEarb SRS $HEWNOSS Wtthe ﬂﬁﬁi\ljla%rfrom (la) to
(Id)lsotopes such as deuterium i.e., H can afford

certain therapeutic advantages resulting from greater

nmet abol | c stability, for exanple increased in viyvo

hal f +ihj fg qr reduced d éage re uFr nts and, h ﬁce
may be>/p of ci rcu%t

t he Schenese
substituting
reagent for a
wi ||l be appreci ated by those skilled irr the art that
conmpounds of ( |fa?)r mula (1) contain two asymmbzl c carbon
atons (nanmely the carbon atom shown as * he

formg ae from(la) te (1d). (lc) (IRd) The wedge shaped
bord_khd|.cates that he bond is oye Lhe plane oflthe

papé¢ |sOrefedto as b oﬁNg'alo. @
bro R @at the bond i b e Bl ang.
of the pape amd0|§“| n the a configuratiof. The o
confi gur'a a gt the carbon 5 of the py i dkne ring
is S for c@g ounds (la) and (lIc) and R f conpounds

(I'b) and (Iu) The assignnent of the Ror][S

configurati é6n has been made according to the rul es of

Cahn, I ngold and Prel og, Experientia 1956,12, 8 1. It

wi || be(gnderstood that the invention engpnpasses al

t he above di astereoi soners or enantionmers of the

conmpound of forrmula(l) and the m xture thereof
Theiwedlgadhaped hoehiatisstesdhatibe beohe isalkayettbe alanemidhbmdapdr and it is
refefr@d BUAAp (Configurstiond®Re Bldkeh dofd SidRELEd BRBIel Konkla§ BBlow the plane

of the paper and is in the o configuration.

The configuration at the carbon 5 of the pyrrolidine ring is S for compounds (la) and (Ic)
and R for compounds (Ib) and (Id).

The assignment of the R or S configuration has been made according to the rules of Cahn,
Ingold and Prelog, Experientia 1956,12, 81.

It will be understood that the invention encompasses all the above diastereocisomers or
enantiomers of the compound of formula(l) and the mixture thereof including racemates
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unl ess otherw se stated. In one enbodi nent of the

invention Ris nethyl. In a further enbodi nent, the
PW(aump/asmm of the invention is selected from a PCEEP2009/055700

consi sting of:

(5/?)-5-[5-[{2-[3,5-bis(trifluoronethyl)phenyl]-2-nmeth

yl propanoyl } (et hyl ) am no] - 4- (4-f | uor o-
and Zbergefeidnshaya Yomppymrd @f fgrmulep (irindydes Rlbsaif | sterapigemeric forms
unleé$ etherwise stated.

(5R) 5-[5-[{2- [3 5 bi s(trifluoromethyl)phenyl]-2-nmethy

"10%9 Bﬂgméﬂéﬁggﬁ %VPI Sh9$$&g:LQ?E;F:L-proIinanide

In a (lﬁsﬂé)er Bmbbdimeat, ttss Sonlppcaiht rof tHeliovamtien isyde)lquiterhfydrh adishedrisisting of:
| propanoyl } (et hyl ) am no] - 4- (4-f | uor o-

(5R)2:‘f-56;9f{5‘—g§ é’g%”[ﬁ |Jor§r8§t¥1§/|) qﬂ\l@barﬁ%tgg@%ﬁ A& S}K&?Jhgf‘%ﬁ?pgﬁ (4-fluoro-
2 m?th pheny)d-gyridinyi- ZamﬁhfWHHé’fr lioapitE ¢®ht, the conpound of

the i nvention

i s(5/7?)-5-[5-[{2x]3% |s(tr|fluoP6 met hyl ) phenyl ] - 2- ne
thylpropanoyl}(net Qi. Q]| - % uor o-
2- met hyl phenyl ) - 20pyﬂ1d|nyH -D-prolinam de

(1e) or a pharmaceutical I tabl €7salt thereof. In
a further enbodi nent, He onpound of the invention is
(5/?)-5-[5-[{2-[3,5-bis( fl uor onet hyl ) phenyl ] -2-neth
yl propanoyl } (et hyl ) am n 4-(4-fl uoro-
2- et hyl phenyl ) - 2- pyri di nyl ] - 2- met hyl - epr ol i nani de
(Ie) In a yet further enbodi nent, the conpound of the
nven hydroch rlde al t_of
SRy SIS S oo PPy ROy Breh MR RV Pl fuoro-
2-meiw|}>QW)F%fbyrhiMyﬂfﬂ-metWHL-erhoamtdz (If);
nmet hyl phenyl ) - 2- pyri di nyl ] - 2- net hyl - D- pr ol i nam de
(le). In a yet fyrtf enbodi nent ,¢+t he conpound of the
I nvention is bIS 0 hIerde S of
(5/?)-5-[5-[{2-]3, bﬁs(’rn
yl propanoyl } (et hyl ) am no
2- met hyl phenyl ) - 2- pyr i n)
(le). In a yet further e
invention is tartrate sa
(5/?)-5-[5-[{2-[3, 5- bis(tFlfluoronethyhbphenyl] 2-meth

th
(65 P A ST oY o RV 2 roe b PP ey Vet gle®-(4-uoro-
2-m¢thgphenyh-Zapyriginylermethybdinnememidee(Iglonpound of t he
invention is benzoate salt of (5R)-5-[5-[{2-
[ 3, 5- bIS(trIf|UOLQWE | ) phenyl ] - 2&net hyl pr opanoyl } (ne
t hyl ) am no] - 4(4f I Q- 2
met hyl phenyl ) - 2-pyri din r]42- D prol i nam de
(le).

F (19)
or a pharmaceutically acceptable salt of (le),(If) or (Ig).

In a further embodiment, the compound of the invention is
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In a further enbodi nent the conpound of the invention
is fumarate salt of (5R)-5-[5-[{2-
PW(D 3005488393t ri f |1 uor omret hyl ) phenyl ] - 2- net hyl pr ope€DEPI009E55700
t hyl ) am no] - 4- (4-fl uor o- 2-
met hyl phenyl ) - 2- pyri di nyl ] - 2- et hyl - D- pr ol i nam de
le). In a further enbodi nent the conpound of the
(SR} mifeliR-{ohrbisgritiaremetdyketienylbR-ngRylp®ppaoyifmethgl)@mino]-4-(4-fluoro-
2-méthglphériyl L1y rrBA R nE MYEDErdlindmicRs (1¥) Br @Rmaehdduiiedllyyddceptable
salt gf&éb‘?.] -4-(4-fl uoro-2-met hyl phenyl ) -
-pyridinyl]-2-nmethyl-D-prolinamde (le). The present
i nvention al so provides a process for the preparation
In a fifrtheh embodipeoh theo¢onfipoumd |ch thel invemtiomisphar maceut i cal |y

(5R)35‘-R39[l{’2-ﬁ§?$-@is&ﬂflJorbrh@ﬂh?@éhen?ﬁ]@ﬁﬁetﬁ?l@%éﬁo;ﬂ]‘(’rﬂ'@ yﬁzﬁﬁi'no]-4-gl-fluoro-
i LN 4 gﬂ% of, : ), wherein Ris
2 méfﬁgsél%%lé Bﬁ@tﬂ i ﬁgg%er%rﬁ@\rn?w'(g\e @él)l tabl e sol vent such
as net hanol at suitable tenperature such as 20- 70 C,
In agpt fuchal émbadimertatieeconipmuind \wé thebiyvertiom é3 Bydvochiaride salt of (5R)-5-

[5-[{ 236 TR dre Akthy) fer§ Ri2aRb By BAdpanoy imatHyH A MeI-4-(4-fluoro-2-

metSBedi Isr_gpt i I@:}m&pu&%_ f dihe ALl on can be prepared
B&pa Eﬁ coé(sg Fch CY)I‘F%PI 56 iﬁe( r)'eductl on of a
conpound of formula(lll), wherein R C 1.4 al kyl, using

In a getsfuithexrlEneadenkerd) ithg @getiund siitle iasenhariBldbis-hydroshioridedadt of

(5R)§9[#§%3,5-%§@fh§§@5[‘ﬁ |2;91’engﬁ‘léf}tﬁ%\9¥|p@%atﬁ%%%gtﬁtg?hﬁing]r-4-(4-ﬂuoro-

2-m ﬁﬁhwbg%evrtd?}ﬁ?%@aﬁa?@r%ﬂ'n@w&ﬂ @ sol ution in a
sui tabl e sol vent such as THF at a tenperature ranging

In a etforthel&mhiaainmerit, thelcombbiindsefcth&l Mveiytionad eirphtgdaitde or

(5R)t-5§-[531§§- f%%is@ﬂﬁ&ﬁéfrﬂéﬂh?ﬁpriéﬂylibﬁn& ?ﬁr%?ﬁﬁc\))ﬁe}&meth \amino]-4-(4-fluoro-
trrf oacetlc acid a ta 0 ts&%as
2'm%thélﬂ %}@fé%@{@/‘@ff’ngt@ﬂ'})t%ﬂﬁéw ®rature such as
r.t., optionally thereafter followed by conversion to
In a?uﬂﬁ@{mémahb%oﬁ%ﬁm ablir paérition TH®ehLdrde 88 0P{5R)-5-[5-[{2-
7
o B R E RS ST R M A ALt e
methyifieaxhLrRyriginyllis;me YRR e dekle)r emoval of t he
protecting group P. Alkylation reaction typically
In aGOARSH &BSodirRastt thB TompoARP @k Pledtnfamalad sut oh (5163-5-[5-[{2-
ik |
5B AZ SRS G5 22 nebl b AR EC kU JRE G o 2
methydpRgayaeurvedingirgimrihyrspidlingidedle)-oom t enper at ure for
atime ranging fromfew mnutesto hours, followed by
In alftiidr e At Ae gI)mPc&Lﬁ\l\ai rakb ;cgm\/;%hﬁ&% IOt th %aBl-oK(sR)-5-[5-[{2-[3,5-
oGS En T o2 Bibopadddighy) Ankblt PP GugiveBioneny
2-pyfidinyll-dorelrdtlraredsmided\e). at a suitabl e tenperature
ranging from-78C to high tenperature. The renoval of
The RIrQLE® tihVadtiH QR ProGidBs RepRbsd & R toréisiraghrt B theebdmpound of

formll(Jpeqo(\f\ﬁn orpeqr&%?%gtlzenu%gaIryoarcceptable salt thereof, which process comprises:
reacting the compound of formula (Il), wherein R is C 1_4 alkyl ,



removal of N protecting group. Thus, for exanple, when
P represents Boc, said deprotection reaction can be

Pwa@armitassonut with trifluoroacetic acid in a SUPCEHBP®09/055700
sol vent such as dichloronethane at a suitable
tenperature such as roomtenperature. In a further
enmbodi ment of the invention conpounds of forrmula (11)
or (I1V) may be prepafied hy reductlon of [an i m ne
conpound of fornul a : ei n Ra i sAydrogen or C
1.4 alkyl, using a Ui tiabl d reffluci @ , such as
NaBH4, in a suitable sol venty Su 14 G et hanol

r angi n{i]qfromo Cto room

at a suitable tenperaturg,
tenperature or with bor ane™¥ét)jahydr of uran conpl ex
solution in a suitable sol vg such as THF at a
tenperature ranging from-78C to r.t. or with sodi um
cyanobor ohydride in the presénce of ag. NH4C
saturated solution in a swta hiig sol vent such as

wﬂh%?‘r‘?r%gﬂéﬁrf 5' |t:$\§le %olggﬁtt ee} %ngﬁ(ﬁta? ﬁ {1 pen%?er%\‘uhf §Lhch as 20-

70° %W@'@%"Vﬁ@er@@f@ﬁ pelioweq yéo\“%ﬁff'ﬁ%Fo %RB@JVHPQ&EHWCQBY aggeptable salt.
5 i nvention conpounds of formula (I1) or (IV) may be

In a%ﬂ@r RefhoBYN At r&)ﬁﬁfo'uﬁﬂ‘s of the nﬁ%ﬁéﬂ’ﬂé’r\i Bé’n B gf‘éHaFﬁH By & Wrdoess which

rogen I's a suitable
comPishE sl SAE IS e Tl Y 51 1ot e ana p | o s
sui tabl e nitrogen protectlng group such as
HN, TR/ tonxycarbonyIS(Boc) whi ch conpri ses
=Rr glecinon og th trogen protecting group P,
ofoIWome- i njjsit clisation reaction of the
Tgdep I ntermedi ate to formthe proline
deriyvativg onPonﬁle foll owed by protection of the
- th protectlng group P to obtain (Il) or
for exanple, when P represents Boc said
on reaction may typically conprise reacting
a compound of formula (VI )wth a mxture of
10 WheFﬂlr?lﬁ OCOT‘gtaﬁneuﬁﬁ‘éj al waalbléoféaﬁ&%'é@eﬁf:'s@ch|d% ﬁbBH4 in a suitable

Ccy clisat be carried out urln u3|n

SOW%{U@@‘HS a%J(ﬂ'lFurﬁrd’&‘?tB@rﬂ%taé aaﬁu'%@rﬁeﬂm‘?ﬁ%\d@t r@pglng Fm 0°C t0 room
temoaratpcaiodwitl bbaneuéteahydjofuray complexegptutied iby suéatde isolventf such as

THFaaPQnT%ﬁi-ﬂ)@:%t% f=PGimg| ﬁorﬁVJﬂﬁC hear ef anlﬁasé(ﬁurhy(%faﬂgl%"roﬁ)?dnde or
trlacgto;(%%o%hpg eblﬁ th?g%s%ﬁ# on ﬁ c?ééd' ?Q%thlprﬁtaes% tétglg s%rngtpsuch as
15 dichigeqmeihana | de SV IeSERrP i Bty @&‘ngt oPBlepal, thegalighiiowed by

convgysian toed alharmamtgcaﬁadaaqepmbtasaltnt ranol ecul ar
cyclisation of the resulting free amno ester to form

ThetcgﬁpSQWWQ%u\Q (I may be prepared by alkylation of a compound of formula (1V),

(IV)

20 wherein P is a suitable protecting group, followed by the removal of the protecting group P.
Alkylation reaction typically comprises reacting a compound of formula (IV) with a suitable
base such as lithium bis(trimethylsilyl)amide in a suitable solvent such as THF at a suitable
temperature ranging from -78°C to room temperature for a time ranging from few minutes
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For exanple, when P represents Boc, said deprotection
reaction nmay typically conprise reacting a conpound of
Pwo oroouibssog V) with trifluoroacetic acid in PCT/EP2009/055700
di chl oronet hane. The deprotected internedi ate nmay then
be cyclized using a suitable netal catal yst such as
Ag(l)-catalyst e.g AgGOIf in a suitable solvent , such
to haiys dekaveas by in| situaddition of Bsuitikie elogirophiledR-ewhgrein R is C 1-4 alkyl
and caKalsy st suitable S8aving Wfrbusatduen Beachaléder Micd.udgof,0mesyl, tosyl,

triquE?aB?rEg? @glgc!nnlyiz équ g%glltz%ﬁ’é %{m pgr&gre@ngfq%{gﬁwgg&% h}'@l‘?%m perature.
The f&gqval PHBIOESY P GIRYRL GAN B FAHIPS OUiHS ﬁﬁw &nowa PEpcsigdings for
remnmal S8oN pgasdtingaraaupl i ng of a conpound of formul a

Thué, bt ExamMBek e PlrEgrebontd Bod] §aA8Ide pfobatibR Ge&tion Ras Wehcarried out

withaﬁiﬂgorjag&iq@eg i?%?”é(%itgblecé‘@%rit ”&Pch?"%é %i&%r%@{%h??‘& a suitable
am no ester (Z 2 wherern i's a nitrogen protecting
tlempRTAYES Sl ARLOPY IPIPEPGHER or C 1.4 alkyl, in the

presence of Cul. This reaction may be carried out in
In a AlHtHeR mbodiftlenedt the inVehiléh BIMRSRMES oﬁorrﬁ@lb'(ﬁlﬁérl{m(;(ﬂy be prepared
by redf RISt BbLd AR G aRRH-Adla I cat al ysts el ude but

r ot Timted t'o, ;
tetraki s(triphenyl phosphi ne) pal | adi um (0) and

tris(di benzyli denedgetione) di paIIadiCFm(O). It is also
possi bl e to generjats +he pal | adi u ) catalyst in
situ using palladium (I11]) dpurles mpl es of

suitable palladium(11) 1o ud€™but are not

limted to, palladiumdll X acetate, palladium(I1)

chl oride, palladium(Il) fl uor oacet at e,

di chl orobi s(tri phenyl - phosghi ne) pal | adium (11), and

bi s(di phenyl phosphi nof err ocene) pal | adi ugll(l l)

di chl oride. Suitable solvents for this r a?cti on

include but are not limted to triethylam ne, .
wheggin B@Fﬁ Bng@ﬁ AeC 14 alkyl uglpg,@terwtﬁblgrr ingeagent, such as NaBH,, in
a sultSBIE 3BVEROL LRSS THF O AREhardoP s B8itabRERARIRature ranging from 0°C to
roon;é’tgrﬁgérgﬁjtr %ﬁm{hhg&ghe ?&%r&d%‘?&rgé( lcg%ﬁé&ré’o‘ﬁg}gﬂ' RO Suitable solvent

ases and” phosphines” may be “_ncl uded as” additives I N )

such g THEA1G I§APefatesPrend freaffi e o bt o8 Hith feiwmexsagborohydride
in therpoésethee tof aql K@ satueated solbtidroin & sw@tapleesdivent sigh asracatonitrile at
a suithbig apmpensakiaEIsieh aBd.t MoktiohA§ follMeady: protedfh ©f tHef amine N with

y hosphi ne additives include but are not
prot?#qu??gg(%fapt% tri phenyl phosphi ne, tributyl phosphi ne and
et hyl enebi s (di phenyl phosphi ne). Conmpounds of formnula
In a firther emibedigient biGhe snventies corapa@ings ofl formoy(l per (¥t may ke obtained

by al rBa@iof O dAdtnepAUnt df tdrulaqi/l ) OWh E18inSRARME/drogef Br (::1 34 alkyl,

%

typically conprises reacting a N-oxide of formula (
wherein Ra is hydrggen ofs C 1-4 alkyl and P is a
it

ni trogen groupMe ti c anhydrilde at 1000C see V.
/N fo)
N CF,

Boekel hei de
| H,C CH,

CH

F (V1)
LG is a suitable leaving group such as mesilate or tosilate and P is a suitable nitrogen
protecting group such as tertbutyloxycarbonyl (Boc), which comprises deprotection of the
nitrogen protecting group P, followed by in situ cyclisation reaction of the resulting

-7 -
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Journal of American Chem cal Society 1954, vol 76

pages 1286-1291. Step (ii) typically conprises base
PW(aaﬂoaAly&sed hydrol ysis of a conpound of fornul aPCXEP2009/055700

with Na2CC>3 in the presence of a suitable sol vent

such as an al cohol i.e. nethanol .Step (iii) typically

conprises reacting a conpound of formula (XIl) with
depngtacteshintannediatel todhimo thederoline derdvagve sptirnalln follawediby atsptection of
the &rRin¥ @Ntwith edtetigiredd Bﬁ@UBﬁahﬁﬂ?oﬂlM) a suitabl e base

u e
Thusc‘,r.{%t?ar eg‘ éﬁ \tévEéé(rﬁ)qfdnarQ&es&ﬁ &nglfjﬂ ?%r\%{en@%r? %]ggtloﬂ'aré?éetyplcally
Comg'ﬂﬁ {%H'E%Ie\ §°’EBHMQ§£OFF‘€ X Jfhos ’B‘X’éﬂgeetoyl rane 8”e and
trifluestaeetiqadid.) In silveryelisati®amay beyahrirgeout oluridy Vork-ap Ry LUsiagdqueous
sodifim Garifonated 41661 t&hpetaturélsi ng conventional reduction
techni ques suitable for such conpounds. Suitable
reduction conditions will be apparent to those skilled
The|Cﬁmpﬁ%nda?ftf°r6‘1'u'%f\@éﬂ?kb%m‘?f’ﬁr@glté’ rs%'owa cREwgeRd offfgimula (VII),
exanpl e, pall adi um on carbon under a hydrogen
at nosphere. Step} (kd ) typically conpgises oxidation of
(XI11) enpl oy|Rg e abl e oxi di sing agent such as
3- chl or oper oxybenzoi ¢ ze { GPBA n a suitable
gL atxa sy tabl e
atcar e.  Conpounds of
formul a(l X) may be prépa by the corresponding
propar gyl glycine derivate (XIV), wherein Ra is
hydrogen or C 1-4 al kyl, uging the conventional
t echni que known to the skiiled person forivpptaining
ester fromacid and for prot ecting nitrogen group, see

Fl oris PJ Rutj e Synt eS|s&CatI
whergk Rayis Ty 3ie0Bh A Sad okl ScHaBE Eos PERANG plqup)such as
teﬂthWearpom{dee@ wnqhemrprtsﬁs clepeoteddion ol rmitragfenf wptegling group P,
follo(¥y ,by\/éﬂeiéfdl BatByze® inGsitl iftrah KMsbul EyEliETIBRNbRth fedulting free amino
stefHﬂf‘bﬁP éo%ﬁlo%ﬂﬁ(\émh as net hanol at suitable

erature suc s 20-70 OC. Where it is desired to
|soI ate the conpound of fornmula (I) as a salt, for
For exampleewhemprarapeesentsi Bed, | spichdempteatidre resalion nidyi typically comprise
readBfiy @Qbﬁﬂé@@rl(p)bf rredelia NO) Wi GMIBRUBEtCObCiH Oh NdibRofohethdhe. The

deprtope%t ao g%f%ed ape Hﬂré{etﬁerp%sees)@h%&nﬁgngpﬁo\s/gﬁ bllesu%haafn%ﬂ&]st such as

AQ“?{P@@H%‘] €9 @9@.-” &%%ﬁt@ple@@"ﬁ@f HatehIap acgiondgde g rie. g.
Furte¢rhsuitableerataé patatystsn fert md cfyelisgtiordreztichign iretuder for example Pd(ll)

cataly8ls! %Wé@ﬁ&'@l@ﬂ&lecma%@@%lﬁd $0h Es%%@b%’l' LorAlchem 2005, 70,
179?)?% ﬁaso be prepared fromother salts, including other
? ceutically acceptable salts, of the conpounds of
formula (1) using conventi onal

Compounds of formula (VII) may be prepared by Sonogashira coupling of a compound of
formula (VIII), wherein LG1 is a suitable leaving group such as a halogen atom (e.g.
chlorine),

L /N | o
SN [?j HSC oH CF3 o)
H,C CH, Ra
MeO %
N
F (VI P (1X)
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met hods. \When a specific enantionmer or diasteroisoner

of the conmpound of fornula (I) is required, this nmay
Pwdeoohssbned, for exanpl e, from the appropri at BCT/EP2009/055700

optically active starting material (XIV), i.e. a L-

propar gyl glycine derivative (Xl Va) and a D- propargyl

gl yci ne derivate (XIVb), wherein Ra is hydrogen or is

C 1.4 alkyl, using any of the general processes
with s a¢dtident BTk Bstef ¥XYayhdr&inV)is Bhiigogdropratedinglgtoup and Ra is
hydrdgés beCeoi SI@(WErnSthé begseacslof( C i) Thieyedvtion hiagibeeshrried out in an inert

startjng fr
solvgnta@ttb? ngsg 1X p?\( A &Jnﬁﬁg %( ﬁaﬁa ?Blgtabiﬁ %eiﬁlﬁé%m ca?erq]lysts include
but st gfa i n§otF r ohﬁn(tﬁ)d VbYQ: whigtreki VH%JGDHD'EQSPhHDemaNW'Umu& Wy and
tris(dibenzybdepicatetpre)dipatiaturd €3)Crit IBealsd1possibite togérmnetd thy palladium (0)

cataRRPR’ &l Qéiné)f:)aﬁal?ﬁmm(%)t SR Qké}ﬁﬁl@ﬁ SPLSIRIHRS Falf%:tduf% (1) sources

mclu(gio Vu?mrre:gtt R e:gjgto?lpeillagyﬁ)&g State gaffalr at m{)ﬁ;{ﬁonde palladium (II)
triflugroegeiaicd d'qhmrofé%érrpapey' r@paﬁaftm@?galﬁdw (X w8y bis(diphanyphosphino-
ferroshee paitadRem i(i4) digidoddse n Suitatle golvérds gemthisateaptiarciasisids but are not
limité@S€d | bRehyphige N dirbbrRpREmMe, S APRd@heRRfdRMatif, Mitettdhy8rofuran,

d|ox8£e %I@éﬁ %)ERE&%"‘?@S ﬁEth%xgeQI'?é/n n'aﬁ@H rR&h r]t2 S)I(r o??lﬁone IFases and

pho%(lé{)esam%b/ ?u"t?i“%ﬁ;ﬂsb%ddgwﬁau'%&ﬂ* rPr’ﬂ‘[%‘i'f%”i 'ﬁP@?‘F%*du%?faé“F('%? suitable
basgs intledeirialkRamines such farl dxgmpld tiethyteoricka deopbpytarnine and mixtures
therédil | OMiantples e NBuitaBled pHOSHirRY eauBioseriscli(dd ut aard bt tinited to

; i N Ris
Sl i G AR S S T
schene. Steps(i) and (ii) conprise the reduction to
Complotiadsh i fermtlar &/1bf wheveindiL&s ise e oiasiiater groupla)naynde obtained in
accdriiante, withntfle follFniigcRe®t: t wo di ast er eoi soners (lie) and
(Nd) respectively, using the sane procedure described
herein for preparing conpounds (I1) from conpounds
(V), followed by separation of said m xture of
di ast er eoi soners into thgdéingle di ast er eoi soner by
rCONVenNt i onal naans such as\chromat ography or o

rt er enbodifhrent vo )
n )] ) Aan i b) 4 A J\(@\
hter mediat e L n R¥is y cF,

{ n*accor darste (i t h the ﬁ“ﬁfl Bwi ng schemg,_(

(Mo) and di ast er €6 rs (1ie)faid (Nd)

3 ned frominternedi (Mb) , wherein R

i _4 al kyl,®n accordance witth the followi ng schene. X

Step (iii)

SO,Me

Step (i) typically comprises reacting a N-oxide of formula (X), wherein Ra is hydrogen or C
1-4 alkyl and P is a nitrogen group, with acetic anhydride at 100°C see V. Boekelheide
Journal of American Chemical Society 1954, vol 76 pages 1286-1291.

Step (ii) typically comprises base catalysed hydrolysis of a compound of formula (XI) with
NapCO3 in the presence of a suitable solvent such as an alcohol i.e. methanol .

-9-
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Steps(i) and (ii) conprise the cyclisation to obtain a

m xture of two diastereoisoners (Na) and (lib) and a
Pworzoovassonf the two di ast ereoi somers (1'ie) andrCT™EP2009/055700

usi ng the sanme procedure described herein for

preparing conpounds (I11) from conpounds (VI), followed

by separation of said m xture of diastereoi soners by
Sterc Givipicalbnepmprisga gesclitld asomppoihobfraplay (Odh) with methanesulfonyl
chlofidiy/ Bit tAk Ipresahe® bt a Stitke {dVendBacH ad dichlbmnaiod driiea bliRble base

Sucﬁﬁgpém%g%né he protecting group P. In a further

nt of the invention diastereoi soners (Nd) and
(lib) may be obtained frominternmediate (l1Va) in
Comgooodsiafrfomuks (X)) rodnebd piepearsidrig asedanse Stithghe Jollowimgrschewe:
the al kylation reaction with a suitable electrophile
R-X, wherein Ris C1 4 alkyl and Xis a suitable
IeaV| ng groupd to obtaln a mxture,of two N-protegted

t er eoi sogkers ( and (lib) , Jusing the \bage |- 3
dyr ej |bedoeW@| flor pr par i ng gonpeund i
(11) WromzeRpotngs, Yol iiofed by separ ati onsof~, o,

s ppoc
sai* Mer s by cotfo feans
such chr omat ogr aphy or ystal lisation.

conprirses, the renoval of the pr&gI cting group P.
further entodi ment of the inventi'dn di astereoi soners
(Na) and (lie) nmay be obtained fromintermediate (I Vb)
in accordance with the foll ow ng schene. Step(i)

ri.ses the al kylation reaction with
T w%ﬂgn PTFe peeiyiepe Aming,as @R& phergin Ra is
hydrogen ab &-4 A%} iPAG PP SLIrO9 YBER Yng CRNYE ‘n‘%‘a fe 99&9” techniques
suitdbldd Frt QehegoripMde! eQiitdIee F&ductiore cordBorsNajll be Wppa@nt to those

Skl||é(pﬁl 1%@"5% ?l{?r;égqﬂgr ntﬂ8§1§ nggﬁj?}h@EﬁHE ]IOF %SIE [)élrégium on carbon

U”d%r@p@fdé?g%‘rﬁt@f)s%réﬁr%} m xt ure of diastereoisonmers by
conventional means such as chromat ography or

Stepﬁ(l)’%ﬁ:blly ScthbritRs oﬁidgﬁ’&d b ( mgmﬁmm b B@lté’tﬂ’é“f@yéllsmgfagbhﬁsuch as
3-chi ermybre]zﬁzc% 888 /gig(i)u? @téb’?%?lvél{(lsg}h ag 8|c dﬁ?rﬂgthane ata

. e conv rted
suit ﬁ%u@aﬁ‘&hpﬁ‘sd(?@@d?@p@r@é‘{f?l bed herein to obt ain a
conpound of forrmula (1) from(Ill). In a further

2 %?WBrﬂJ‘&I)@' ﬁ‘l%f e(fé){)?‘éﬁé?éos b fthE Aok gording nﬁf%‘ab@yl glycine

| a) ain f i om di ast er oi sone
def'gt? B R s P3geR o) 6 g, AR KRG ¢ R ling) fochniaue
knowmto thgiskijad RErseR e rabtaying ééﬁ@&frpmrﬁqdoaf&oftoapf@t%@t'ﬁg xRifipgen group,
see Bloris \WU. Ui Ralfelr SolvamurerSynfHes)s &0dtaiisls) 346(3), 18331834, 2G0%e
procedure described herein for preparing conmpound (1)
fromconmpound (I11), followed by separation of said
m xture of diastereoi sonerg| byRaconventi onal neans

HO S
(XIV) N,

Compounds of formula(lll) may be prepared by reaction of a compound of formula (V),
wherein Ra is C 1.4 alkyl with ammonia in a suitable solvent such as methanol at suitable

temperature such as 20-70°C.
Where it is desired to isolate the compound of formula (1) as a salt, for example a

pharmaceutically acceptable salt, this may be achieved by reacting the compound of
formula (1) in the form of the free base with an appropriate amount of suitable acid and in a

-10 -
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such as chromat ography or crystallisation. Thus

di asteroi soners of fornmula (1) nanely (lc) and (1d)
Pwmaqm/ammbt ai ned from di asteroi sonmer (1Md) , WPET/BPI00$055700

is C1l.4 alkyl, in accordance with the follow ng

schene by reduction to obtain a m xture of two

di astereoi soners (lc) and (1d) , using the sane
suitableys@vritt sueleas an lplsgholde i athRoe! grrmegthanaly a0 G&iso (91d. gthyl acetate)
or af ether gty eftdr by tetdabydrofvesh)by separati on of said

m xture of di ast ereoi soners by conventional nmeans such

Pha%i CQL gepﬁgt{ﬂ%njﬁg (r\?}?leflac! h%S?%PIé\(rmq,g rg'rvcgé sr?(ljt% %clu)jlng other

phar&@?@k‘@@ﬁbé‘cﬁmtﬁuﬁI‘F@'tﬁe%g@op@gwtb\dév@f 2 il (\II)DIS'”Q conventional
meti2@35/ 002577. Counopund (XI'V) is known conpound
(Martin, et al. Angewandte Chemi e, Inter nati onal

WheEdé %éﬁcrhc(ga%ﬁ%mer c??sc&i?% Fs%%%r éﬁﬁ%b%% npOUi, n%?m@g (I is required,

this F%?de@?a?*éta%ﬂfpé@fn%a(")ﬁ %fr%”% |”f?ga%ﬂ%3&? |°8H%ﬂ”y RstiYfogfarting material
(XIViknoawna tle repangpt glyenarderivatives (XY anaad rea Oepropangiix glyecise derivate
(XIVh),t whereini Reliy hydogpounmds ©f1-4 atkylil usingxbvapf dre gxtherbl) processes

is hydrogen are commercially avail able for
deséé‘f)f(&%&%kfé rfaom Bachem AG CSPS Pharnmaceuticals, |Inc and

Nagase & Co. 5 Ltd.. Conpounds of for rrBI a (Xl Vb)

wherein Ra i § mat hyI is commercially Rvagiable from
Nagase & Co F/d\\}gonpounds of foWnd its
phar maceut'? cal accept abl e salts Rave hffini for

and are specifli"e antagoni sts of tachykifitns, incl uding
subst ancéXRand ot her neur oki ni ns. Tachyki ni(KB/bkare a
fam’ly of peptides that share a commn

Th olbS e from (XIV
e R R B e N s o v
MY SRS alkYly ksing ﬁgeﬁﬁ@e@h%’?%ﬁ% okss?répﬂ herein followed
by sBleAER &¥ithe MitIMEAY dRREErNRsERdE At B cBhveNER) péﬁh! Sh@plocass.

Alteﬁ%gb H%Q@F@otlgo%&s Eégg)u @r%?%u(%(ﬂtfii? %ﬁ"ﬁ% \%‘P example, starting
t At ho SI.0 0P°y
fromy, O'bf HB%%?'Q YHRPRE 4§ g1eo eé@hwg‘%/ﬁs% described
hereiretdlpived dy Iseperabiernf thgemixiure of diastaredisomers at a convenient point of
the MiSEdsSP- preferring), NK2 (NKA-preferring) and NK3

( NKB- pref erring) V\,hi ch are w deI y di stri but ed

Thu%hfrj\%u hOUt tggno(% ﬁl'@ {? rvou o( hbeer %tained from
%9 u ’TP
mterm%i greéré 1\7@ a gc% ? wing scheme,
meo Iy ept or. Mo .
S B ey v
E‘:HHSC CH, CFy Step (i) EHHSC o, CF
F (Va) (Ila) )

and diasterecisomers (lIc) and (lld) may be obtained from intermediate (Vb) , wherein R is
C 1-4 alkkyl, in accordance with the following scheme.

-11 -



10

15

20

25

The selectivity of conpounds of the invention on the

NK1 receptor is nore than 100 fold with respect to NK2
Pwapaons393 eceptors. Compounds of the inventi onPEr/@P2009/055700

useful in the treatnment of conditions for which

ant agoni sm of NK1 receptor is beneficial Wthin the

context of the present invention, the ternB descrlblng
016 i ndi cati

MeO,

e pUBt i shed by t

«Psychi at ’
ti'on (DsM RB%nd/ er

ess| nt er nat i onal we

h Edition (I1CD 1 The
vari ous sultypes of the disorfders nentioned herefn are
cont enpl at e&l as part of the pregsent invention. Nufisers
in brackets after the Iisted di seases below refer to

Step{s aﬁ %sq frﬁp?@g'tﬁ@ r&Rféﬁ l X'mi% T‘R/\%d? tere0|somers (la)
arnaceuti ca ccC
and {l urﬁeo Wwo diast qr(;pl%qgéer{sr(ggtqﬁxéﬁ (%d']es&)qg ver, using the same
procedmnecmsn@em keyeineios preDeping ssainmeuadsl (INdon déwopateds (V), followed
by depafatidhng 34 ofixtORPOESHskRedipdrBgdentoViiRl sinblei giastereoisomer by
0@% pressive
con\}\énggr?aclj E‘r%l s? ﬁ?%@?rﬁ%%@%ﬁgt ngc)) rl'E E@%@Eatﬁﬁor der,
Dysthym c Di sorder (300.4), Depressive Disor de Not

In a@rﬁf@r\ﬂr@@dgﬁ@@ iof ithegin g]juom)dlaqy;rgglﬁgmeg dlay geg §llb) may be obtained
fromj intermedialg (Blaowaerein I%@mdealkylsinpaﬂcaﬁdam:e pitk Biefakowing scheme,

(Recurrent Maj or Depressive Episodes with Hypo manic

Epi sodes) (29@ 89), C,ycl ot hym acs Di gor der (301 13)

Meo)\ i,pol ar sor der "Nz VQ herw se Sheci f?“e 96 80)
8 0 rders i #dcly
«cal “Copdp i on (

od ord /t

g c°h [ ncI ude
“Wth Depresskve P& es Wth Maj or *°

i ve-1ike Episode, Wt ni c Features and

M xed Feat ures), Substance-Induced Mbood Di sorder -

(i ncl udi ngyithe subtypes Wth Detpr essi ve Features pWth

and gPa@ e‘Fe |sec9j5%rf? 3 \&W ey Eﬁa%ﬁ?%ﬁ%&%%g Rnl\é){?ﬁte)  wherein R is

C1- -4i%S ers i nc ani c Pani ¢ Di sorder
[ ncI ud| ng Pani c D| sor der wi t hout Agor aphobi a (300. 01)
and Paffcc Di sorder wi th Agoraphobia (300.21);

t hout Hi s¢ror yo0f anl c :
obi,a 0. 28,0 rlj\(@
I b | n‘a| T S " N X ) CF,

r Type), Soc:| al

HC CH,

" (lic)
(I1d)

Steps(i) and (ii) comprise the cyclisation to obtain a mixture of two diastereocisomers (lla)
and (llb) and a mixture of the two diasterecisomers (lic) and (lld), using the same
procedure described herein for preparing compounds (I1) from compounds (VI1), followed by
separation of said mixture of diasterecisomers by conventional means such as
chromatography or crystallisation.

Steps (i) and (ii) also comprise the removal of the protecting group P.

In a further embodiment of the invention diastereocisomers (Ild) and (IIb) may be obtained
from intermediate (IVa) in accordance with the following scheme.

-12 -
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Di sorder, 300.23), Qosessive-Conpul sive Di sorder

(300.3), Posttraumatic Stress D sorder (309.81), Acute
Pw®reoeasssd sor der (308.3), Ceneralized Anxiety BXHBPIIEY/055700

(300.02), AnxietyDi sorder Due to a General Medi cal

Condition (293.84), Substance-Induced Anxiety

Di sor der, Separ ation Anxiety Disorder (309.21 )

ustrrent D| Sor der s WXI ety (309. 24 \?’T Ahxi ety [~
Bl herW| se i#ipd o 3¢0700) 7 )J\(@

ubs teF@I die rders : abst ances

r%* ‘such as tan@e éhdence, Substa
CraV| and Subst angsijAbuse; bst ance- | nduced
Di sor ers(|§/Lgch as Substance Intoxication, Subst
W t hdr awal®, “’Subst ance- | nduced!idel i ri um (IIb)

Stept P&IrAHBs @ tibR rShtibh Wth 22 & blePelactrophile R-X, wherein R is C
R B i

st ance- nduce "sor
diasteugrisamere (Ildhdansed b)vbwngjt@cﬂeam prosafﬂwe deseibed igirie for preparing
compouridst YII)Difrser dempodtdss t(afc dellonddc ey Secpsmbtion of said mixture of

diaste¥ |é@ﬁérb%9'com5ﬁél%aln§@%@gs ShiBRRdgr g%‘?rcr?sqglllsatlon

r 1 on Di sord
Stor(f ATRRERS) SRS DORETATEA HrGbPder s such as
Al cohol Dependence (303.90), Al cohol Abuse (305.00),
In aArtiedn @mbodinoetit oatheoimvér@08. didsteredisomba (14§ tihdl(ldo)ahay( B9 bbtained
from: |ﬁ$}me&bﬁqm) il 8dcRrdmeé '\/\fﬁﬂ tr@follé\Nngkclﬁlrﬁ@hOl
drawal Delirium Al cohol-Induced Persisting
Dementl a, Al cohol-I nducgd Persi sting Amestic

wo, D¥Sor der, Al ¢ighol - 1'n sychotic Di sor :
TN -l ¢ @» Mbod Dgs ,|AI°co-|n r iw@\
MO0t - kgl vy rurret i on N TR

-f'nduced SlLeep,Di sor ahd” Al cohol -
Not O her gies @) Speci d (291 .9);
het dpi ne-1 _i ke) - Rel ated Di sorders such as!
Amphet am ﬁe Dependence (304. 409, Anphetam ne Abusg

Ste%&mﬂg s%@%@y‘%ﬁbﬂ%édﬂbﬁmltﬁaé 5 Qb2 EctBPhile R-X, wherein R is C
I

Ngham ne aV\%EIIhéH@\{@JVI 28u ?) » 1 VEBRE @MiMure of two n-protected
ntoxi cation Delirium het am ne | nduced Psychotic

diastgreisresrs (MppmetHam nesinhigcemaproaedre deawioed herein for preparing
componoitet(E)n frrem | colup@chdAiM) etfgliddieslobger ,separation of said mixture of

diastdIEBNedRers BY chRdtingeshl Arodnalsully 8¢ H%Ha&igyraphy or crystallisation.

Stepﬁﬁgﬁo‘?ﬁ@ﬁegghg@%{{} 3 ghgg’&%}&tﬁ%&qg@ herw se Specified
(292.9); Caffeine Related Disorders such as Caffeine
COMFmJo&?o ﬁm)i(ldiﬁ,(U@O@ODObd) nGaf beigosvarteduimeda)Aini(ks) gnd (Id) using the

sambBlipsedere dsafibedi Meih el ubRmh SEGBPoUAISI FeteulaaMdrom (I1).
Caffei ne Rel ated Di sorder Not O herw se Specifi ed

: Cannabi s- Rel ated Di sorders such as Canna

In aé@@@fﬁnw'm%&heoﬁ'as@%mm@ oAfereu! g §&)5‘a§‘63y ('@aﬁ‘ﬂ?aﬂli))smay be
obtajngdofkp AipgiproEeTer gUip)  CHMIERi B 15 it ob B oA assordanganwith the
follofwNedhiofre! BYdrGIBdRSHCERAh G FiE@E AS two CanBRdcisditds! ¢ and (Ib),

usmé‘rﬁ% %ta%eDﬂ)r%gé&% d%ngrlb%%rme%}nsfor preparing compound (l) from compound

(1), followed by separation of said mixture of diasterecisomers by conventional means
such as chromatography or crystallisation.
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Rel ated Di sorder Not O herw se Specified (292.9);

Cocai ne-Rel ated D sorders such as Cocai ne Dependence
W(Q&ﬁlémmys Cocai ne Abuse (305.60), Cocai ne | ntPXI/ERI0ODOS5700

(292.89), Cocaine Wthdrawal (292.0), Cocaine

Intoxication Delirium Cocaine-Induced Psychotic

Di sorder, Cocaine-lnduced Mod Di sor der

ai pe- Indued Anx] yHN? der, Cocaj ne- Imdu@ £
ofiial Bl ihiyeg o 0 itheny 5 O
e ateCFD s#Pder Not permbseSpeci fied” ) oF,

““Hal | uci nogen- Rel at ed et

8rders such as He CH,

Hal | nogen Dependence (304. ) Hal | uci nogen Abus
(305. 80), Hallucinogen Intoxication (292.89), r
Haldhisici nogen Persi sting PerceptionaDi sorder (Ib)

(Fl ashbacks) (292.89), Hallucinogen Intoxication
Thuse diastendisorties| ot ifoogea- (INdaeety Riyched i (&d)Dhgr der obtained from
diastdadiberaem@agnwhacbic Rds g diys o dedordance with the following scheme by

| 1 uci nogen- 1 nduced, Anxi Di sorder and :
redudio uh AGGEN2 FERLTS ! B o FRSICTAROS R ace dflechfingdhe same
procegdg2. dgscribethhérain forerenasidg Dioswoded $) $igoh cempouitgalllanfollowed by
sepdraendgnssid ( &mduréobf) I dilbétﬁfél@tsoﬁ@:@eb)( _?daﬁv@rﬁibnag:3 lrm!raa!n@ntuch as
[0 nhal ant | ntoxl catl on I rium
Chroh{%(gq?ant (? %ﬂlétg@%@rﬁ& sting Denentia, I|nhalant-Induced
Psychotic Disorder, I|nhalant-Induced Mbod Di sorder,
I nhal ant - | nducedAnxi ety Disorder and Inhal ant - Rel at ed
Not [& herw se Jpegi |ed (292.9); N cotinpe- cF,
S rs such ag N eﬁé‘fence )F&)(J)B .
awal (292°0)" and N Rel ared® [ -
' rrCHNot Ot her wi se Speci.f| é?bi ‘9) ; ;i .
[ Rel at ed Di sorders such Opioi d Dependence
(304.00), Opioid Abuse (305.50)F Opioid Intoxicatio
(2% fy89) . Opioid Wthdrawal (292.0Q), Opioid
| ntoXi cation Delirium Opioid-Indiced Psychotic
Di sorder, Opioid-Induced Mbod Di sorder, Opioid-| nduced

Sexu sfu i oi dl nduced Sl eep, D sor.de
Compgnbit R pir e ML ma: SRR Ry 0 AEORgBES Pyt e methodology
provideddn WO 260% 0217 di ne (or Phencycl i di ne- Li ke) - Rel at ed

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

CouF’a?Ur‘f(y?(I'\f; |Q?<{1§@rgsc§ 9@%2%rﬂnp& Cx%év?érﬂj?e Chemie, International

ncycr | oxl cat1on
Editiop| 2PP&im 4%R:nt4p8r 144Rne- | nduced Psychotl c Disorder,
Phencycl i di ne-1 nduced Mbod Di sorder,
Confploendsy of fodinnla- (Xhda)card XAiYi reay bei sbha'uhed feomd the racemate compound
(XIVIPhsing gonveditionss! RetizxidgoholBingo sdearatdotnaGtidreensiiioe Spaentic edkture.
AltefndBe?) cormssldids Ver forRNIXINVG orO(XI’e‘B)(' Ahyteirc F3eliatgdrogen are

com e?&glgeg\f’allg%ﬁégﬁﬁ% ?rﬁglgtfdorﬁ }\bc ’CSCHS %‘H’é/&ﬁéééhtg Is, Inc and

Nagm%&q 364-- 4@9mp@€tﬂ’§tqfv@muﬁ/|§%'&b cWth?'”misdT“;’/tf‘V'dS Commerc'a”y
availabtedxine dlagase & Z22.18@)., Sedati ve, Hypnotic, or
Anxi ol ytic Wthdrawal (292.0),

(1d)

Compounds of formula (1) and its pharmaceutically acceptable salts have affinity for and
are specific antagonists of tachykinins, including substance P and other neurokinins.

Tachykinins are a family of peptides that share a common carboxyl-terminal sequence

(Phe-X-Gly-Leu-Met-NH2). They are actively involved in the physiology of both lower and

advanced life forms. In mammalian life forms, the main tachykinins are substance P (SP),

Neurokinin A (NKA) and Neurokinin B (NKB) which act as neurotransmitters and
-14 -
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Sedative, Hypnotic, or Anxiolytic Intoxication

Delirium Sedative, Hypnotic, or Anxiolytic Wthdrawal
Pw®edionsssng Sedat i ve-, Hypnotic-, or PCT/EP2009/055700

Anxi ol ytic-Persisting Denentia, Sedative-, Hypnotic-,

or Anxiolytic- Persisting Amestic D sorder,

Sedative-, Hypnotic-, or Anxiolyticlnduced Psychotic
neupmogdrigears. Blagunaliae- tachykines ineay, contripgigi o1 thei pathaphisiadpgy of a
numbboet Hinsordierase§edat i ve-, Hypnotic-, or
Thre%ﬂi%éé' éfttéé‘hykuﬂﬁ’mgfr@éle;ﬁ’é}é'h%&é’b&rﬁ%ﬁltﬁredﬁ%qﬁél WP(‘“I(SP _preferring), NK2

(TR D] an NS INRB Prefbind vy ‘?&?f@ W#&UD@& B Rrougout the
centryl S8PVaET (NI %té’d%ﬁrip{?@rﬂ' NeRyYPHfoRYSEEM.
Anxi ol ytic-Rel ated Di sorder Not O hervvl se Specified

Particd@dy, DomJdahys shas W@ﬁndﬁ%r@%ﬁ%cmé&ﬁ%ms‘fé@hhéﬂ K1 receptor.
Pol ysubst ance Dependence (304.80); and O her (or

Unknown) Subst ance-Rel ated Di sorders such as Anabol i
The selectyiysof agmAcypes phivgiiavandionea IRe tNHluSCeRiPH . mS’fee@ﬁ” 100 fold

with dSREOBMNKD A¢d NRB Récaptdrsrary sl eep di sorders such as
Dyssorml as such as Primary Insomia (307.42), Primry

Hypersomi a (307.44), Breathing-Related Sl eep
wanﬁdsdsﬁtﬁeGmﬂnéfaére fslefut atlinanreBié A or SheBibnsi FSIORMIER antagonism
of N gg%c i)%r |sat5‘éjnelﬁ<¥|§§°”m a Not O herw se Specified

primary sleep disorders such as Parasomi as
such as Ni ght mare Di sorder (307.47), Sleep Terror
Withini theradeiex{ Fafie a@seniSheantioal tke tq;;mli@ecrﬁém hadmdickipnainsked herein
are PRESHSITH the\DlaghbitRr M StatiResHl MR fal 30 Kiehia) DI&F@% 4th Edition,

N e T

Classigatiayel Soeics: ARVHFQP GCRATY horeVEROHF SBP@/B%@P the disorders
men(iGst Hefpin ﬁb@eptemp&nedjes pAdef the mesan éanahtidve dNombers in brackets

afte&ﬂe%tbu ‘a&eaéék AW ey terthéblsﬁ@r&t.&ﬁ HsRARGRM-ABsoci at ed
such di seases as neurol ogi cal disorders,

neuropathl C pain, restless |eg syndrone, heart and
Compexpdaipidenrda (1) ainehasmBse Wieely. adsapigble ssit@wrmfmyd&of use in the
treaimrentt otihe doliolvingsdikdrggss | nsommi a Type, Hypersomi a

Dep@é@%n e | Wh@ofﬁl&%elrﬁ:ﬂﬂlrﬁl K/%ﬂ)rTMQ&esﬁ\lleegbls%BQemaﬂfbd Episode,

4@%%%% ’%’Q%fo ’}‘a”'ﬁ?ltpl?é?ﬁﬁ35?9583%‘{?0?5%@?%8%'{‘? P%W%r Depressive
DISOTWeDaﬂHyer@@rE@t (3R ARUPerressiVEyRisordBuNphPtherwis g Spacified (311);
Bipo{a30Disdilde)s iincllididg NBipblae |s Dixoydees BRolgi g Digpedean(Recurrent Major

Dep’&gﬁgrﬂb@&é@’%th qgﬁé' Hénlgcﬁgg%ec‘é V?ZQ‘(:Jaé nQJ 0BRSS Disorder

(301&:{} &%E@ %gég%qrg ﬁ?ts@gw%wse flgms(%é er Mood Disorders
inclugingoMded g)laqmmmm@ AGeneral Me@iogbﬂgedlthrgg@%ﬁ)) which includes the

subtBSRENGET TepkIssine dedat(rd@I VM) Mafket Desrebbigdlikde Episode, With Manic
Feat@?%g ﬁ&))Wltng k%%ggpésﬁ' %tus’\%ﬁéé M%u&(g(ﬂﬁo%%r Dﬁs %%r ](mcluding the

subté/@% e;sdg\éqeq'y& n@a%e?’pw&tél 0i¢ IFgﬁﬁures ndC W|th ixed Features) and

Mood Dlsorder Not Otherwise Specified (296.90).

Anxiety disorders including Panic Attack; Panic Disorder including Panic Disorder without
Agoraphobia (300.01) and Panic Disorder with Agoraphobia (300.21); Agoraphobia;
Agoraphobia Without History of Panic Disorder (300.22), Specific Phobia (300.29, formerly
Simple Phobia) including the subtypes Animal Type, Natural Environment Type, Blood-
Injection-Injury Type, Situational Type and Other Type), Social Phobia (Social Anxiety
Disorder, 300.23), Obsessive-Compulsive Disorder (300.3), Posttraumatic Stress Disorder
(309.81), Acute Stress Disorder (308.3), Generalized Anxiety Disorder (300.02), Anxiety
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Attention-Deficit/Hyperactivity Disorder including the
subtypes Attention-Deficit /Hyperactivity Di sorder
Pw@onbi1srses Type (314.01), Attention-Deficit PCT/EP2009/055700
/ Hyperactivity Disorder Predom nantly Inattentive Type
(314.00), Attention-Deficit /Hyperactivity Disorder

Hyper active-| npul se Type (314.01 ) and .
Disordere PUE ot BefGenetal /| Mgdiealaconditiery (0S8 kebuldgiance-Induced Anxiety

Duso@&er%@%tﬁae%me@d Hisbkderd X309 per Adjigineat Dissroeer with Anxiety

tal nduct
O b o S B 008 oncet type
(321 .81), Adol escent- Onset Type (312 82) and
Subsmpecelaieddd@n@ets (BR8P )SubSiapos i Wseondsordesi sunth as Substance

Dep%c%?kgeSuﬁéiéﬁceBt‘)ra\ﬂﬁgj a@dSSl&tﬁiéﬁC@ Relssy i QUbstdAce M dilREd Disorders

suc ts &5?% ?ntga | geT hé?la%% d %*1 &?ced Delirium,
teyTuaion Pindlond] | PUoE

SUb$tﬁ6¢QJU‘idH§eq 'ﬁ%rs§ﬁ'l?ﬂ 95%@”% 6?660%1%%%&% L Wétﬂc Disorder,
Subgtafde-IndycedSEsydoitid Heordenabulisiantedndwbed NIBGH Distdder, Substance-

Ind ugé@ ' KrQJiéfP isdraes 0@@3&56@%&%@ egexudd ]Dys?u?r%tlorAnSh S5 RLlInduced

nal,i

SIeeB| |89(r§]1‘§r éd—?all‘aglg ger‘_lgf’g{s stln Per@eortlggn[g{ (ﬁ gl%s%lba(ékst)y Alcohol-
Rela(t@bﬁ?'soat?fs sygly a5 APyl D?ppe¢%ﬁdﬁ@$ 90)Dﬁéf@ha|e$bl{ssd§05 00), Alcohol
Intoxi&ltipn (80®.00pMIcdPet S\Gihdldviay (P29 58T)d@icohd0htox@a)ion Delirium, Alcohol

Wlthla%@andlﬁéﬂrluﬁ?rﬁle&%lilrﬁdﬁcajSlﬂérgﬁfmé Fknerfib, m%ﬁﬁfdﬁged Persisting

rdae
AR S, R Rt SRR Bisbes fdnd iiueag Moog, Disorder,
Alcot!@'n'ﬁé'uﬁﬂﬂisAM'eWh@'SPW@érﬁ'PQhPHm%VJCb@ Sﬁ?,(éﬁlupyi’ff@mCt'SéxMOhO' Induced
Sleegy shisoratr omd I AbbioliRelatte X Didoresi N6t [Diverwisy sSpetieds(291.9);

Amdeépa‘?tﬂﬁ ﬁg)ﬂkta éLﬁ E;(élgfeger ng%rgl)suc ngsseM%etamlne
TR Rotiuh i

er ousa
Depgidy P amghy 1otk D ABph Soine B pxaalion (202.89),
Amplietamiee ebfithdrewsl d89218), fAeppetapiine dnigaisaiian dielidumerAmphetamine
Induge€ Psisholie M ord€? Smphétamidesiat desd 1186& D3} der MathBhetamine-Induced

Anxi S ‘ér Q\rﬁ’ﬂ{e mé?’r@cﬁ: Zél)Se M Iﬂ:> ﬁé’r{ r%'t:a%lﬁé !¥lced Sleep
0308 QSERC

Discpdgs A hmeRgIUA- S S°B@rﬂqt BeRNisg SHyCTioh gy Caffeine

Related [Medrdersi sactSpasciGaffethe( B0axidipn (5HM. 1Gadfsinstiocducad Anxiety
Disordt Bhtféingilsdiiced Fech) DisbRier b SCAffeR{i2RSdled DikOide Wot Dherwise

Spe§ é%%( )9) E%ﬂr%’cf?ég %té@%fsg%r%iﬁé‘ﬁj%k d\%\?@@? 5&Bendence (304.30),
Canpehis SRSt 09) 3Fannabirelaiaxicaiios (29255, Cé?ﬂﬁaibé?r'ﬁﬁ%lqa igp Delirium,
Canhiattis-GidueedviPsychBiie Qlisareéelr, CadRat8y-Indgeenti Anxieyedisordgr and Cannabis-
ReldieP Didpdsr ﬁ%bt@w@@nﬂ%’mfb@e bb loy- @béé?ﬁéiﬁéla'teﬂj gﬁo‘rd@’r@%uch as
coo T FriTRa s e
Cocaipe Vit gwglg 2d)), Cocaine Intoxication Delirium, Cocalne Induced Psychotic
Disorder, Cocaine-Induced Mood Disorder, Cocaine-Induced Anxiety Disorder, Cocaine-
Induced Sexual Dysfunction, Cocaine-Induced Sleep Disorder and Cocaine-Related
Disorder Not Otherwise Specified (292.9); Hallucinogen-Related Disorders such as
Hallucinogen Dependence (304.50), Hallucinogen Abuse (305.30), Hallucinogen
Intoxication (292.89), Hallucinogen Persisting Perception Disorder (Flashbacks) (292.89),
Hallucinogen Intoxication  Delirium, Hallucinogen-Induced Psychotic  Disorder,
Hallucinogen-Induced Mood Disorder, Hallucinogen-Induced Anxiety Disorder and
Hallucinogen-Related Disorder Not Otherwise Specified (292.9); Inhalant-Related
Disorders such as Inhalant Dependence (304.60), Inhalant Abuse (305.90), Inhalant
Intoxication (292.89), Inhalant Intoxication Delirium, Inhalant-Induced Persisting Dementia,
Inhalant-Induced Psychotic Disorder, Inhalant-Induced Mood Disorder, Inhalant-Induced
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Conpounds of the invention may be al so useful as

anti-inflanmatory agents. In particular, they nmay be
Pwais@busssdn the treatment of inflammation in asPETYRP2009/055700

i nfluenza, chronic bronchitis and rheumatoid

arthritis; in the treatnent of inflammtory di seases

of the gastrointestinal tract such as Crohn's di sease,
Anxigtycleisandey and bihatans Relatdgd Risatdeo Npt DdvaswvisdiSneaified 422.9); Nicotine-
ReldienBiserdeirslalicresd Nicotihd Bap@idenye @30531)| Ndjebﬂﬁ?@V\dmﬂﬁﬂhl (292.0) and
NICOltlﬂé lR%Tgf@(} B %rd@rm@%ﬁﬁ’ Jﬁfse Cﬁl%? QZE??’@ O%g) dd;%%%?e%h@@grders such

e
as et Dracnispes det 0. toRiadeRbus (AP0 R IMigHEion (292 89),
Oplcad1d\/\/et$ndrmdj @oatal Opididanmexication Cwipovndepiofd-infeced Psychotic
Dlsdrdéfe@blélﬂ-lrﬁ'@hée@el\/l%é DissaeY | OpiBidtIRgudede 8RBt D@function, Opioid-

|ndu% &g D‘?Ao?c%rd H(oSOp'ud1 R%a‘téo“ﬂis% N %‘trFenﬁf B8MEIR (202.9)
e T ORjgl-RE et L Pifiervise

Phe@(fycw'ée au(?mﬁgewéwﬂ%ukﬁ) R?l?f%* %ﬁi?@iﬁwd§“@? taﬁe Phencyclidine
Depemdamict i (80¥ .60 )e Pabsaycliied Abusen(30HO0),r Risancpelidinef Intexiesticn (292.89),

Phehcy%hdlﬂéluslﬂ&)wa%rph'D)@lrlaﬁd V@rﬁ@ﬁcyaﬂineﬁﬁﬁﬁdeﬂ "F’%k/é!ﬂ)‘ﬂé Disorder,

Phofiilidin RS | HEbE Blof eABtuhn AR N Bl orper and
PhepgyclidieeRelatrshBirsrdar Nt Qtherwissy Sesaiinsl @92 SkeSedativery Hygnotic-, or
AnxiolyticRethtdryy Disergsrsssoth as Gmdative, CHeprotibe roapAutiolgtic Dependence

(304aﬁﬁntS%d%H\9J‘ F‘I§ Rottey | Gt 'Aﬂgloﬂlggnﬁﬁjsee (@5 40), Sedative, Hypnotic, or

AnX|8K(f80I§E)6l9§F (g%% ;#T%dsim Hy%qqq]és oreEraqcr)]&lc Withdrawal (292.0),
Sedgitivet ifyengli, or @@%ytt@binéqxwatlm tQﬂmenS@daw@ th1yepahce ot ; Anxiolytic
Withalrdwal riadlieitdl | Sedative-, g—lypwﬁ@r abiARgiolytie Pbasigtiay b é@meémid, Sedative-,

Hyp%t}éor&u:&%l tic- ‘P'th(Fﬁln m&tlg%ls&d& S%Hms'%notlc- or Anxiolytic-

i.stin

indufpd Heghae fa'aerg%a% o ba e P AnK R TGS gy Disorder.
Sedalivg-.c biybiatigt.i ohsAnXWI@dmduqeédAametMnDﬁocdeniegsdatlve- Hypnotic-, or
AnxioBEt-aiduesd L%an@mysf@m@on | ss@ivel irpnefic-1 bleAhkianyﬂeclr@uced Sleep

Dlso?m%‘anf‘bed%ﬂ\?@ ﬁ?pﬁcﬁl Q)‘? An&%gft g?‘%ﬁat?é E?ﬁ% ot Qﬂgm Specified

(292); Pmyéﬁtlejﬁ%%we Relgtedy Sispider isgch g Palyaisiaton, Sqor{?adence (304.80);
and &4bere(or &nkoown)i $distaymsiRabitad éXsdraers sunlfi @stArabplic Steroids, Nitrate

Inhalneoaa/NNirouy ©xidebul ar di sorders, such as notion
si ckness, vertigo, dizziness and Meniere's disease;

post operative sickness; gastrointestinal obstruction;
Sleqpe@mrggrsgggpglag gy ﬁ@pprﬁﬁqrqiqrf;fucky,a%l%ysgpmn@sgsuch as Primary
Insonw}a:z(@@ﬁ 42), |F’mmarxctl-ﬂmermnrprer(8®bm4)t iBreathingrRelated Sleep Disorders

(780. mrmg&ah nRWtﬁlrna@‘éélp @‘S%%r” 7d1%§reﬁ’%5@§/ssomma Not OtherW|se
Spe%ﬂ%ff g%‘iﬁé@ ool Steho i Sl gasﬁf?%ona%g%pswgge% PNigntmare

Disor@gr| @7 4 s esleer (TerrOPiside @07 dhdsPlearwtking igorder (307.46) and
ParaspnpisoNat O theGEERDSpecifieh (397 0iF), Ve ég-Bl3ordets Related to Another Mental

Dlsdr(ﬁQ'sﬁgﬁta‘s%onﬂl\(@Rela ogﬁrﬂ)‘t‘ q\ﬁerftQQﬂs@rHerd 30Rk2) 85 Flypersomnia
Relaﬁ%ﬁraéﬂpwgpg{%% ﬁa ?r eep rDGf ur l?é Itooa General Medical
Condition, in partlcular sleep dlsturbances assomated 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.

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
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heart burn, nocturnal heartburn, and neal -i nduced
heart burn, dyspepsia and functional dyspepsi a.
Pw@mwp/asmels of the invention may be al so usef ul PCTYEP10€9/055700
treatment of gastrointestinal disorders such as
irritable bowel syndrone, gastro-oesophageal refl ux
di sease (CGERD) such as erosive GERD and synptonatic
TypesERD Nonpwigndehwpsi KdesiBROC.omtisive hefingelRispigier; Binge Eating Disorder;
and @¥éfig DRAtE BIBE O tHfwike Spetified(3onlsn).aci d st omach, sour
st omach, waterbrash/regurgitati on, heartburn, such as

.epi sodi c hearthurn, octurnal rtbur
A“t'ﬁgagp?‘i%l’ﬂ“tz?isﬂ efst BGIUAINIg PuRtiss aso&ﬁea %ﬁ%?oﬁaﬂ’ergers Disorder
(2998 pepatia Pisorchr 3(399”86):”Ch||dt@ody£)pmjsgrat|ve Disorder (299.10) and
Pervadive MXdrliériNotlOtkérwiieshirRFiea émedsm ndRind A§PicaymRRRS @)

chroni c consti pation; skin disorders such as
psoriasis, pruritis and sunburn; vasospastic di sease

AttegwhDg‘gzltg-}y@pf?&tlvmyas Qﬁ%?'erhe m r;ae Re?ﬁ"FﬁYRPSS Attentlon Deficit
/Hypebr adigise Pisoedes BB anhbinedt Migpei(3d M@hAﬂsntmr%m&l/Hymraﬁw&xs misorder

PreJﬂlh%ngnMU@CW 6 d @ﬁﬁ@)ﬁ) hﬁgl@nonfﬂ)éﬂcﬁs'/HQpéFB&lVlt Disorder

Hypf 3 AR hySeS T95e PSS S AR LR b o
Oth%W'%u%QﬁCé’%l @4 @Qjc*ﬁy%ék'@%@t Rigprdler: UpigyrEYs, BRBAMGW igorders such
as Gordiucth Biswader dnclidinh shes sshtgpesashildhbodenddt dypeaf1.81), Adolescent-

OnsEPWBe V&tlf”BQ) the 99§He%?ﬁ%d obnidre ﬁ@%@?nb b&/ESHal BhfiahhDisorder
138 g Bisiny e Beltptivor Rshil E\'O&'@%Wﬁ 3930*’ & "arls T8 Disorders

SUCfb%Q b et Pisosder (3&ufdt oi d spondylitis, gouty
arthritis and juvenile arthritis); muscul oskel et al

Pers%ﬂbnéolb@ﬁﬁfer@%&u tﬂgcg%b%ﬁieg §%rn6|dn%em$ﬁtgr9|seﬁder (301.0),

I
Soniggi Prschal Bishiaic 197 ke Sehackyel, Pagnaity *Bisbicer (201.22)
Antl$ddm4 Grereanglit Dignader (3856k iBordatling Persenajitabiserdep &3y .83), Histrionic

Persdpagi Bisoeden (J01ca0)stedrciesistic hwarsoralidai Diyordeaddone), Avoidant
Pers%ﬁ?lr{%afbﬁsgpde?t &%1‘@22'1 [?]e,g)%ha@rﬁz@’epsropgﬁtpeﬁlsgfore?l 8301 6) Obsesswe-

Wwswea%egamaatyefalswd{eh@arﬂé@ﬁ@ﬁ&rsoaam IgArdes Nt Zh %ﬁ‘j\(’:ﬁf? Specified
(3018%): non- ul cer dyspepsi a, non-cardi ac chest pain and
irritable bowel syndrone; pain associated with

Con{%gﬁﬁg gﬁtﬁg |H(¥%ﬁtho%rrr]ng¥ RQ %géfupﬁgégﬁda\{%;ﬁﬁlﬁ&lbn?ﬁ\%ﬂj%ﬁﬁ@esexual Desire
'Soé%ar%‘l‘?’é a%é%P%&lV? cPORh DS PisgHen G2 %Rﬁgd tSqpeal Aversion
Disoactent (302,79 esmxoplatittusalpdisordsysnducdimas Kemalk uskxugl Arousal Disorder
302d7 bgkd CI\/Ié]@“E%&ﬂkhbls&(glﬁ?ggj@r?ze‘&géé%é ydléd?f&'é’r%eguch as Female
Orgg R%O%??r P22 M Ehasife TG ohe. 181 o Bl acuiatior
(30Zp53¢ swab@gqncdlﬁ@rgehp@qhaas tQYIS@@rﬁ‘PWaI (39%135)51?@‘# a\/jagmeﬁws (306.51);
Sexyi Dysfigstibn iNog Gthewigehgsedfdd (302M0Y, paaphilizat $umh, as Exhibitionism
(30LANEBlishidn (5083 AF FRMeORER (568 BOMBRLBHNIIL PIMDI 4)i 8BRual Masochism
(302.83), Sexual Sadism (302.84), Transvestic Fetishism (302.3), Voyeurism (302.82) and
Paraphilia Not Otherwise Specified (302.9); gender identity disorders such as Gender
Identity Disorder in Children (302.6) and Gender Identity Disorder in Adolescents or Adults
(302.85); and Sexual Disorder Not Otherwise Specified (302.9).

Compounds of the invention may be also useful as anti-inflammatory agents. In particular,
they may be useful in the treatment of inflammation in asthma, influenza, chronic bronchitis
and rheumatoid arthritis; in the treatment of inflammatory diseases of the gastrointestinal
tract such as Crohn's disease, ulcerative colitis, inflammatory bowel disease and non-
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Compounds of the invention nmay be useful in cachexia

i ncl udi ng system c cachexi a, cachexi a secondary to
Pwo pdoeasssen or mal i gnancy and cachexi a secondarRCT/BPADDE5700

, renal insufficiency, cardiac insufficiency and

pul monary insufficiency. Conpounds of the invention

may be al so useful for treatnenrt of patients
stergjgigl fantiripfiprimatenadiv e éxdused lemageaindgmmatnre digeirges pisthg skin such
as haeguis| aridaédzeenac dnfid mimatory adisyages ef thel lgdddresuch iaBiayalitis, overactive
bIade%mggﬁnceﬁﬁde%eésarﬂtgyfeearn'dQ)%nfar RALGRABH C di seases

I ncl udi ng cancer, chronic obstructive pul nonary

di sease, tubercul osis, chronic heart failure, and
Compeyndy Qfg@er'é\"ﬁilt'oﬂ B e @iseneseful ijthe Heatmest phallesgis disorders, in
particolangallengit disbrdecr ok thaf skihesudh sas deicsriareanrtd atherdichdis@ters of the

airwa Ses&ﬂrgse}fmh,gt ed as part of the present invention.
npounds of the invention are particularly useful in

the treatment or prevention of deg@eessn on, anxiety
Comgogads gf dof qwestigr agalses Usehi in e dreatsmert H@r"éf‘%?'% Le. nausea,
retcin@\and e naitings ripoesisl indludesr anultea e(rieispdelmyed emesis and anticipatory

emeBiRAr mmbhwlo# Yharheptidblre sebful iheie abafntnt Ltﬁeerh@s.s however
mduE%@?%ﬂé@&% mEQE rﬁdqvl%qlhb&%d% $§ Qﬁ(dhdgss%é?b% %?‘H? erapeutic

\Ez har rrace(g |Ca %Bgcceg E’ i q
agert‘tﬁe%’ fas 58 %E%e” - tfi8r SPECRNCEPRABEE a5 réT“i'SH”?h mustine an

chloranetamemwtomx'qnwwn@@u §-gof dadieompeiv.e dgkerubigier smitgmygcin-C  and
bleomygi@ntardirmétabbiiey, plgoVvdytesbife,C oiqlioatrestatel ahar BU|fIa|o(du}aC|I vinca

aIkaB‘l’dsa @Bare'ﬂfﬁ%§ld%' %dlé’ tAE CERY A Gisthid; t altu(he(;tﬁQfS st @ 24S Bisplatin,

dacesz%?ed@f%cai?azm?e%wihvﬁﬁﬁxwrﬁ?e o sAmSlnBliss, hereol ragiatiop sickness:
radighonhiberagy. e-0edtadation gt the Sigx é’f(lan@me@oWS‘EtasoWsthe treatment of
canceedpais@d; toxinsasuioly kisrtoxiss causeaesynmakabolccdisdidag drusyaintsction, e.g.

gasti, &R rdlo8Rb I RiRRg BEETLIMIBF 9|Fél@gsﬁ&ntb%a$ M“écﬂb@rpré‘gnancy, vestibular
dlso‘EJé% a?fclﬁt | § arln t’l’onef cﬁﬁ#ﬁ ?t unqtlzz? cgep?dgb&? |erg dlsease post-

operafg é@knewhea$tw§ﬁ%t|nahowwh@} rﬁ?‘&iﬁdo@”ﬁ'”lt@ﬁ'ﬂ@d“@htf“ty’ visceral,
e.g.t myatardiat iofargiocoployl psiitenitd; cwarhine; omsrefased wintertranial  pressure;

decr@aéeagombmr@él Mé%s@r@c(%%Oraltlitlﬁjeb%féﬁﬁéé‘sbabplold‘ JNBRBBLS, such as

morbm H:@&% ‘F aSS%S @@ﬁb ﬁ& rakrlgoél\?e tCﬂ':eRD and
symet(gqi(% I%lp qrgtgc%hgg)sltv%)géﬁ iiﬂa\”ﬂ‘&@%ﬁﬁ%) @é{rgr-spdulgence of food or

drinla@mbtst@ma@h,saw staneqcho waterh@shinegingitatan f hgarteen, such as episodic

hear5uon, degumanethasiref ahd enéariifuced Haaplwl aybsepsfa thé functional
dysp?é%@‘ée di sorders, in manmal s i ncl udi ng humans, which
nprises admnistering to the sufferer a
therapeutically effective amount of a conpound of
Confperndg Hf (th§ |oyer@opﬁaam@tspca$qul in the treatment of gastrointestinal

disorders such as irritable bowel syndrome, gastro-oesophageal reflux disease (GERD)
such as erosive GERD and symptomatic GERD or non erosive GERD, acid indigestion,
over-indulgence of food or drink, acid stomach, sour stomach, waterbrash/regurgitation,
heartburn, such as episodic heartburn, nocturnal heartburn, and meal-induced heartburn,
dyspepsia and functional dyspepsia (such as ulcer-like dyspepsia ,dysmotility-like
dyspepsia and unspecified dyspepsia) chronic constipation; skin disorders such as
psoriasis, pruritis and sunburn; vasospastic diseases such as angina, vascular headache
and Reynaud's disease; cerebral ischeamia such as cerebral vasospasm following
subarachnoid haemorrhage; fibrosing and collagen diseases such as scleroderma and
eosinophilic fascioliasis; disorders related to immune enhancement or suppression such as
systemic lupus erythematosus and rheumatic diseases such as fibrositis; and cough.
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acceptable salt thereof. The invention further
provi des a nethod of treatnment or prophyl axis of
PW(aIefp)D/emDs)n, anxi ety, sleep disorders or enesiBCT/EP2009/055700
manmal s i ncl udi ng humans, whi ch conpri ses
adm nistering to the suffer a therapeutically
ef fective anount of a conpound of fornula (I) or a
Withirh thenganéaxt ot tiel gresed epeativrs teetarmt ineing dfcluden: etmoripénflammatory
paina(%lyi‘cﬁam sd¥Rciatbdenith EvbuRTR0id deBritid) starthitisa rigaumRasia Gpondylitis,
r r C t
gout? arf(rﬁ’irtlFmA full\qllem% ﬁ?r@%?urgggﬁyés'kg@tehypaﬂ? IS\maral%& %ﬂh neck pain;

e man

Spraﬂ?ea'ﬂ(?éé[ta}?énﬂ"eki@pé dePt"“i”or?é’mﬁég'ieBﬁ(iM 'B?'”f%??'ﬁr r’n’%yos't's pain
assdamtedh atthexanegpatt fibrohgalgiay eatn assopiatedi Witz nmigraings @ainf associated
with CQIRNOUBAI Ghrdrd Ml hebdacde; padhasdRe®l Wil ihifuenza or other viral
mfe&%ﬁ? p&?c‘ﬂ ? ?r‘?é tco%n%’negélﬂ F}}e%%ng%\&g a?)%lﬁr gsd's%%La?ed w%th functional
bow@\h‘l‘i"é‘?fdﬁrﬁ’t %@Brﬁss'f‘l"?rb?”cwldyﬁp@l%%%t Rn-¢aydige rBesichadn and ﬁrrltable bowel
syndromeherinaggsectated ndthi myecdrdiah igphemiad gsost lopetedige gbairg headache;
tootI%HHBOLH%m@EoﬁrI%dTUhé\Jrélb)a Ofbrém%lgfan’%gﬁd%h%a' donplex reglonal paln
onSAEPICRLS ELL LI k05 IEMI A AL, Tpouang clavors
neur@p%méh%motprﬁpshwliér'n@wéc@eur@mhm nRaiht pelaficar pneescific lower
back hminjsenuttiplea scengeisinehimf Hi\bretated O&Yropathg, post-herpetic neuralgia;
tngeﬁhﬁé’l %Gl%#&lé)cé‘rlld Maﬂ?&%ﬁﬁ@br‘o% é@s‘cat PR andutdtdB. cancer, toxins or

A 6?;5'? dgms i caitent for use in the treatnent
¢ rOBfC 'Y rggtg[yoqpn R¥-ety, sleep disorders or emesis.

When used in therapy, the conpounds of formula (1) are
Conﬂ)%Uﬁ(ljé )6f ftﬁé Weﬂl&ﬁj rh&y %esﬁﬁﬁgalhdcm%klgaiﬁ&%lh@aéystemlc cachexia,

caoe BN PR o GG BRbs e R Fephridpe o Wos . renal
inSURICPNPY €8r Cﬁﬁ&f%%%tﬁ”é&“'%%?ﬁb@ist’ﬁ'@'ﬁnwl ch conpri ses
a compound of forrmula (1) or a pharmaceutically

Com}%ﬁﬁ&’% %Elh% |ﬁ%rﬁ|oh rh%f_ﬁg a"f‘é%du?ef@hf&f HB&&%BHC(? Lﬁ# ﬁnts suffering from

'nveén
anorﬁﬁ'@vﬁaéﬁ%x'% Skﬁ'PfHPWﬁc‘@édPl cif a&&%&me.%ﬂdwﬂem cha@cienizipghe clinical
journeyeatt patientso$uffenieg dimov ehdingodideasesvihcleding @apeers elsroaic obstructive

pulnfPERCY8ehsaf tuberclldsa, &Hr))m@'heért Fmﬁfer@ﬁ@%dj %%'gleYenal insufficiency .
acceptabl e salt thereof and a pharmaceutically

b f . th
Al o TSRS R e Sk e DB bl BB eEete &Y ppmelated
as paft opherspsenpEWeRtiN: ¢ di sorders: i) anti psychotl cs: i)
drugs for extrapyram dal side effects, for exanple

Conﬁi&hh@%'tﬂ@rlﬂ\kﬁ%oﬁ SHE o RBERZ LEQRI metheb'trg%éfl@rbr prevention of

depr%ssml)( anx%ty sleep disorders or emesis.

The invention therefore provides a compound of formula () or a pharmaceutically
acceptable salt thereof for use in therapy.

Thus, the invention also provides a compound of formula () or a pharmaceutically
acceptable salt thereof, for use as a therapeutic substance in the treatment or prophylaxis

of the above disorders.

The invention further provides a compound of formula (I) or a pharmaceutically acceptable
salt thereof, for use in the treatment of depression, anxiety, sleep disorders or emesis.
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tri hexyphenidyl), antihistam nes (such as
di phenhydram ne) and dopam nergi cs (such as
Pwamnmpme) ; 1i1) antidepressants; iv) anxi ol pCT/EB2009/055700
and v) cognitive enhancers for exanple cholinesterase
inhibitors (such as tacrine, donepezil, rivastigmne
and gal antam ne). Conpounds of the invention may be .
The inveatiomfugtbembpradidesa methed antréadmpnice suprhylaxis afceaditiors mediated
by tackepkeins, de phesiaiaty irnding 6dmahsowvelieh scortimisee Ladisinifering to the
suffdrBE 4 NBRIJeARcATRY ef&otive €dmolnC YTPLNRLHPBBUM t& @tmula. (1) or a
hargf)elcm tdc ﬂnal (%eo?l Ee%]ﬂ t%rre% and prevent pain. Conpounds
P PHEAHhIE |%’ 8/53 sed in conbination with the
followi ng agents to treat or prevent bipolar disease:
Theiinventiadfusthabprovides a;methdd aintreghsigathat proshylaaisdofi dondlitions for which
antagBhikMERNESSRREStor m_@tm&#,sin%ahh"%lé iﬂ&lﬁﬂiﬁb%ﬂn{séﬂi \K?Iﬂ(r:h C(t:)mprises
: [ 0 .
aarifFEhid)o 08 R Patleslid Bt g bt foL Adnighbicf fBrmuia
or a pheimassH iy AtePia i PRILRESObf the i nvention may be
used in conbination with the follow ng agents to

The iiﬁ%ﬁﬁ’&ﬁfuﬂhép&bﬂﬁ?s}’\% Wﬁ&i"@"tre%ﬂﬂeﬁt‘%ﬁ WESHhPia&Rtdf e above disorders,
ni cot i

. craving:. i), epl acenent. t herapy. for exanpl e
i SRHeR ndqiRh e, SRR SRR Blisds” ek e G iy rodterer a
therapeutingly o€ iferdive AaraeHss : ofad dcampoupd pefofrdla T A5 orirrarpaceutically
accdptablé salethbieoh nmay be used in conbination with the

foll owi ng agents to inprove al cohol wthdrawal and

reduce al cohol craving: [). NVDA receptaqr ant ni sts .
The iEnEuiRer Meufibs B.iitaod bt SSARRal F aRoyA b G AR Pieikon, anxiety.
sleep gisoedesprpt @mesis inabamatats ingliding ihumnagpi whieh ewarrises@dministering to
the a;mﬁe:g@itsé@pémrcamxambm/enalmnqéjexmea Gaﬁp@hmmhsﬁoﬁormme () or a

' : | i.ne conmbi nation with the
phaﬁ%ﬁgﬁaﬂga%ﬁ%ﬁ %Ja?)ﬁﬂ?r%r%gve opi ate w t hdrawal and

reduce opiate craving: i) opioid nu receptor
In aagihar sspegi diedinkapisa pwwides dhe aiseagioni sampavind exfaiepnela (1) or a
pharipgeeetillp btduptablé salDipeofin @6 eRindfacure afametlicaniedt for use in the
treafiieHi Bl &ridftohé REAREd W@CWK’ir?iné( asodi | atory

anti hypertensives for exanhple | of exidi ne. Conpounds of

the invention may be used in conbination with the
In appthebwispRCtagentnyertion: pwxdes rthprusgedlt astasapuad sdrigendla (1) or a
phaimacketitatigl b eceppabie salf ihereak antpb endnefenep afrma medicament for use in the

trealn®IntBt @HRARBA fcﬁ%&h%oir@éﬁcﬁﬁ% b iRE Fblc@[ﬁor sl Deneficial.
non- benzodi azepi ne hypnotics for exanple Zol pi dem

zopi cl one, zal eplon and jndiglon; iii) barbiturates
In apetheeseapgite thepinypatidni prvidepunabiebet al comprayneg befr fiormap, (1) or a
phasrewebitgaly teceptablebanibbarobint thb mdnufacture iofl @ priezicadns for\use in the
treafidME b @S%@B@%&Qé’r@@%ﬂ cs for exanple chloral hydrate

and CL or met hi azol e.
In another aspect, the invention provides the use of a compound of formula (I) or a
pharmaceutically acceptable salt thereof in the manufacture of a medicament for use in the
treatment of depression, anxiety, sleep disorders or emesis.

When used in therapy, the compounds of formula (l) are usually formulated in a standard

pharmaceutical composition. Such compositions can be prepared using standard
procedures.
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Compounds of the invention may be used in conbination
wth the followi ng agents to treat anorexia: i)

PW(ap[ple/aBth stimul ants for exanpl e cyprohepti di NRCT/EP2009/055700
antidepressants; iii) antipsychotics; iv) zinc; and v)
premenstrual agents for exanple pyridoxine and
progest erones. Conpounds of the invention nay be used

Thejpieganiriivieatioro furthiet Irravitest d Phawasgutinpd somppgitien whichggomprises a

compo@wRNéf Bermum agl) ior amt@r;b;amee@vgiaan}s;adcb%tamei Glafl lthereof and a

1 1) antienetics for exanple
phm%%%%ﬁ%%y¥g ‘Qﬁﬁ§£§%§ osterone receptor antagonists for
exanpl e flutam de; v) nood stabilisers; vi) zinc; and

Thevprieperdr inemonr tmillheagemid;es @on’p@mw)eutdﬁal tooepositiemtfoorise in the

treafffht RF heedbove arRBRIcARANHIh \bbiBridte of @bmpYlND oRgEMMWBa (1) or a

phartgﬁatc%gepr 9Lc a%Yeegélt tﬁgrteo?gﬂq é%)h%dceﬁt}/%ﬁg%c%fﬁtabk% %ar{ler

€83 anxri o I'CS
for exanple nethylphenldate anphet am ne fornul ati ons
Corrwmdnqiﬂanfdhe reven@ompay esuset! in hembingtort withn theefplldvéngiagents to treat

or pleleft bﬁ@l%'d%rd’éré h) éﬂ?i%s%hbh@é""u)"‘&ué@ﬁi?teﬁtréﬁyrér’ﬁ@@su% effects, for
reven St ants

exa n%lfah 2 thcgﬁ ndaégg ﬁ% Lt &9 nge? rrol%'nlenp bl%esrldgm,j procyclidine  and
t”“%b‘?ﬁﬂ”l B; aewtamweﬁdﬁuet agrgirARBRYdraypingx angidepaminergics (such as
amantadaei);niép antidepraseants aik g anxiblytiist ang v()$ug|!11t|\&s enhancers for example
cholﬁ‘lbgt%%%tlhﬂﬁ)ors ?ﬁu@ﬁ‘ 8s fachfE edH?l%S@illo Flvéﬁsmr%ta?nd(g%llmarﬁﬁne).

cl oni di ne), | depressants, nodafi ni

chollnesterase i nhibitors (such as gal antam ne and
Comperegepi hy. inGaipo mysboBsahe ¢amkirationvikegntiserigseants o treat or
prevenndsphédsicnnans rhbod disorietsl owi ng agents to treat

personal ity disorders i) antipsychotics; ii)
Coriundh gt e el BTANRS GRORCOTRRERDT Hiih AR aalgesi to teat

and pavehiegin.on vvlth the foIIovvl ng agents to treat or
prevent mal e sexual dysfunction: i) phosphodi esterase

Com%o'uﬂ{j;g QI’ tBQ r?\/’enfl&{ m%?% s%dYﬁ‘E&ﬁB.ﬂBhén \ﬁi‘f'r‘fjtrl%' #ﬁﬁjtg/ﬂﬁ‘%'aéents to treat

ne agani s am ne trans

or pffeéf?”té&k&ﬁ%l déseélﬁgdb'?‘ﬁﬂ? ﬁ*@ RIS bl Bpyic ?I“CSI ?”% "'b@'ﬁﬂﬁpressa”ts
adrenocept or antagoni sts for exanpl e phentol am ne; iv)

ConmfpoRRd6l A8 HvenB@PMa§tbe Jsel |r€2§é¥ﬂ”§||n§t|<ﬂl Wﬁr@ﬂieaﬁlléwmg{)agents to treat

or pleGE AL rﬂ]?or@@r%“fl) t%%s?olﬁh‘%h aRT i SULEFLELINE: v )

ot oni For exanp e serotonin
reupt ake inhibitors; v) noradrenaline transport
Compohbnds oOtse irwen’&k)(anmlyeber ebed @t icnmbaatiovivith the Hbllowing agents to

mpr@g@ HFC@ﬁr% Wlftrﬂfra\ﬁéq%ﬁﬁ'rgd Jde' rh’é%iﬁﬁ@ Haﬂl%gcf? rﬁ%ﬁﬁ@%pﬁceh@ﬁt therapy for
xarflé A e B a5 O are iR AR i e e auctes: ana i

buprgpiopr event femal e sexual dysfunction, and in addition

Compounds of the invention may be used in combination with the following agents to
improve alcohol withdrawal and reduce alcohol craving: i) NMDA receptor antagonists for
example acamprosate; ii) GABA receptor agonists for example tetrabamate; and iii) Opioid
receptor antagonists for example naltrexone.

Compounds of the invention may be used in combination with the following agents to
improve opiate withdrawal and reduce opiate craving: i) 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.
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an estrogen agoni st such as estradiol. Antipsychotic

drugs include Typical Antipsychotics (for exanple
PW@MO@ﬂmmzi ne, thioridazine, nesoridazine, PCI/EP2009/055700

fl uphenazi ne, perphenazi ne, prochl orperazine,

trifluoperazine, thiothixine, haloperidol, nolindone

and | oxapi ne); and Atypical Antipsychotics (for
Corrmamjﬂ of the djz\@pti(pfemawbgn@ggiimgombihgm Wifo e, following agents to treat
or pidieht alebp aliscrddrdi 1) a%PkediaZdpiieasiofl @RempltteaTBize bRl Iof@dtazepam,
estaé&%hd%ﬁe§ BFagﬂr Hgsndn nligt‘].%azc’e%rlrﬂaI orfvtpaf)trc%u%lal%‘%ample zolpidem,

i bitors

zopielppgyxé! q;m%n a 'B%B'Pf‘né' 5&@12&{%§ i ?f@}np(f%@grobarbltal butabarbital,
pentgbarbtt@mseambﬂralm emdl phenabaditehkiy) i avfidepressanty; svc lethes sedative-
hypritfibs ffr @xbmBle Or XSt amnehibidiag:dis.an) ;
Nor adr enal 1 ne reuptake inhibitors (such as
reboxetine); tricyclic antidepressants (such as
Compepds Efttwl'W@”t"?ﬂ B PeaiseAd) CPMPIpRERA W@h theelplioyring paents to treat
anonegiat ri) pappetitee stimdlants rompreaample) cyprohe@tidinee igx adi@dpressants; i)
antlds‘%h&ic‘éorl\% (e harap \})Sewé?@%aau @QentdD¢dORREMPR, pyridoxine and
ro% nenl zine and tranylcypronine); and others (such as
P §£on m anserin, mrtazapi ne, nefazodone and
trazodone) Mbod st abi | i ser drugs include Iithium
Congodhdsrofviat rveati@l mal heaised ac cohhbingtidrpwitie the following agents to treat

or pFeﬂ)’ehﬁHﬁl?rﬁQ' Rﬁantlldéﬁ%édrﬁé ng. opgﬁ@%élﬁarbgdrnanztéé?ﬂlé‘@%t SntRRfltics for
exarpIB AR aTREtony ) o IPRIAE IR PSR TIoGHTA Y L FEamp R R iRTAdS ) mood
Stab&'ﬁ‘ﬂénY'hﬁP‘F anduyi} reBYepBiryed agenis.or phanol , carfentanil,

codei ne, di acetyl nor phi ne, dlhydrocodelne fent anyl ,

Con@gﬁg’é:gldtﬂ@?nveh%ﬂr{ rb@h%@@un LEUBRBIG tﬂe%mlﬁﬁ' 'abents to treat

I ne

or PISYBRAHHD: 085@}?@&%%&@0 hdahgsenion aﬁ%ﬁwpmwt'mwm for
examplgineshylpitenidede amaniietaming, fqrmuta@nlpﬁ)amﬂsem@hntehe
invention may be used in conbination with Na channe

nﬂ%oﬂﬁ&e&stht—:‘ vehf (ﬁr{ m%g'bg%éx Q&H&ﬁéﬁdn‘%trﬁ"‘g@ ﬁp&ﬁn agents to treat

ISOT ers or

sorders
or pEeyRPEeRPHGK | fﬁ%“@%’htﬁl AR EXBAPIGi RN mﬁ%daaﬁ?re@mth;@rpgg\esformulatlons
and pheotirg; mntdapinbestyitlants fonerarheld nocepinephcioe régitaker ighibitors (such

as StbmokéiRes APHa EPiHRPOYeRYNAHONES. (sIBE dsatibRidmel, Y AaRlepfessants,
modkf}fl, SR LEARL- ARLCSRIAHTER IR DL LaRR el slDuhelatpar e

|nve
onset selzures (repIaC|ng tenporal | obe epllepsy,
Compeaods bf tbelinveptibrepay bendefRars vosbientia) witlyérecobdviagdgents to treat

perS@H§|ﬁ}tf IRk diEEF anilbﬁjcﬁgtho?suﬁl?%n@éeptr&%ah@nr]F?’?n&ﬁﬁts%%ﬁlsers and iv)
anmgl&ﬁo rome (tonic, atonic, myoclonic, atypical absence

generallzed tonic- clonlc) absence sei zur e
syndrones and juvenile nmyocl onic epil epsy.
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.
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Conbi nati on of conpounds of the invention with a Na
channel bl ocker nmay al so be useful in the treatnent
Pwam(dwmssps evention of disorders treatabl e and/PCT/EP2009/055700
preventable with ant i convul sive agents, such as
epi | epsy including post-traumatic epil epsy, obsessive
conpul sive disorders (OCD), sleep disorders (including
Compiotaesi Phiherinyantion dnayobeleses inneaombinatios Wity ibel sepwyygents specified
for rhél6 Sek@al GysGhtim tderdad omtgvéhg %n%l%yébdfaoﬂ”@fun@g@ﬁérflﬁin addition
(el ticity), and tenporonmandl bul ar
an ejggl&#H %sn%%%(ﬁ 5osynes(tr\%{?t%ﬁl n the context of the
conmbi nation with Na channel blockers the term
Antipgyshativot drogeli soluder 'Typigel ublielipsychotiSe hifeopexasmile chlorpromazine,
thiodd3ginddhit@otideirey B pRsHaziRel aBPhenddme dr%?rﬁorﬁ@r)azine, tri)fluoperazine,
; r . 1, C.. .
iot 3 RABHSR, ARcbAZ3nd hogfsh BhE Mfpical AR tor exampie
clozpping GRTZaAPIBEHISPEHRAT N NEBHARNNG: 30RiEREPIe( ZpEsiggne and amisulpride).
Schi zoaffective Disorder (295.70) including the
Anti@aPEssRRE &S| MclubkP&ePdiehiePERIMeY andiviigs PRIcHsianaditalopram,

o BRI Pl, bky I G U B APl o
inhibggFrat(suchTap everiafadioe. Topexeling end petnacinsan Ty\sadrepalipe reuptake

inhitRsysC h@utic @'sscuelmtpaetirﬁ@&)8tr&)/clicsrmﬂiddprﬁssaritmt (sucih ser cheiitriptyline,
clorFing imBRASAE oo’ AGkIRe 0y i FRRFARL) WSSRine oxidase
iSRRI, (af | 5 PRSP ool SR Ees, BB Be U Fomine); and
othery Gyelias buprepigai mignserd. sitaippine, Ngfarodosp @sf diggodone).

(293.81) and Wth Hal lucinations (293.82); and

/ Ccor . i D o).

oo RSP Buag! 180! LA hBRTPPAbELRAIZSE, Stiptroo.
carbgMFERiPS, AP AE9INEr $ROARENY: IORYEMAlRANd '%q\%\':btslﬁ-, c

inflammatory pain (e.g. pain associated with

AnxiblyecEmtIad 6l barAdardzbpifes Osdhefadlprabolbmsandlibedsmiel d

spondylitis, gouty arthritis and juvenile arthritis);

.muscul oskel etal paj nf' | ower back and neck pain; , ,
Opicih ragargesien ainelbide aientaniby PEED HiPRINGailiyiorRlANg4 Frstgntanly podeine,
diacetyInmdrahined dipydnecodaius i fentnylp diydraesdor, dtyeidomrphomsanieesrphanol,
loferd@dll, f maperiied, ?h%itrlmdli@h@, asSpRihat %G!b‘(ybgihe,lmo&z@jddéﬁé,h Rixymorphone,
. . .dai |l y headache;

pen@ZAFL BiGireefi MRl ong AN nr Vi rad

i nfections, such as the common cold; rheumatic fever;
Conpaiundsasfstbe iraeetiorwnai b wsed iroeehbibationl with Nactiams! bleckers to treat

epilepBy, WpredsiRl andARRPSE G derROPsye bt @Sor8&8%h pRAI N and
irfritabl e bowel syndrone; pain associated with

myocardi al i schem a; post operative pain; headache;

Withirp dieh gemext ny@ﬁe‘?%@t?imﬁ.ﬁ@f‘ WiEL Nl @iaé‘,f‘e?p'@?'éﬁfﬁsaﬁhgi tgrm “epilepsy” is
intergydchdo dmokidecBeiplrexdisedersnald @glieps\s gndiromres.( TRPZadougegpds of the
Epilédsy ddd) seiflfbé FRaMiBh& Rdichh BYIBE HRES ntdnhid ! d29part of the present
inventlion: %allfti%I onset seizures (replacing temporal lobe epilepsy, neocortical epilepsy and
Rasumssen's), generalized onset seizures, the seizures of the Lennox Gastaut syndrome
(tonic, atonic, myoclonic, atypical absence and generalized tonic-clonic), absence seizure
syndromes and juvenile myoclonic epilepsy.

Combination of compounds of the invention with a Na channel blocker may also be useful
in the treatment and/or prevention of disorders treatable and/or preventable with anti-
convulsive agents, such as epilepsy including post-traumatic epilepsy, obsessive
compulsive disorders (OCD), sleep disorders (including circadian rhythm disorders,
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neur opat hy; chenoterapeutically induced neuropathic

pai n; sciatica; non-specific |ower back pain; nultiple
Pwa cdoenssshz pai n;; H V-rel ated neuropat hy; postPOBEEP®N/ES5700

neural gia; trigem nal neuralgia); and pain resulting

from physi cal trauma, anputation, cancer, toxins or

chronic inflanmatory conditions. Wthin the context of
insopia &oncolapsnticd (haNgilehadrnlel Telreltke syndrame).eataxias, muscular
rigidityl @pa sty R And inpmetatdib@adeint dysieiaiges Depression and

nood di sorders including Maj or Depressive Episode,

Mani ¢ Epi sode, M xed Epi sode and Hypo mani ¢ Epi sode;
WithiDe ihee Sonteat OF soe dombinatioh udith dgNavighamebdiivaketsi the term “psychotic
disoFde$anéledss: Dyst hym ¢ Di sorder (300.4), Depressive

|) S%I%@{hqgﬁla '\f%lu&ge{h\é" %lﬂ)t@%%c b%faagld( %g%é‘)(Q%?bel @l%?rganlsed Type

Dl Qo Catat OQ'@ed@Pr@ﬁg 2%1 drdifeigpialed v é/pEp@@éz?Q% apft Residual Type
(295%D8dammrﬁmomdhsgrdt§l2@9589) ,Sabirohtie diy eiisgd@i @95 de) including
the € es Bholaty Bl 4l Bé r&sﬁ’\%r'ﬂﬁie NetusfgnBEDMb&Rr &WC‘!)fm&Lﬂjmg the

subtg%?;é){igo%m@e% hﬁigfe%%m%ﬁseotgon Caie afgﬁg Ulg}gg 5’%/?3%9 tgl'cyh?yp()je Somatic

Typg.nMixede d Yot e2rg bingpedafiagy () B{p@e&”é%?SV@hqﬁéaP@Pé%er {RPB18); Shared
Psydviatior Dibepeeg8978); | Pdehddi Sisbeder\Dub fghni GEsarblMsdicahdCondition

mCIuwr{r?l;Iﬂ{]\JAdl)%ﬁl%t}}t: ﬁgt With'S beluSidst éﬁ@%!tlggtl?lﬁ@m%&% Dsgi4tsiele-Induced
PsydiollF PRode N BB R g Wit BRLTE é@éﬁﬁ%@ﬁt‘h HiitGinations
(293Eﬁ2§oﬁ‘rdje|?3mb@t'@'ﬁ@ﬁdw Net Ghenyise SBeqiEan2898P)- | n one

enbodi nent, the "depression and nood di sorder”™ which
Wltrﬂmgheh&)ntdxeat tha doynbaaktionivathr id ichanred beckerabihsaginorpatf” includes :

chroﬁ%nﬂﬂ’é‘rﬂﬁx%td?y bé\ﬁ (R R 9850Matdy Man & bdbérﬁﬁmgréstééaﬂhrltls

e RO S PR Bt BB, S ) M REE L Tower

backs @ngdiesl Hairsnsrraies gindugiradnsn Jiesirapathie oaing sypmkaietiesily maintained

pain{ §ositR painssofiated ivithrdah oériaild, fibRsroyal dipagsint ssokiEledokith migraine;

paln%%vgi’? tvﬂ%)cluén?ircﬁ{obﬂ?r&mb T r%ﬂ ﬁééda‘éﬁ%&laﬂ Rgoc KN Ilienza or
ei

othe(' F)r(?st o ?Soﬁket Fgrymoplcé) G[Fﬁl@“?tﬁf@% 3043@8 ssociated with
funcgarial MQﬂgjls(qurﬁoal&ﬁ aRaidniwieari despepild. 1009 ardiac chest pain and

irritabRCHEMY s§RdromeRba k- 430 eiatddawitt @lyodardRl ReK¥mlY; post operative pain;

hea 8”%‘0&%&9&!'3 @%géﬂﬁé%qw%hr é'fﬁtﬁ?r%%&a(éiwﬁr al azlc))mplex regional

| oro
pa'”aSWﬁ*{aﬁ"ﬂ%d@BP |Sc P§/ le@nde it a{tﬁuéo ¢ B§n §HW%’{”@StWéW€6‘9 diabetic
neur@pathy 2 cherdoterapeotically mduced neuropathic pain; sciatica; non-specific lower

bacK Joadt; drtiipR QRRESWH )pafir f |I-H9fr@|ﬁféTth1laur@¥SéﬂhW ‘{ﬁo@ﬁher@étldﬂ neuralgla

L L R e

chromp_lnflammatory conditions

Within the context of the combination with Na channel blockers the term “depression and
mood disorder” includes

Depression and mood disorders including Major Depressive Episode, Manic Episode,
Mixed Episode and Hypo manic Episode; Depressive Disorders including Major Depressive
Disorder, Dysthymic Disorder (300.4), Depressive Disorder Not Otherwise Specified (311);
Bipolar Disorders including Bipolar | Disorder, Bipolar 1l Disorder (Recurrent Major
Depressive Episodes with Hypo manic Episodes) (296.89), Cyclothymiacs 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

-5



10

15

20

25

30

35

di azaspi ro[ 4. 4] nonan- 6-one, or a pharmaceutically
acceptable salt or solvate thereof;

W(Q 20R9888392- (4-{[ (2-fl uor ophenyl ) net hyI ] oxy} phePgT/EP20097855700
thyl -1 ,7-di azaspi ro[ 4. 4] nonan-6- one, or a
pharnaceutically acceptable salt or solvate thereof,
and (5R)-5-(4-{[(2-

Featuraso eogh Wity IMiked melusss)} Shesipnge-indgees iMapdi Bisordsr (icluding the
subtphey Wae EDEpreivey Fetarep] AltheM&sad Featur&LhvEtht Mixee Heatures) and

MOOh%I?OFE%LI’?&%t W&%ﬁ@%’%a&&%g@omi nati on as herein

bove |ne conpri ses hannel bl ocker sel ected
fromthe group consisting of fosphenytoin

In dneee@bydifien), , thBr edpledBioh N4ddmoddr @isolR@NWhioh( tilly BE treated by
admﬁ%t%&lt' &F @Cf)omb?rrﬁfl% %ﬁé&ﬂ[{)cﬂﬁldg& Heqmeér‘\lt g)ltl (}ch I\Q(({hghﬁéltbrgckers is

car banaze
a binqte IR d&s| . Equetro (tn)) | i docai ne (ALGRX 3268),
Saf i nam de (NW 1015), Ral finam de (Nw 1029),
In ohe coszndindent( (@Ryorﬁbi(lattmtgs amm)abe\ﬁardeﬁrmyedmmses a Na channel

bIoc‘(@rhseer% f ltl)léJ %H% g ofHLEpk éjrgbygﬁuzpr%gl?ar)unm Pro-
%BE éﬁ%gg; The 8 as 'he

Epaalhimw“é def Ca@decT(‘Y'r)cprome@aaem;ae chTauiﬁpeal 'Vbl @o(kzﬁemseired/t/e@l(hardtm)

ono G S EREIBUS Bl ) o SRRy Samamice
(NWR(01_)5);_2,F§BIfd1'_amitiim oNSNV{1D23); diLetrbsamigien (i8R ) 2-6adetylromiooe8-methoxy-N-
(phe%l&e@@b@ﬁj(aﬂgﬂd(e%_ fyfinamide, (RUF5331);, 38 diaminac6-(2,3-dichloropheny)-
1,2,4-Triadinaz aspiphamacé]iticatlp @céspdalde salt or solvate thereof, R(-)-2,4-diamino-5-

(2, 3Qjﬁcﬁo$®he%ylgé “fluby o%néth 6)&%@&%9%@ E%Aer%%é&}tfégﬁ}n%kéépﬁtgg salt or

I azasp

soIVQisR) 5-(4- t{l{ar(ezf-fl uorophiélﬁﬁl@ﬁdﬂﬁ&?{lo&@pbmme)hwﬂow}me‘;nyl)-1,7-
c t a t r :
cing i EEARbn RR R 'L FRaimlo REBR HBeRBIE SoBlor seligte thereor
(2R.BRE2d brifo2- ﬂmromferuémh&wb}d)xy}wh@ovlé*?deétfmle‘d?@impﬂbi@é‘lsﬂaONm-G-
chanpe
one.; B bt RSl iebiBble AL g olate, Berpeh 4310 JSRY 542
fluorappdrah) metetloxypidnyl)depelpteatitie eralat plermactutizally eheaptatfle salt or
3, 5-di am no-6- (2, 3-di chl orophenyl )-1
deggq&ggggazine and pharmaceutically acceptable salts
and sol vates thereof are described in EP granted
Pat ent EP0021 121 B and in US Patent US 4, 602, 017.
In amégmogln@nalt%p%blgat(@ ag qur@lﬁ@&p&%ﬁ%md coinprlses a Na channel
blocke, sbleatédaromehegbuphansistiegof oaphenytic éﬁﬂraw%j“” Sabtligantin™, Pro-

EpaﬁuﬁmT@obNaC&%nbﬂ@" & UxcHMY z&¥n ﬁ’é{)@ﬂ”’by axfte et drodnockhardt™),
phengﬁréﬁ c%égmag?qfr% %&%B%g' Egﬁgtgoﬁ% gca%neDgKLG%ﬂgaﬁg)d réeaflnamlde

), Lacosamlde ((2R)-2-(acetylamino)-3-methoxy-N-
(phenylmethyl)propanamlde) and ruflnamlde (RUF-331).

In a further embodiment, the combination as herein above defined comprises a Na channel
blocker selected from the group consisting of:
3,5-diamino-6-(2,3-dichlorophenyl)-1,2,4-triazine;
R(-)-2,4-diamino-5-(2,3-dichlorophenyl)-6-fluoromethyl pyrimidine;
(2R,5R)-2-(4-{[(2-fluorophenyl)methylloxy}phenyl)-1,7-diazaspiro[4.4]Jnonan-6-one;
(2R,5R)-2-(4-{[(2-fluorophenyl)methylloxy}phenyl)-7-methyl-1,7-diazaspiro[4.4]Jnonan-6-
one;

(5R)-5-(4-{[(2-fluorophenyl)methylloxy}phenyl)-L-prolinamide

or pharmaceutically acceptable salts or solvates thereof.

- 26 -



10

15

20

25

30

35

40

bl ocker which is

R(-)-2,4-di am no-5- (2, 3-di chl orophenyl ) -6-fl uor onet hyl
PW(pr(rODm;&mme or a pharmaceutically acceptabl e SBCT/ER2009/055700

sol vate thereof. Conpound

R(-)-2, 4-di am no-5- (2, 3-di chl or ophenyl ) - 6-f | uor onet hyl

pyri m di ne and pharmaceutically acceptable salts and

sol vates thereof are described in PCT publication No.

In aéﬁ??ﬁ%ﬁ%hepgmb%@i%@&ﬁe MahGiRatlondds h&rBmPHYE defined comprises a

Na 0 % o

, am nQ-o-( 2, _— . -

e r@m‘?kﬁryl"?h-'@lféu&%ﬂ@Wﬁ'G'@FTdﬁh&?rﬂ@e&%’1’2’4'tr'az'ne or a
phamtesenticedy acespldble salicermolybtecthsegiof.s and sol vat es t her eof
Conpayin®e BIEgiamefd-oy2 aaichiRsdhedyigle Sca-irdeidei N 3O 9 7dR&hdceutically
acce!a?'t]atﬂé1 sg\gddntd' s%%lte tﬁé#e%?ére%‘é@&?de’&‘?ﬁ‘tp@%ﬁﬁ ?’yﬂ%n{f‘ EFbQ@ 121B and
, S _hereln above defl ned corgprl,ses, a channe ocker
in Ush Patenf YS 4,602,017, Compound 3,5-diamino-6-(2,3-dichlorophenyl)-1,2,4-triazine
and (BRymacgulicdlly( 2edeptabieo pak ghdl neivayes] theydgiheny |e- brgpacdd by any

metMRdiRrifdd if EHVAR MRBidLas l4ye0eamgpt abl e sal t or
sol vate thereof. Conpound

(5R)-5-(4-{[(2-fluorophenyl ) met hyl ] oxy} phenyl)-L-proli
In amathercemzotimettatheeoeinatiah lay hacse pbavel defisad temarges a Na Channel
blocRE! MAICRS ist 3—@94‘-diﬁfrﬁ’ncﬂ@%’g,BJd%%rb%eRWGHMBFdnﬁ@WIOﬁerQdine or a

har\/‘DZOQ?/a 4%2 e tforg?tocyrndlv t reo

P (%aﬁ)e%c %f-‘{; fﬁa ‘Tflor 0 Sf?eﬁ’ﬁ tyﬁet Fiyl ] oxy} phenyl ) -Lprolin
Comperae oR(p ﬁ’@@érﬂﬁ'ﬁdgﬁt%}c%@@'ﬁﬁr‘dbﬁeﬂ@é‘l’"ﬂ%"hé'nd pyrimidine  and
pharsdceaticadly tabezptalile rsalts bed povpsetieleyl aryy desztibedl in PCT publication
No. dRRST 598817, n pWEIARA/ G4288%ch | fodin dfidbLiAnaR()-8lalfigkhino-5-(2,3-

dich@mbﬁnglgo@eﬁyggﬁ%%aﬁnggE\@ &%ﬁ{gg?@%%e a%%zzpl)tgglg salts and
solvatgrismyafzogysbe prepared by raps eailed deacribed B PFHERAT) - 7- me

thyl- 1,7-diazaspiro[4. 4] nonan-6-one or a

In arﬁé%@&iﬂ@r%g dirneR bnboSrRAR AP LEmBRLiorPss RbhaltRvE eSS comprises a

Na @'Eg?'glgeglogke(rw{im 3 {IRIr-Ghlt@rioyerbeny Imehyloxiehgny)-t-prainamide
or a%ﬂé‘ﬂmékeuﬂdallgb?@%lé Q%flor‘gloﬂfé&at:ﬂ'e@'oﬁne and

arnaceuti ca acceptabl e salts and sol vat es t her eof

Compogndlescr i ba)-3-tt-fETlustapheadimeshy lesyirhepdptzpodipam e and

pharfRiBREkRly GeEeiDis 2atétahf (s8vates_thereof are described in PCT publication
f1 uorophe hyl ] oxy} phe -1

nyl ) met n I%-?-methy
No. | 7\ 20DALRER4S. 4. Lomnoshd 6. G- Sl @HinoTapbeny Iresthyllpxylphenyl)-L-

i t
S HEBLO s B et S s So R BE Sae o

any i dsptibectinMVQART/OAA288n of a conpound of the

invention with a Na channel bl ocker, conprises a Na
Channel bl ocker which is selected fromthe group
In ag adgitieial ngthet embsgilenyttied torhKiastddyxd hérkin above defined comprises a

Na B)Fﬁrg'lrétl)%rﬂ}gk?rg gm(o% |F{@R§$§J%@&&%5% t%ﬁ n‘?éoiﬁylﬁ)&{)ﬁ)hényl)-rmethyp
1.7-YARAP RIS O thA BrmabaBANEaRSPRRle el op spivap thereor.
Comguedro (tn)); | [ARERIAA-{IR-trxonmeg)meBalionkiedd)- 7-methyl-1,7-
diaz&dol0diadpnarRalohé aadipderni A4 1E3AP hecdptaiis sdtisthd solvates thereof are
described in PCT publication No. WO02007/042240. Compound (2R,5R)-2-(4-{[(2-
fluorophenyl)methylloxy}phenyl)-7-methyl-1,7-diazaspiro[4.4]nonan-6-one and
pharmaceutically acceptable salts and solvates thereof may be prepared by any method
described in WO2007/042240.

In one embodiment, the combination of a compound of the invention with a Na channel

blocker, comprises a Na Channel blocker which is selected from the group consisting of:
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((2R) - 2- (acet yl am no) - 3- met hoxy- N- ( phenyl et hyl ) pr opan
am de); rufinamde (RUF-331 ) ;
Pw@2®9d38303 no- 6- (2, 3-dichl orophenyl)-1 , 2, 4-tri BZI/RR2000055700
a pharmaceutically acceptable salt or solvate thereof;
R( - ) 2 4- di am no-5- (2, 3-di chl orophenyl) 6- fluororrethyl

fospE% X;%{Pe 4166@”%@# PF@%%&@EH OZE %Uél A ! 8erenesﬁ15, oxcarbazeplne
(TriléptalOf, aphrey! bﬂWdﬁ:}(hérﬂﬂW @heﬁmbl)w darbamazepine (Carbatrol, Equetro ™);

Iido%@pek@a(gﬁgl?,rggédf 4fm§&?c{}za?lg\gpﬁ(glr5$oﬁalﬂ Ie?%lr 8\?)\‘/%585 IYacosamlde
((2R0-2Ra5é?}la&1r(o§—3{r{1étﬁoiy_ NQbI@MﬁMh?IWM&Hah@Q&} pluginathide 7(RUF-331);

t hyl < 1= 4 .
5 Rt Bt Fealor g RBUE P 28R ' o eaaduCalasggpiable salt or

solvated thereof; R(-)-2,4-diamino-5-(2,3-dichlorophenyl)-6-fluoromethyl pyrimidine, or a

4 h | th h [)-1- '
phaAspUiEa | o ECotial Py nobipn] Hetd: | ofR SR -4
quorS)phedﬁll)metHWlﬁ)q@éherﬁl’)d 1-6Byaspirbf@-4]6érdn36-bne, or a pharmaceutically

acc trslaifl gzrs?)r‘éiﬁr) %%E%?@Hﬁ% @(}él-ffﬂ cﬁ)%gr%y r%ét”q]toxy}p%enyl) 7-

metr%fl-dejldzaS}b!rb[4l?_llr]rhmiah§6 -on, p(frOé Iphlaﬂhéi%utlalﬂlyaacceptable salt or solvate
ar naceut i C ta e a r ereo

T #@%—%—iﬁ%@%@mpﬁ@gyﬁmﬁt%&?%% >-§-§5ﬂ'8?m' or 2
phamhif]t%ﬂly onac;cema]plem Bglt at@ﬁorrpowﬁnd ofhetrétﬁtl rnent (50? -5-[5-[{2-[3,5-
.t et he ur er er n agen .
R A SO R e SRR et S

2-pyﬁﬁia§slq;mrﬁ@thylm-ptwﬁamidet hee Bopharafacautially neceptablealkalt or solvate
the chi;r mul ation and thus pharmaceutical fornulations
nprising a conbination as defined above together
with a pharmaceutically acceptable carrier or

exci t conprise a_further aspect, of the invention.
The SN ot e GaTCso o AUHES Sopecdurt fO BBRBIa B e Higpound of
the inderitioh $easthead Withtehfartherdhereneutigl dggnboer agienist t aneously in
separate or conbi ned pharmaceutical fornmulations. Wen

The %oﬁﬁmﬁo‘&dreﬂ{ére:dﬁg abgyeerwak %Bm}e% éﬁﬁgge pPes%ﬂ[H?J' ana&% Oh the form of a

pha%%?r?@“téq eERUALIgE ¢ aﬂ“ﬁe tbkﬁ%e B?m@&@Ht' l]’h'gﬁt'ﬁﬁ%/ comprising  a
comtiingfigr asr definetazbanvketogether oot e uphtbringceldiedllyaleosrptable carrier or

exmﬁ@ﬁtr d;br%bea (08P athddt P ehd Raghtion. a'PrKH ﬁl@Wﬂiu@dc&ﬁpér’@h@of such
comB nLon g t;eh?dr%rnﬁster-gguétge}g @L%%tlgl 8 m:lﬂtane(flhsly ml\ksaeparate or

venti on oW
Coméﬁ‘ﬁﬁlﬁ’éﬁr”ﬁc@équr@uﬁ INS-ded, wherein at |east one of
themis at sub therapeutic dose A subt herapeuti c dose

WhénSa b&hﬁ&ﬂﬂ%ftﬂ% MR &rtioR |§19§@d Fﬁfcoﬂntﬂ{éﬂ@n b\ﬁthcaé\éécﬂﬁ@i therapeutlc agent
ni cal be

actlveh%'I %{f‘ W% e(ﬁé"é:a%ﬁ] %%gt e & S%I i r%ag\ch compounoe may dn?er from that

when the compound is used alone. Appropriate doses will be readily appreciated by those
skilled in the art.

Thus, in one embodiment, a combination of a compound of the invention with a Na channel
blocker is provided, wherein at least one of them is at sub therapeutic dose.

A subtherapeutic dose is intended to mean a dose of a drug below that required to produce
significant clinical benefit for the patient when administered alone.

In one embodiment, the combination of a compound of the invention with a Na Channel

blocker, comprises a Na Channel blocker, at subtherapeutic dose, which is selected from
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In one enbodi nent, the conbination of a conpound of

the invention with a Na Channel bl ocker, conprises a
Pwoaoognssseel bl ocker, at subt her apeuti ¢ dose, WACT/RP1089/055700

sel ected fronthe group consisting of: fosphenytoin

(Cerebyx(tn) Prodilantin(tnm, Pro-Epanutin(tm or

the %cr)l\le}gg SisH Qt ) OS%H'}@M lrgle Ie{p&%ﬁgag?ég%lgnpubro Egamtlnm or
Cere(r@ai“‘bat foxtarbEgppiia 0 ('('rtilﬁ@t)al;TW i daease OALGRXCKBAGR)"); phenytoin;

carbeg@&g%lpﬁa gar%)%) %ﬂu%tg%et I qr%%wg;j@% %%%3) ﬁ,@flnamlde (NW-1015);
Ralfinphiiey | rret(h\m/hpﬂ@)panamdﬁjsarﬁdé I nanj(2R)-2-Ridety®dind )-3-methoxy-N-

ey iR e ol rdoadit SRUFEAY 35 Garins & kaRbisroonenyi)-

1,2, Rfriaying, ér ailpaﬁﬂnﬁubeﬁﬂcally acceptable salt or solvate thereof; R(-)-2,4-diamino-5-

@3 Sibiaety FEARPPRRb s EnSapt Syprdiroatbebhapdidbie sat or
solv§téR, 5R) - 2- t(]érebf (2 fl uOr(EFRJ&R)l—)ZL()M{RR-IﬂMbl]ogb(e'r}w)h%lﬂw]bxy}phenyI) 1,7-

zas é'lo non ut, quatg thereof;

ciazisrirebt BRPEAARD P SoiRpATEe G g adeeblaBle S5 ' 85
(2R, 6RF25QR){[(2fllﬁélfo{)fﬁE(@F)ﬁb“@ﬂ@@*}\@wwmmw}ﬂxw}aﬂbwv}dw 4]Rofan-6-
7d|aaﬁ)a&%tﬂ3l | NSt Jherg R)-5-(4-{[(2-

Oneplﬁ%rﬁa%ﬂma{?‘aﬁ‘ B EEpY'E |ee3§5| ?r sPVels Jhgreotk ndh dpR)-5-(4-l(

quoraplder(yﬁ)R)e{r@i]é)@-};ﬁrﬁeﬁn&l-) L- prollnat:nlde or E phargn_aceuti_c(ajlly acceptable salt or
or ophen t enyl)-L-prolinanide, or a

SOIVﬁtﬁg 5‘23#@&9 %/\%‘]c%g%%ﬁlv Y ¢ orIO sol vat e t hereof

and a conpound of the invention. In another

In aﬁmgg'emtdrmérﬁeth%&aeahﬁﬂgﬁ gf o%f( Bm%U&dtr%f mR/Qﬁtlon with a Na

I nvention wt ann npri ses
Chaamelnble¢kep| ooreiseaha dia |C§Wa@ée|eb|péléﬁrfwblﬁ4ﬂtlﬁesedﬁcttﬁmfrom the group

con%ﬁm | St fbgﬁr?ér%[cflﬁs L0l nP \gﬁ MW(F’F@E anu mm )o_r Cereneu™);

["ant | anu I N ;
oxcashazpisas eFrivet Ty pgmtm (ter . WoRthards{ “%)n) pgnytoin; *carbamazepine

h t =0l
(Car qﬁégt EErq‘iij {rB m)"') | g@%l L'GR)@ gg%agﬂblrr‘lgjaeg ﬁﬁg\/bﬂfdﬁ‘)-’ Ralfinamide

(NW¢MR9104@06amef ((ﬁlﬁ}ﬁ?-d@cecmmg?@jmeth@(yd\é-m:ﬁe@almethyl)propanam|de)
rufm(a‘n?(?z 27 &gfﬁ%m?e@?)dgm @%@@dl%l&l@%ﬁ@ﬂﬂl)‘?é AvlidRhoPany, 4

RUF- 3
phargagedicafty noaepable: disell ooroprﬁ@h@m thergod- t Ri- ér2|4r@ammo -5-(2,3-

dlch%{&{%ﬁﬂ?@qlﬂ%f'&?@ltﬁﬂ p?ﬁrﬁ%meag § prathautisaly \RbEpthHE s8R or solvate

therefc K2R.O5EpRAYI(Z-flaoropbenybmetipxydpheany ) di. fdiazagpirg[4.4]nonan-6-one,
a Iy bl a he

o PSSTRRA S AL g0t e

fluorovhwmz‘@ﬂw 25} mheqvhﬂrmﬂﬂmbﬁ@lazgsp@[%hlpmémnecal | yor a

h 4-
pha@%&%%&ﬂeﬁY§@é$€é§ﬁ? Sg%tg‘lge%r; yeio%ie (%Bre%?) 25~ {(BR#5-(4-{[(2-

fluorovhmyﬁmloﬁ{}mhewhwﬁ enyee, Ooe ahqzsm@pwt@eut aeegntgble salt or
solv%%%@jgep%ﬁ? ??ﬁéfnp@ﬂncﬁ@ﬂt?@‘rﬁ/eﬁﬁﬂ eftub #fhpeutic dose.

fl uor ophenyl ) net hyl ] oxy} phenyl)-L-prolinam de, or a
In a RMePBRBHbEAL the BSRERARIA & a%@MpoBAd of the invention with a Na channel
blocker, comprises a Na Channel blocker which is selected from the group consisting of:
fosphenytoin (Cerebyx™, Prodilantin™, Pro-Epanutin™ or Cereneu™); oxcarbazepine
(Trileptal™, Oxrate™ or Wockhardt™); phenytoin; carbamazepine (Carbatrol, Equetro ™);
lidocaine (ALGRX-3268); Safinamide (NW-1015); Ralfinamide (NW-1029); Lacosamide
((2R)-2-(acetylamino)-3-methoxy-N-(phenylmethyl)propanamide); rufinamide (RUF-331);
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sol vate thereof; and a conpound of the invention , at
sub therapeutic dose. In a further enbodi nent, the
Pwe ooobitsssbs on of a compound of the invention w PET/APNGAI/055700
channel bl ocker, conprises a Na Channel bl ocker which
'S sel ected fromthe group consisting of: fosphenytoin

35 UE R  hp EoERPHRI Gl 2D PI PR E4: I CEp iR salt or

solvete Wmé&hﬁrRit)(Z adjamipdreng Balidhloropidigiyez@réraethyl pyrimidine, or a

Car bat r ol E o (t | i docaj ne (Al 326
ehartgteiale’ (OPHOLS) | e 1 R GOMpRW 15690 (2R.SRF2-(4-(2
fluorbple@rs@metg/lloxylphenyl)-1,7-diazaspiro[4.4]nonan-6-one, or a pharmaceutically

accg&ﬁqﬁ%)saltr g? Iet | m.érl?%ééﬁ:_@g&%&@“ﬁ(&emenc}f)henyleret%ﬁfoxﬁpnenyl) 7-

methyd-1 ¥~dib2d8phoeHichad- GslomdeI@r@niheﬂyédeuﬂtcaI@ afbcbbﬂaalél st or solvate
ther(?(ﬁe?e h(?r m?ch%ué (40{?!2 quorop egylemetﬁylfoay}tphgrrmylﬂ proq'namlde or a

pharR(ac_)eut_?oa‘ﬂy diceaptatsie &a(tZ).r%od/bfdﬂh@Femh@rw b)coﬁwpfohu@ro@m@‘tﬁﬁuyd (I) or a
pharrg)rércl\g@c@l}l ﬁgﬁ;eé)(t)arb?e E%Igo%%&\? : I(triear.?%)fyguc ‘& r%gobun o%?ormu?a () and Na
Chahhel @icepéredtyhpotad biing oy admeingteredlat sub therapeutic dose.
, 7-di azaspi ro[ 4. 4] nonan- 6-one, or a pharmaceutically
acceptable salt or solvate thereof;

In ope rMpRYiMENt.4he [combination opaaeyIPpHed ) tHeoryapikenydth a7Na Channel
bIocQ‘ﬁ't B¥hprses’s Niaa@RstRkl Hbél%edr] & 'fhe@ap%‘?ﬁ d8e "’\thch is selected from
rmaceuti cally accepta ofv ?

ate_t
the agﬁqup consisting of: fosphenytoin (Cerebyx , Prodilantin™, Pro EpanutlnT"’I or

Cere(nr%B)M 5- (oé(cérbégeﬁg ielOr, ﬂlﬂQ&QW) ”@&F@féﬂwﬁggf Pf\‘/?&?ﬁh)agdf“s“ oL)I'1enyt0|n

or a rma eutlcally acce
carbgma@@mleet(ﬁ@rfoéhwl Eguetra " Ooligasaing (é‘fLGF%%BrZﬂ&a Gafjnagridey (NW-1015);

oLl popccen sl 2R kBl manon v

(Phesimsdumerapanagidest Fufnamide SREFetBlat Ssudiaminer&pberdichlorophenyl)-
1,2,%?%%}2@! Br Q@ﬁaﬁmgh Wac?\%f%]&‘ggpbp I{/é{ tﬁ’éreé’f ﬁ{gp@%’&gmino-&

] the 1 nventi on WI annel I Ses
(2, 34liadtprameniieS-fivlorumethyl pirimidipe.her ap@mﬁrn@cw%"y whe¢ertalle salt or

ected f he grou }
SOIV%%er ebyx( ttﬁ%&ff’r odlgl an&zﬁ?ﬁe%zs(héﬂﬂflgggﬁﬁ&ﬂﬁh%ﬂﬁﬁkﬁphenyl) L7
diazgzpietfetiporgn-6-ookc &f tﬁamgrrﬁ@ce@hreaHVemC@ptablﬂ sab@raﬁ@(/atm thereof;
r Z -
98, A RS PG iy ronars
one,S&f i ﬁaﬁﬁlaf@a@WﬁUMS%)OCGRa Iei malti ore spivafe1dbegpof, and (5R)-5-(4-{[(2-
quor%Bﬁ&mfﬂ I]&)(;?ﬁ)eng ng;:}rneﬁ n‘%‘é n?rl) namﬁ%@%géé%léghg acgeptable salt or
SOW%’feS di anfhﬁ?@eclﬁr(z 3- anehl orop(lﬁ&)r@r[ﬂ{Zﬂ?@ ks (rifluagameshylphenyl]-2-
met@l&Bé‘éﬁB}ﬁ@%tWﬁ%.%}%@eﬂm&@b%éﬁylbh&(yl)%&%ﬂtr@/u INRERILD-

prolloam@lemr@mf@rrnmﬁélﬁww Fwoentale sabohgelvalg ereadi ne, or a
pharmaceutically acceptable salt or sol vate thereof;

I e Rer A RTRERUR, B EEPP oI Lo SRSV Gl Ng Channe
blockerc epinphdes & flat Clunnebbakes WHie B0dslected from the group conS|st|ng of:
fospgﬁ@){tmi ((%e ét?ygz'gg%rc{d&%r%rnﬁpﬂg’ﬁ%kb%nel}tlhw ] OX&%QSE‘WB oxcarbazeplne
(Trileptal™, Oxrate™ or Wockhardt™); phenytoin; carbamazepine (Carbatrol, Equetro ™);
lidocaine (ALGRX-3268); Safinamide (NW-1015); Ralfinamide (NW-1029); Lacosamide
((2R)-2-(acetylamino)-3-methoxy-N-(phenylmethyl)propanamide); rufinamide (RUF-331);

3,5-diamino-6-(2,3-dichlorophenyl)-1,2,4-triazine, or a pharmaceutically acceptable salt or
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one, or a pharmaceutically acceptable salt or solvate
thereof, and (5R)-5-(4-{[(2-

Pwo bavonsgshenyl ) met hyl ] oxy} phenyl ) - L- pr ol i nanm dePCDEP2009/055700
pharmaceutically acceptable salt or sol vate thereof;
and (5R) 5-[5- [{2 [ 3, 5- bls(trlfluororrethyl)phenyl] 2-

SOIV?IS‘?I Weé &?([}o%g‘ﬂd nﬁnqﬁét(ﬁgﬂ %g(%r8ph(4 ! %Isﬁ?m%thgle tpgrym%lne or a
pharmimenmwt | cabémaalecepiaﬂﬁl eosal _tsomat_esol tf?ir@)fi her(mBR) 2-(4-{[(2-
r. e the co nation o a _conp
fluorgPh e IR U - R B a5 B ERGr e giTiAdBaceutcally
acceptdite Ca?aan pelsobaac kiegresthi (@R, 5R)- B @l-getfrdrdphenyl iInhethgloayphenyl)-7-

o ek AP PR Bt ? RAET G CAY arepiehfp) sat or sobvate

thereofcar badepl(BIQ) S-14-4] Z%M(ﬁbpﬁﬁdmm)mé)hym@mmhymm -prolinamide  or

Wbckha b Carb |
oG | rAOeloCatihe AL CoAa s ABRIO0Gat Mo Wr8-5-112-135-
bls(tflﬂﬁb‘rdﬂéﬁwl)piﬂﬁhlyl]ﬁnﬁ@myl@rdo%ylﬂ)rﬁe%yl)érﬁmo‘ﬁm(ﬂ ¢leoro-2- methylphenyl)

2-py§%§l—??rﬁétﬁﬁ%ﬁlgﬂzﬂa@nPﬁupr 7% 1P ar%ace&%al?ynyacggpt)tgglle) BLPPE" solvate

ther@ofpatdiud Mhérapdutic Aosde.di chl or ophenyl )-1,2,4-triazine, or
a pharmaceutically acceptable salt orsol vate thereof;
R(-)-2, 4-di am no-5- (2, 3-di chl orophenyl ) - 6- f | uor onet hyl

In apwrtharn dmbedin@ht,athp hanoheioh | afad Icpmpoarploaithe is@htioror with a Na

Chapnﬂoﬁ %gﬂgéﬁ%eﬁygmg(@rﬁﬂe%ypéilger which is selected from the group
consistingi a% afRplieytbirt] (Terebyx B, oP@dilaitind”, pRer-Bpaetih"t ar| gereneu™);

oxc PSHERRP. AP (5. FRG oy NPHRERY! Yo PGy yoopeamazonine

(Cartvetrély IEqLetrd - Hi); amalneo[m,czl?mawy &Gadinemider (MW-1015); Ralfinamide
(NVVp{@Qstafgc%tsgr%la e %/(ZIQ)C'S ?gce?ytfamlnogg tme‘%hoxsyol\ll Y&te%yltmh ?hy?)prdpanamlde)
ruflnéER)e 5- (RUFL3E2Y;f | uspafdimingo)(2e3-tighlb@pki¢meny Mribzipg,ol ior  a

pharé’rzﬂc\ggtﬂ(‘@%{ he?%g Cgus%\kg%)rl é S[%g/?FE?Z F%regfsal h( SWZ 4-diamino-5-(2,3-
dlchbr@dhbhylﬁ BdhbmrrﬁfttﬂiWIp)/ph@mel br 2-pimatrhydguticigraoyegtapetshitlo)y solvate

ther%o 3?&,&%%&{{&5ﬂggﬁghﬂﬁ)ﬂ%&fﬁﬂﬂ%{)@ygﬂ -diazaspiro[4.4]nonan-6-one,
or Waphamma:teummlllyy me@tpblablglsa?t @sﬁlvs’@l \r/rgtegedfhel(msiz)-z-(4-{[(2-
{ t, t

uoBgnE R OB DR el 7 A RILATPOR R o T o
pharGiesoitdallp| oes@ptabt®npsalsesora Neovlvateanntrlerdaf,ockard WHBRRS-(4-{[(2-
quor@%&?@ El'{yﬂfxy}[%}r%]ta -ﬁ_aﬁpfrﬁ()re %) no?ﬁgé rgﬂ%ﬁqtlﬁ%aﬁfhgq%ﬁa%len salt or
solvéler eneu(thedeof; oxcar baxzepi ne(((5R)45L[6+{>{lze{8(&m(irifl@sroateﬁlﬁyljp)wenyl]-z-
metierpeancp Bty Hpes 2 PR B B A el gty -

prolibarideadri zﬂﬁhéﬁu\%é@ﬁdﬁ)ly aEiaddtatﬂ\@lmaldethéM& 1su@R Tpmpound (5R)-5-[5-[{2-
3.5 B3O C R U R 25y REPABRRE U R B 5 pan

metlajmhbaj/l) 2prf|d|n91ﬂFQdﬁetbﬂLﬂFpB)'ﬂﬂémlde and a Na Channel blocker compound

belng both adamlnlspered gt éu% tﬁlér%géu = oggnyl )-1 .2 4-triazine, or

Thus, the invention also provides a combination of a compound of the invention with a Na
channel blocker compound, for use in therapy.
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pharmaceutically acceptable salt or sol vate thereof;
R(-)-2,4-di am no-5-(2, 3-

Fﬂv@nmﬂhmnaphenyl) 6-fl uoronet hyl pyrim di ne, orPEI/EP2009/055700
pharmaceutically acceptable salt or sol vate thereof;
(2R 5R)-2-(4-{[(2-fI uorophenyl)rret hyI]oxy} phenyl)-1

i azaspi r.o[ 4. 4] nonan- 6-one, or a rnace ti
Thug Lo B, G oafisy e oo BRI O ( B35
bis(tfiflwes@pthgNptH enygLbyéthpsscpaheymyingthyhaminb )4 (4lfluoro 2 methylphenyl)
onan- 6-one

2- pygglgélh)?émztgyl;ghollg%mgjslqlgt@a{rﬁg?eéjgftg‘lyaﬂ,&)&e&agle \tcfheregf with a Na
char(rﬁaR))}oEkér%oHp(o&nd which is selected from the group conS|st|ng of: 3,5-diamino-6-

.3 e A b oot & B s vtcal) SeiebRE SatliraBpvate thereor

R(- )-@Midléfrﬁ‘%)ﬁ@ B&tdh{cﬁedrfén%-mfmbtdnhefthyl Opymﬁtilhw Jop hee rnHa}m aeeutlcally

acceﬁqt)lé/ B [5);5 hge?%t(%lgW(éﬁ[(%ial@gﬁ |)g1e'ﬁ/]o¥y}€henyl)17

dlazéirﬁrfo[iﬂlb]ﬁdlﬁarﬁaiohy @E@@ﬁlébﬁ&e@&bdllyt bereptible sHIEhor solvate thereof:

5R
(2R BET BN bosbpiesh Bkl T oaphemy7-me e o vasiioed finprn-6-
onet h)YLé am:]qa’rﬁialcéﬂt(oéH)f |9_,63_é|®ta|8+e salt orh solvgt_e thelzr_eof ar:jd (5R)-5-(4-{[(2-
net n - 2- I.dl n -2- i m de an
fluorgohg BTN b R Bt et BB e D Peeafie sait or
solvate ®Bgteof;hfer ageudd a tdefs@euﬂ'dwsbstérhfé innthentréaimeal 80 prophylaxis of
. pr édes a conbi nati.on .of a co nd ,of the, i nvention

epildsy B

SRR CHAITTRPODLBURET: RYHBBIUSOTATE 68N n

t herapy. Thus, the invention al so provides a

conbi nat (S5R)-5-[5-[{2-[3,5- .. . .
In opg € Pﬁﬂ%ﬁﬁﬁ&%@%ﬂ%ﬁ@% S LTI 2SSO S g vention
with aﬁ\lﬁ@parmeq kpbpk@rmqm@un@;ﬂ@ypgm@ﬁw tperapeutic substance in the treatment

or pphyakislonypilepdy, meplrgsioPapd eldodadoerdpsichotic disorders or pain.
pharmaceutically acceptable salt thereof with a Na

In gna%%'odme%k%ecmmng&g ﬁé}‘%buﬁ@s' 3 SRhitfitidn T P MEASS-(5-[(2-13,5-

group consi Stin
bIS(t(Ifzucgorajettlm)me@pﬂréﬂyeathylerpanwl]t(memi)ammobﬂ (4fluoro-2-methylphenyl)-

. t P
2R PR SS i BRERbBy upi Pl Yab R AR SR i o e
chamnet bleckkirreomporund, Wiclr isessdaated tipmthe geaipt copbistingabft 3gr-diamino-6-
(2, 3?%@’(@%{?1 %DI? le%{ r?z*,nleugrr ao eérrrpy futlctaR/F(I‘cg)E);[/ bI salt ?r soivate thereof;
R(-)-2A-didmincaS{1, B@[c@lo@m@nwmﬁﬁwometbw ayrmmdlnﬁa@eua mmrmyceutlcally

accé&%%ﬁ%%?p (%ﬂ\/{a?ez 3(]# Pubr op%eR})I |e(4-38 -fflu? ogher}yawetrwl]g)xy}phenyl) 1,7-

diaza$gyr|o{414]n0naj1 @-pagpproa[ @hAImmhceﬁly @q:(@pta@te salt or solvate thereof;
(2R,gﬁgﬁﬁ-&@%l{l(?'gbf}[r%ﬁ()/g&%ﬁm]&Rfl}&e%@l)h-rﬂéthﬁq ,’ﬁ%ﬂa%a%?r%’[éﬁ@]fnonan-&

onef lonoa ophrrmacsutisaly | Joorytppleesglt ) on_spivele ribgredie anrd g5R)-5-(4-{[(2-
ﬂuor?Erfﬁ!jH[@ﬁm‘%k’rfg/l]8>€3Jl}ﬂi>1 gg%‘jﬁbﬁ’r@n‘ﬁ gald gr pﬁgﬁag:% tiéarll‘frs&{eiogarble salt

IC su st ance reatmen .
thergafo fsiylsexas adher@peytepsqbsta!@prleébe dieatonent msgetophylaxis of epilepsy,
depr$558 R4 FooB WKGAIL HefiRAE ARRIeR oP@R. 11 One

IOerr%odl nent, t%?;e [ nvg)n Ion prowedeg IS)Ehcorrbl nation of a
conmpound of the invention
The invention further provides a method of treatment or prophylaxis of epilepsy, depression
and mood disorders, psychotic disorders or pain, in mammals including humans, which
comprises administering to the sufferer a therapeutically effective amount of a combination

of a compound of the invention with a Na channel blocker compound.
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with a Na channel bl ocker conpound, for use as a

t herapeutic substance in the treatnment or prophyl axis
PW@QOO&/QBSm:psy, depressi on and nood di sorders, pRYLERL00L055700

di sorders or pain. In an enbodi ment, the invention

provi des a conbi nation of (5R)-5-[5-[{2-[3, 5-

The gflmseﬁ&(%nl ]illrtg%r é)rgﬁag%l )fP dzg)/]ti?ﬁgﬁ% ;]o¥ lpPorp%(}I%Qig%f %&Ve%ts{/],yde)pression
and chmd didoragtd, -plﬁ?jcmitlb)dlsdaiég:scdrlpwmden@hn?ls i_nclﬁding humans, which
eutjca accept a sal t reof. with a L
com B BElsERe. S LB ORI 2 TreRUIe RS oy Bt gombination
of gr (3R)-S {253, 5-b@(tﬂf|uor&nét-hglll)@”énpk]ﬂﬁnethylpropanoyl}(methyl)am|no] 4-(4-

I 4- t
ﬂuoré?f%?a?‘ﬁ&%/ GF%%\%"W@R@E%F?@ r ZI ng‘f%ol \fﬁt e ¥ herRigfmaceutically
accdptable 2aH ttebredti it 5- NaZcﬁfardmlerlbOl{dmi@mmUhd 6wiithl @y satedtey from the

gro %{o\t?rgnlﬁtgr%g{]?{eﬁ,gd*lam%o%r&BSCS%F]IIOPO% leXyI)a‘Fg4pttr|gzme(ze o%%l gharmaceutlcally

accdpldhie it 2or (dbifdté Zhdrbof RYpIEMlahimes-by L Bakashiqbetigrly))-6Lfluoromethyl

pyragu@g%lt g@%g&l?gr'%%é%ﬁi]cgl F%‘gc[egiaﬁqr%gp@g;qrasoﬂgfg RS SRERY o (a1 2-

fluorbaﬁér@%egw(d]é«xy{%br(e?wf)i1%63%@%[4)4]1&6@%-@9@,} heny | pharmageutically
I a Lo (0] -0- , Or a

accdgiliis swaltcof el thebek ApREHI - iorPheBvvvapgryioheny-7-

mettaynd , &R} aspirOd-4hdnan-6-one, or a pharmaceutically acceptable salt or solvate

oty maRBut | VY e NP Rb e R B Ghon ol cor 2

pharniReaizlly heceptdbid diC ehardoft he treatnment or prophyl axis
of epilepsy, depression and nood di sorders, psychotic
di sorders or pain. The invention further provides a

In an@th&ogspelt, ttie MveRtitn Bovied Playldxbsa ebmepiati@Psya compound of the
inveRfdN %8545 R4 @l%qp&[b%%k? u%%ﬁ]&ﬁ{qﬁ in BRYR b Gud G ASSiSarREnt for use

. aln nc n

in thE PRSI 6f FPIGPPY SERESSIN PO 81003 GHEICtB YRR orders or pain.
effective anount of a conbination of a conpound of the

In ahetpenasmast,vihe invenhin ehavdes| thelusekefra compimatien ©hédbR)-5-5-[{2-[3,5-

bis(thﬂ%ﬁﬁ@kﬁgl)éﬂnﬁ/ﬁ‘Qrmﬁhgé}o‘ﬁgg e@(t’ﬁ@{h éjmfﬁg]aﬁ{(r%g%%ﬁ-mgfhylphenyl)-

I's O ressron an
2-pyddisyi-denethylgapetioamide dr sarhgemscasticgli asceptablematidereof with a Na

ralgBE DS OR HERS ) B OB 955 S0P B4 5101 S B

(2,3dttwireetteng: 164, 4-triazine, or a pharmaceutlcally acceptable salt or solvate thereof;

R(- )-(254 3|)am$no[—§"(% %% Jh% %r%nf %rflu étﬂyqeﬁﬁ% )jlggerg)yl 21 %aﬁﬁg&utlcally

yl propanoyl
acceqtahbe calt-aresdivate Heergof) @R@ﬁ)12d|4f{5(21fluczmn’e@rrw)memhyﬁpw}pl'rrfanyl) 1,7-
: r'Aac a ere

dlaz%pgﬁ[ﬁﬁ]@n%ﬁg-ﬁﬂg,l %ﬁ gﬁérr%%(%%ﬁgﬁlk Q&c\%ﬁt%%Le stc\IIF Jr Q(glvatg thereof;
(2R.PRp B (4Klé2- Qu@gmwhmemyl]@gl}mffenyl) -7- methyl 1,7- dlazasplro[4 4]nonan-6-

3, 5-di LoRheNy! ) I azl E_(4-11(2-
one,2of, 8 PRARBucony dioEaferBIPTY] okt ferbh, A ReRPS-(4-(12
fluor‘RphE)nyzmﬂdnllam}me—rw)(l-aorehrmm opopheplarmagetiticatly oassehiable salt

ther&afl %T‘tﬂé anlﬂg?tarepgﬁrdg%;?&géd@{t[f}ﬁr fEe ﬂ@ ?reﬁf#\ént O&f epilepsy,

sol vat e ereo

deprfeksion ep@mwri)dm@rdwﬂs rs¥stiqtingisprdersi or pain.
, 7-di azaspi ro[ 4. 4] nonan- 6-one, or a pharmaceutically

When used in therapy, combinations of a compound of the invention with a Na channel
blocker compound are usually formulated in a standard pharmaceutical composition. Such
compositions can be prepared using standard procedures.
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acceptable salt or solvate thereof;

(2R, 5R) - 2-(4-{[ (2-fl uorophenyl ) net hyl ] oxy} phenyl ) - 7-
Pwamtoh)ykssas , 7-di azaspi ro[ 4. 4] nonan- 6- one, or a PCT/EP2009/055700

pharmaceutically acceptable salt or sol vate thereof,

and

(5R)-5-(4-{[(2-fluorophenyl)net hyl ] oxy} phenyl ) -L-pol ya
The mirggendinvgniymfurhiee pravidsis| 3/ phamegsedtidad cerppsiti¢re wbish. camprises a
comainatidtebf aspepound BE tHenvedHtiop it 8 \NadesanhBEbIusier @ordound and a
pha ﬂ%‘il%? %ftab% coppound of the invention with a Na

er

corrpound in the manufacture of a

rredl cament for use in the treatnent of epil epsy,
The depseysingentandfurihed rdoddesder shampmgetiital codipssitiderfer ase in the
treaf@ind of epilepRQL (ﬂ‘@)’reﬁﬁd?ﬁ‘ﬁﬁd ﬂd&@ digHresrt] Mcﬁbﬁb’dlg@@leﬁsh@r pain which

coméﬁ?e ?\SPS‘HS i;rﬂéoé E%ﬁéﬁ %1%04; it 3 i\l(a tEH])?FB blocker

tr| uorone propanoy
compgiitbandsa pharmageyt 673
2-pyridinyl]-2-nethyl - Dprollnamde or a

A pRAAZRBGRY! ic6RbbitidH & B HvRn&dH, twilife MRl pa r@peﬁea\l%y admixture,

swtagalﬁ]an amglen?%%(r%é%r% ”é’ouﬂgatm‘éghq?qﬂug' %egseulrgcltseusufanfrgdgp ed for oral,

pare(nge’r@ i 'eRRbRAPREHRlign gnd 22¥s4qh, gEyrke ingthe form of tablets, capsules,
oral pitnad peepatdtioos | doydacs; granalelselozed despirecemdtiaige phedesf injectable or

infudile )so%tléhsdblaéﬂsﬁgnéor(szorssLFEJpBQ{o‘Plep'@ﬁﬁw ad r@infskr%ﬁé %ﬁ%¥|klons are

I N or pharmaceutically acceptable
S
(2R, 5R) - 2- ( 4- {[(2-f| uor ophenyl ) met hyl ] oxy} phenyl ) -1
Table®- ar azmmsrfof brat [aaonvastrdlion meay b irf upit @bsBE@H, igddl rhary contain

con\% fi ﬁ%l (Bk 4?1 qqférs bletting Iubrlc isintegrants
and ta}%(./‘gpr%i Ie7N Eggn{tgi[ e4 a]t?(151 ﬁ %ﬁg teay ord|r1y r‘\)o rﬁé{ﬁ%ds well
knowsh i nesie Liphiacmpeeutigelqepatigbl e salt or sol vate t hereof,

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

OraI]c hﬂ”ﬂg@ggﬁy We] |9XtMé: QWW )f rl‘(%%wlé %n}egl?s ﬁrr oiﬂ/ suspension,

accept ab

solufgli e Pes, o%yr 6 Saiene” £ S 199 [T Pl Aighproduct for
recopbtitetnn wigsyated epotbsssuitabenehivteobfdiessed siush lipgg pheparations may

contdinS oA RioREl Paidiive¥\80cHSgsl blﬁbdehélhgp)égeﬁl@”bémaﬁslf}ﬂﬁ@ agents,
non- %f u@q(u%OUaﬂHQéjd%.chhr%aW&pﬁﬁé %?Jlb% tc{]%[)f e%@se?@aam/g rcl% if desired,

Inha's
Con‘fﬂ@ﬁ?rﬂﬁé@é\’ﬂqr'eﬁﬂi OLeHI88it i on. ~ Such conpositions can be
prepared using standard procedures. The present

For bé\’éﬁi@ﬁél%ﬂnﬁMﬁFdﬁ%ﬁ ﬂﬂfl@\ﬁh|¥'8§sa%eﬁﬁﬁﬁ§"§r‘ée&5b§r§8 utlllsmg a compound of

the FREREIG BT AESPRORRD aRShiBle SP R Rl Sorigdapehicte. The
compefish RECRHND an Breareticdeand eangeptraieneptadhcan ba sitherysuspended or
dissdlhed i elsevehicley et i ppepdringt sutiops o¥iedesmpound can be dissolved for

inj ed?iBﬁré%Cﬁl%r' éigrlllls%e'ﬁbgér'et ul fn% dé‘%ﬁltééﬂ; Lhe &rrﬁﬁﬁé[ﬁé‘tanef sealing.
bRl o5 Sl RIS 8L Sl AR A Lo gons

are dissqivasnid tog vetielei Nweenthiaoee tiet $akilitxathe WQmWQSItIQﬂ eak be frozen after
filling into the vial and the water removed under vacuum. Parenteral suspensions are

prepared in substantially the same manner, except that 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 suspension in a
sterile vehicle. Advantageously, a surfactant or wetting agent is included in the
composition to facilitate uniform distribution of the compound.
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conmpound and a pharmaceutically acceptable carrier. A

phar maceuti cal conposition of the invention, which nmay
PW(beOOp/awm ed by adm xture, suitably at anbi entPCT/EP2009/055700

tenperature and at nospheric pressure, is usually

adapted for oral, parenteral or rectal adm nistration

and, as such, may be in the formof tablets, capsules,
Compogitions spifalllefpretrnsdeinsm @dmpustepdios inciidarinteents| gele age patches.

reconstitutabl e powders, injectable or infusible

Thescgh%éuﬂ{iﬁ c%H?a‘ﬂ?ﬂéhfd‘?%% W@Bg%ve‘i {] feré?p?'rr%% 10 to 60% by
weighLf e aciie ealpial Rpergind ondre TR QECHInBAeRy THE doge of the

compeird eReslan o matmﬁdt ofdlye efmeraemtlooed‘dmtdeamwlll vary in the usual way
with @& kBiiiRhSss SUBE d%%rd%!r@dhé‘gve@g]ﬁ%f the $uflet&®! 8nd other similar factors.

Homfe@%) Sg ta' atllgmd%asﬂﬁ%b 2 ﬁ'dgéeesgﬁggbg a({]%dﬁfogrgg,r @B e SL{|tany 5to

00 Mg, ﬁ‘66§u9ﬁeP'I“t QWWﬂb?\ég'ﬁﬁ‘FSt‘ﬁﬁQmﬁ% éhLﬁnl o s ap?@cf‘?rt%amp'e two
or th@sad dhy.qRuict tirrepamay estesd faya tenban of iveeksoommardths.f or
exanpl e, aqueous or oily suspension, solutions,
Ex ergrnl{ln ions, syrups or elixirs, or may be in the form of
roduct.for reconstitution with water or other
The Jollowing nteraediates wd Bramplse illusiietg the grereraioap{re@mrsygds of the
inventign. cont ai n conventi onal additives such as suspendi ng
agents enulsifying agents, non-aqueous vehicles

d bl t , o
in tfq DisGapiEY Al Fiinaroc ol BT, 'Suebia e & desgption is
typiqslly evevisied| Thisli pipweedmesly for lpgsistanes to theskiied ehnanigt. Rhe starting

mat@iat payedt éddss&ilybave esmoepEledfrointRe barkRMéfeoed @. a
pharnaceutically acceptable salt thereof and a sterile

Th di th hi
The JA A9 uT o IBBR0 G B et AL Sdued EonfBtrapt of e
sterefogaisr @b2rppsitiorhas shawnchaow) of the %tsmomrgteg@iltm 2desition h'éS been
assigstpauing basis db2DdHs'BloROES Yf MR, 2Dl HoNCESY NMR @r1D 'H,"H-

NOEkifiblehbe RIMFPSIREBsddpl/\chperimane, a sul table vial or
anpoul e and seal | NGe. dvant ageousl ycr,adj uvants such as

a local anaest het? priesegvatives d buffering
agents are dissol ed §n Tfiejvehi cl o enhance t he
stability, the conpositi ,after filling

into the vial and the red%v o under vacuum

Par ent eral suspensi ons ‘a repared in substantially
the sane manner, except t t he conpound i s suspended
in the vehicle instead of elng di ssol ved, and
sterilisation cannot be actonplished by flltratlon

The conpound can be sterilised by exposure to ethyl ene

ConfPbLAGs D&l Rt SUSREREDATarhE PRO 6.02 chemical naming software (Advanced
Chemistry Development Inc., Toronto, Ontario, M5H2L3, Canada).

The yields were calculated assuming that products were 100% pure if not stated otherwise.

Proton Magnetic Resonance (NMR) spectra were recorded either on Varian instruments at
300, 400, 500 or 600 MHz, or on a Bruker instrument at 300 MHz and 400 MHz. Chemical
shifts are reported in ppm (d) using the residual solvent line as internal standard. Splitting
patterns are designed as s, singlet; d, doublet; t, triplet; q, 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 are
reported.
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sterile vehicle. Advantageously, a surfactant or

wetting agent is included in the conposition to
Pwo awolisg3at e uni form distribution of the PCT/EP2009/055700

conmpound. Conposi tions suitable for transdernmal

adm ni stration include ointnents, gels and patches.

The conposition may contain fromO0.1%to 99% by

wei ght, preferably from10 to 60% by wei ght, of the
HPL&CriaWgeSRidedated by HPPEMWRRAIPYIT & emifpivBRMdormed on a Agilent 1100
seri diﬂk%rﬁéﬁt%}n%”% nt 36’%31%&23!‘10%)!&6 d fééﬁ‘?' 2.Lb5r.%ﬁ],'3”w’h Rrticle size)

reatment or “the af grenent’i neqp Eg\g ers w _v_gr 1n,
(Mol g3 and RigCicit FOLAAMSIEF OHLeEAGIO Tiva (SHetilErS.0.05% TFA)
in 8trie. Gelugtnt T af4Q Ae alvfreteer 1 mbhihint ¥ rdetdatiph avavélaogtbrs220 nm].
The I0QHEY 61 this dSetRodfR id Indibiateden s HHLED lirethe RinkIyEe 818sra &BYzd¥8n of the

describd tc§m§89nd£9 nore suitably 5 to 100 ng, "and such
unlij oSeS nay be adm nistered nore than once a day,

for exanple two or three a day. Such therapy may
TotabXdre narrérd r(TEC )nanth &ADo U Vineekmatographitt ivacesByogethenmithalS and UV

spe(ﬂ]ée ab i Rlth e eBrd Q&e?ea ﬁi&f@irﬁﬂf@'ae@qLU/Mgtfédltﬁt ™ system
the pr.ep i of . conpounds_ 0 e_i ntign. 1n ™
cqup BIFP 2884 1 Rl P aT S Boa e, WA 'ﬁa%%%saé?’ mass
spegliomaterRReratngan aeytive stnegativeselesimsary ignisationiraede [LEAYS - ES (+
or -)i sngtysasipdedmner eding AoAcqsy"SURDCBRHC Beolskinl (5ed 2.1 mm, 1.7 um
parti%%\?gk%)te-MnoBh?gpglta?é:gAngwénrl?E Qfgd).él'g, gﬁﬁozﬂ% P:Legﬂ%gsw &r |0/06% HCO,H.
Graigiict VMR Are BLF 50 B8 Mibb%efat & QA7 (H T Bot 51 Pfanin 99% B
lasting fas @-FEGmingtiF dt4%ominod %o tth st ne d demine ColmmsT 5ok 1G- dow rate =
1.0 @&/nsihoVasDehge) ED{+)t G0-$06D &ac RS ¢4): HI0-300eardy. QO deiedion range:
210588 ﬁﬁiﬂﬁ%%%%@ﬁ Bl (pandRd B rkoaed Bl TRER: Moo, analyti
charagigneRica O HiectassiRgd (RIRAYN&FDY Name PRO 6. 02 cheni cal

nam ng software (Advanced Chem stry Devel opnment Inc.,

Diredionisfoéion Kasarspactrdbiids 3, weranagidjed Dhe ayirgfilelt WS 1100 Mass

t {micag, b qducts . 0% Rur G 100,
SpofRufiltpf oA AE80) Rl £ 9 %é‘?ﬁﬁ‘??ﬂées%r?aﬁﬁéﬁgii@”ge- 100-
100Q gap: nfusien sovelio et +ePt1r(ng AP RS0y rent ks Mass range:
1003000 ag@O|nfiEdh solved@Ovaiktzt 0d)5%0 NHA4OBF ukEBCN {50l ftbatusage of this

metRADIdIZ isa iR Myz MEh e tral ariditict shabaterigfiont 6d the) described
comggﬁ'ﬂ Z) usi ng the residual solvent |ine as internal

rd. Splitting patterns are designed as s,
singlet; d, doublet; t , triplet; g, quartet; m
U”'ﬁ?ﬁloﬂl%‘f"'é? stated, fheditieremtial SRVRIREAPHBE DS &) das  (@ep dqut on a
TA @Q1008rgysteat atraesqaangieryd 101 Gmel Miriude, AEH1Q. a $dmepie size ©f bbtueen 1
and @h8g.confornmer was detected the chem cal shifts for the
nost abundant one are
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 or over pre-packed RediSep silica cartridges.

SPE-SCX cartridges are ion exchange solid phase extraction columns supplied by Varian.

The eluent used with SPE-SCX cartridges is methanol followed by 2N ammonia solution in
methanol.
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15

reported. HPLC anal yses indi cated by HPLC (wal k-up): rt
= x mn, were perfornmed on a Agilent 1100 series
Pwo peoonsssent usi ng a Luna 3u C18(2) 100A col umpP(B@P2009/055700
2.0 mf”m 3 mmparticle size) [Mbile phase and
G adient: 100% (water + 0.05% TFA) to 95%
(acetonitrile + 0.05% TFA) in 8 mn. Colum T = 40 0OC
In amupwber gf preparations piificativn wes eetfporediasied eithgriBietage manual flash
chroffBtogrdptey (Hage ) &r dutbraaticetidrdohregiatdgaphydbs Bred (Bivtage) system

usin" HBB% ei iltcgec ts' %)rCQ?tE)ﬁﬂi@rljla(sﬂt icﬂl% f rQ;?nrY OB Igompanion
i sl S *red M e

spectra associated with the peaks were acquired on a

SPEWILGH Ve ACA isti¥ E6d b eRirg8lidoh RBREhNSI SUP PRI \PiMan.

detector and coupled to a Waters M cromass ZQ(tm nmass

éfe(:t ronet er operati ng in positive or negative , ,
The '@th}O(‘ﬁ‘éjﬁf Q!&frqqtiﬁ'i‘ SARPBhandeis FE@NI@B p-e"fE@‘?dko'bla let)l\_lalytlcal X'Pert
Pro powdigrsiiffraptemetar niaddel STVMB0406 equaltryftbey DYRBT Biiklg @h8< Celerator
dete@@r.um_i‘e (Quiitidn JeoFTHﬂior;s{) WefaN Raktibe! €u K& CJeneMrbl l(géhsion: 40 kV,
sondi5 Syt SR SrCoB DD e Bt B, o e
0.0167 g’ helq per7 gtarp,time: Sh/peerpnfisodsanmple Retpvep: f by reyobgion time,
incidenh peam=odticd Snickel Bk, B).08 tragiat i sokerlsis,hdmm Bedramask, ;automatic
dive%%n@&sliél Q¥ FQiBadfatdd Je % NomMRS HebANRGfe BRrdctdd beam optics:

- 1000 amu. ES (:-):. 1Q0; 800 . e tipnr e
autcBio 398 Sater Al (ehiLEn Rl EnaBit du gy Rt AR S, The
sample wagmreserted ysieg agarofackoreHad aleteri zati on of the

descri bed conpounds. Direct infusion Mass spectra (M)

; ' I 1100 Mass Spectroneter,
The‘é@'@?’é@ﬁﬁ%@%&%’% %@Q{g%ﬁfﬁ%ﬁ@) i oni zati on node [ES
(+): Mass range: 100- 1000 anu. Infusion solvent:
wahe®PTH 0. 1% HSDeet () tdieoNneibasgsulfeiste - ) ©  Mass range:
108H3GBE anu. IBYrated DatrahQbroRMEn covplek + 0. 05% NHACH /

Na 20/ 80AL (the, U : (S met hodol ogy is
ﬁ%@éﬁ@ﬁ@% " %Teﬂt’ﬁ@t?ﬁ%@%ﬁéﬂ;?l c characterization of
t NeDiescri bed OHYBOHEY) . Unl ess ot herwi se stated, the
di PEsrenti al sdiachongetwneri netry (DSC) was carri ed
oupipen a TA QL@%iQosrypyigmmat a scan rate of 10 OC per
mBHHE%{ usi ng Ebi%@% et?\gléﬁinoef. between 1 and 2 ny. For

n crowa

reactions involVi vave irradiation, a Personal
cheMfstry EnrydImetytermamide was used.

DMSO Dimethyl sulfoxide

EtOAc Ethyl acetate

HCI Hydrochloric acid

MeOH Methanol

Na,SO, Sodium sulfate

NaHCO; Sodium bicarbonate

THF Tetrahydrofuran

TFA Trifluoroacetic acid

TEA Triethylamine

CcD Circular dicroism

HPLC High Performance Liquid Chromatography
UPLC Ultra Performance Liquid Chromatography
DAD Diode Array Detector

TBME Tertbutylmethylether

h hour
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Fl ash silica gel chromatography was carried out on
silica gel 230-400 nmesh (supplied by Merck AG
Pw®asowasssds , Ger many) or over Varian Mega Be- Si PCT/EP2009/055700
pre- packed cartridges or over pre-packed Biotage
silica cartridges or over pre-packed Redi Sep silica
cartridges. SPE-SCX cartridges are ion exchange solid
phae extracti omnglel uims supplied by Varian. The
el tient used W trBorbEmSéedtue@r tri dges i s net hano
foll owed by 2N ammoni a solution in nethanol.In a
nunber of preparations purification was perforned
usi ng ei ther Biotage manual flash chromat ography
Inte(rpédigter) or automatic flash chromat ography on SPX

meth{ (Q5R22J(151-Ainedy Rt ) Ry Riarlien bl dnieid )-8 Pehbyrides, Oor

automatic fTash chromatography on Conpani on Conbi Fl ash

(1'SCO using Redi Sep S bi\cﬁlcart ri dges. SPE-Si

cartridges are silica solPd phasagextraction col ums

supplied by Varian. The X powder diffraction

(XRPD) anal ysis and was perffornmed on a PANal yti cal

X Pert Pro powder di f fik& ter, nodel PWB040/ 60,

serial nunmber DY1379 usingy X Cel erator detector.

The acquisition conditions ere: radiation: Cu Ka,
To ayhidica b (2P ehanipar-4-pentyngic 3t Baghem AGr rent : 45 mA,
10 Gt 88 tmraolylie:me&héh@ Thed anl) ehidnyngli@ide4B00m2 Téet aymdl) eyas added
cropRieke oy OB e RBERPADATE B SBE ovenion( L EE D8 Sotvent and the
excash 0t aGonicRlonfEiners shEPaly P hs TEuaq S SspBSE fhlyt-dioxane
(150pmaiatta®Rs satuselmatd0cmyi wesadion eof dactanhydride (2.17 ml, 95 mmol) in
dioxaeé (i ral ecslaeidgd drapiwise0any the beaotok miikt@retivad staxaddefdr Beaots at r.t.
PR ORI S ey o e v
drieqrif{az Q?r)pl' e s ﬁ%%%‘ﬁ?@ &ffoyg e 2 {68 4S8 mmol, 100 %
yieldy|agt @ colitess alill TWNMR (48] BHZi SDE1Y) Réprabb bSwi (at. i1bhis4.52 (m, 1H),
3.79Uuse8H), AFBT[m, IH)vE05 (($,)1H)r it Bz yoraMmeUPacerUb6BMAEM/Zz 228 [M+H"].

| «ane Tetrahydrof uran conpl ex Boc- Anhydri de
and %‘Z@{I\gﬁ%%ﬂ?gﬁﬂdl car bonate CDCl 3 Chl grofo

d DCM
Chirgj; 218V Rf egBPpa qgnp@iew:d&ﬂugm Qgir@péL&J-H (25 x 0.46¢cm), 5p;
mobibk ipbage: aplydxenbiZHaapare! A1 Deivh i loforata iriOdd/min; DAD 215 nm, CD
225nm] Rt 5.5 min, 100 % e.e.

Intermediate 2

methyl (2S)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-
methylpropanoyl}(methyl)amino]-4-(4-fluoro-2-methylphenyl)-2-pyridinyl]-2-({[(1.1-
dimethylethyl)oxylcarbonyl}amino)-4-pentynoate

o
H,C- OJL,, CF,
OYN (@)
MO0 N o CF
cHo e CH, CH, *

3

A solution of 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-
pyridinyl]-N,2-dimethylpropanamide (W0O2005/002577 intermediate 4D , 1 g, 1.877 mmol),
methyl (2S)-2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)-4-pentynoate (Intermediate 1,
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DVSO Di net hyl sul foxi de Et OAc Et hyl acetate HC

Hydrochl oric acid MeOH Met hanol Na2SO4 Sodi um sul fate
wORE@EB3BHdi um bi car bonat e THF Tet r ahydr of ur anPdFBP2009/055700

Trifluoroacetic acid TEA Triethylam ne CD Circul ar

di croi sm HPLC Hi gh Performance Liquid Chromatography

UPLC U tra Performance Liquid Chromatography DAD Di ode
1.278ra: @63Demebt Be(PRBMVECTE €0-06610y 0-AB4 yheh. lvepprer(Ihipdidei (4.018 g, 0.094
mmd), ﬁﬂ;ﬁfﬁénﬁ/lphosmﬂ}ma(ﬂm@r@ﬂw énrhdl} B e thyRienel (el Ydiikopropylamine

(8 nﬁ)z\%s {]yé éa{t FI]O °C unldgrarrnlcrow e |rrad|a ion fore:%r(])t@lrr]m(s) The_lsolvents were
e"a%%?ﬁ 'é ¢ %ﬁTPWH' ‘?}\jﬁ?%ﬁ OMRIIPR @a@rﬁ%‘?@%&ysmm) on

silica_gengsw@& miwm 4DhMrasdheynlohexa@@do mglomexaoevythybmmte de3 as eluent
to affctd the titlefcohdpdtiiB (750G, ROGE ehrklsl 0P\ 98 yieRlh a%@vrﬁt’édsdl@QJPLC Rt
102rrﬁﬂcﬁ1'z?fbéf%l-ﬁre was stirred overnight at r.t. The

ol Ve € excess of thionyl chloride mere
evaporated and the residue was dissolved in
IntedmédidteoXane (150 ml )/ NaHCO 3 sat. sol. (100 m); a

metR@l Ution of boc-anhydride (QQ 5 5 Alidrdniethyl)phenyl]-2-

metﬁ¥ %XFoaéé seétmg i .‘ S n|¥|ﬂ[h,4-
_ﬂDﬁEQ_EﬂELﬂﬂﬁéhiﬂbﬂhléEhyI acet at e (3x200n1) t he
conbi ned organic |ayers were dried (Na2SO4) , filtered
and evaporated tygc-affo the title cmrqpound (20 g, 88
mol , 100 %yvyiel d) " . 1H NVR (400
MHz, CDCI 3) d(ppm:©5.35 Un 1H) (m 1H), 3.79
(s, 3H), 2.75 (m 2H), “& (s, 9H)
UPLC. Rt 0.65 min, mzH

To a solution of methyl (2S)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-
methylpropanoyl}(methyl)amino]-4-(4-fluoro-2-methylphenyl)-2-pyridinyl]-2-({[(1,1-
dimethylethyl)oxy]carbonyl}amino)-4-pentynoate (Intermediate 2, 750 mg, 1.036 mmol) in
dry Dichloromethane (10 ml) trifluoroacetic acid (3 ml, 1.036 mmol) was added and the
reaction mixture was stirred for 1h at r.t.. The solvent and the excess of trifluoroacetic acid
were removed under vacuum and the residue was purified by SPE-SCX cartridge (10g).
The obtained light yellow solid was dissolved in acetonitrile (10 ml) and AgOTf (26.6 mg,
0.104 mmol) was added and the reaction mixture was stirred overnight at r.t. The solvent
was evaporated and the residue was dissolved in ethyl acetate and filtered. The organic
layer was collected and evaporated to afford the title compound (645 mg, 1.034 mmol, 100
% yield) as a pale yellow solid. UPLC: Rt 0.95min, m/z 624 [M+H]".

Intermediates 4 and 5

methyl (5S5)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-
methylpropanoyl}(methyl)amino]-4-(4-fluoro-2-methylphenyl)-2-pyridinyl]-L-prolinate
(4) and methyl (5R)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-

methylpropanoyl}(methyl)amino]-4-(4-fluoro-2-methylphenyl)-2-pyridinyl]-L-prolinate
(5).

-39 -



10

15

20

25

and 128 [MBOC+tH +] . Chiral analysis, chromatographic

conditions: [Colum Chiralcel QJ-H (25 x 0.46¢cn), 5m
W(Drmhsssphase n- hexane/ 2- propanol 85/ 15 % v/ vPCHEPR2409/055700

rate 1.0m /mn; DAD 215 nm CD 225nn] Rt 5.5 min, 100

%e.e. Internediate 2 nethyl

(2S)-5-r5-K2-r3, 5- bls(tr|fluoromethyl) henvn- 2-

sﬁe‘f’jl;yl prippanoy! Mret hvifani noi A HiGir o et hyI phenvD$Fs

i dmse-Nadr diy di eyl et hyl ) TN
oxylcar bo pent vhoate A sol ut i

CH3

i nt er medi at™®

(29) -2- ({[ (¢

© (1 fermoae 1 °Xy®°ef” Pe S -5—?92 é&%&ﬁ@%@hv%mnv” 2
meﬂworewcyl}(r@etbﬁmnﬁﬂ@r% f&&sfgramtslylpwwaé& Pty B-3eft-dihydro-2H-
pyrr@leZ9ehriporylate (Ihrarrpladaa’gel pheEpimignd.026. addl)gn neth@®! fhdiml) at 0 °C

sodilif ﬂdi'él'?fdhbfé gl 2.078 )n'{rﬁlblb wap ‘ég@élﬂrﬁ;ﬁgﬁ A€ ré&tiBh mivaR was stirred

for LS Syl Sam%rﬂP%ra\%é? syl fis GREe LA URheE" sepsolution
(1m||blﬂnﬁfth@<§0b’§?n‘f Was (evaporaiest J@ﬁdﬁﬁ?u% miast dilyteds yidh aviyiero@0 ml) and
extradtéd @ih @elyl Hedtatg ( xcﬁﬂmlmhéaﬂr%ramhyeywbgldemmamn filtered and
evaéﬂf&tb@rﬁ?&am%/ nmi% VAReh@irRd b fIQ§1 @Méﬁ%ﬁo E% ggé Rstem) on

sﬂwwq‘el[lés rgqggﬁzawj @p fyégh%aﬁm‘[ﬂ?}/} aﬁa et I aceta?e 100%

as elugnkr medi ate 3 et hyl
Two(;ﬁ&uc&-w&ené(ﬂatéa 5-bi s(trifluoronethyl)phenvn-2-

(1st TRy JY)PT Y V' (] 2' L3 s (?nﬂ'TB dndtRRRenyi)-2-
met nirg% ﬁﬂm(—gﬁy 4\@:@&1% ?lﬁ%o ZQisgtH-/IB eny 2 pyarldlny p ome?e (160
mg, 02Bp- Brrjok -4 Y3yisldpas (@t whifd saidomeNMR j50Aeviik] DISO-ds) 5 (ppm):
8.30ME! i BrosRa Py ?(765(bmél )zarm)l 189 (41T A a-H)-7160 el §hen) 7.06

yh) ri | l- ¢ i
(br. §Y W ?ytﬁqlp m)&)}]caré %Qﬁm ) 3:84 (5.3 H) 229 (br. 5., 3 H) 2.18

2 24((htleh hadaiie I 100 AglD 360 MdHe0 1 ROGRG: 1 H) 174 (or. 5. 1
1.500c 3L, 6Y BjreBhdbe s, BH)nthe relativé sterembermlsttrya\tascdqammm by ROESY

(dupélap&ﬁréﬁﬂéh) HMStoarderll @npl A !a;erﬁaﬂts OB -m L8 HURS H 3, -4, -4").
stirre SO vgnt and

The iy pding: Padtin iy e FaRuaR SEIC RN I RAER 18 e ygpose o
corrlatiorniéh e data @y- W@PB@@W&KQFPM@@@&@@{} 626G f+H]".

obtai ned light yellow solid was dissolved in

acetonitrile (10 rr1) and AgOTf (26 ﬁ:arrg

=

(2nd eluted) (Intermediate 5): methyl (5R)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-
methylpropanoyl}(methyl)amino]-4-(4-fluoro-2-methylphenyl)-2-pyridinyl]-L-prolinate (220
mg, 0.352 mmol, 34.3 % yield) as a white solid. "H NMR (500 MHz, DMSO-dg) (ppm): 8.30
(s, TH)8.03 (s, 1H)7.76 (br.s., 2 H) 7.57 (br.s., 1H) 7.19 (d, 1 H) 7.11 (s, 1 H) 7.09 (br.
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0.104 mmol) was added and the reaction m xture was
stirred overnight at r.t. The sol vent was evapor at ed
Pwanwotsss93 esi due was di ssol ved in et hyl acet at BCHEP2009/055700
filtered. The organic |ayer was collected and
evaporated to afford the title conmpound (645 ny, 1.034
mol, 100 %yield) as a pale yellow solid. UPLC. Rt
s., 10105686 n .36 (M, 624) $.88-HBO2 (Mtlel @80 43.6sHN2.2Adbrs spdtihy2.15 - 2.23
(m, dm)zcﬁeréﬂmnfa 19y D08 (brf &, 3Uay DBRIBYE), mheﬁve62-1 75 (m, 1 H) 1.51

(br. @E@ h DI QPAROY WE WKE)rQFéh\%’E g z&cﬂe%s fd&%FrﬂME@'B‘?/”ROESY

Lin
(d'p‘{eror@Pﬁv‘@”r 2 it e ¢ iHE r@?’hﬂr) hHrAte. 5. H-8, -3.4). The
atonmratimpemrogavayinNhe fdllpiviranstrusiure i wcmblenbfcm-tlzé; retphye phegrrelation

wﬁthe) Nmeﬂa ShRVOPLEPROD. 7 O ithgbfdad JsIﬁ]ag SR a5t6l (9P HYT.
hyl

(28) 5-[5-[{2-£3,5- kyr‘s trifl uororret“‘ﬁzf 45pheny|] 2-

nmet hyl propanoyl}(/jre\h )am no] 4 (4 | uor o- 2- met hyl phe
nyl)-2-pyridinyl -3, 4-di "Ry aYo- 2?—|py|1r ol |le- 2-carboxyl ate
(I nternedi ate 3, 640 ny, 1\14029/?&'[943)%21/11\3%; hanol (10
m) at 0 OC sodi um borghydridg (49,8 ng,|*i. 078 mol)
was added and the reacthon i Xture was stirred for 2
hours at the sane ten‘per&u“e The reaction was
guenched w th NaHCC>3 5%§|’0I ution (1m) and the

sol vent was evaporated. Thg residue was diluted with
water (20 m) and extracted with ethyl acetate (3 x
50m ). The organic layer was dried (Na2SO4) , filtered

Intermediate®or at ed and the residue was purified by flash
1 (1gbd|mmh\ﬂgmnhy 2 IBleﬂ‘twge(Zigst)?-ﬂfi[S -[3i5-big ftrifl@branséthgl)phenyl]-2-
! i h&ivi)-Z-pyribihyRiAY!

SR nteE di at e 4): nethyl
(5S) - 5[5[{2[3% ﬁrlfluororretla*gl)phenyl]-z-

met hyl pr opanoyl } ( gt amj no] - 4- (4411 uor o- 2- met hyl phe

nyl ) - 2- pyri di nyl ] -d- pNol tfiake (QL60 0. 256 mmol

24.92 %yield) as ap |t z % CqESOOI\/I—Iz Dl\/ISOd
0

S)H;j gpgg’)(s8 3 H&%&%@ ch H7.75 (br. s.,

||*—|)C'7‘10(b|r s., 1H
7.06 (br. s., 4. 37 - 46(m 1 H 3.91 - 3.99
(m 1H)364(s 3H)22(br s., 3 H 2.18 - 2.24
(m1H)208-213(m1H)210(br s., 3 H 1.80
To - B 91 qoigtion H) ofl. 74methyl  s. (BRY-SHP-[{B-[BB-Kis(triflusromedhyHphenyl]-2-

met%l&@pérﬁfyl}(nﬁ’ethyl n«H%@%} -4- Qs opd- QImétﬁylﬁﬁ&fyg@Cﬁﬁm LY préfsate
(Inte,f%& 5{_51'_% %{ﬂ%ﬁpﬂf@\"%@hﬁ) \Qéé g@g_qgﬂ? &ngfglidlcarbonate
(0.2¢9 snl 0.862 mmplb and the reaction mixture was stirred for 1h at r.t. The solvent was
evaporated and the residue was purified by flash chromatography on silica gel (Biotage
system; eluent: from 1:0 to 1:1 Cyclohexane/Ethyl acetate; 25M cartridge) affording the title
compound (525 mg, 0.723 mmol, 92 % yield) as a white solid. 1H NMR (400 MHz, DMSO-
ds) d ppm 8.19-8.45(m, 1 H) 7.94 -8.11 (m, 1 H) 7.54 - 7.93 (m, 3 H) 6.84 - 7.30 (m, 3 H)
4.73-5.08(m,1H)4.23-4.46 (m, 1 H) 3.47-3.75 (m, 3 H) 0.69 - 3.40 (m, 25 H). UPLC:
Rt 1.03 min, m/z 726 [M+H]".

Intermediates 7 and 8

1-(1.1-dimethylethyl) 2-methyl (2R.5R)-5-[5-[{2-[3.5-bis(trifluoromethyl)phenyl]-2-
methylpropanoyl}(methyl)amino]-4-(4-fluoro-2-methylphenyl)-2-pyridinyl]-2-methyl-
1,2-pyrrolidinedicarboxylate (7) and 1-(1,1-dimethylethyl) 2-methyl (2S.5R)-5-[5-[{2-
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The at om nunbering shown in the follow ng structure is

i ncluded for the purpose of correlation with the NWR
Pwalata1ss3hy. UPLC: Rt 0.81 nin (broad signal), PECREB@B055700

[MtH +. (2nd eluted) (Intermediate 5): nethyl

(5R)-5-[5-[{2-[3,5-bis(trifluoronethyl)phenyl]-2-

met hyl propanoyl }(met hyI )am nojl -4-(4-fl uoro 2- net hyl phe

54 ) ) ipropanoyil(methyl) apsinohfri4-fluoro-2-

metBﬂgBeﬁfgly_-zgivdwuraﬁ] anwhhvla zwrﬂludedMém&ew
DMSO-d 6) d(ppm: 8.30 (s, 1 H 8.03 (s, 1 H 7.76

br. s., 2 H 7.57 (br. s., 1 H).7.19 1H)711
"ColE A 7. 09 (br s.,Ch, H) 4.2520-0 ﬁs@n 1 H) Fa

L. c:H CI-B H) t he relaltlslcv
‘ by ROESY (di pol ar correfati
H5; H5 T 13, H2, H3, -4, -4 ; H2
H3, -3",4)f The atomnurrberlng shovvnlntthoIIovmng
structure.is included for theﬁ&glr pose of correl ation

To i oh t RIUKIR da ol y.-ImEEYRBH) at cogetny  (2SBRIDI5-H2-(3.5-
bis(tifldtorbettybpitemyl]-2trhgthylp@pmaoinethyl)amino]-4-(4-fluoro-2-methylphenyl)-
2-pytidiar Ij"lfl |2)py5rdh§mécﬂ|8arngy'iat§|(ﬁ1@érﬁ1‘eﬁ|att96OB@T My, brhsYikot)dn dry THF
5 nﬁrexgvg'% Qée%P%P% WM?‘MM% m%t &gsn%lga‘r‘r%é) sﬁlu[(&{ Eﬁerkﬁ’rf“EdM% ml,
0.49 dT"[‘J‘PD@W dhe ﬁ%qqtf n mlxture was stlrred for 10 mins at r.t.. lodomethane (0.103
ml, ( BR)m&of) Swds{ ﬁdc[eBi dndithey teaicfioru orixiuret Wwyd sivinehydr] 3@ mins at r.t. The
reaciiBh b\bég HU@@&%@W ?h(ﬁrﬁmbf(wral AR RY With (hrtdd (l19rn‘il) AndTBktRtRNGith ethyl
acoier b S B Rl R sl PR ol sy, Moo ang
evapfiraig tﬁﬁ‘ﬁatf‘é r@gdg@@/aﬁn pun@ecg@y flagb| ohremriogiaehy @actiiicargel (Biotage
systemxlueret: Wam 63:5 ta €d Gyatohtkaray/Ethyltacettiteg 25M ceetitigeips
Twoec\éﬁ{b%ﬁcﬁse\ﬁer%rlgolétt%& residue was purified by flash

(1 SR 0% 3P i s R, PR M5B e
2-methylprapdgey)}(mpthghamingl-HiefluerotZemehivipb amd)-2-bedimyl-2-gneftps 1,2-
pyrréiiiHedicarboXylgicel ermediate Whi 31e 0101042 hholNVR. (449‘9 yMrd@ as a white

solid- ﬁ (462 %QL%R%EO&W Rk p '?9297 §ﬂ§; £ 785 (m, 1
2.73Hm, 0286I9) M3 m@E (49 [W]H)andLIF&ZCLMNa]ﬂ @firalnanalym zchr@®atographic
condit\rid] fCollifh eTHiRMbaat A3-H (280 0861cm); InéhilBBihaxé eh-R¥kane/2-Propanol

85/1 Z/"%é/hglog/ rPle 1.0 g1iminDAD 210.340 nm; €D 230 LRM 21 min, 94.6% e.e.
(2" Rais1 bt bR MR gy eYGS. t‘zﬁ)(@rwru{%d% Uirorgmhdphenyil
2-mgthylp@ppyoeylidnathypar@inok4-dFluoro-2-methylphenyl)-2-pyridinyl]-2-methyl-1,2-
pyrrolidinedicarboxylate (Intermediate 8, 200 mg, 0.27 mmol, 65.4 % yield) as a white solid.
1H NMR (400 MHz, CHLOROFORM-d) 8 ppm 8.24 - 8.46 (m, 1 H) 7.59 - 7.98 (m, 4 H)
6.77 - 7.36 (m, 3 H) 5.00 - 5.27 (m, 1 H) 3.47 - 3.75 (m, 3 H) 0.83-2.73 (m, 28 H). MS: m/z
740 [M+H]" and 762 [M+Na]".

Intermediate 9

methyl (5R)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-
methylpropanoyl}{methyl)amino]-4-(4-fluoro-2-methylphenyl)-2-pyridinyl]-2-methyl-D-
prolinate
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1, 2-pyrrolidinedi carboxylate (7) and
1- (1, 1-dinethyl ethyl) 2-nethyl
W(Q 289588395- r 5- K2-r 3. 5-bi s(tri fl uor omet hyl ) phenRCF/EP1089/655700
yl propanoyl ) (et hyl ) am nol- 4- (4-fl uor o- 2-
met hyl phenyl ) - 2-pyridinyl|-2-methyl -1, 2-pyrrolidinedic

arboxylate (8) To ol uti on of 1(1 1d|msthylethyl)
2-methyl (25, 5!1)019}_%(% [3,5-
phe

bi s(trifluoronethyl meg hyl panoyl } (et hyl)
am no] - 4- (4-fluoro-2-neth ridinyl]-1

i ate 6, 300 ny,
déd, at -78C, 1M

0.413 mmol) in dry THFHGC
Li t hi um bi s(trinmethylsilyl i de solution in THF
(0.496 m, 0.496 mmol) and e reaction m xture was
stirred for 10 mns at r.t.Fl odonethane (0.103 n,

To 1 ?5 Pt)o was pddefl andih&ify Etﬁ?l?t' g?lrﬁéltﬁgﬁ ur € oResR ) 515-{23.5-
bis(GfydrOBp i Eheny ?rwethémoa@w@m{ewyﬁm@P?‘&-i)@'ﬁvﬁr%wa Ayipheny)-
2- pyésimvlaxatr@%thw&%pmﬂwned@étb@makes(l&termedwtse 7,13 Mmgo Afi4dedmol) in
dry Dichronsetharye (Smiyerss akideddTKRANEREOM) 7.79fmmbkemead tiean ebaction mixture
was%‘ﬁﬁg(?rfac?gzer%éﬁﬁgt rtﬁerrfeesl%cl:\gﬁ%?al‘f@%e%ééé &dr I?lfwfa"@éféporated and the
s, iBscaidt B, %ﬁg cFudie B S 3. B SBihagsd 5 mo. 0039
mmel 9§ % iy i JifRlls: e @8 mybMst: @iz 640 INtHE} ut ed)
1-(1 ,1- d| msthyl et hyl) 2-nmethyl
|nte£rg‘3j|§®1(ﬁ [5-[{2-[3,5-bis(trifluoronmethyl)phenyl]-

ety p p_a_ol} (et l ) 3 ;5 % [%AS b|erlFIuoromnEtF1v|¥pl?envI]-2-

metQyl
met tpethyl aming 4 ethyl
prolihdid? mmol , 10. 14 %y| el d) as a white solid. 1H NWVR
(400 Mz, CHL(]ﬁ(a: ppm 8. 29-c&46(m 1 H)
7.74 - 7.85 (m° 1%% g .
(m4H)510-536(M B
0.75 - 2.73 (m 28 H. M
[ M+Na] + Chiral anal ysmsc c
[ Col um Chiral pak AD-H (°2
n- hexane/ 2- Propanol 85/ 15 %
DAD 210-340 nm CD 230 nnj 4. 21 m'n 94. 6% e. e.
(2nd eluted) 1-(1 ,1-dineth met yl
To (28, 5RpOIBUGNS._ [ {0- | 3?'51sﬂ)1d§'("?t¥Y|P‘IhM r on%'mﬁﬂl‘»' phel@yphgR)-5-[5-[{2-[3,5-
bis(t2fluaedingihph) ceanp2thé thebropbhayti(meihyBartidoi-4-(bfloerd-2mbthylppenyl)-
2-pyRGiYil-b- n?etﬁ%gl: ﬂg%%l%(j @B Iat%r Ir?termedelate 8,.50 mg, 0.068 mmoI) in
oy Bt ARSLERIPRY LIS FERUE )38 Sfon 280 g o
was creRiF Gy abir-bghesolvgnt argl the exagss1ofH)FAywee evapoged and the
residu® wés Igurified’ By -SPTE 86 X( tartridgél)affordifly theb il cOmipodndj42 mg, 0.066
o ) 7 2
mm@ 87 Yo yﬁlg) a§ Wﬁté’%%@ Eﬁ-ﬁthL'C zhtn?o’éé r%elal @ISH)m/ZI\éiO [WM—H and 662

[M+Na ]

ror:ga't Qgpcﬂphl c ‘condi ti ons:
0. 46 cn); nobile phase:
¢v/v; Flowrate 1.0 m/mn;

Intermediate 11
methyl (2R)-2-({[(1.1-dimethylethyl)oxy]carbonyl}amino)-4-pentynoate

O
H3C\ )K(\
0] %
OYN
H,C._O

YocH,

CH,
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35

met hyl

(5/?)-5-r5-rf2-r3,5-bis(trifluoronethyl)phenvn- 2-
Pwmm&isgss&)panoyl Mret hyl ) am nol- 4- (4-fl uor o- 2- NnRCTEPLH55700

yl')-2-pyridinvn-2-net hyl -DprolinateTo a sol ution of

1-(1 ,1-dinmethylethyl) 2-nmethyl (2R 5R)-5-[5-[{2-[3, 5-

bi s(trifluoronethyl)phenyl]-2-nethyl propanoyl } (et hyl)
To asehidpn £f (AR}-Paoriee-2-peetyngic peichyd )3, 44.2 mmol) in Methanol (100 ml)
thiordA piblidd (1Bldo- rﬂl- 2e6 Myrhol L wa apydd aﬂopms@e@h ooardmesé adation mixture

was%}n%}f% ﬂgﬂ §t igep ngf\?ent%ng ?&h%%__x{’gﬁ gyc lori d_?vs}eae evaporated

Ao rs S'daLP?th"‘?] '%38 g¢ |'rbﬂ oxane (R seid Nal 3. Relufd M) a
solumn of BOCTAvehydddiey ik 7&amtl 46v menxatpinsdiofangKAD wi) was added dropwise

and EWARAERILHixANE wWoB &tifr8§ FSHIENNRS abii Thé @eixtde i exdalted with ethyl

acetSf Ré)l@g@l)afﬁ]%r %b&%lnteg WP]FQI?HC q%%p%ggéa ér%at H‘gazgg) fh ﬂtered and
4 il SomBoud e

evaq\ggatep,ﬁg agor 40amgl AP g pield) as a colourless oil.
"H NNERY 4 Mbtzr CRO1:3 5&phi)s§.85 i( [llld) ain%s (my,| ‘Dl'DhéﬁrQr(s ,23H), 2.75 (m, 2H),
2 05"@t Anh mrwesn@w)Nﬁﬁ&é%n)a@%ﬂ&%ﬁm(dbrédrﬁt%&wﬁrmt ﬂmdupﬁ}e@huralcel

1035 B, Gl Bck B iy T 10 i
1 0”64@“@4’\@?&@(‘617@@1%%5]"]&? B9 0, 180 Ry £ 6r opanoyl }(rret hyl)
am noj - 4- (4-fl uoro- 2- met hyI phenyl) -

Intern@ibteq Y1 | - 2- met hyl - pyrrol i di nedi carboxyl ate

d|meﬂhvrethvl)o'EdWca?bbNﬁlﬁmMQMtﬂwtmsS of TFA wer e

evaporated and the resi due was purified by SPE-SCX
cartridge affpedi the title conpoundcf42 ng, 0.066

mol, 97 %yiel d i teysolid. HPLE Rt 5.79 nin.
ME: niz 640 [ Mi-H) Na] & nediate 1 1

nmet hyl P

(2/?) - 2- (U 1M1C et hyl et hyl ) oxMcalhg | )dri no) - 4- pen

tvnoateTo a sol i Of of HC - &M rieHA-pent ynoi ¢ aci d
(5 g, 44.2 mol) i’n Met han 100 m) thionyl chloride
(15.00 mM, 206 mol ) was addgd dropw se, at OOC and

t he reaction m xture was stigred overnight at r.t. The

A sl ot 208 g S et iehed e Sl GEl IS B-methyiphonyi)-3-
pyridinyl-Wi2odimathypr@anpipidendV REMSE2S4Y. 18619, 1¢HOMM)); methyl (2R)-2-
({[(1ﬂoauufetrqmtmﬁ)o%%réamr}@mmtg A-3éhtyrbard ,(Irdérnedra®l 1,1 N343 g, 5.91

mm&I q?‘(gﬁgh - %)?é’éjﬂg-nﬂgo&ﬁﬂpﬁﬂl)qagd&;l% rrﬁgc '196] mmol) and
triphgaWpRashing ?%mmotf? S9N T uBEiZmbe APl (8 mi) was
heated bl B m@amlcrovvay&etr@dtworefcm&oem (TRés2s@dtion, wag ¢araecddut three
timed lvA)sarMmi@inedarh6urdd bPFehgbh® repbhted 8ROTRE réddliod mixtures were
comé‘r’ﬁeg amoévap&rg%d%oydﬁrhe@s ?ﬁ‘e ﬁnglorng(Hrolnec?ﬁd {Ngs taken-up in water (50
ml) and extracted with DCM (3 x 50 ml). The organic phases were collected, dried over
sodium sulphate and concentrated. Purification on Si (SP1, 65M column) with
Cyclohexane/EtOAc [from Cyclohexane 100 to Cyclohexane/EtOAc 70/30 in 4CV and then
Cyclohexane/EtOAc 70/30] elution afforded the title compound (2.4 g, 3.32 mmol, 56.1 %
yield) as a yellow-brown solid. UPLC: Rt 1.02 min, m/z 724 [M+H"]. Chiral analysis,
chromatographic conditions: [Column Chiralpak AD-H (25 x 0.46 cm); mobile phase: n-
hexane/Ethanol 70/30 % v/v; Flow rate 0.8ml/min; DAD 210-340 nm, CD 250] Rt 13.43
min, 99.2 % e.e.
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1H NVR (400 MHz, CDCI3) d(ppm: 5.35 (m 1H), 4.52 (m
1H), 3.79 (s, SFD 2.75 (m 2H), 2.05 (s, 1H), 1.47
I:’W(Q 2009958393 Chi ral anal ysi s, chromat ographi ¢ conpPCT/ER2089/055700
[ Col um Chiral cel QJ-H (25 x 0.46cm, 5m nobile
phase: n-hexane/ 2-propanol 85/15 %v/v; Flowrate
1.0m/mn; DAD 215 nm CD 225nnj Rt 6.9 min, 100 %
Intermediatent3r nedi ate 12 net hyl
meth@R) - 5-r5-rf 2-1 3, 5- [BRY(I-ainir d464 SH2LB)5-DiB(tEfIMBroethyl)phenyl]-2-
met AIRARG j 'Eal.afimm%:ﬁfrreéﬁ\hbuamy-é:pvaamohmen

entyn

yIethyI)oxy%FarbonyI)anino)-4-pentynoate A
sol ution of
2-[3, 5-bi s(t Fs¥ - 5Eehl or 0- 4- (4-f1
uor o- 2- net hyl phenyl N
pyridinyl]-N,Z-dine
.05 g, 1.97 mmol ), nethyl
1 dlnethylethyl)oxy]camen
(Interned|ate 11, 1.343 7,
(69 ng, 0.098 mmol ), coppe i odide (19 ngy, 0.100
nmol ) and triphenyl phoshine (52 ng, 0.198 nmol) in
triethylamne (2 nl) / diisopropylamne (8 nl) was
Trifl k64 ®ic akid DI KD wasladddd eropurRY @o hh icdéliddogbldton of @Bty (2R)-5-

[5- [{% Ii% 8- bﬁﬂﬁ@érf%}g‘tﬂ?f@pf?&:’){p '2erﬂefﬂg|:p{&ggﬁ&‘@}é%'e[ﬁ§%ﬂl ‘UEX 34 %ﬁb;%gz
ety bS- RUEFBYEZHAl na g ‘@OHEW]&?@S’”Y'}:?“&P%%%”WW%G
(Intefmnadibter ac Ridog, -3denmalg ib akrdwgdippsi Dichiatamet(&® @9 nahcind the

resuftifll AsecBsh Whixbur&CGvh€ Sstifred0 afrl rbomﬂ&ﬁn@érg@l% GoPh@s EQolatiles were
evaporatggcfrl} lalf’é éﬁori:,cg (l?%%g?é/kgerr]l l%)nlﬂ §a u:g%%ﬁﬁma a%eo%folutlon [until

PH i/l B FKeRdrRsiad: Wtk héRa eeganiplayers were collected,
dne@pcd&roémhmmebllﬁhﬁ)écﬂff@é&@nd revéﬁbfamddotdmmn the title_ compound (1.85 g,

2.97MfmbP '89%?@(&%%00358\% 39q. ?J'Publ RPo 2819k Olﬁf% dgnt-Hty. e

o 'Hpentynoate
Y° Pd(PPh 3)2C 2

compound mol, 56.1 /6y|e d) as a
yeIIovv-brovvn solid. UPLC Rt 1.02 min, mz 724 [ MirH+]
Intermedipteal4 anal ysi s, chromat ogr aphic condi ti ons: [ Col umm

metBili r al pak AD-H (25 x 0. 46 (2R)-5-[53f2HBe5-bis¢trifiuorunesthpkphenyl]-2-
metRyIBASKA no?zﬁrﬁch"ﬁgwnYho]ﬁ-@-&l&&%@-ﬂxe@ﬂh Rady)-200ridiRn 14
dihmn Fﬂ')pvrro e-2-carboxylate ' ' 05 &

NEﬂEZh@) 2-am no-5-r5-rf2-r3,5-bis(trifluoronethyl)phenvn

met hyl propano t hy
yl)-2-pyridi nvwﬁ&/-g?
m ) was added dropw
met hyl (2R) - 5-

m nol- 4- (4- flépro 2- nmet hyl phen
ntynogj e Trifluofoacetic acid (15
s@&’t oy/ami ceocoqfFed) sol uti on of

H,C

F
Silver trifluoromethanesulfonate (0.381 g, 1.483 mmol) was added portionwise to a solution
of methyl (2R)-2-amino-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-

methylpropanoyl}(methyl)amino]-4-(4-fluoro-2-methylphenyl)-2-pyridinyl]-4-pentynoate

(Intermediate 13, 1.85 g, 2.97 mmol) in anhydrous Acetonitrile (25 ml) and the resulting
reaction mixture was stirred at room temperature overnight. Volatiles were evaporated
under vacuo at room temperature. The residue was taken-up in dichloromethane and

filtered through a plug of celite to afford 2.2 g of the title compound as a brown solid (the
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[5-[{2-[3,5-bis(trifluoronethyl)phenyl]-2-nethyl propan
oyl } (et hyl ) am no] - 4- (4-f | uor o- 2-
Pwmohmgshenyl )-2-pyridinyl]-2-({[(1 PCT/EP2009/055700
, 1- di met hyl et hyl ) oxy] car bonyl } am no) - 4- pent ynoat e
(Internediate 12, 2.4 g, 3.32 mmol) in anhydrous
Di chl oronmet hane (45 m ) and the resulting reaction
materiak togntaingds serme rresidualt agetenityitee riprretores oyefagrregpvered amount was
high¥eihah itheehev@tical @vrpanat ed. The reaction crude was

UPLhaﬁﬁ_?FpTzéom?ﬁa%ﬂénd el(NaI—CGB aqueous sol ution [until

quea tracted with DCM (2 x 50 m).

organic layers were collected, dried over sodium

To sulgphatssjutibn| t eoéd amdtfryl/apO(QRt)ée[&{{@ (815t kis(trifluheométihy phenyl]-2-
metwrsséhw &th %’?m.@o -2 4% o etRApReny ye-Sridarg11-2- (I AN
dlmqﬁwlétﬂ}% g?rbo I}é?m mpgnty%ﬁeG&nﬁeMﬁé 12, 1 g, 1.382 mmol) in
Dich{osgy B%BF‘%i‘rff o)y §Fé (éuf@(@‘i Pl ¥ReadgeY R tRemreaction mixture was
stlrreltfdnwhmtapaﬁklg/ bdMrerithanld) thenemodssdef( A=A Wwaar evaboraged php hienresidue
purlﬁéd) b)ZSFP’E%@XrBé'rtlrldé”e 45 oBiaty ﬂTt&'rr?édTa@é/ r1B°|Tﬁr52re§|§[1@Q9<a\é| @&solved in
Acetfnigggwl an\%g%llvgr fa’l l uor 2 atgg%l Jte (8%%&& E}OI 3§ gl’) was added;
the reaelinn mlxture was stirred for hours at 60 °C The solvent was evaporated and the
residugRyas2dissulved-in DCHM [ {52n1] Sndbthbinsdtairdatdlysd mamdittdrgt offheny| |

The oﬁanlc solutlog%as evaporated affording the title com ourrm%(8é)0nr% 1. %8p3hrgmol 93
% V) 7 38 SR HU- (U O e E R Vit ot & 13, 1. BS

g, 2.97 mml) i n anhydrous Acetonitrile (25 n) and
Intetrhediaesul 3 arit)16 eacti on mi xture was stirred at room

meth@Per at ure overni ght. VO'(Qk} 5§5. [{"ﬁﬁ% ﬁ¥.ﬂﬂﬂﬁ@tto¢#etl‘wﬁ[[%envll -2-
Vl a\cuo al Jﬁ ;“l B:iEer _4_ |ne re | :1 S: _[ aK In- d_&_ pollnate
(15)tn affand) 2 2 gnethyi hp tlt(l5 -B49h{3 is(tr i gl) ploe

methyIBEsRinYi}athe T bAiis]ds- Wlﬁiﬁbrb%hiéﬂ@}lpﬁ&ﬂﬂplupﬁ/hdhﬁll D- ﬁrollnate
(16)t herefore overall recovered amunt was higher than t

t heoretical amount). C R 0. mz 624 [M+H+]:
H,C od B To a sol uti of feth
N [3 i fluorongeth
methyl propanoyl } ( m noj - 4
nyl)-2-pyridynyNf - 1 GFL-
Llh ox;],qlcmi dnyl } am no) - 4- pe!
(I ntermedi 3 12, 1 g, 1.382 mmol) in D
(15 m), TFA 5n1, 64.9 mmol) was added apd t he
reaction mxture was stirred for 1h at r.t. The

sol vent and the excess of TFA were evaporated and the
MethasshA due

To a solution of methyl (2R)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-
methylpropanoyl}(methyl)amino]-4-(4-fluoro-2-methylphenyl)-2-pyridinyl]-3,4-dihydro-2H-
pyrrole-2-carboxylate (Intermediate 14 from Method A, 1.3 g, 2.085 mmol) in THF (20.85
ml) at -40 °C, 1M BH3;THF solution in THF (6.25 ml, 6.25 mmol) was slowly added and the
reaction mixture was stirred for 2 hours at the same temperature. The reaction was
quenched with MeOH (2 ml) and stirred at r.t. for 2 hours. The solution was diluted with
Brine (50ml) and extracted with ethyl acetate (3 x 80ml). The organic layer was dried
(NayS0,), filtered and evaporated and the residue was purified by flash chromatography
(Biotage system) on silica gel using a column 40+M and cyclohexane/ethyl acetate 7:3 to
ethyl acetate as eluent to obtain two compounds:
(first eluted) (Intermediate 15) methyl (5R)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-
methylpropanoyl}(methyl)amino]-4-(4-fluoro-2-methylphenyl)-2-pyridinyl]-D-prolinate (350
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purified by SPE-SCX cartridge to obtain Internedi ate

13. This residue was dissolved in Acetonitrile (14 m)
Pwaeaogsssver trifl uor omet hanesul f onat e (0. 036 gPCDERB89/055700

nol ) was added; the reaction m xture was stirred for

6 hours at 60 C. The sol vent was evaporated and the

resi due was di ssol ved in DCM (15m ) and the netal

mg, 8568Inysel, 388 % ietddr'ld dNMIR (400TMBZ P& R-ds) SHIPOD B0 (g H), 8.03 (s,
1H) eNZH(r .31 Bid), Af30qs diHNQ7 HiAed,tIH)| 210 oprEpu Rl 7@ GBrepIH)L 4233 4.46
b 9%@@@6‘1@#% 383 é‘@k@f?é‘@&)r%ohwz APl 4 Ry, 1H), 2.08-2.13
%QbréﬂiH T%B0l- M*s?‘f*m I ab&igeAbphes 1o andy 16¢ a1 4 a6
(br % éHiz hs relglive stereoohemisiyivastassignetty RYmppiroRwithibe NMR
spea‘mﬂrﬂwﬂ the opaespphiiivg ehyht)carar floterde fidic 4 )b I0G: Riroetthyinpberad
&gnﬁl'%)m/%‘d%erH nyll-D prol inate [11 and net hyl
(sec helﬁﬁ by {Slg?r%r‘h%ﬂ}%e ftnﬁétﬁ' “Qs"sj%‘%ﬁ@él [ég‘tgé‘(yﬂwé fomthyehenyl-2
metrwlgrogarw}} r@ﬁthy)}gn[m?]r 4|) fW@Zm@yylpmyﬁgdpwdwl]}p prollnate (355
mg Sd6ldtrrmaol, BT.21%k yield).

H NWR) S&TI{/IﬁzIﬁI@l?b??d %{H ﬁ{§8 Bé'élq @b@ mlrye;nvé br% 2H), 7.67 (ors,
1H>? VR géﬁ?% H L%ﬁ@% ﬁm#@g S ool 8 . 3
220(1 2}66r(me§|'|at%1 4 263%0m N h 8934, 2. 1 Img4H2 08%- r‘rr&ﬁ) i i), 1.66 -
1762)'?!’?8%%2!\% 85}%:1%%&['1&&7 (n;:OGE[) Thé \;IQEB’EF\FEF St@lr&ddaaemgtny Wl assigned by
comp8ri th t troVA Sof o¥re§ gag Atidfher QREdrhRRiate 5),

¥Rt 65@ o

UP@e%ér@trﬁmZb%gf’%j]ré'gf‘@%d?fz uenched VVI t h MeCH (2

m) and stirred at r.t. for 2 hours. The sol ution was
Metiid®it ed with Brine (50m ) and extracted wi th ethyl

ac%t at (J’hoﬁ 80t ) - %B{%yPrg gﬁfg s (‘Mfl‘uSF&meth phenyl]-2-
| tered and eva n[é I.d

me”ﬁ}tﬁrp?? '}Weth'E’éTH”%hAf E by lehgnyt) g @Wﬁ %0 2H-

pyrreletZ-cabgelatel §integmedigiel mmomdmmhacth &ﬁ@lm@ekaﬁ%mmyln Methanol

(10 Ateital eC SodiunP beloRydricRc@Bat Mgas. 19f|7Urﬁmbl)thaSO£Ho%'dnar¢oV\£he reaction

mlxtgﬁg Q%H{jrged[%gbr@hgs %)tuthgg%fn ltgrtg?érgﬁﬁhafi f%—:‘%l:tl{ff\'}vgy guenched with
9%&065@ndynn})m€tth? POMATIHAS aLapaLte Jins.rosifud Wgb Silged with
watany(P)mB- gnd extravydd widh patioyl i avatate (3506@mI)0THS Drganid JayB6 was dried
(Nafé(ycl)ehl‘f’éreé-'é‘n&' S8dMi, th@%@@%aggﬂﬂfﬂd b§f|§§1 (:I$romatography
(Bio g SX m:;?g salce el gsmi5 éopuprbéo«(glgbdng %g‘oygl%ﬂe?;peletuw getate to
ethy, @ﬁetqtﬂ)as efjlegh Tyvogjlfg’;getctrﬁroqmq)ts Wgregsrolgtgd 3H), 2.29

(first( baluted) 3Hhterniedifle - 18) 2dhethyl (BR)-5-[3-[{293;5-@s(Ir8lubrometi) \phenyl]-2-
metl?ylﬂrgpé }_ﬁmethﬁ indj- 4891 -fluoto- anétﬁ%lpﬁé'royl) 2-gyrRfhy-Dlp@knate (100
mg, E) 160 n’1mo| o yie Ig))as a Whltg'_sbohd

(second eluted) (Intermediate 16) methyl (5S)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-
methylpropanoyl}(methyl)amino]-4-(4-fluoro-2-methylphenyl)-2-pyridinyl]-D-prolinate (160
mg, 0.256 mmol, 24.54 % vyield) as a white solid.

Intermediate 17

1-(1,1-dimethylethyl) 2-methyl (2R,5S)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-
methylpropanoyl}{methyl)amino]-4-(4-fluoro-2-methylphenyl)-2-pyridinyl]-1,2-
pyrrolidinedicarboxylate
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(br.s, 3H). The relative stereochem stry was assigned

by conparison with the NVMR spectrum of the
PW(ammﬂsgmmdl ng enantiomer (lInternediate 4), UPRCI/ERL009/055700

0.76 min (broad signal), mz 626 [ MFH+] . (second

eluted) (Internmediate 16) nethyl

(59)-5-[5-[{2-]3, 5: lle(trlfluoromethyl)phenyl] 2-

nmet hyl pr opanoyl }(@e th anm noJ - 4- (4f! uor o- 2- et hyl phe

nyI)-2-pyridinyI] rolingte (355 0. 567 mmol

27.2 %yield). 1HAVRN 6) d(ppm: 8. 30

(s. 1H), 8.03 (s, 1ur§ 7, . o757 (br.s,

1H), 7.19 (d, 1H}CSH. 92 E(CI&H) #.26 - 4.36

(m 1H), 3.83 - 3 99H(i "% 60" (s, 3H), 2.20 -

2.36 (m 3H), 2.15 - 2.24 1H), 2.03 - 2.16 (m

4H), 1.79 - 1.90 (m 1H), 1.66 - 1.76 (m 1H), 1.12 -

1.57 (m 6H). The relative stereochem stry was
To asgl gneaplutipncomehr i saethy t h (Spe-SNIMK 253 Schis(triftuofomeileyl)phenyl]-2-
metWrbﬁ&Q@f}dﬁeﬁ@yl)‘ﬂﬁrﬂﬁlé]i@mﬁﬂuo(fé-lzirﬁﬁétﬁﬁﬂrhéﬂy@-ﬁbyridlﬁ@l}@-pﬂinate
(mtepmg(‘%?t@ 18, (765 ﬁlrr)ovl) |md?y 6?(:@0@%%13% (IZB@MS]% ﬁl)-l;/?as added

Di- te(’fz'Péjty' '?asb?rraée 'Fﬂl 433 PGB BRI Yre pas stirred for 1h
atr. ‘TﬁhhWWWW@@P@W@Mthﬂfe&u]ue4~z\fs4ptﬂlﬂa¢ by astrerhykfsigeaphy on
silic&1yde) - Bidtdd dysuht -Sudntdirbyrrieo Abipynr cl@ohekaRgEank Ydodte; 25M

cart@e@{éﬁ]gff @?@gw\%#?%g% g %?no yUGéLaQﬁ%lg%L)a v{/rpte solid.
UPLE: Ri7- Oﬁlﬁ'ﬂ)m(/ﬁ 6A0EW - and the reaction mixture was

stirred for 2 hours at the sane tenperature. The
IntefrRédihtedM 8'@+sd fwenched with NaHCGS 5% sol ution (1m)

1-(1 3 QimetfyI 8NN 2 WBANTY 2028 86F65.1139 3 0265 s (iHfiudREnethyliphenyi-2-

methylprepanoyb(methyhaminotris(4; de_: - —1. otr_; 2hoYH lnvI12metth-

1,2-6 WadBMedichiboxgiatel (16)darel A byl adirdtiayiethyh e2-nethd (@ RES)-5-[5-[{2-
[3,5%( bl R obtiiyi %Qn?l@fzm‘%%mﬂlﬁhﬁﬁﬁﬂfan%}%f -2)-f19Bro-2-

shukZrmurtin-Znelde Lo pymlidibedicatbonate (19 en:

met h =2~
Two different products were isol atﬁdC (first eluted)

oNqpat e ( 10
hite Solid,
yl

nmet hyI propa oyl }(rret hyl ) ami no] - 4- (4-f | uor o-
nyl)-2-pyrif@inyl]-D-prolinate (160

To a solution of 1-(1,1-dimethylethyl) 2-methyl (2R,5S)-5-[5-[{2-[3,5-
bis(trifluoromethyl)phenyl]-2-methylpropanoyl}(methyl)amino]-4-(4-fluoro-2-methylphenyl)-
2-pyridinyl]-1,2-pyrrolidinedicarboxylate (intermediate 17, 150 mg, 0.207 mmol) in dry
Tetrahydrofuran (THF) (2 ml) was added, at -78°C, 1M Lithium bis(trimethylsilyl)amide
solution in hexanes (0.248 ml, 0.248 mmol) and the reaction mixture was stirred for 30 mins
at -30°C. The reaction mixture was then cooled to -78 °C, lodomethane (0.019 ml, 0.31
mmol) was added and the resulting reaction mixture was stirred for 1h at the same
temperature. The reaction was quenched with brine (1 ml), diluted with water (4 ml) and
extracted with ethyl acetate (2 x 10 ml). The combined organic layers were dried (Na,SO,),
filtered and evaporated and the residue was purified by flash chromatography on silica gel
(Biotage system; eluent: from 1:0 to 6:4 Cyclohexane/Ethyl acetate; 12M cartridge).

Two different diastereoisomers were isolated:
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ng, 0.256 mol, 24.54 %yield) as a white solid.
I nternedi ate 17 1- (1, 1-dinethyl ethyl) 2-nethyl
W(Q 2009/1368393 5-r 5-rf 2-r 3, 5-bi s(tri fl uoromet hyl ) phreilyEP209/055700

nmet hyl pr opanoyl Mret hyl ) am nol-4- (4-fl uoro-2- net hyl phen
yl')-2-pyridinvn-1.2- pyrrolidinedi carboxyl ateTo a
sol ution of nethyl

(1° glatey) 5(1.5-dipethyigthsl) Birs¢thyli (R5.560-GriBd{RyB)Sovisltriflupropnethyl)phenyl]-2-

metMESrbyarivyDEastey Jantindt4pa) rnd- Q@r}et|4y|ﬁwerfyl)xmpsﬁrdﬂwnﬂrhyﬂhplhez-

pyrr&¥ines ?cé%ééglrmgﬂntlern%o‘?%QHsr‘?trﬁ? (()s? gﬁ@%ﬁ @t% &M@idﬂ@@kc Rt 1.09
min, /Y .i'ih ed Di-te/f-butyl dicarbonate (0.286 ni,

(2" Blusd) Trtfol-Yinzatolylethy) Qeaemylo@HﬁSOtﬁjiﬁe[{Rmﬁfs5 Qts(trlmtemorﬁ@ﬂ'lyl)phenyll
2- méthylaﬁopénéyl}(rﬁemyt}@hw@ 4- (Mﬂ%@m@n@tpﬂénﬁp@tpﬁﬂ'tﬁnw]e@ml 1,2-

pyrréé@?ne%’é#o 9 fjﬁmtferﬁé ‘[éh{gf?fzb%géat?@@ fing! k§a,9%L14). uPLC: Rt

1.06ayig) @ﬁe?(”é)n +I*_-'{ hyl acetate; 25Mcartridge) affording
the title compound (512 ng, 0.706 mml, 63.1 %yield)
InteAfediatdpg € solid. UPLC R 1.03 mn, mz 726 [I\/H-H] +.

methy] Eer Ji ates 18 and 19 1-6L). -9— h&ylg ilrn Bl A lenyl-2-

iv’“‘ AHVOY HHHENY Al.J. uS. A-4 ! &‘ PE ’lﬂ. ca_ls I-D-
prolinate 2- pyri di nvn- 2- et hyl - 1, 2- pyrrol [ d| nedi car boxyl at e

(18) and 1-(1, 4 dicethytet hyl) 2-net oy

(2R5S) - 5-r 5- K2- N

r3,5-bis(trifl uoron@thy'\')p en n- - @i I propanoyl)(rret

hyl ) ami nol-4- (4-fluoro-2- >N

met hyl phenyl ) - 2- pyri di nvjg- t':hyICHiHQ pyrrol i di nedi ca
rboxylate (19) To a soluti f 1-(1 , 1-di met hyl et hyl)
2-methyl (2R, 5S)-5-[5-[{2-
bi s(trifluor omet hyl ) phenyl ] 1:2 met hyl propanoyl } (et hyl )

ATBn0l sdficl T af L O B IRNARNEAVY) | Zafitiy o s s

bls(toﬂtmqmﬁ%wn) hqnw] 8r"§}eﬂ1'f)é|9'i0&ﬁ9@f' maihahaminpig-(4-Huerp)2-mathyiphenyl):-
2-pyadidelfi2- mthylﬂ%pyridudlneUhamwjdate((ﬂnrtennmdlgté sliol Y0 ))ragyi @@95 mmol) in
dry §F%hlé¥érﬁ’élhéﬁb WI@?@S nﬁ)owgélgd%d TﬁA%é% rmmil@ ﬁ‘lg%i‘&lﬁj the reaction

letlf-rﬁ s;}l&ed Jﬂr #Fﬁpﬂrrs Wil Sé)hvee[z)%n(gtge ee)(ces%of were evaporated
and |t%fﬁﬁ§iq¢a\ﬁ@s POfpIPBPES N camtidge Reaflosd edtitigngompaund (55 mg,
0.08Basmbl BN yieldE ts anvhite xblit. &) RAESS Rt Di7crmeid (boad beakkt mihée40 [M+H]".
same tenperature. The reaction was quenched with brine
Inte 1 nle) 1di|uted with water (4 m) and extracted with
tate (2 x 10 m). The conbi ned organic | ayers
met t ybonyljaminel-2tmethylpent-dryneate and t he

rz&s purified by flash chronmat ography on silica
H.C
X
OYN
H,C_ O
Yo
CH,

(2R)-2-amino-2-methylpent-4-ynoic acid (1.3 kg) was suspended in methanol (6.5 L) and
cooled to 2+3°C. The mixture was treated with thionyl chloride (1.48L) at 2+3°C over at
least 30 mins. The mixture was heated at 40+£3°C for at least 17 hours then sampled for
completion of reaction (COR) by "H NMR. Once complete, the mixture was stripped to low
volume (ca. 1vol) then azeotroped with toluene (ca. 2 x 2 .5 L) and evaporated to dryness
to afford crude methyl (2R)-2-amino-2-methylpent-4-ynoate which was then diluted with
dioxane (9.1L). The suspension was treated with aqueous potassium carbonate (2.82 Kg
-49 -
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(Bi otage system eluent: from1:0 to 6:4
Cycl ohexane/ Et hyl acetate; 12Mcartridge). Two
Pwaldobasssas di ast er eoi somers were i sol at ed: ( 1spCEER10e2)55700
1-(1 , 1-dinmethyl ethyl) 2-nethyl
(2S,5S)-5-[5-[{2-[3,5-bis(trifluoronethyl)phenyl]-2-
nmet hyl propanoyl } (et hyl ) am no] - 4- (4-f | uor o- 2- net hyl phe
dissly¢d InZ.46 kiofi vater) atzanhiey¢mperatire and stirred for at least 30 minutes. Di-
tert wylron&armrra@éi(mmW I4at<g) whsirehrRde@bed I miktuig heSted Bt 40£3°C

with g |rc(§ry|laﬁ"rl1&2951e at {%aéil‘lg sgtTﬁlry fix 49 Wehs ampled for
comE) ?p re ct 051 ( q,qefqo %&WY L%?] @/ﬁ% |§te ed to remove
solid- thren hﬂyulpd ozptinewf} @ceéathyby)arstlmq and (séphiatest. g-h2- orgarig llgyer was
washedWilt) watep Y51 )cthéry thle-cdgamé Rykr depafated and dried over anhydrous sodium
sulpﬁé(t ?h'e%@&t%ﬁ%?%%a# %)c&rht%g%r{g% aciee‘adég ! %Qchg?;?st?ﬂléed upon
stanpm,_ﬂ't]_e crqq[eéqr%u:i ypé reqiystal from cyclohexane (2.6 L) and washed with
furtheb yclbhaxan&221631 )5 Tbes(rbdwdtlw&srdnmi InyVvaopheat\35°2-to furnish the title
comas@rm/ (108 rﬂwwbze(ubwhanmegb&cr)(aﬂ)pm URED (G, ﬁthm BEen), 2.32-

2540 A e ?nz“f et P2l W 378 8 8 P55 5 .

bi s(trifluor orret hyl ) phenyl ] - 2- met hyl pr opanoyl } (et hyl )
Inteemediole 22 (4- f | uor o- 2- met hyl phenyl ) -
gijsyfal

dpnedi car boxyl ate

VV" e
grooo N 9¥—9ﬁ-ﬁture was stlrredfor
2 5 %éurs at r.t. nge sol vent and the excess of TFA
“qerE pofated and the residue was purified by
rori dge afford the title conmpound (55 ng,

e 00086 nMON~9 ‘D &) as a white solid. UPLC Rt
Y6 miyp_(froéd ppak), mz 640 [MrH +. Internediate 2
%4 met hy ’

(2/7?)- rf-butoxycarbonyl)am nol-2-net hyl pent 4 vn

oate (2/7?)+¢2-am no-2-nethyl pent-4-ynoic acid

(750;%% Tw?ﬁ?) %Lﬁgffﬁ]lgg%n{e%ﬂ?hgwg{l \;Mé-?n érol‘!} g@ﬂfor&%%&ﬂgéﬁ nyi)pyrldln-
3-yll-MgigmethylprapapgaidedtV P =iot00387 Fdfﬁ@’ meﬁr?ée APxt Gfel2(hs)2 (198 9),
Cul At dPhiP 4B g) dr 44t diisepsipylamitectiiethytameme $higl)edertorzharged to

flasiC NP h&Atb o %flu&eﬁ%ringﬂla(@QRM@IYZ SHinNVR. du%‘&rgp)ﬂMEQﬁ&hylamme
(3. 7&2%8\{5 Iaé&éﬁ SoWfo ? ? 8prpozjgs( t'Flne r%lxturglv&ég% Feg far VPulr’?ne IPEQS hours
untllé@tgﬁ'@qqﬁtggﬁ is annggg fge g}l*tgqedwgsr {itpsedrbetrip|remove the 'Pr,NH.HCI
and (\25R3d Ritlad 1ndiis@priopylapinedriéthillagnireat0er Sihi The veliel wdsewashed with n-
hepl‘ghé QEQ@LW&\M‘ tl‘i’é iR &(%)Iédsit% G%)WQeﬁgﬁrBﬁJ?é' W?\eWystalllzatlon had
ocelet o€ s vt WK o Aol S0P i et o o par. e
sondawas fifared end meshed Wlﬂéashepsmer{ﬁH@HesTh@ﬁ@l@lﬁtwaS ied at 40°C under
vacuum to give the title compound (839.1 g).

'H NMR (500MHz, DMSO-d6) dppm: 1.36-1.45 (18H, m), 2.12 (3H, s), 2.86-2.91 (1H, d),
3.18-3.24 (1H, br. d.), 3.64 (3H, s), 7.09-7.19 (3H, m), 7.41 (1H, s), 7.75 (2H, s) 8.01 (1H,
s), 8.37 (1H, s).

Intermediate 23
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butyl dicarbonate (BOC20) (2.43Kg) was then added and

the m xture heated at 403C with stirring under inert
Pwatm/spﬂsese for at least 17 hours. The m xt ur ePGEEP2009/055700
sanpl ed for conpletion of reaction (COR) by 1H NWR
Once conplete the mxture was filtered to renove
SO|IdS then dlluted vvlth ethyl acetate (5L), stirred
avid2B):-8 3,9 ethyBplenyll2- washed with water

1] -4 -Gy ] dpohemd) pyridod2olle2-methyl-
4@.th QHspw.Qm- gm@w&,g@be. The sol ution was then

concentrated to a clear oil which crystallized upon

stwadi ng. The crude product was recrystallised from
H,C—® -: (2.6 L) C&nd washed with further

(2.6 he product was dried in vacuo at

|s th tle conpound ( 1.5Kg.). 1H NMR

: mcFl. 42 (9H, s), 1.46 (3H, s),
,°2.65-2.71 ( 1H, dd), 2.92-2.99 (
, , (3H s) Internedi ate 22
met hvU2/ “ -r5-rf2-r3.5-bis(trifluoronet hyI ) phenvn- 2-
nmet hyl pr opanoyl Mret hyl ) am nol - 4- (4-f 1 uor o- 2- net hyl phen

Metli\/rln %ﬁ-%‘-[ﬁ%ﬁ%#)l ngtluo&t e%%g ;t@oe)(%@ ' bog%Bl?opanoyl}(methyl)am|no] -4-(4-
fluorp- 2{ @egl.ymhgpyl}nyflqjl[]@ﬂd (fﬁyi[ pgﬁw[qonyl amino]-2-methylpent-4-ynoate
(Intdehediigtechd, OTDSKIQ)(\Man suspendéd me6ay | it rhoir tetipBrature under inert

atmés E egn QﬂuF@e\tN %I )é‘g?t% 6@9&5 Btaln at 30°C). TFA
(990 rjri)y)]vW;% Fggr%ovH?e py]er@nfgdeL r} ere u ing S(%tlon was t%reda for at least
6h atliréfeis@nd iy rawah ecaled ta 207/CahT eV aBr LY Lingas addetd gretithediphasic

mixtlileawks dnfled éat BBINKOLERIS Were IsBpgatRIdad theladudofid Jaye? (top) was
dlscgr)c(ligb Mg, 4 L]1 OQ' Wi Béfj@e‘;%g%h'&el%%hh{ #%B&%Jt@%a@ead(jgd ?%l'r‘)e B\gﬁl layer and

slowy

the Ptﬂha§0fm&t%%rwaf4stfge%8tﬁr£5rﬂmt LRYGTRt Wi Retfirataled and; e top layer
(aqueons)uwesl disTadedi XheiDEMAayef | Waerdsigd hover ntagnesiomesulfage and was
filter&&r métdﬂllea@ﬂo\ﬁﬁlsﬁﬁgs Waddbdiolthe above DCM solution and silver triflate
(128d4 éﬁ%%r OQI%{)]%H%{ gonggt\}%&ﬁ? rﬂe é rg%HXturEWagsglggﬁe\é@et% to reflux
and r%‘Hﬁfjtf@ﬁﬁé‘lhat'hM@s \ia asiapston e s G008 LS e
amntdréunmickiodde. Tiees miktliretveab siirtdd for Hb t 208C (and5Akgds thed cooled to 0°C
and %Wfré(ﬁ %jr ‘frPrTh% §|I%|t agértldje pred 1tat$hﬁassme2q‘gl‘cé)@e?j £d1d LRAaAe resulting
oo SR Sy PR 20 e e el T o
laye( 839 disqgydeds HT hyRrqasd0 Iaver, Wgﬁ/g@e@@ve@ peenesiumeuifateq fitered and
evarf((ol'&bld tmryngss;lsl%deBb'lacw)n toZgé\fﬁtha tlﬂéc()mﬂ:bﬂn(dd‘)%?g&imgﬁ 3. 24{

'H MF’U(% Hz, 333K, B gl 1ZZQ§H7br1% $l7 ( 7 1%b-1.96 (1H,
m), 2 (S s), 25?2(4%%’\@%) 28 An a5 5 % ﬁn)lzy%éH 5), 7.05-7.10

(1H, m), 7.13-7.19 (2H, m), 7.77 (2H, s), 7.90 (1H, s), 7.99 (1H, s), 8.49 (1H, s).

Intermediate 24
(2R)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-methylpropanoyl}(methyl)amino]-4-(4-
fluoro-2-methylphenyl)pyridin-2-yl]-2-methyl-3,4-dihydro-2H-pyrrole-2-carboxamide
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I nt ernedi ate
23met hvU2/ ?) -5-r5-rf2-r3.5-bis(trifluoronethyl)phenvn-
Pw@2009/138393 PCT/EP2009/055700
met hyl pr opanoyl Mret hyl ) am nol- 4- (4-f 1l uor o- 2- net hyl phen

yl')pyridin-2-vn-2 -nethyl -
4-di hvdr o- 2H pyrrol e- 2- car boxyl at e Met hyl
" B/ 5 5.1 (2 5 cr,
i si(trjfluoronet y| ) phenyl ] - 2- net hyl pr opanoy! } ( net hy
Q (49

prrldl n-2-yl]-2-[(terf-butoxycar
bonyl ) am no]'?'— 2-Itethy| pent - 4-ynoate (Intermedi ate 22,

; 5 §uspénded in 6.2L DCM at room tenperature
at nosphere. The mi xture was then heated to
refl ux ear solution obtained at 300C). TFA (990 m)
was added dropw se over one hour. The resulting

Metﬁﬂ (2oL R- M@ﬁ% §B|s(tﬁﬁ%r5r95th9lt) He‘ﬁ?@b rﬁé\hﬁﬁrorpgm)y{'})(m@m%ammo] -4-(4-

fuorpr gl pnemiogign & B sy ey P e 2 caperge”
L6 s oo 1 Al oo s it ethanol. T
mixtdieseay giadly sbrrdd fol Qticwebivd aspsen 29° POtirRSBIxtUIe 0@k kondintrated by half

by d\%ﬁat%qdeﬁ%t pthgﬁc glggg r@y?ﬁ%?@gtlém@otghQ@%b%éﬂ &3 o 40°C and
strrg G pr 1By Ghe 'aamaﬂ%g) Selvis (1S caplaads O Bvesan ¢ %96 qC for 2n

Thedﬂlee@nmwnd nu@ﬁeéhamsghatadabseﬂmdomsdfthda tcekeavashed with ice cold

metwa}@t Qni.tlni ree (VB2 Cakk Washasedddad G/oadungh aP9erl BeMitle compound
S%Q)utlon and silver triflate (128.4 g,) was al so

1 ed to the vessel . The resultln% m xture was then

H N (00N 2. K OV 981 PPRTE T BEHOBAR): 1140 @bls DF fhon 1-91-1.97 (1H,

m), 2461(8ld. $)0220R2&MdH, quie BSRddHWs), B.08-BR0 (Zatra), &7966.94 (2H, br. d.),

7.068mP M HBr.ahl prsdeo Bhemyi 7(7818 YB3 99t §d8. fmmﬂaz]@w (1H, s).
200C and was then cooled to 00C and stirred for

The silver chloride precipitate was then filtered cold
Eﬁﬁlﬂbe—?-he resul ti ng bi phasi ¢ sol ution was all owed to
mt d QLK I‘Eﬂ H © Pfs %)

magnesrum sul t at
under vacuumto" g' -
NMR (500MHz, 333K,o' DVB
1.47 (3H, s), 1.90-1 .96 N,
2.36-2.44 ( 1H, m, 2.52 (3H, '8 048-3%5 (3H,
3.65 (3H, s), 7.05-7.106° ‘?F%

7.77 (2H, s), 7.90 ( 1H, 7.99 ( 1H, s) 8. 49
s). Internediate 24

(2/?)-5-r5-r{2-r3, 5- bis(triFfIuoromsthyl)phenvn 2- met hy

Metﬁ}@(m ﬂ{ijﬁ@b@k‘thﬁ%rﬂ@tﬁ I] -2- methylpropanoyl}(methyl)am|no] -4-(4-

quorfo éjr%ﬁﬁ]y gmﬁ E ;E&@X%ﬂ%t \ighy ag%r %ntermedla el\/gt q mg, 0.039
mmolpyiay issplieq oL} gmenagias b6ty 'ud\ﬂea%t(%m ) phemymgl) S diberreaction
mixtyteprapstinegl f 4ehdys phed 1G] Fhe- golvent was evaporated and the residue was
punfidduay Gtaéh mwbﬁgﬁwy)w &iligh yeR(ZbihpanioRtdy¥lens, dudhthyidm 99:1
chhroc?or%eﬂ{angl)(/{é'd?ﬁ f ¢5: 8%|9r93§r¥>h%ttr?ane/MeOH 12 g cartridge) affording the title
compound (16 mg, 0.026 mmol, 65.5 % yield) as a white solid.
1H NMR (400 MHz, DMSO-ds) 6 ppm 8.32 - 8.42 (m, 1 H) 8.02 - 8.09 (m, 1 H) 7.68 - 7.87
(m,2H)750-758(m,1H)7.43 (s, 1H)6.95-7.28 (m,4 H)4.19-4.38 (m, 1 H) 3.04 -
3.24 (m, 1H) 254 (s,3H)2.19(s,3H)1.99-2.42 (m,2H)1.56-1.87 (m, 2H)1.37 (s, 3
H) 1.42 (s, 6 H) The relative stereochemistry anti was assigned by comparison with the

evapgfated to dryness
> title conpo nd(1 067.6 g). 1H
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(Internmedi ate 23 1.06 Kg) was suspended in 20.44L of
7M ammonia in nethanol. The m xture was gently stirred
Pwo orovasssbrast 5 days at 200C. The m xture was PCT/EP2009/055700
concentrated by half by distillation at atnospheric
pressure. The sol ution obtained was then cooled to
400C and stirred for 1h. The slurry obtai ned was then
NMR spgatigm of the syv diasBiecisinerdEyarmple 0 Cthiespeztia Wetie differgngé HPLC:
Rt 5e@miauns: was 62 pm-H]S ohde£0[MwNd]i.l trati on and t he cake
washed with ice cold methanol ( 1. 1 L). The wet cake
3 grl ed at 40C/ vacuumto yield the title conpound

%) 1H NVR (500MHz, 333K, DI\/BOdG) dppm 1.39
3,54bi omqthvl)phenvh] -Zmethyl thylYamimol]-4-(4-

quoftSE#méthvlpﬁeﬁ\ll-)-a RABidinyil}2- rfiétthDEp’ioﬁﬁdhd%)hvdiﬂoé}ﬂoﬂdQO

(2H, m), 6.79-6.94 (2H, br. d.), 7.06-7.1 1 ( 1H br.
7.99 ( 1H s),
1

t.), 7.15-7.20 (2HudM)~_7.78 (2H,s)
8.14 ( 1H,s), S.EW s),. Exanpl
(5/?)-5-r5-rf2-r3 -ble(fll uog o
| propanoyl ) (et hyl ) artinol1~4=
fl uoro- 2- et hyl phenyl ) - %-p ri
i de Met hyl
(5R) -5-[5-[{2-[3,5-bis(tr
| pr opanoyl }(met hyl ) am no] -

'CF,

| ) phenvn- 2- net hy

éh Cﬂ-o’%- rret’nyl D- prol i nam
or onet hyl ) phenyl ] - 2- net hy

fl uoro-2-neth hent)éésO r|d|nyl] 2-nmet hyl -D-prolina
(5R)r%[5cﬂ{2r[?e$ﬁt§6rlé4€é0fge s @ oY IR POXNAD Sy SBINQEt (4-fluoro-
2-methylgheraiirm pyradirsai e thgl- Drprtbfbn@ﬂl((eS(EIdampr 1. 06 mypD)028dmol) was
d.ss&b@d ﬁﬁ%@éth;ﬁnetﬁé%wfnﬁ) wag AN iHE e e ! 6%f‘%tﬂ?ePL{Gép|5?“wa§0ao|o|eo| The

susagEbionag 1 rﬁ?i&%“qf%%?&régﬁ%ﬁﬁﬂ% gy @2 aynoll 2% vield) as o

whitg Solih &LEA Ré §dPenin- MBUBI7 625 ]9@nd1647 [M+Nal" (free base).
Di chl or omet hane/ MeOH to 95:5 Di chl or onet hane/ MeOH; 12
astridge) affording the title conpound (16 ng,

It \. rSOlIn VI thvl\‘gmlno]A (4-

Mﬂpﬁeml)i mﬂldmvfﬂ-g'methvl mlmmigg- 7.58 (m 1
H 7.43 (s, 1 H -728(m4H2419-438(m
1H)304-324“z(“ 254(s ‘H 2.19 (s, 3 H)
1.9-242(m2@1N : H 1.37 (s, 3
H 1.42 (s, 6 H Therela'
assi gned by conparison wit
di ast er eoi somer (Exanplé
different. HPLC. Rt 5.49

647 [ MrNa] +. Exanple 2
Meté 5/%%—_5)_-[5-_rq{£_-r3,_5-bi étrl 't | uor gnret hg// 2 henvn- 2- me P/ ]

|yﬂ)|( a@b"&,ﬁ{% t pﬁgrlﬂ%rﬁ ti]yIAph(e@yl] -2-methylp opanoyl}(methyl)am nol-4-(4
fluorbtZimethyDhaey R9-pptidiny]-3-ndtpyt todolimate I intertrieglated- 18, 042 maga 0.066
mmblfiRaMEESGEd B 7Ml@mmonia solution in MeOH (3 ml, 21.0 mmol) and the reaction
mixture was stirred for 48 hours at 60 °C. The solvent was evaporated and the residue was
purified by flash chromatography on silica gel (Companion system; eluent: from 99:1
Dichloromethane/MeOH to 95:5 Dichloromethane/MeOH; 12 g cartridge) affording the title
compound (28 mg, 0.045 mmol, 68.3 % yield) as a white solid. 1H NMR (400 MHz, DMSO-
ds) 6 ppm 8.31 (s, 1 H) 8.04 (s, 1 H) 7.89-7.99 (m, 1 H) 7.60 - 7.87 (m, 2 H) 7.44 (s, 1 H)
6.90-7.24 (m,4 H)4.39-4.60 (m, 1 H) 3.21-3.32(m, 1 H) 2.53 (s, 3H) 2.21 (s, 3H) 1.45
(s, 6 H) 1.38 (s, 3 H) 1.16 - 2.37 (m, 4 H) ,The relative stereochemistry syn was confirmed
by dipolar correlations between CH3(8) and CH(5). HPLC: Rt 5.48 min. MS: m/z 625
[M+H]".

En'stry anti was
E cigpect’rum of the syn
the spectra were

M5: mlz 625 [ M+H] + and
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(5/?)-5-[5-[{2-[3,5-bis(trifluoronethyl)phenyl]-2-meth
yl propanoyl } (et hyl ) am no] - 4- (4-f | uor o-
Pw@zmnk&bphenyl )-2-pyridinyl]-2-nethyl-D prol i PEERE09/055700
(Exanmple 1, 16 ng, 0.026 mml) was dissolved in
di ethyl ether (2 m) and 1IN HCl in diethyl ether
(30m ) was added. The suspension was triturated to
Examplexdd the title conpound (16 ng, 0.024 mol, 92%
(5RIY5-F3-[12-[3.5-t5ds (il ot ) pHeAly F:2- 1R tHiyl o 0ah By} (WEsth il Zmin o] -4-(4-
fluo n[i ht ‘é 7dnL M -Meti’ivl(-lt 8?&":"“'%2} hvn‘?‘(f’tmﬂ)l‘;r‘dé3

-pb LTTTTUOT UMET Iy T PIETvIT="2=TTet hyl
pr opanoyl Mret hyl )é?&/ ijﬁ (4-
f1 uoro- 2- met hyl phe IJ
i de Met hyl
(5R) -5-[5-[{2-[3, 5- bls(HtCrlquon Pfhyl)phenyl] 2- et hy
| pr opanoyl } (net hyl ) ani no] 4-
fl uoro- 2- et hyl phenyl ) - 2- py#1 di nyl ] - 2-net hyl - L- prol i na
te (Internediate 10, 42 ny,r 0. 066 Mol ) was di ssol ved

(5R)- %@7[?& W@&tﬁﬂfor{ﬁ% h?@ﬂﬁeﬂgl -2- téﬁpmlpaﬂéyl}%mgthgﬁg+%8gﬁ] 94-fluoro-
2-mefoyio e/ Py Y e By BFod PR X BIer SSATG. 45 mmol) was
dissplued fin elibtiny dthexrs2 oty amrhtmlgHé}hhry digth\g i dthera(5§ell) was added. The

F&H%lsqm@é&éa e W litle ESRBURA: (és mg, 0. or?g mmgl, 9310/5 yield) as
awfﬁ?ecsg ral ke St Pﬁ%ﬁ??%@*'ﬁ'c 87058 o

0.045 mmol, 68.3 %yield) asavvhlte SO|Id 1H NMR

-L-prolinam

MM—E Dl\/ISOd6)dppm831(s 1 H 804 (s, 1H
@gr_%ﬁlh%lﬁﬁ)anlino]-mm-
) indmide) 1745 (s, 6
H 1.38 (s, \ Fs, The rel ative
stereochem stry s R | r mpd i pol ar
correl ati ons between CHS(B)/nd CH HPLC: Rt 5.48

mn. M nmz 625 [ MrH +. BExangi'e CF,
(5R)-5-r5-r{2-r3, 5-bi s{;ci ud}l{gn@d%?l)phenvn 2- net hyl
pr opanoyl Mret hyl ) anmi nol- 4
fl uor o- 2- et hyl phenyl ) - 2-
ide hydrochloride

Mety\1 %)-éh‘i[ @ bl S %ll)éple%g gprﬁ%tp%lp o%ano%}(r%e%ylnemmo] 4-(4-
fluorp= ﬁwpbﬁ@)‘l}r? pyadipy}i-2-atiM-P-prolinateyiintermadiate ndlhi 9@ mg, 0.047
mmd|Evasissolded id87N@mrlorfi4tBolutme ih MeBH (3 ss)andeble reaction mixture was

stirr% %lho%%"?rtr 5(ﬁ Fhe sBREnt AN Edagoratdd gf’f&lﬂngghgeﬁfle %érqPound (27
mg. 3t’7“&“|° g ga (23 enSI @dﬁﬁ% Oldd@ % 'ig" (o) gsPpm 8.31
(s, T ih(4 6., édﬂ)|7d89 +—P8@(mRﬂ HB 749 .97 (V2 Hiﬂﬁ46351 I['IMQH) -¥.24 (m, 4
H) 4(3oeeebhaae) H) Bxand.82 n, 1 H) 2.53 (s, 3 H) 2.21 (s, 3 H) 1.45 (s, 6 H) 1.38 (s,
3 H) 1.16 - 2.37 (m, 4 H) The spectrum of the sample consists of a mixture of conformers
(broad lines in the spectrum at r.t). The relative stereochemistry syn was confirmed by

dipolar correlation between: -CH3(8) at 1.31 ppm and CH(5) at 4.48 ppm. UPLC: Rt 0.75
min (broad peak), m/z 625 [M+H]*. HPLC: Rt 5.06 min.

I di nvn- 2- net hyl - L- prol i nam

Example 6
(5S8)-5-[5-[{2-[3.5-bis(trifluoromethyl)phenyl]-2-methylpropanoyl}(methyl)amino]-4-(4-

fluoro-2-methylphenyl)-2-pyridinyl]-2-methyl-D-prolinamide hydrochloride
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(5S)-5-r5-K2-r3,5-bis(trifluoronethyl)phenvn-2-nethylp
r opanoyl Mret hyl ) am nol- 4- ( 4-

Pwo basonsssgs met hyl phenyl ) - 2- pyri di nvn- 2- net hyl - DP@T/8P2002655700
i de Met hyl
(55)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-nethy
| propanoyl } (net hyl ) am no] - 4- (4-

f 1 uor o- 2- met hyl phé¢ayl= -pyrldlnyl] - net hyl - D-prol i na
te (Internmedi ate 2@ . 047 ) was di ssol ved
in 7N amoni a sol uti op-din 3 and the reaction

m xture was stirred for 48 hours H506€ The sol vent
't I8 conpound (27 ny,
white solid. 1H NI\/R(SOO

was evaporated af f or di Ag

0.043 mmol, 92 %yield) a
I\/Hz DI\/SOC/G) dppm8 31 (s 1 H 804 (s, 1 H 7.89
7.44

(58)@ @d{Z [3(75 Q@(t(lf,lﬁorqnﬂyylapr@gyu 2%nQ;bylprlzl)parlow.]jmgt?lgliamllabgl -BA-fluoro-
2-méthylpAerty))-2pwodlinyf;2-Bettyl-B-p2dlinmide3 (Efardpld B, £3 md) Ok)43 mmol) was
dlsséivé)’ci3 r(élet E{)nell(Zlﬁﬂ) arkt $M I-((fﬂln‘b dibhy I-Eztf'r?er%k%cé d&iq q’fletsngpensmn

was?ratn;p@éeq ﬁédsé éﬁgﬁ@[ﬁm&g mg, -ph@%rrgpg rsﬁ é%le% as a white solid.

UPL&X 8t 8d¢ h@m(@rpﬁsi P&, mé@G%ia[MﬁH] ntigehasel bldﬂLQF Rt 5.18 min.
correl ation between: -CH3(8) at 1.31 ppmand CH(5) at
48 ppm UPLC Rt 0.75 mn (broad peak), mz 625

LLLC pMridi I]-Z-methvl D- prollnamlde anhvdrous crvstalllne
For.hl1uoro 2- met hyI phenyl) 2-pyridi nvn-2-net hyl - D- prol i nam
[
hydrochl ori de(5'§5' {2;
enyl ] - 2- rrethylpro;manoy‘}( t\yl pam (f 4- (4-fluoro-
2- et hyl phenyl ) - 2- pyri di ny - rol i nam de
(Exampl e 5, 27 ng, 0.043 I)| s gmsso Ved in
di ethyl ether (2 nl) aff 3|n3d| ‘et hyl ether was

added. The suspensi on was turated to afford the
title conpound (26 ng, 0.039 mmol, 9 1 %yield) as a
white solid. UPLC. Rt 0.77Fmn (broad peak), nmz 625

TFA[(M@H; waé hi@R toasqirreddBluGon BY 2@)-15&51[{%{3 SEREEIuBromethyl)phenyl]-

2 métﬁﬁgggéné (@E tyge?’rpgi Egmihﬂé B- LA MTRR N EBRER Y2 FRHY 3, -

dinygioc-5\13 ﬁ@f‘iﬂ/*}’ SR 8|2ﬁv918% KRy M0 3Pb) tiaay
tempetatugm hifthr ieagltant gelubon WaeCcqlgdto0°CFASEANMRL) was added
trlacbt'd)xs’tl bstohiydiede ®AH23Kig PWaQEdded portion-wise and the reaction stirred for 2-4hr.

Med i) zgsga&ée?d' 1&) rQé rtl‘lér{ WP TREAY! g8 carefu followed
lfft 85’%”0 ;" I'ge 5 ygFr}arefsleggrra?e arm3 h %BM layer

retaldedmyd’heazaew Iamrewas ww@dmxt’n @M (Orilaramd dheatayedseparated. The
organi Igfergg/bré SorbSived Bndab3hadt wittooatutatdiogindt o ion THTe organic layer

was'dfigd o %a&r@sw glﬂpi‘{\ﬁg aﬁg%t)r%jenﬁrgteg)og %Q%lé%porator to give (5R)-
5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-methylpropanoyl}(methyl)amino]-4-(4-fluoro-2-
methylphenyl)-2-pyridinyl]-2-methyl-D-prolinamide (Example 1) and 5S)-5-[5-[{2-[3,5-
bis(trifluoromethyl)phenyl]-2-methylpropanoyl}(methyl)amino]-4-(4-fluoro-2-methylphenyl)-
2-pyridinyl]-2-methyl-D-prolinamide (Example 5) in approximately mixture of 4:1, as a white
foam (859.5 g). To a such mixture (0.8 Kg), TBME (6L) was added and the resultant
solution was filtered. The solution was stirred at room temperature overnight. The resulting
suspension was filtered and the cake rinsed with TBME.(0.8 L) The damp solid was dried
under vacuum to furnish the title_compound, in approximately 97% purity as a white
crystalline solid (446.4 g.).
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triacetoxy borohydride (0.423Kg) was added

portion-wi se and the reaction stirred for 2-4hr. MeOH
PW(Q@OOQM)%MS added to the reaction then water (PAT/BH1009/055700

was added carefully, followed by 3M NaCH ( 4.0L) to

raise the pHto 12. The layers are separated and the

DCM | ayer retai ned. The aqueous | ayer was washed with
ThisDENNPOUrBIL (5%l B he Was erthers sqpapended. inThthybagalate (1.2L) at room
tempeyRIFe the BegtedibneduandTivasdedand hét sautisnahvad mtetedclarified to

rem ticul grr%ﬁt&@”'l\/ﬁetﬂ %Iroh}é\@a%e 6'0@§W8¥95d I§'alt’ﬂ§flux to the
fiItra%%]lglééHQgeﬁfag%a Wﬂﬁggnége%tsﬁ by the end c%r dgﬁlo %e hot suspension

was Sopled [tg 20C30\&r Bi ha;ﬁ aind fHendefd a2 G stipmgroveinight méh & gligpenpion was
fllter@&%ﬂd}lﬁr@éﬂmllm aatAycbhésarfel U0F19-tRen dried under vacuum at 40°C for

ZGh%Eé lﬂ}/rh EH%{B/ itle Cg)n%%g Féb%r{% nﬁélg)éb%%&ﬁ}pla's%a\ml % crystalline solid

(52753-5(t ri f 1 uor omet hyl ) phenyl | - 2- net hyl pr opanoy! } (et hyl )
'H l\dﬂR(ﬁﬂOJ\M-lz( 353K VB0 Sphyt pHEr§H)s), 1.42 (6H, s), 1.65-1.70 (1H, m),
1.782t. 95(1Hj|nm)y12 11222m(dwlm)f3(mng BARKJe, 36@@11@Het)57 0B47.07 (1H, m),

PV LS GO B L 0 e
of Hgby

Ql?lytDa?ﬁ solution was filtered. The solution
The\m&c dhaérmoginatvas abtainechpeinataut A lostenranith 2200k elifferential scanning

caloﬁmétértmwséﬂ@@%%lm N&Sinfd & alLRthieAthdnha faRkR pladesiesh top and
Ilght%\/'ctr?n gmzn’h]o&t Se%llha h% %nd?ﬁ'@ef‘ elrllmdenY\@ s%ﬁo%%te% ‘ianrg a heating rate

rnis itlhe
of 1QSHPBXi nat el y 97%pur|ty as a V\,hlte crystall|ne solid
(446.4 g.).This conpound (598.8 g) was then suspended
Conélﬂel‘ﬁ{dqﬂhe@é:ﬂgﬁése( ﬂari'd d-3baciid (X) PBChRPBEFRSULBMPEN exhibits the

heated to ref The resultant hot sol ution was
folloyjngt R Rg pelterpichpeagtearistiGsefbde dhy particul ate matter.
Met hyl cycl ohexane (6.0L) was added slowy at reflux to
the filtrate giving rise to a white suspension by the
end of the addition. The h-'&b'esbspenm on was cooled to
200C over 4-hrs—and-thenleft at 200C stirring
over ni ght.| The suspension was fidtterled and rinsed with
met hyl cycl|oexapendia dndlbg (°h herpsatingd under vacuum at
4Q0C for 26hrg to furnish the t[A]I e [conpound, in
appr oxi matety99%  purity, as mé tg crystalline solid
(527 g.) 1R (50 fz 353K 01d6) dppm 1.40

A A~ A~ aa

(3H, s), 1.22|(6H <35 1.65-1 136 ( |1H m), 1.78-1 .85
( 1H, m, |231|1-2.24865H, m| 3.16& ( |1H, br. s.),
4.31-4. 34 (41I--I, t) 16r003 7. O/ (8§H' m, 7.13-7.17 (2H,
m, 7.37 (—IH 7o (2H—s)—7-96 ( 1H, s), 8.32(1
H, S). Qqcpl5 1 It 148.970C h\/ DSt T e DSC t her nogr am

was obt ai ne® uUsing d1BA | nstlr unkAt s

scanni ng gakorni nmet erg gThe sanpl ggwas

al um ni um pam,

a paq3!g}' d pt aced6_2n t

9 16.3 5.4
10 17.0 5.2
11 17.9 5.0
12 19.1 4.7
13 19.5 4.6
14 20.0 4.4
15 20.2 4.4
16 21.0 4.2
17 21.9 4.1

-56 -

Q@000 differenti al
wei ghed into an
op and



10

15

20

25

30

lightly crinped wi thout sealing the pan. The
experinment was conducted using a heating rate of
Pwa o@bmss393 Consi der i ng 2 theta angles () and d-BEHEPI9g9/055700
(A), the conpound of Exanple 7 exhibits the follow ng
XRPD pattern characteristics: (Table 1) Table 1The
XRPD pattern of the conpound, of Exanple 7 is shown in
Figure 1. |[The |XRPD @dtltern ils ekBressed in terns of 2
t heta angl|ies9 and obtaised with :aadi fiff ract oneter using
copper Ka de adi at 909 accor(di nget o [the procedures
descri bed dé) ve UIé:zEI Experin Illdl). Exanpl e 8
r(5R)-5-r§g 1 2-r3.5 /fr'fl LoY erethyl)phenvn-z-rrethy
| pr opanoyl M2t hyl )ari’Bri’ol 4- (4- 3.2
fl uor o- 2- mezdyl phenyb)o 2- pyri di ;ign- 2- met hyl - D- prol i nam
ide tartrat ceton /m) wa deq to tartaric acid
(126 15ny, %46(” y %.0815| t-o—eh Sgg} v the acid. The
aci d sol utli¢hlwas t88d added. t o2-800 g of
(5/?)-5-[5-[{2-[3,5-bis(trifluoronethyl)phenyl]-2-
TheW@-’QF‘W' Etemaapmb}& dﬂMH)cﬁfE%aﬂlmé‘?(é -shbWR"iR- F?gd?@ﬁhyl P XRPD

n I. - ol i
o el ﬁefrh? ) Sbebandits, = 8Plalgd v B breter using
copq@}w@@@dlmng a¢cosding fo the Peacedoies ascried @bove hengler Experimental).
thick, gel-like material had fornmed. Further acetone
) was then added in order to |rrprove the m)blllty

Acetobe z(ﬂmle)d/as iadded tdtertamm@dl mjza ‘rﬁnaag dley}smajrdierne dfseolma (re6&id. The
utlog\ﬁ'é‘st tHER! édd%d 14 Hoohy 9-']? 59b|s(tr|fluoromethyl)lﬁ)henyl] -2-

meth;éﬁr8 %r}]og F’Tﬂﬁ'}éﬁ gﬁz% utozcl)- -A’né{ﬂﬂpheny yhr%llqn\{/ﬁ 22 mem%

prolippmiseo (BXaraplf ) ph Wgult@gmy*}rmwﬁwspt P e derpperpiupt 6Y¢le40-40°C)
whilstistigringeat B0atpen. IAftEo Il iene a(tBick rge)-likgersamadiethd fornkeh Farther acetone
(13r@§ Ws Qﬂ&zam oo ifpNE&he Frf%bmtysgf%él%atté}?al ag+h@ reaction was

Thees P
tompalsin bl gf‘ Rng? 3 08 ESirahe: TOR Folisbriyas then isolated and
a”OVEed@t ¢y 1306 paIgInighinte RYtRINgdithe fitle.compeinding grysr@tnnw@fm (463

mg)h@nyst mek-ayeC 8 MEd. - 2- net hyl - Dpr ol i nam de ( Exanple 1)
. After heating to 400C and then cooling down to 200C,
Exalndfe §€action was seeded with benzoate crystals of

[(5R -u-'ﬁﬁr'ﬁmls M(ﬁﬁluW?érﬁemi)ngW] -5 QHPIB r Sp HE mEARNEmino]-4-(4-
quor6’9.+1 tAVIPAE N2 dyridihii]-R tvethyi-D IgPdlin "Behzoate

Toluene% %mﬂ was a(}JT%n[o bee Ecﬁg %E)IC (?02 65mg, 1eq) in order to dissolve the acid.
The acid solution was then added to 500mg of (5R)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-
2-methylpropanoyl}(methyl)amino]-4-(4-fluoro-2-methylphenyl)-2-pyridinyl]-2-methyl-D-

prolinamide (Example 1). After heating to 40°C and then cooling down to 20°C, the reaction
was seeded with benzoate crystals of Example 1 which were obtained through a small
scale evaporation experiment (50mg) from toluene). The reaction was then temperature
cycled for 3 days. The solid which formed was isolated and allowed to dry at 45°C

overnight to obtain the title compound (374mg) as a crystalline form. Onset melt 131°C by
DSC.

Example 10
[(5R)-5-[5-[{2-[3.5-bis(trifluoromethyl)phenyl]-2-methylpropanoyl}{methyl)amino]-4-(4-
fluoro-2-methylphenyl)-2-pyridinyl]-2-methyl-D-prolinamide citrate]
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cycled for 3 days. The solid which forned was isol ated
and allowed to dry at 45C overnight to obtain the
Pwo paoba3ssempound (374ng) as a crystalline formPCNBRL009/055700
melt 131 OC by DSC . Exanple 10
r(5R)-5-r5-rf2-r3,5-bis(trifluoronethyl)phenvn-2-nethy
| pr opanoyl Mret hyl ) am nol- 4- (4-
25 mg 9bfaR)B-19el{hia. phisisiluorometpylintienyih2 aethy | prppamyhitroethiaaminol-4-
(4-fliiste- 2Cﬂnbm9ﬁ)ﬁér%5) ng i@finyl]-2-methyl-D-prolinamide (Example 1) were dispensed

|nto QEP-(PL)C \ﬁal[fg g r(n%(@ c'it“ HQ4 Ot JL%f)tQIngﬁ'é/ l/vlerezthgﬁHEpensed
4¢ 156 a?ﬂ/ éﬁ‘ef g&%ﬂ '#t 30 SPPRIhYP 1Y ge Ry PL hjist sitiring at

500nprramftde2(5l§$eaapthe solid wes isotiterplantatiomat@nabiedRl COvsedimelt ca.90°C
by ST 1oM¥Rsk BY ddodpibsitidgd) citric acid. 250 nl _ of
tol uene were then di spensed on to the solid and the
reaction was set to tenperature cycle (0-40 0C) whil st
ﬁ%ﬂ-“pﬂ-ng at 500rpm After 2.5 days, the solid was
; 8,5 th ' g

| pr opanoyl )(mat hyI )@m 0l-4- (4-

fl uor o- 2- met hyl phe -,-pxrldlnyll {2- met hyl - D-prol i na
m de bi s-hydrochl or] de" Torazsol of
(5R)-5-[5-[{2-[3,5-Bis(tr} phenyl ] - 2-

met hyl propanoyl } (et hyl,). am noﬁ Hg-€4- f | uor o- 2- net hyl phe
nyl)-2-pyridinyl]-2-meth rol i nam de (Exanple 1
107.45g, 172mol) in dry hyf*“et her (1000 ni.)

cool ed to QC hydrochloriclacid ( 1IMin Et20) (353

m _, 353 nmol) was added dropwi se in 30mn. The

suspension was stirred at QOC for 30m n then 1lhr at
To rooma enpers@tulipe. Vol ati | es WEE-[evRISORieliflyatpsrethyl)phenyl]-2-

metMasropan oy} rbdtRy| pomipem@-{ucto- Ianétgylpl%%)w @jrid)ny@smethyl-D-

prohﬁ& Rj\é E‘%Qm by8s OHZ?‘nt!E’ F%Suétﬁylléﬁé'ﬂ %0 led to 0°C
hydr ch oric g&ld (%ME@JI%@E)) mL7 rgrré/gl) j{\@s(qﬂldegpq_&pvt;@ l?36r'nin. The
susp(eg;msmqu)sstn?re@at 0°Crfog 80rmim then Hyr, atTo®y t§raperaturg., 6. 96 -

Volaliled9wers eSapdrated. 8dder Pad@nd NTitld ddmpotnB0(118.7g3 9dp%6 yield) was

3 H, 201 - 243 (m 4H, 1.72 (s, 3
recokﬁr’%ﬁfgg@nf%ond s., 6 H. Biological Data Conpounds of

HPL@“f{t ymhgn may be tested for in vitro biol ogical
ac y 1 n accordance with

"H NMR (400 MHz, DMSO-ds) § ppm 9.43 (br. s., 1 H), 9.10 (br. s., 1 H), 8.52 (s, 1 H), 7.99
-8.15(m, 2 H), 7.84 (s, 1 H), 7.64 - 7.89 (m, 2 H), 7.54 (s, 1 H), 6.96 - 7.29 (m, 3 H), 4.87 -
5.09 (m, 1 H), 2.50 (s, 3 H), 2.35 (br. s., 3 H), 2.01 - 2.43 (m, 4 H), 1.72 (s, 3 H), 1.42 (br.
s., 6 H).

Biological Data
Compounds of the invention may be tested for in vitro biological activity in accordance with
the following assays:

Measurement of NK binding affinity

The NK1 binding affinity of the compounds of the invention was determined using the
following filtration binding assay using [*H]-GR205171 as radioligand for human NK1
receptor stably expressed in CHO (Chinese Hamster Ovary) cells (see C. Griffante et al,
Br. J. Pharmacol. 2006, 148, 39-45; H. M. Sarau et al, J. Pharmacol. Experimental
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the foll owi ng assays: Measurenent of NK bi ndi ng

affinity The NK1 binding affinity of the conpounds of
Pwo baoitsssent i on was det er ni ned usi ng the fol | owE@LEP2009/055700

filtration binding assay using [3H - GR205171 as

radi ol igand for human NK1 receptor stably expressed in

CHO (Chi nese Hanster Ovary) cells (see C. Giffante et
Thergpeut®s. 2090, E9&(l hdd 813812006 D. . Bpatigoetsd.;, B, J.Nthagapeal €195, 116,
314@B157), Pharnmacol . Experi nent al Therapeuti cs 2000,

CH %gl slgtabl e% m@ PIJI-I? é‘%@ efikg N}ﬁef rece};%to ere cultured in
Du'b@%ﬁ‘ %dﬁﬁ dt 'Ué“/ H*aﬂba @iﬁﬁl@ SHUQB'@ gPed with 10%

foetaleb@nrwlsenwne@nan DuMbéfgdwarslngdJeﬂls emerEargllaetaned in 5% CO; in a
humidiftiduRt ibbdorHa a7t OMEMshdeidaiarvessiip hecorml ety Wit NPBBEDTA (5 mM)

and tR@& ?Eueﬁ&é( ‘o %ﬁf@%ﬂ%éowm d%#eﬁﬁ)ﬂiﬂ ?%Lelré FE5Banes, cel
pe”eé%weée Qgp@gme\;ielgt@dv%qm%ﬁff Wemwwfﬁﬂafﬁm BirhfEA g centrifuged

(48,000) g.a2dmih &nCpdhketedblayes erte theogetsuspendzd@d 590 |,EB. aliquots and
storéd -84 €g un{ﬁqjsgrepare menbranes, cell pellets were
eni sed | moéémes of rrbrane [8 ar %F]aé‘) in a volume

B'”“E”l%?%?y aia ‘8 ”r‘?f’r"“]I [ edd?ei’sw?ib‘ﬂf’ O
of 40 Wheensissedaelr @QHH@E'”P@@%M@@ Oab’v"foGHﬁQﬂﬂM EPGSopH 7.4, 3mM
Mnm{]@ndtmm BEA); 8@l 0OCDWMRO (totas bindBighdr imgreasiagyconasntrations of the

éurfdsqﬁI tr%ulhvérﬂloﬁ@ HBRed WPIbMS@P 1}5Mﬂwlf|ﬁél%o%@$tl%%on) 100p| of the

nsi st e
aish Tk L LN e ong S e gn ouer 320001 of
humgn A K1-Ci cell oremipepgs suspansion MO tfioallin hhgydptiep bulfer. Non
spedifitChind@ing Iv\gasaiyﬁﬁ@chbi] &g adutionf oft e Qﬂlﬁ‘pélleﬂctSRlz(DBﬂ?heThe incubation

proc'e@é!’@d"ét‘ BBmdLREe! a‘t’t}é f r%O% (slﬁgé ro ot | \}v§'§ pe ;j filtration
f@loévre ié(

throggh G o ITHEIeS pecaarerdt Oty PPReb RelmAne 7 washes
with zl(m]nd;e edld RivaNaKKusiasie Cell Harvesier dreskinirspentiitenplates were dried
and REtaiRkd tdisdclivitywassaupadd iea TopfE&int (PMoKin@e)f i C

Spe%%’ lg\’\%?,ﬁrgé‘té rq% téﬂj%tréé{ﬁu' tfé)?é(] @ﬁdlﬂ%%owlngpﬁlejcﬁlg binding,

! on pro
Wh'Cﬂ“e"l‘ﬁ‘ﬁe?%teé?%j i %@”‘i‘ﬁ‘%ﬁ e pr%ﬁé‘cﬁéﬁéﬁil\’bﬁ%@ St Si5pr&gt inhibition
of spycifiaindlifg Wasadeétermingd daglead-/GnEéntiaiopl eft ¥ compounds of the

inveRiidr SAHedCL N dBirEd £0ihg &lonb&iiith LﬁrB&hr)hltﬁlﬁMd Q(V%be Bye specific

bmd&g\/\@lﬁg%%dw Ehcqbr&zntEQ%n?%p%Eg??%vg? using a Cel

ates were dr |e

The aEiny Nalge Magi REISSH 2§ ”ﬁ%'véd‘ﬁﬁﬁ”@ﬁ“ ichthg infypitier G%Sta”t (IOK' ) and
was (CRleulatau- fEbrmihie) | CsSpyethief Cleng Rrds ofheqwedion esiag ithengidsdmjation constant

(KD)%‘f'merrﬁelbhgﬁ%dtéP\Haﬂs cBhMt:%ﬂorﬁ antbe aeaaipeci fic binding,
resence

The fPrWP If}(fmp?epi?ggﬁ eﬁt%qqlinbf‘V{all%(%pendent exgerlments an Ihe average

affinity value was pKi =9.88 £ 0.07.

Measurement of NK functional potency:

Compounds of the invention were further characterised in a functional assay using FLIPR
technology for the determination of their effect to inhibit the intracellular calcium release
induced by interaction of NK receptors with its perspective ligands. Human U20S cells
transiently transduced with recombinant BacMam virus expressing human NK1, NK2 and
NK3 receptors were used in the studies (see J. P. Condreay et al, Proc. Natl. Acad. Sci.
USA 1999, 96(1): 127-132). Briefly, U20S cells were harvested from tissue culture flasks,
re-suspended to a cell density of 200-300K/ml and mixed with recombinant BacMam virus
carrying NKR gene in a virus/cell ratio of 1% (v/v). 10K-15K cells/well were then seeded in
384-well Greiner bio-one plate in culture medium (DMEM with 10% FBS), incubated
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of specific binding was determ ned for each
concentration of the conpounds of the invention and
Pwo heon®se3 , defined as the concentration r equi PELEP2009/055700
i nhi biting 50% of the specific binding, obtained from
concentration-response curves. The affinity val ue was
expressed as negative |ogarithmof the inhibition
overpight inrte QQurat, 37 °Gniftaraspicatingdhenmediunt, oells werd lo8ded{8-24 hr later
witht f\goglienig- Eilsisaf indratvat Flos4ushiEint 1Be dgé S®RAdcatar Oevices Co.) in

30uL/%ﬁI§9ﬁér (HSRY s S}B%lahl?&d E%&“M ﬁl@Ef(M é)t dcﬂé\%%@éff iﬁtcff@nat 37°C
for 60'vBINistep Ok 2saas Pilgh: %Yi wiihr 25l Hepes)

contaimingediffaenp Kioncenrai@ns of OGmpd!Muwewemenoadd\alst to the cells for 30
mindt&§) GHclBA¥In ﬁQﬁ?eOCW|n£@nW@%U\Q§II of NKReliaR¥E I b&dhyViRARr containing
0.19 A SfasRIACLETSAld 01 4L Rl AT SaY, UR B o systom.

SubgigngenRi KA @mﬂe?@fﬁ p%@ps 4oz Usad @6 Uhe igarsissier N UEE and NK3
recebpior nespaciiedly.o rCHf vaNiesr e eaplt oorapourtchwere slepeermgeadlyi anel1-point 3X-

dilutlohdAmBigien burr\‘vsnﬂk@ﬁ@teﬁa} bscrt érﬂﬁ@érﬁﬂtd’p‘f( )tvr/é&nééﬂém&(éd WokpIC50 by

the éﬁ%ﬁgw%élS? 8%?%%& éJSI ﬁB?nos&ﬁnlgm (5“?1 & se(pg dte \?)}ggq._r,lment
The coppoeagds et Exampier b, Ex{qg'tqles Acgidandg‘bwer@g@tqb@gthe NK functional
poteB 6y Bisayl Zhel8)esplindird IpKi veRES obédihes] wertiee aeragstafdat least two
detefrrhﬁ’imuér{ssa?%uv%Hhrﬁ We%lfdmﬁﬁd@ablé@ suspended to a cell

density of 300K/ m and m xed wi th recombi nant

Bachvam vi rus carryl ng NKR gene in a virus/cell ratio
Tabler2 194 (v/v). 10K-15K cells/well were then seeded in

384-wel |l Greiner bio-one plate in culture nedi um ( DVEM

ExaiipidiINd0% FBS) , i|ncubgggdover ni ghiyg,n 5%|C2 q{]K337OC

Ex ﬂter asplratlng the GIU CEIIrﬁC» Wer e [t oad 25 24
later with cyftopl éll calciu ?ndi cat or
Calcium 3 dye (Mblecular I')m/l ces Co ) in 30ul /\/\pl I

Ex. buf fer (Hank's bal an®ety salts w §@020 nyl Hep&s)0 and
i ncubated in CO |at 37OC for|{ 60 m nut es 10u| _Iwel |

m janced sa pes
Ex. ont ai ni ng different’ 9 ncentrati %kg of corrpo n%d_'e

1)

cel I s forl 30 mnutes ilncubati on at
Ex.870C. Finally, 10ul 0w | of NKRsIFDgands in a&s&ny

buffer containing 0.1% BSA was added to the cells and
read on

e bl 66 FoRREHB A e BV bie BaehLoYe CPTIELABROR fystem and
to bmmat thei$K aratepioB mayc bptdsterminesipesing e gerbil (80t taabingsmodel as
des@fbe@@?le@ﬂﬁRWha‘w €& uelefolr. 5f PRaIEoRM9bA: poi nt

|ntra%2§%'b c%hf?.@ut?gk 5&%.3% |8r? of he r\p@g%%%{te‘ggﬁgmst GR73632 (RM.
Hagenehgh pHEYS 4098n T4 %&’% nﬁﬁg@ S PharAgRe i ic gk tapping
(GFT nreaparesgdn @BEbHQX\{b]mhl gaprite inhibited by potent NK; receptor antagonists. The
gerbil foot tapping paradigm was carried out as follows; gerbils were dosed with compound
of the invention , and following an appropriate pre-treatment time were anaesthetised using
isofluorane / oxygen mixture. The skull was then exposed and 5ul of GR73632 (3pmol
conc.) was injected by insertion of a cuffed 25G needle to a depth of 4mm below bregma,
directly into the lateral ventricle (intracerebroventricular dosing). Immediately following the
injection, gerbils were placed individually into a clear observation box to recover.

Upon the gerbil regaining its righting reflex, the duration of repetitive hind foot tapping was
recorded over a 5 minute period. The dose of the test compound required to inhibit by 50%
the tapping induced by the NK1 agonist expressed as mg/kg is referred to as the
IDsovalues.
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The conpounds of Exanple 11, Exanples 2, 4 and 6 were

tested in the NK functional potency assay. The
Pwamﬂwmdi ng pKi val ues obtained as the averBQFEPRI00®055700

| east two determnations are given in the foll ow ng

Table 2. Table 2 The ability of the conpounds of the

invention to penetrate the central nervous system and
GR7363Binsticed FobleT auing debptioi wasysignificot e etiemistediby Fyample 11 at
0.3, 1R a8@ B Mgfkeob. o RO 1) Qvithioekidula8d das%ajflabpd)xmyataym alg/kg (IDso

tel | our of Pharmacol., 1994.
appr%ﬁ't réaé(}:gfge /PO\EQE?P?CUI ar (icv) administration of the

NK1 receptor agonist GR73632 (R M Hagan et al., o
Comueundp ep thed swentepm havel gls¢ been ﬁgundlgsﬁe@oaﬁéﬁtaanéuoty;tw iastivity in
validatetd ptegtinif I atsts appi BganGSHE The mespoBStEhimag &tirbal sMiCedtall et al.,
19g§an be inhibited by potent NK1 receptor antagonists.

The Sy En i e B e B e R A el hof fharisets over 2
yearsof @gei weighinad@0560¢.oviha gniamala pere padestie copeles.rieat frpising room
ma.rttauﬁ@d WEPR+ APQ.esToh etk aHa iaMR HARTightRaag de @YMEBRA at 0600, with

ngh)éwlgted EQ\?/? %lﬁHlt\!vm%Yﬂz f&?ﬂg%@%‘% aﬂneqj lWItﬂ th%? ﬁ%ﬁszsnuated
in th

y insertion o
5@MREdPe to a depth of 4nm bel ow br egma, d| rectly
Onei muw hbef@elthe desilanireals nvark dreaitatt oty métbr@héte £0.6%l BPMC) or test

comﬁ@@dd‘(ﬁ) mlﬂkgwdslf@tr%l WabiRbLiopeid bhet IdRkEtHre®Ma Qetrr&:ltr'nénts were
reas gd palnﬁct?l (g) Wtag%%lnl nv&hoenaalf: laﬁ%al P\’:'\S rrgg é)d’] afmr?%atments

recover. regaining 1ts ri
NU”]b@f péﬁpeoafWebe@av'awabﬁo Freﬁérbéﬁﬁppﬂ%t%‘i ﬁd"um?é‘tt fea%ﬁf‘%ﬂ“e number
of juass meoomdelgsanl @r thas Sturdynube pestuoes rédoededio e thef teshevere those

desér%%& b9@8§€é‘ﬂré‘i| al 98‘8)r 8Rd e Aurttidpiof | U%SEYIQ)I{Q fﬂé%a‘bﬁ%pih'ég:age to the

caog JAHf Pl S '?4?% BB e R 5T OR g secaton
locomgppisHeulgdaavi our was significantly attenuated by

Exabpdepl ewdd adinirdst8redlat®. @3 3ur O Mgk k geqordifddte Prbcgdwme tdescribed
abowhe r%t&ﬁjndo@ﬁg 09 %r(%‘s'e gh¥erf- rgd@é)#gn {eMRfnber of postures

I oXl1
PerforiFEnbY o ehQRY)@afﬁ whigsb iy ﬂcfsggﬁewgw&ﬁweat 0.3 and Tmglkg
("P<Qrii).dRepuite aeecepeited/ini Tablead. i ‘this etfeqimesinohpecompaaieddy a reduction
in teDhu@XaMeF gurhpe paEbIMMSE by NtHeedhimblkeatd besduch GeshRipreRd as an

anxiﬁigpc efteif Bt tEB%PﬁbUgﬁfd utilised in house | aboratory-bred

and femal'e common narnosets over 2 years of age,

wei ghi ng 300-500g. The ani mals were caged in couples,

Tabler3 a housi ng room mai ntained at 25 1C, 60% humi dity
and a 12 hour light/dark cycle (lights on at 0600,

Treabileht Dosage No. postures No. jumps
mg/kg

Vehicle 11.0£0.6 16.31£1.7

Ex. 11 0.1 9.4+1.0 20.1£2.1

Ex. 11 0.3 *6.3+£0.9 13.412.5

Ex. 11 1 *4.0+£0.4 13.0£2.1

Table 3 shows the results of Example 11 in the marmoset human threat test. Results are
expressed as mean £ SEM (n=7). of number of postures and as a mean = SEM (n=4) of
number of jumps . Data were subjected to one-way analysis of variance (ANOVA) followed
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30 mn sinmul ated dawn and twilight). Testing was was
carried out with the animals situated in the hone
PW(aafg)e/.lsm hour before the test aninals were tPEHRERW09/055700
orally with vehicle (0.5% HPMC) or test conmpound ( 1
m /kg). After a wash-out period of at |east three
days, treatnents were reassigned and the study was
by Donpit e testygasroadiing each wampokrctdesscwithy eehiele treainesnt nesings Statistica
softWerabelerdién Bp@C Btdtistidaayigiifidant MFELERS With feepgURNBE vélficle are
indidabky Jgqhreat and the nunber of junps were anal ysed
I'nthis study. The postures recorded in the test were
t hose described by Costall et al (1988). and the
nunber of junps fromthe back of the cage to the cage
front provided an index of |oconotor activity to
assess potential for sedation or |oconotor
stimulation. Exanple 1 1 was adm nistered at 0.1, 0.3
or 1ng/ kg according the procedure descri bed above and
t he conpound caused a dose dependent reduction in the
nunber of postures perforned by the aninmals which
reached statistical significance at 0.3 and 1ng/ kg (*
P<0.01 ) . Results are reported in Table 3. This
effect was not acconpani ed by a reduction in the
nunmber of junps perforned by the aninmals and as such
is interpreted as an anxiolytic effect of the
conpound. Table 3 Table 3 shows the results of Exanple
11 in the marnoset human threat test. Results are
expressed as nean SEM (n=7). of nunber of postures
and as a nean SEM (n=4) of nunber of junps . Data
wer e subjected to one-way anal ysis of variance (ANOVA)
fol |l onedby Dunnett's test, conparing each conpound
dose with vehicle treatnent, using Statistica software
(version 8.0) Statistically significant differences
with respect to vehicle are indicated as * P<0.01
.CLAIMS: 1. A conpound of forrmula (I) or a
phar maceutically acceptable salt thereof, wherein Ris
C1.4 alkyl. 2 . A conpound according to claim1,
wherein Ris methyl. 3. A conpound of formula(l) which
is or a pharmaceutically acceptable salt thereof. 4. A
conpound which is:
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(5/?)-5-[5-[{2-[3,5-bis(trifluoronethyl)phenyl]-2-meth
yl propanoyl } (et hyl ) am no] - 4-

I:’W(Q 2000118839D- 2- et hyl phenyl ) - 2- pyri di nyl ] - 2- met hp¢FBEPI0gh55700

i nam de. 5. A pharmaceutical conposition which
conpri ses the conpound of fornula (1) as defined in
any of clains 1 to 4 or a pharmaceutically acceptable
CLAIMBt t hereof and a pharmaceutically acceptable carrier
or excipient. 6. A conpound as defined in any of
cl ai ' A
- Gef Wpehd ofichBie Sy bnb AR Healf aclgtRIP Rl ey,
treatment of conditions for which antagoni sn?:Fof NK1
receptor is benefichgm.SR A—conpound as defi héd in any

of clainse 1 to 4 for uye \he kreatnment @
depr essi on, anxiety, eepNdi syrdefls o @
| g & 4t N

the manufacture of a nedi cament flor {'H&Ctreat ment ‘of
condi tions for which antagonicsm gf NK1: receptor is
beneficial. 10. Use of a conpo As defined in any of
clains 1 to 4 in the manufacture a nedi canment for
the treatnment of depression, anxilety, sleep disorders
or enmesis. 11. A nethod of treatfent or prophyl axi g|)of

whefeRi$ CONg alkQr Whi ch antagoni sm of NK1 receptor is
beneficial, Tn mammual s includi ng humans, which
conprises adm nistering to the sufferer a

2. t hévapmound akbéordie techiny &, wimseintR sfmethgonpound of
formula (I) or a pharmaceutically acceptable salt
t her eof . t f, t.reatment or prophyl axis of

3. de%‘rceogsqogﬁfgOﬁrr?%lél?‘@?wg'fﬁéé% di sorders or enesis, in

mammal s i ncl udi ng humans, which conpri ses
adm nistering to the sufferer a therapeutically

effective amount of ,gHcoppound of formulfe (1) or a
phar maceutical |y accze)?.\—é{iglp;, sgl.t thereqg
5
N
A CF,

o)

T H,C CH,

CH,

or a pharmaceutically acceptable salt thereof.

4. A compound which is:
(5R)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-methylpropanoyl}(methyl)amino]-4-
(4-fluoro-2-methylphenyl)-2-pyridinyl]-2-methyl-D-prolinamide.

5. A pharmaceutical composition which comprises the compound of formula
(I) as defined in any of claims 1 to 4 or a pharmaceutically acceptable salt thereof

and a pharmaceutically acceptable carrier or excipient.

6. A compound as defined in any of claims 1 to 4 for use in therapy.

7. A compound as defined in any of claims 1 to 4 for use in the treatment of conditions

for which antagonism of NK1 receptor is beneficial.
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8. A compound as defined in any of claims 1 to 4 for use in the treatment of
depression, anxiety, sleep disorders or emesis.

9. Use of a compound as defined in any of claims 1 to 4 in the manufacture of a
medicament for the treatment of conditions for which antagonism of NK1 receptor is
beneficial.

10. Use of a compound as defined in any of claims 1 to 4 in the manufacture of a
medicament for the treatment of depression, anxiety, sleep disorders or emesis.

11. A method of treatment or prophylaxis of conditions for which antagonism of NK1
receptor is beneficial, in mammals including humans, which comprises administering to the
sufferer a therapeutically effective amount of a compound of formula () or a
pharmaceutically acceptable salt thereof.

12 A method of treatment or prophylaxis of depression, anxiety, sleep disorders or
emesis, in mammals including humans, which comprises administering to the sufferer a
therapeutically effective amount of a compound of formula (I) or a pharmaceutically
acceptable salt thereof.
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