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5-[ 5- [ 2- (Wo3pfl94bR FLUOROVETHYL) PHENYL) - 2- METHYL PROPANG¥IENG G la VN0
]-4-(4- FLUO RO 2- METHYLPHENYL) ] - 2- PYRI DI NYL- 2- ALKYL- PROLI NAM DE AS

NK1' RECEPT NTAGONI STS The present .invention relates to_novel

prol  nafy e 1 g e P e S
process § on, t'o conpositio cont ai ni ng 5t hem and :
to thei'lgsgrb%%gilzc};ga ﬁuoézes.%k 11035/ 002577 (F. Hof frmann-La Roche AG, WD

2006/ 013050 (F. Hof fmann-La Roche AG and WO 2007/ 028654 (SmithKline
Beecham It6r pesant oifyvepfiosc relséess dei a9Velf AlineaTdfe RIEEINGatGOmPOURRS chaving

ar e dar rphdrrhacaimgichl alctihig] AdKBocassexy fori hes dreparaticdatio ngpnyaisitivop leoetaining

10 WO 02)d8324 td freiriddidarnRzba Roche AG describes 4-phenyl pyridine
derivatives as NK1 receptor antagoni sts. The present invention

provides, in a first aspect, a conmpound of formula él) or a

phar mac Ui 20B0P24 € EptHgiineansadia Reehe 469, WO 2006411800 K .j Hoftmanndla Roche

al kyl .  Qapipcandda 0020070028854 (Shijth iy BeaicharaGalpadtiort)idescrital desiewiof Pyridine

aci ds. ks GARYERS boRR 1688 AR NI SAldabnRRABPRlG Bhb8rofie!
| & WB. el . Jimab ELa RORRE At BebiHoeR 2 phény Byridite degvatives

p- t ol uerdshNK1 seeeptobantagopiséhd net hanesul phonic. Sonme of the
conmpounds of this invention may be crystallised or recrystallised
from solyen . 18, . r i | ve

sol vat 9 b et hARNARLEANRSET, 2GR o) KoBbRpodd BHFHRATTR or @
st oi chi ARetPaceulcally 2eeertabie FalbiNGEE My dr at es as wel | as conpounds

contlai ni ng vari abl e anobunts of water that nmay be produced by
processes such as |yophi],saRipn. Salts, solvates @hd hydrates of
conpounds of formula (I Naerf orle form an aspect af the invention.
30 As used herein, the ter ' BRS tmany of a conpound
according to the present ihventdH on prepdred nor gani ¢ or
organi c acid or base, quaternary anmdgiumgdltg a nally forned
salts. Pharmaceutically acceptable salfts a%ga':parqfiacul arly suitable

for nedical applications becausdl;@ e I eater aqueous solubility
relative to the parent

i 0
wherein R is C 4.4 alkyl.

Compounds of formula (1) may form acid addition salts with acids, such as conventional

20  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

25 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.

30
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

-1-



PWO 2009/ 138393PCT/ EP2009/ 055700 conpounds. Such salts nust clearly
have a phgpraseutissal | y acceptabl e anion or cation. Sui pglle$2000/055700
phar maceutical ly acceptable salts of the conpound of the present
invention include acid addition salts formed with inorganic acids
such as hydrochl oric, hydrobrom c, hydroiodic, phosphoric,

et aphOSj@hm’oiJﬁds nBucH sal@nelustwidanyiravee Mm@é@t%lty@d@éﬂt@ﬂle%rﬁ(ﬁ’i 8Scatioh.

such as ¢ rbl%rm?&g}’(fcgﬂy GELd R %%ﬁ&tdfcth Cb&nﬁbcﬁmdnﬁt e Rﬁn{%%hf fnvention

fumari c, ropl o

succi ni d” ‘%@%@@QWF'%P?[@ f%i"E @W'tb 83%&@995 Stglg'hf"? gwﬁrochlg%%ﬂgﬂbﬁ?rﬁ'c
sacchar inydragddie; yrhospheyrics metﬂpthoswqmcamlrc: argb sWftioic acidsnehd avithl drganic acids,
sal i gyl iggich PAenxkaARet dcetic, MeAlBIdagetice NEIWIB] GndliRaNEutie) fuBlid)apasld oBisic,

et hanes ot he S

PRI L R L ot PlfpeBBb e 2 8l i genis
t ol uened®ANIGHNS, $ARSERATIC, SYUCHTORIGY | %0'9 rﬂihtﬁb”!‘far RECBDIE c%ﬂth’;@”'“c salicylic,
accept alghenglacatic, araedslict nbohice(paswizd, mEthahes.lforientihanesasfonis eparttothenic,
i nt er mediiat@Ssdiftind B@lr@cf %éﬁarcﬁfrbr%' aRb aR}WfHﬁlEeféF bEé’Htﬂ)M b%ﬁf&%%@t%rﬁc and p-

sal a

320 48, uBhos b e SARE A SRS b mdcRl o AR epralnioh o6k wiyn g
st oi chi ¢eeRe iof therdnvsohons Bsi waefdnstermediates oo thes Pesparatiensell pharogcediisally
conpoundgceptabloseatd and/dr)for Gepoundserapeftiof istbdaniple, negrobsituabioed. ned as
crystalline forms. It is to be understood that these crystalline

forns C’rTh% %éﬁ'&lﬁh‘?néllmf‘é'se\?ﬁhlﬁ it§ &b §§gle"‘§t I'anE or e Ot?n %lchtbﬁtetnc

i nv rystalline
ng “?ﬁOffﬂ'é‘? ?ﬁi{éé’frﬁ) CC}%QPUE% gffoggu zm)rphs whi ch are included

|n the present invention. Hereinafter, corrpounds of formula (1),
their plegnmeads bmtmmag?mtb@bimaus@d é§cry§t@|hh@tcﬁﬁts 25 hydrates and
crystallij ne,for iy tdsse at ﬂ'ﬁég'serhqﬂstélﬁneaw So‘i’%%ﬁére‘tﬁ@rebﬁ&%”%ﬁc% gssed

(except Int e% > conp em cal processeés) are referr
as "t he WY EﬁB%peo? e, EVeRHPBnt i on". The subject invention al so

i ncRdes i sotopically-Ilabelled conpounds whi ch are identical to 30
those r %‘rﬁt@ﬂndr@ $omenat thel drystiiibe Tarmst dfethé asipbliitls 6FTBrmlila D MeayAE@8Eas

are replg 8@% %[cﬂta‘?é']n%\éb@%t%@ p%s%m fvaRRR, OF MASs nunber

di f f er eft ¥ he Atom ¢ as nufrber  usual ly found in
nat ur e. Exarrpl es of isotopes that can be incorporated into conpounds

of the iHWERERANCORPAUINIENRGEHILIS @), MeirCERAMRBL ISR béceph®lesiits, RENHES,

i sot,@pe d b

i uan nveias ARPERsiRp skl ‘?t‘ﬂ%f'n%wéésﬁ%ﬁ?s??&%ttﬁfetﬁ@* ko
170, 180”*9@'1@'3"9276“1995%‘19 @@hen@@b@rocgw aredrely F?}.“OC% %{BPQH‘“ dp fgk the
i nvent i amvehtiet". contai n the af orenenti oned i sotopes and/ or other

i sotopes of other atonms are within the scope of the present

invention. Isotopically-Iabelled conpounds of the present invention
for exaﬂﬁﬁé“@ﬁ@%@"?ﬂtoa a9 PRludesiseiapicelelabsindosrmpainds, uthctagresﬁentmbto
ar e 30 nc angmerratied, in &rmulisil but fontherfag tizatdheror sts bloaiseartirgislaeed by an atom

distri b'-l'tta\/iﬂ ﬁsﬁaﬁ% m¥§é bi ﬁfa@g nubnb®r diffdfént A8 ﬂﬁ@rat?&ﬁrc]tﬂasé o€masd flimber
i sot ope aration
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det ect aEtSﬁ%"f" B b e Behlng Bl BGobPL b For b REpTpPraiBARR bl o
2009/ 13830 FPENIEP0RITEEFITabERCEqRiRIE salis éifredi Imtwteomgmpmf)hydm@n
1251 i saafpesniabgenaxyden bassphorsmsf sliphur, fRIEEE, ibsinagiel gheirensuch as 2H,

eni §§I orstpqrrgu’t:qf IM%MSQWE{RWM pab2p Bef UBr I3BPr1@BN, | JTREG NG

Fur f Substitution wt eavier iIsot'ope$ such ds deuterium i.e.,
2H, can afford certain therapeutic advantages resulting from greater
met abol iGonspaabils i of ythef ipverdioanplhet icootaina desd afarementipnigd| isofopée @hdfor other

r educed gRGREET oRtHH RGNS BFSwlilA thd S8R of Y phReRf Bl @itibAdisbibpiaiRlabelled
circumst %Hﬁj‘aﬁnds of the present invention, for example those into which radioactive isotopes
40  such as 3H, 14C are incorporated, are useful in drug andfor substrate tissue distribution
assays. Tritiated, i.e., SH, and carbon-14, i.e., 14C, isotopes are particularly preferred for

their ease of preparation and detectability. 11¢ and 18F isotopes are particularly useful in
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| sotopically | abell ed conpounds of the invention can generally be
prepar edP\Ry 26R13¥9980 out the procedures disclosed in thecpepeBsss700
and/or in the Exanples below, by substituting a readily avail able

i sotopically |abelled reagent for a non-isotopically |abelled reagent
It will be appreciated by those skilled in the art that conpounds of

formul a HED) (RRMoAl dmibyien I'brd 880\ bigdtogdsosm® ammif G RAUI GRISPETT

e SRR o Uplf E y D Bl

pl ane ofSUPHEULAEN W'Eﬁrﬂsof@eﬁé"f"% pedeytpriyg, e cdﬁf@@@ﬁﬁ'fdi Qﬁﬁ a'”rtﬁérapeunc
br oken lzorantagel wat ldasg fromtgredier metabolicstabiiigwior kearpplanecredsedhie vivapalf-life

g?dt EZ 'dﬂrr%g\iﬁ:e@ &5 égé'ﬁlﬁlte'rr%'ﬂlts and, hehig, ﬁ@?fﬂ éz’e%rl‘e‘anlnaéorﬁéﬁ'elrﬁﬁﬁﬁ%eg
S omoen é*erf'isa'@al%%e" o Bmb3uiae 'ﬂegwﬁgwtono%a"t%e ) Pe Erétardy B Satiind bu

has beenh %ﬁa@ea@rééﬂtﬁcwﬁe@ # Wﬁesci"@ﬂ‘@e?? app/acamine xagenies belawpbesuegtituting a
Exper i entadily B95iGbkisotdpicalBOhbellst Iréademt fon darontisamopitdigtiaddied reagent | on

enconpa@ﬁ@@t?e'épﬁr t@ %gqheéeaaal%qeltﬁ@aﬁ&@a;gg a éeﬂ%rnswgf gtclaﬁtam two
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forrrul a{d)) i ncI udes all said stereoisoneric forns unless otherw se
stated. In one enbodi nent of the invention Ris nmethyl. In a further

enbodi nment , the;ﬂzN und of the ifhventiop Rs~sel ected frorffa |ist
consisting of: = Yy @

(5R) - 515- [(2 [3, @
yDam no] - 4- (4-fl uor02- ) et byl i

de (le); HG

15

(Ic) (Id)

20  The wedge shaped bond indicates that the bond is above the plane of the paper and it is
referred to as p configuration. The broken bond indicates that the bond is below 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)
25  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.

30 It will be understood that the invention encompasses all the above diasterecisomers or
enantiomers of the compound of formula(l) and the mixture thereof including racemates
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(5R)-515-[{2-[3,5-bis(trifluoronethyl)phenyl]-2-nethyl propanoyl) (neth
ém?} P?]Fﬂ?g(ﬁ?ﬂs?g@oz net hyl pheny1) - 2- pyri di nyl ] - 2- met hykrlepRiobssram
e ;
(5S)-545-[{243,5-bis(trifluoronethyl)phenyl]-2-nethyl propanoyl | ( et hy
- Dam no] - 4- (4-f 1 uor o2- et hyl phenyl) - 2-pyri di nyl1l- 2- net hyl - D-prol i nam d
e (1g); 2 thélgjereve B phamipaCad tdf Galnua 40 depibddsl 8!l saidt stefeolsdeeri€ ¥ooms
or (19).ynlddsdtHdmhisbeist&drbodi nent, the conpound of the invention is
PWDO 2009/ 138393PCT/ EP2009/ 055700
(5R) -5454{243,5-bi s(trifluoromethyl)phenyl]-2-nethyl propanoyl} ( net hyl
) am no] -3 opa embgdimepi gEtha vEREGyR js Mefyk i di nyl ] - 2- met hyl - D-prol i nam d
e (I8 or a pharmaceutically acceptable salt thereof. 5In a further
enbodi MRt fukite cHTRPMI, 18¢ cohBodrVMd Rledtn is selected from a list consistin% of:
(5R)-545-[{243,5-bis(trifluoronethyl)phenyl]-2-nethyl propanoyl ynet hyl
) am noj - 4- (4-11 uor o2- net hyl phenﬁlg - 2- pZyri di nyl]-2-pmet hyl - D-prolinamd
e (Ie). (ORI-pF-H2y@b-tsitrifluerpmetybeheryit<-methxirrnapey/Heneliiy) eminol-Avéiueren
i s hydr dGshbthyiptiendp2-pyddiny]aRnethyl-D-prolinamide (le);
10[ 94{ 243, 5-bi s(trifl uoronet hyl ) phenyll-2-net hyl propanoyl} ( met hyDani n
0] -4-(4-fluoro-2- nethyl phenyt)<=2-pyridinyl Je=2- net hyl - D-prol i nani de
(le). In a yet further empodi oy the c ound of the invention
is bis-hydrochloride salt off ¥
(5R)-515-[{2-[3,5-bis(trifluoronet
Dam no] - 4- (4-fl uorol52- net hyl phepy!
ide (le).

- 2rmet hyl pr opanoyl ynet hy
- 24P9r1"di ny1] - 2- met hyl - D-prol i nam

i (le)

(6R)-5-[5-[{2-[3,5-bis(triflucromethyl)phenyl]-2-methylpropanoyl}(methylyamino]-4-(4-flucro-
2-methylphenyl)-2-pyridinyl]-2-methyl-L-prolinamide (If);

15
H,N Ha #
o] H
T HC CHy s
H, CH;

F (If)
(58)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-methylpropanoyl}{ methyl)aminc]-4-(4-fluoro-
2-methylphenyl)-2-pyridinyl]-2-methyl-D-prolinamide (ig);

F3
CF,
CH,
20 (g)

or a pharmaceutically acceptable salt of (Ie),(If) or (Ig).

In a further embodiment, the compound of the invention is



In a yet further enbodi ment, the conpound of the invention is

tartrat @walhowizssos _ PCT/EP2009/055700
(5R)-545-[{213,5-bis(trifluoronethyl)phenyl]-2-nethyl propanoyl ynet hyp
amino] - 4- (4-fl uoro2-net hyl pheny0- 2- pyri di ny11- 2- net hyl - D- prol i nam de
(le). 20 In a further enbodi nent the conpound of the invention is
benzoat g58p65-¢b-(§ 5®s(ﬁ|ilﬁolb{r%‘thyl phenyl] 2—methy!propanoy|} methyl)amlno] 4-(4-fluoro-

R R e i e

25In a 58 rI‘\"e(i*merrbodl ment the corrpound of the invention is fumarate
salt of (5R)-545-[{2-
[ 3, 55bi sf tarfiifted @ADTRIMBHL)RE €OYBD ur%m&mb&ft@aagloyl}(net hyl )am nol - 4- (

'n a TulpREP EkeRB g ndaﬁ e R R OSP4t Pler

of 2-methylphenyl)-2-pyridinyl]- 2—methyl D-prolinamide ( e
(5R)-5-[5-[{2-[3,530bis(trifl uororret hyI ) pheny1] - 2- net hyl pr opanoyl ynet
hy Dam ng} - e@ﬂ:rfh'ek'@ﬁ'@o&nﬁﬁﬁ fﬂ Pl of the invention is hydrochlorlde salt of (?R) -5-

or o eégﬁi’&?§ i ¥8?°rr{eﬁ?é’%ﬁb%’;‘.}’ el Roear sy ainaly (42
f or mul a ¢ y'@'ﬂ”&")@ﬁﬁ#ﬁ@ﬂ@rm@@vl‘@'%l@ém%ﬂ@ salt thereof, which

process conprises: 35reacting the conpound of formula (II) wherein R

s C1 4,3 Wurth r&’%d@ﬂ@ﬁtf %ﬁ@é&ﬁ;ﬁ&&ﬁd%‘?@r@%&%ﬁ%.s@ boboMbfidb @é‘mm a

in a sw ratu

as 20- &iﬁ?éﬁmﬁs IR D S N e R S
phar1ﬁacé?umﬁthallphynséb%@pm@ml]ezwhyl Deprplinamideitieher enbodi nent ,
conpounds of the invention can be prepared by a process which

conpri 5 Erutif l&&ﬁm&f]t %H Rd ofthe! ||'Rfem1‘$rﬁg o rZate salt of

s 'N?asiu Fo i lateg Isgtr@méwﬁ hvﬁemﬂu%s-mﬁqur kT A0S0 S

sui t abl @—meﬂnpbhamsw}%pvrmm@;l rymiettyirDa@oliramide (et enperature or with
bor ape tetrahydrofuran conplex solution in a suitable solvent such as

IHanLOﬁ% Le{rﬂﬁ%{aér%gdl%ﬂtg 1% 0Tha Fthd Pvkndon 8oefbddle S7 Y BR)-5-15-(2-
Y [3, 5—b|s(tr|fluoromethyl)phenyl]-2 methylpropanoyl}{methyl)aminol-4-(4-fluoro-2-

methylphenyl)-2-pyridinyl}-2-methyl-D-prolinamide (le).

25 In a further embodiment the compound of the invention is fumarate salt 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 (le).

In a further embodiment the compound of the invention is citrate salt of (5R)-5-[5-[{2-[3,5-
30 Dbis(triflucromethyl)phenyl]-2-methylpropanoyl}(methyl)amino]-4-(4-fluoro-2-methylphenyl)-
2-pyridinyl]-2-methyl-D-prolinamide (le).

The present invention also provides a process for the preparation of the compound of

formula (1) or a pharmaceutically acceptable salt thereof, which process comprises:
35 reacting the compound of formula (I1), wherein R is C q_4 alkyl ,



triacetoxy borohydride in the presence of trifluoroacetic acid in a
sui t abl e’ygalu@zspgch as 15di chl oromet hane at a suit abl eciRFPROALII6E
such as r.t., optionally thereafter followed by conversion to a

phar maceut i cal | y acceptable salt. (1V) 20wherein P is a suitable
protecting group, followed by the renoval of the protecting group P.
Al kyl ation reaction typical |3 ® i ses reacting asconpound of

bis(trimethylsilyl)am de in adsuifj Ivet as THF at a
suitabl e tenperature ranging from-78 ure for a tine
ranging fromfew minutes -6- PWO 2009/ 138%§§PC‘?‘7‘3EP2009/ 055700 to
hours, followed by in situ additi o sui‘tabl e el ectrophile R-X
wherein Ris C 1-4 al kyl and X is a s gbl e | eavi ng group such as

hal ogen (i.e. iodo), nesyl, tosyl, tri®ruoronethanesul fonyl at a
suitabl e tenmperature ranging from-78Cgo high tenperature. The
renoval of protecting group p can be car( ed out using the well known
proceedi ngs for 5renoval of N protecting' group. Thus, for exanple,
when P i arsepnia iBgcsuitghledsotiuept @S @ﬁtha@@catuwﬁafdaﬁem@er@hw Baeh ami20-
W t h tri7ioPoosmieasiy ther@after folfowakdy doabéreion ab ¥@htrnsatelti@tly acceptable salt.

di chkor onet hane at a sui tabl e tenperature such as room tenperature.
10l n a furth e t of th ention co unds of ,;fornmula (11
o (1v) iy OHer SRSABE 650 RRRHcE bCIRVETON PR B0 CEREERIAEY B1PrPgiEn
(V), (\¢pmptisghidesedudian pka hgrpageiofdernalalllly. al kyl , using a suitable
reduci ng agent, such as NaBH4, in a suitable solvent, such as THF or
met hanol aRtra uitabl e tenmperafure ranging fromOC to room

t enper atine thNbor ane thydr of uran conpl ex solution in a

sui tabl e ;o@ : a tenperature ranging from-78C to
r.t. or wth sodi i ¢yansho de in the presence of aq. NH4C
saturated solution In & =ai Oabl e sol vent such as acetonitrile at 20a
sui tabl e tenmper@ure. sUth as r.t., optionally followed by protection
of the amne N vvit ot ecting group P.

F Il
10 wherein R C 4.4 alkyl, using a suitabl(e )reducing agent, such as NaBH, in a suitable
solvent, such as THF, or methanol at a suitable temperature ranging from 0°C to room
temperature or with borane tetrahydrofuran complex solution in a suitable solvent such as
THF at a temperature ranging from -78°C to r.t. or with sodium cyanchorohydride or
triacetoxy borohydride in the presence of trifluoroacetic acid in a suitable solvent such as
15 dichloromethane at a suitable temperature such as r.t., optionally thereafter followed by
conversion to a pharmaceutically acceptable salt.

The compound of formula (I1) may be prepared by alkylation of a compound of formula (IV),

(V)

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 fo room temperature for a time ranging from few minutes
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In a further enbodi nent of the invention conpounds of fornula (1D or
(1V) mayPye 208@ssed by a reaction of a conpound of for gukapriodhhssioo
wherein Ra is hydrogen or Cl-4 al kyl, (VM) LOis a suitable

| eavi ng group such as nesilate or tosilate and P is a suitable
nitrogen protecting group such as tertbutyl oxycarbonyl (Boc), which
conpr i sds hdey fulleetd by iroitu ddiitkint of agRMaple alletibphily BLOwWherin R & Comedikyl
by in si cycld satd eactilon th esul ti i

2009/ 13 at?gsp%@T é%o%’%%%%%’h e '(rafgé?ect&’e°gl1 2o Qg%?rg%%éo%’ﬁ ey tosyb
pral i ne EEIREHALIO AP AR ISR P 'ﬁ‘PB‘f‘g?&OPb' of ¢ g S%WF?F@&WF"-
wi t h pr diheceimeyalgf eupieding@rathi pican be icarried ot Nging theuwell Knownepraegsidings for
WnensP rrg;mbe@@pNspra@@ﬁ@agrdu,ﬂeprot ection reacti on nay ftypi cally

conpri serhrugaﬁ‘)p 'eQnglecﬁlﬂgfmpﬂgseﬁgé% @aig\ge)prd%ét nq'ege:tffﬁwbyaﬁ@carried ut
di chl oronethane and 5tr | f| uofoacefic acid. I'n"situ cyclisation rrayﬁ%e
carri ed Y8t tryPioREefo PRI BySLﬂ?E g SAYerdotHChs B8 ?H'%Qém%}?&?eafa@ PUEme
t enper attemperaithe sednjsomwoch tefmpeatural a (V) nay be prepared by reaction
of a compound of formula (VIl), 10 wherein Ra is hydrogen or C 1-4

Fer tBuc J7 5 Tuthe ittt {h%%@§5§§§ﬁ+@%§%3§03$8%3§?90 WFaybs piepared

pr ot ect idYgegadap opan yne somac fi (Mat al yzed in situ
i ntranol ecul ar cyclisation of the resulting free am no
MeO Ra CF,
L@
0
Vhe<en, O
CH,
F (V)

15  wherein Ra is hydrogen or C 1.4 alkyl, using a suitable reducing agent, such as NaBH,, in

a suitable solvent, such as THF or methanol at a suitable temperature ranging from 0°C to
room temperature or with borane tetrahydrofuran complex solution in a suitable solvent
such as THF at a temperature ranging from -78°C to r.t. or with sodium cyanoborohydride
in the presence of aq. NH,Cl saturated solution in a suitable solvent such as acetonitrile at

20  a suitable temperature such as r.t., optionally followed by protection of the amine N with
protecting group P.

In a further embodiment of the invention compounds of formula (I1} or (IV) may be obtained
by a reaction of a compound of formula (V!), wherein Ra is hydrogen or C1-4 alkyl,
25

(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
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15ester to formthe conpound(V). For exanple, when P represents Boc,
sai d depghwbegiid@gseseacti on may typically conprise react pog/rR20080600d
of formula (V) with trifluoroacetic acid in dichloronethane. The
deprotected internmedi ate nay then be cyclized using a suitable netal
catal yst such as 20Ag(l)-catalyst e.g AgOTf in a suitable solvent |,
such as depeiienéed midrnediate td forruhé Peslin uietiediive optidradlly daltoaleyiysprbtaction of

said cygGfd j ; ion | f-Qfai Pd(I'l) catalysts, such
as PdCl%%ﬁ@Eﬁg? @'g%gfggé ﬁ‘ﬁéﬁﬁqﬁggéa'ﬁ?@?':’ Q-?Zal b 2o C%em 2005, 70
1791- 1793489 F‘rb%ﬂﬁasw Nt o r RBICSeT S ¥?° malf gerg e&ﬁ%f?eraa ppn may typically
Sonogas ltom@rige upsdting afcompevmp o fiermifa {\8h) rwithaa (roixturg | of whieheromethane and
a subt ahfifiok&Reti®gcigl MUBiBERIsAABN IndjBeDER Aedb@NEUriAg Svoricp BY iuBiRY .aquENE

ZOgQIe;ﬁgggE’asﬁIC%grﬁg%Q%g{r%ggﬁgggwatﬁ}e_an acetyl ene am no ester (IX),

wher ei rogen protecting group and Ra is hydrogen or C1 4
alkyl, in the presence of Cul. This reaction may be carried out in an
i nert sdlheaompoiund thfermule $énay bé ppeplateathyunea¢tdn. of Bxcamploesd of fosuils &Yl e
pal | adi um catal ysts include 5 but are not limted to,

tetraki s(tri phenyl phosphi n) pal I adi um (0) and

tris(di benzyli deneacet one)djpa IQdi um (0). It i's al so possible to
generate the palladi um (& gat al’y AN sigu ¢ g pal l adium (11)
sources. Exanples of suitaple pall . m (1) lrces include but are
not linmted to, palladium (I11) acetate, {pattadi unft11) chloride,

pal | adium (I11) trifluoroacetate,ne CHs

di chl orobi s(tri phenyl - phosphi ne) pal ium(11), and

bi s(di phenyl phosphi no- 10 ferrocengypal | adium (11) dichloride.

Sui ygbl e solvents for this reaction gnclude but ar m/ggt limted to
triethylam ne, diisopropylam ne, N, N-dinethylformam de,

t et rahydr of uran, di oxane, toluene, benzene, 1, 2-di nethoxyethane, and
1- met hy Iwi@réiy Reolsi fidrages. orBades alikiid Ppisas plitabiesnitregerbprotasting geetipagiich as
add: t ijveérttiuwlcmeaﬁb@agt(isga), ivﬂ}idﬁﬁérhﬁrﬁbelslz_dmbﬁﬁ)ncﬁf fitdbdembprétdeass group P,
i ncl ude L OL. : :
i 3qr GpREHAE Bela Bl PSP REIRIGBLE! Sl Bt gpyins froo amine
phodphi FEEAKRIONTR& CPRRIYME but are not linmited to

tri phenyl phosphi ne, tributyl phosphi ne and et hyl enebi s

(di phenyopkgmpicN When G0 RapReHEs Bbc,f @liddbarotedion rédtabeintay§picllyAcomprise
TSt 2t GodiftiPa hholf U BLAGE A3 B UEBRESAN LBl el %fogxgtn&e. The
schene: %&" typical Ty Cco ises react1ng a N-oxIrde o or mil a
(X), whéerigedied irdermagiatedravother bie gvdliprd usiagR puitable, matelr eridystgiush s
wi t R0ac &tg(i¢-catalygtie.gdg Caltf irl & 6@tahiesovenBoslkodl dsaacdmnidlarabat. of Aneri can
ggﬁrfgle@%ﬂgﬂ g&ibcébgegﬁétal\é‘a{aly%@ pr%g?ﬁdo @saiigﬂ%%cﬁbﬁg?&ﬁde) J%?/ekgrgngm(n)
WL NesRiayeR, sl 3 FRCRINCN. X3k mefti B ERS e 8 ol PR el g 70

i.e. metH@hdI795.PWD 2009/ 138393PCT/ EP2009/ 055700

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

chlorine),
CF,
LG N | o
2 N <en CF, o
H,C CH, Ra
MeD Q
N
F (VI P (1X)
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Step (H) typically conprises reacting a conmpound of formula (Xl1)
wi t h netthgoessf3e33g] chloride in the presence of a suit abrgprsmbyesito
such as dichl oronet hane and a suitable base such as triethylam ne.
5Conpounds of forrmula (X) may be prepared in accordance with the

foll owi ng scheme: 10 Step (i) typically conprises reduction of a
acetyl ene am no ester (VIl), wherein Ra is hydrogen or Cl_4 alkyl and

P is a R 89%Re feﬂHpamlHé'e@% BOY GREleRN A |sre?ﬂ%bé9'br6t§&fh@'é}hl€|§ and Ra is

sui t abl gyhRiged ¥F ﬁgrﬂk‘w: eﬁ-n@é’bﬁc[xleqLH%trb%mﬁMSé Oedbiit!in BR inert
appar ent to those |n he art of organlc synt'hesi s and

may
i ncl ude,soivgpt. éxtgresensa of a@ilalsimnb@cgrxa@ﬁfef%ﬁa@blepﬁw efalysts include
at moSphanue. Strep (dy t yipitedl | yto,c onfetriakie@righanglahosphirefpellxtiiing - (0)  and

el oYi ngs(@ineHiiabRoBhEioRINEIIAET0L & ¥0hsd podkiBblo LORSERMERERiGN (0)
ac fag[”e%fg Al i as.ﬁa Soaﬁ%A Ems(ﬂgg&ﬂgessU%Qarﬁgleg'o?gg?{%ggghaa@fm 3 séhrces

f or mul a(oy %@} EB@ nﬁ BpHsd s pha '@FI@"bB‘r &8 15 diafizd debﬂdwde@Wmﬁn (I
der i vat drifjudragcetaid edighloroBla(tiishenyleprogenine)pali@did (8], lept , bis{diphgnyigtesphino-
cotmaen]E ifeiédent héulmue(ukai@mna@ tS0RalsK isblvertsFeF S0 rda@fior? cRIIBIH® are not
ester I‘ Cl ro (0] I,

Rt es, Qnée ot %@é P'aF”l O f%@ éE%fﬁ%?Af S gtTprvarbiran,
(XI'V) NH '%BH&}EIW&E ”F%’F%] sPimefno H%I g 3 épra? o %9vrf%'aeenen86?esaand
conpoundhespingskg be\hicludddeaseaddiResiis e eastion Kylesivdd hExamples af suitable
SUI t abl &ased mentie sitkylAsinetlvarTor exaimSel ety EniRdl HEps O pflah B e SHamifGres
< Saﬁt g6 'Exe?rﬁp19§ i S at(l:)%u![p?@g ife téb%.tﬁ@é‘n 04k OJutf:%’r%Irerla nf/d.t da®
achi eved P RARTANNS . frﬁ?ﬁ&gﬁﬁ%%% ethufrera ﬁt*jewvi?zﬁwlwear m of the

free base with an appropriate anmount of suitable acid and in a PWO
2009/ 138&9%36&%0%0&5?\&@ SHbilclbILES 39| endsilaieCc hrap, anayalbeobblained in

(e g. e %3 gater (e.g. ethyl acetate) or an ether
i etéﬁ‘(a et\ﬁer or tet raﬁd?]gr of uran). Phar maceutical ly

acchtabIe salts may al so be prepared fromother salts, including
ot her 5pharnmaceutically acceptable salts, of the conpounds of fornula
(1) using conventional nethods.

HO

F3
CcF
CFy MeQ 3

CF, CF,

¥ HC S eH,
3

z HC™ ek,
Hs Step (ii)
—_——

i) Lo lSlep (ifi)

CF,

CF
W HCe™cH, :
CH,

PV

25  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
Na>COg3 in the presence of a suitable solvent such as an alcohol i.e. methanol .

-9-



When a specific enantioner or diasteroisoner of the conpound of

formul a (s 208/13898i red, this nmay be obtained, for exarrpbe/,Epﬁ(momstmﬁ
appropriate optically active starting material 10(XIV), i.e. a L-
propargyl glycine derivative (Xl Va) and a D propargyl glycine
derivate (XIVb), wherein Ra is hydrogen or is C1 4 alkyl, using any
of the diepr(d) typicate sempriskascaictired a ieionnd @f i Ra (NH, W methanesulfonyl
15( Xl Va)

AN alcﬁPeQéMQﬁglarﬁr{éUpﬁr%sén?% r%??%ﬁﬁét? 9%@%@%}?%@{6@(&0&&%&?@é%l?u}a Hase
di ast er 64f38 rleéy 9T'®and (1d) may be obtained starting from(XI Vb) ,
wherein Ra is C 1_4 al kyl, using the general processes described
heretn fGunhsveds 20RymeIaRR)y @by 68 pRdpatdirinmc¥drdasceokititihasbiRna R scpames at
a conveni ent point of the process. Alternatively diastereoisoners

(la) (Ib) (Ic) and (1d) may be obtai ned, for exanple, starting from
(XI'va) or (XIVb), wherein Ra |s hydrogen usj. ng t he general processes
descri bee h «h n fol | owkd by »seBarati,on of thie mi xtuy ; i
di ast er eof/sOnE t o ven| et /PO ity of procesg. N\
di ast er eoi sOnersof, %Pa(l) na y ghd (11bY nma )

obt ai ned fr omei_p! eF*rredl ‘at e _TISAY ef”n Ris G al l% | N o
accordance wt e foll ow ng sche 30and di astereoi s

and (11d) may bel obtained fromintermediate (Vb) , wherein
D) e dll)) ! X)

10
Step (i) typically comprises reduction of a acetylene amino ester (VIl), wherein Ra is
hydrogen or Cq_4 alkyl and P is a nitrogen group, using conventional reduction techniques
suitable for such compounds. Suitable reduction conditions will be apparent o those
skilled in the art of organic synthesis and may include, for example, palladium on carbon
15 under a hydrogen atmosphere.

Step (i) typically comprises oxidation of (XIll) employing a suitable oxidising agent such as
3-chloroperoxybenzoic acid (m-CPBA), in a suitable solvent such as dichloromethane, at a
suitable temperature, such as room temperature.

20
Compounds of formula(lX) may be prepared by the corresponding propargyl glycine
derivate (XIV), wherein Ra is hydrogen or C 1-4 alkyl, using the conventional technique
known to the skilled person for obtaining ester from acid and for protecting nitrogen group,
see Floris P.J.T. Rutjes, Advanced Synthesis & Catalysis, 346(7), 823-834; 2004.
25
0
Ra
HO =
(XIV) NH,

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 sclvent such as methanol at suitable

30 temperature such as 20-70°C.
Where it is desired to isolate the compound of formula () 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 -



C 1 4 alkyl, in accordance with the follow ng schene. PWO

2009/ 138398 200003805(i ) and (H) conprise the reduction tecekpdiodogsoo
m xture of two diastereoi soners (1la) and (11b), and a m xture of two
di astereoi soners (1lc) and (11d) respectively, using the same 5
procedure described herein for preparing conpounds (l1) from
conpoundgit4big sofvenil spiskds iy Hepal & d. @thapbl samdthaha), Wheestdr (e.g. ethyl acetate)

di ast er gQif R $e. b NGt NGh 'd?@ét?ah?ijn%%}r hyeoi soner by conventi onal

means such as chromatography or crystall’l sation. In a further
enbodi nent of the invention diastereoisoners (1la) and (11b) nmay be
obt ai ned’heonacaHticaltyerqeepichiessaltyinegy alsquberrseppred fromootheysaisk ficluding other
accobtdambermaddutitdly dazkep@biensplise beies compbids) ¢l imn(hlP) using conventional
di ast er gpitgegers (11lc) and (11d) nmay be obtained frominternediate
(Mb) , wherein Ris C1 4 alkyl, in accordance with the foll ow ng
schene. 15 Step (ii) (Mb) 010) (11d) St egégi) and (iig)corrpri_se t he
cycl i satWben 2 sPepiaerandomek pidiasigroisamer of Ker epBpPYEhelr rnHa)(Dds Eequired,
(11b) aribis anay k¢ obkired, tihe exampld) faeh dheapromaate oplidally amtice &tbitehp, material
using tRRNSANB. a L- propargyl glycine derivative (XIVa) and a D-propargyl glycine derivate
(XIVb}, wherein Ra is hydrogen or is C 4.4 alkyl, using any of the general processes

described herein.

Ra

Q
)l Ra
HO “”’F\ HO x %
NH,

NH,

"J’ i

15 (XIVa) (XIVb)

Thus, for example diastereoisomers (la) and (Ib) may be obtained starting from (XIVa),
wherein Ra is C 1_4 alkyl, and diastereoisomers (Ic) and (Id) may be obtained starting from

(XIVb), wherein Ra is C 1.4 alkyl, using the general processes described herein followed

20 by separation of the mixture of diastereoisomers at a convenient point of the process.
Alternatively diastereoisomers (la) (Ib) (Ic) and (Id) may be obtained, for example, starting
from (XIVa) or (XiVb), wherein Ra is hydrogen, using the general processes described
herein followed by separation of the mixture of diastereoisomers at a convenient point of
the process.

25

Thus, diastereocisomers of formula (II) namely (lla) and (llb) may be obtained from
intermediate {(Va) , wherein R is C 1.4 alkyl, in accordance with the following scheme,

CF.
! MeO 'Yj ?
A
o H
CF.

VHe™ e, :
CH, He

TF,

MeaO
Tt
o]
o]
CF,

He™<on, Step (i)

—

(va) (lla) (1lb)

30 and diastereoisomers (lic) and (lld) may be obtained from intermediate (Vb) , wherein R is
C 1-4 alkyl, in accordance with the following scheme.

11 -



procedure descri bed herein for preparing conpounds (I1) from
conmpounddw6o\b)o/138mk!1 owed by 20separation of said m xtur @ecefep2009/055700
di ast ereoi soners by conventional neans such as chromat ography or
crystallisation. Steps (i) and (H) also conprise the renoval of the
protecting group P. In a further enbodi nent of the invention

L 54

di aster rs (11d) #nd (11h), Rey be obtai ned 25fr &, nt er medi gt:e
mee aw Pht he f ol Dok .1/38393
Mpri S@s 't hesg I eact'i oR M e,

(I'va) in

(1Va) (11d)(11b%-Siepéd :

sui tabl e el eot fhe R X, wherl®i n R.i s| Ci® 4™al kyl and,X ils

sui tabl e | eavi roup, to obtain a m

di astereoi soners! (11d) and (11b) , using the sanme procedur®& descri bed

herein for prepari ng( conmpounds (I1) fromygonpounds (1V), faldjowed by

separation of said m xture of diastereoi sonmers by conventional neans

such as g¢hraopmat Qgr.aphy or crystallisation. Step(ii) conprises the

emoval SFPREnErGL EtRTRg BRAREIGHON 16 obiqih amilie 1k R ARSI FRIFRME (1a)

t he i nvendi(bh), andeteiklbes eidwerdiastargaiporants ((Iena)d (Hdyrespedivelsi urind thefsaoe

i( nt e)s?’ecﬂriaieau(d &@%crib@d aea thanespaning hcdmpodnak |(Pyirtg s@hpmds((vyb‘buolwed
11le) (1 r t i :

el ectr ophi ?%Eﬁ%h %gér}gi'ﬁ eso?eéj%tgr)égllgﬁhﬁ%?fng?? é| gi?\gwsgfléts %B?%égotr@é? by
| eavi ng SPEUECES SR 45 SR BR Y QS il ed

15di ast ereoi sonmers (11c) and (1la) , using the sane procedure

descr i bda aferteemerhlosdinpestpatrtha thveotigrodinstefdolsphniero (had anp guisidn gy 8 obtained

f ol 116wedrdny mépaediateo(Via)f, veeran R ixi0U{_g atkyl, in accordance with the following scheme,

MeO, RO *
) i N iy, N Q
o H

H,C

CFy

(Vla) (lla) (lIb)

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

15

050,Ma

cF,

} Step (i)
—_—

F (Vib)

F
(lle)

(ild)
Steps(i) and (ii) comprise the cyclisation to obtain a mixture of two diastereoisomers (Ila)
and (llb) and a mixture of the two diastereoisomers (lic} and (Ild), using the same
procedure described herein for preparing compounds (l1) from compounds (V1), followed by
20  separation of said mixture of diasterecisomers by conventional means such as
chromatography or crystallisation.
Steps (i) and (i) also comprise the removal of the protecting group P.

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

-12 -



di astereoi soners by conventional means such as chronat ography or
cryst al IRweth@mssSsep(ii) conprises the renoval of the pcoieesdobnss700
group P. 20Conpounds (1l1a), (11b), (11c) and (11d) nay be converted to
(1a),(1b),(lc) and (1d) using the sane procedure described herein to
obtain a conpound of formula (1) from(ll) In a further enbodi nent
t he di aster oners of fornula (ed)% rrel y (1 a) C'andmg may be 7
obt ai ned ?Fg}j ' mer (11 o '
accordance & t 2ahel taw n .°chéma Dy 78 8

m xture of twe_dlastereoi soners" | a)uweangl (ékb) " using th@ sAmes
procedure descriibed herein fgg, E y epari corrpound (1) fro
(111), followed by separation of said xture of diastereolsoners by
conventional neans st¥@h as chromat ogr apfny) or crystal lisati I 51 30
PWO 200 138393PCT/ EPﬁ}%gﬁa 5t5700 (l c
i st or G GBI PR g AlAleD r@ng‘w i gsﬂg T Uk o
from di dist étol el §19134 e\/\lﬁ@Y'Qg Rsc aﬁ? Ql RYFr reets

wi th t helidstéreoiabmgrssitiipand Pio) [ esibg theosarhe pajzkding cﬁsnmbddth&eloffort m;eparlng
ﬂg?:fjﬁrﬁ%hfp%ﬂﬁéss 1) Q?ogg%n( dodthds W)' NgIde %?”ES é?éﬂﬁ\e?;gh@aléjer%&fdr@e&
separ at BSOSOl E T oLy
such as LPRBEPBETESHIIESPMErs)of et AraleeingroedRpounds of formul a
(VII'1) may be prepared in accordance with the methodol ogy provided in

X\g 200§/ Iﬁ’%zfﬁﬁﬁer rRESHTBRMUSTAné ?ﬂv&hdrﬁ?lﬁﬁ@%m‘éﬂ@@ﬂl’éﬁ g\?ﬁgﬂ)%ﬂ é)'lrg?gbi %Etam)ed
Cogmq)ktl))ﬁng&)(?n g?re rﬁrhafé ﬂ%@l @§§é09@ﬂk§% thgﬂ)"gﬁ g%{l Al'fied from the

racemat e conpound

R

 Step (i)
————

Step (i)

F (IVb)

!
{llc) (lla)
Step(i) comprises the alkylation reaction with a suitable electrophile R-X, wherein R is C
1-4 alkyl and X is a suitable leaving group, to obtain a mixture of two n-protected
15  diasterecisomers (lic) and (lla) , using the same procedure described herein for preparing
compound (lf) from compound (IV), followed by separation of said mixiure of
diastereoisomers by conventional means such as chromatography or crystallisation.
Step(ii) comprises the removal of the protecting group P.

20  Compounds (lla),(llb),{llc) and (lid) may be converted to (la),{lb),(Ic) and (Id) using the
same procedure described herein to obtain a compound of formula () from (I1).

In a further embodiment the diasteroisomers of formula (1) namely (ia) and (Ib) may be
obtained from diasteroisomer (llla) , wherein R is C 4.4 alkyl, in accordance with the

25 following scheme by reduction to obtain a mixture of two diastereoisomers (la) and (Ib),
using the same procedure described herein for preparing compound (I) from compound
(lI), followed by separation of said mixture of diasterecisomers by conventional means
such as chromatography or crystallisation.

30
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(XI'V) using conventional nethod known to separate enantioners froma
racen c Mgvetosoeizs®@ Al ternatively, corrpounds of formul apC¥EVE9/055700
(XI'Vb), wherein Ra is hydrogen are commercially avail able for exanple
from Bachem AG CSPS Pharnmaceuticals, Inc and Nagase & Co., Ltd..
Conpounds gf formula (XIVb) wherein Ra is nethyl is commercially

avai | abl e Nagase {°Co., Ltd. un npounds formula, (1) and
its phar nﬁc i pt ab “ﬂ’(%al)t afd i y fo;nnlp are
speci fic antag g 5 chy#etii) ns, 1 nc
neur oki ni ns. #d- Rinins are a famly@
car boxyl -term sequence 30 (Phe-X-Qy u- Met - NH2) They ‘a
actively involved in the physiol ogy of boih | ower and advanced
fornms. In ma ian life forms, the main ta& ékl nins are substanceUB
(SP), Neurokinin A (NKA) and Neur oki ni n B (NKB) which act as

neur ot r ansy totlé?srtesro%Bﬁiners bt formﬁMl?—%eﬁf’&%}?’gﬁJ/ 2008/ @8540Rined from
neur Om%ﬂﬁ%eréme r{ﬁa??lﬁ gflg hr%'aﬂ 1 TR cEGBLRd Er?thl:a‘?(gllfo%g scheme by

pat hophysi ol ogy of i 'seases. hr ee

t achyki ﬁewtlp@cé@m@w Bavixtuse e twaerwasﬁere@somar@eﬂlgb and (ld) , using the same
NK1( SP- predeeiurd aggcrib&KRAeldM<forpirepaaingi dopnpoand (Mg N&Bp@ur&f any, irslgved by
whi ch argg Waﬁﬁﬁ Yordisgir kit Rd otfhrﬂfé% éqﬂ ohfla"r s °6¢ idrdbn lbﬂélv%lﬂ%n%c%@h as

and peri ous S tem Parti corrpoun

i nvent i &ﬁroé?%c’%@f’ ph fo's MBni sts of the NKL receptor. The
selectivity of conpounds of the invention on the NK1 receptor is nore
than 100 fold 10 with respect to NK2 and NK3 receptors. Conpounds of
the inventirpn are usef gk |n t he treat nent of conéjtions for which

ant agoni s rec i s benghii
.:,ms_d_tes r Pbihg

SLSWt h the copkEXt of tJﬁe{@
present ihventikQ th i.ons dised feiei
are classifiggd iln t'hc “Di agnostic and St at stcg £t Manual of MeR alyhe<en, s
Di sorders, 4th i tion, published by th rican Psychiatrt
Associ ati on ( DSNFI V) and/ or the Internatfpnal C assification
D seases, 10th Edition (1CD- 10). The varlous subtypes of the F
di sgﬁders merftPoned herein are contenpl ated " part of the present (@
invention. Nunbers in brackets 20after the |listed di seases bel ow
refer to the classification code in DSMIV. Conpounds of fornula (1)
or phar feeeraungs afyfogodle pfAl) eayabe spreprieeon agoprdsacefwitis éhd methedology
t r eat mneprovidedin@vO@pbsworEr i sor ders: Depressi on and nood di sorders
i ncl udi ng Maj or Depressi ve Epi sode, l\/ani c Episode, 25 M xed Epi sode
and po, mani ¢ ressive Disorders including Mjor )
Deprida o CAUTSPUET ASIV) oy SR E SRS Aot e dnssnatiepa!
Not O hdaditiope(28p6L. ﬂﬁ@(‘d 143011442Bi pol ar Di sorders includi ng Bi pol ar |
Di sorder, Bipolar Il Disorder (Recurrent Maj or Depressive Episodes

with Hymrbnﬁmmh@s BRFSRURSIXIVZO6 GWb) r%@lb@t a1 e Sfrdah 3 eb%rr{a&p&orﬁ@aund
and Bi pgkafn ubing @oAesntibedl thﬁl&TNMo'ﬁ@l tﬁré@%i teeshadnd8BeRMom SréimidRbdure.

D| d I

ndlt ?&i‘ezn%géé@% SR BE ol (Elvall SM VTR S rogen are
Feat ur e§°mW9£rﬁa'Waﬁ‘éﬁ”a@§pré§§PW8 le) frera @ﬁ §B’b|é WS ﬁéﬁf"&a@é‘%% el§c and
Wth MNegabeétCo.cbid,. Sotmpbamisesf fordudze dXMb)dwhkreinrRieis raethygllisidomaqet dialy

subt ypegyMidole RsRNRgaty & degatiyres, Wth Manic Features and Wth M xed
Feat ures) and Mbod sorder Not Ot herwi se Specified (296.90).

25

N
f

CF,

3

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
30  (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 Neurckinin B (NKB) which act as neurotransmitters and
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35 Anxi ety disorders including Panic Attack; Panic D sorder including

Pani ¢ Difsgpadess/mskiosout Agor aphobi a (300.01) and Pani ¢ Dpg9iegerookizin
Agor aphobi a (300.21); Agoraphobi a; Agoraphobia Wthout H story of

Pani ¢ Di sorder (300.22), Specific Phobia (300.29, fornerly Sinple

Phobi a) including the subtypes Animal Type, Natural Environnent Type,
Bl ood- r@rdmmﬂﬂrﬁomn-l\nammalwanmhykrﬁns uaty @oalibliep dhwd pathoehysiole®) of a
Soci al ReHer of Masaddiséipesety Di sorder, 300.23), Obsessive-Conpul sive

Di sor der. 0 ti.c

Sty ess ahi%’f R p BT 1SS D AR o300 P68 i), e
Anxi ety ( f&pfeﬁﬂmgimgl @5@39‘3@@#@2@)9&”@@5?@@%@ Usio threrighout the
CGenebal debttaloelvolerfGNE) end p@ghed nervBub sysdgroe- | nduced Anxi ety

Di sorder, Separation Anxiety Disorder (309.21), Adjustment Disorders
with An : 0 4 0 ! ecif]

(300. 00393‘?@%&%& gonr@%c}”r”gggf @%ﬁﬂéﬁ%‘r"g%%ssrﬁ%%é é\gﬁtﬁé%’%%\ﬁ g‘%c@lﬁ’g&’tgg

Di sorders such as Substance Dependence, Substance Craving and

Subst anclédhefdrligtiyitySobeirapmtads rmﬂthﬁetnv@itbormtems Mgt hecaptoBub stoemthen 100 fold

| nt %l c%{horg %yg) w%ﬁd I(K(%hrg Subst ance- 1 nduced Delirium

Substance- rsis rrentl a, Substance-I|nduced Persisting
Ammesti c D| sorder Substance | nduced Psychotic Disorder,

Subst an er 0.l :
Subst ancshgauaed LB agLls G e S AL dpiggoris
Sl eep D é?c%m‘af I88PM§ICighogen Persisting Perception Disorder

(Fl ashbacks); Al cohol -Rel ated Di sorders such as Al cohol Dependence

( 303590)vvithhh Wnte‘)@@Smeﬁ)%h%nﬂﬂ)/entrﬁhCmBQérrﬂsrﬁééﬁmﬂﬁQ tHeIndig&tidn9dsed herein
Al cohol Y}% %%Fﬁ&@lln Qf?egblag;rbljfthb‘gﬁ&) @qé lstggglq@'lé &Qﬂl' [5!5(51‘%6 4910E8ﬁ|0n

Wt hdr a er s
Al cohol H“H%h@éd Pé?%l%’??’ﬂfﬁnlgsm’ﬁ i S'Pf'%ttﬂ”déﬁ MAV };@W&{OF | e ulpiggnational
Psychot i@adifcetiateof Dileasdso|10tmBditen (IKEbt0)Di Blur mqusNubUpe$ of theudiedrders

élméi ety kRiBhEE heref &@h@htd 6@@5%@ﬁtalthé%%§emqméhﬂ@n ANgmg@Ls;.hfmﬂmed &
. ifi

(29?B a?t%: ﬁj]% %%r‘m%# 8‘1& het?aﬁ}lq%c%g?( t]E{'ngé? chi'h%l\\@g\?derg such as

Anphet am ne Dependence (304 40), Anphet am ne Abuse (305.70),

Anphet arGamepduntiorf foatilartl) 02 pRar@ceutRally\ameptabla satts Werbafmaayetbe ¢fA82.i0)he

Anmphet aﬁ?e’%ﬁnérﬁb@fﬂe@éﬁdv&ﬁﬁg g}g@,,:dg}sum Arrphet am ni leUCEd Psychotl c

Di d het et

anx ety DSPESRRE, R ISsad dBHe Tkl Rl PoRTRR i ce. Ma Episode

AmpR&t aflixed Faigedasen é@pmmgﬁmmdeaﬂapmﬁwﬁep@md@és IR@luﬁmdﬂamrsRﬁnﬂ@sswe

Not Ot heDisdrder, Systhiymiceis¢rA82(3AD;4) CJaépsresm Bebalce loDOsiaraise Speuitibd &511);

g”g: RGB:F%%rﬁ?lsgﬁﬁe} Qnm(:ﬁeuﬁ 9@ olagﬂi A e.l rfpw&&d Wmo?aéfr gﬁﬁeda'rréﬂf Wfjor

G her w EPRFRET B0 %92”' e i Fisoab (Rt o bt Bisorder

Cannabi $3@epdnanch Bip &B(ﬂJSQ}U?I’ Noh frilsivise Abrrod ie3(@86.20);, Ottan Melod sDisorders
| nt @RI catditing RB3d 8H9ardéaDinaly & Gatets iMarlida0 Tobeikibr (208.83) which includes the

Cannabi %ubﬁgé@%tf %%P%slv% Péda&fegew.m%@@rbgg feRGYE R&B%Eoﬁéywnh Manic
Di sor d et

(209, ) Feates ABO MR Mo FERTER s SUREIRnSE S it Aot DROHSt daRluging the
(304. 20)subigpen i Popressiye306ate®s, Withcldanie Aeatued aad Vbth MB@E B@jures) and

Cocai ne N¥ddrmiscraat N62SReRlise Spsaidie2bpboxi cation Delirium

Cocakne-1 nduced Psychotic Disorder, Cocal ne-I1nduced Mod D sorder,
Cocai ne-| nduced Anxi ety D sorder Cocal ne- | nduced Sexual sf unctl on,

Cocai ne- ﬁﬂ’ft?%@'ﬂorgle@eﬁﬂcpéﬂ@&%@r‘c Alterkobanicrids tdpninslydinosoanire Pisrester witholt
Q her wi sgoBpbobibi 00(®92a8y ; Parid | RissrdergevithRAlgataptolide s (30021 Agotaphsbia;

ﬁgl :_lﬁl:: Lrig mﬁﬂlam@ﬁﬂﬁw& (é%néq}'so'ﬁé'l %GIQQ?%C*@W%NE 960.28) formerly

Por cont EIBE: EegR, FRbiRg %%52@9 gt Vb Welhupl SRt ey, Blgec-

40 Injection-Injury Type Situational Type and Ot er 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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20 Sedative-, Hypnotic-, or Anxiolytic-Induced Anxiety Disorder

Sedat i vé:’wol-ijmssge or Anxi ol yti c-1nduced Sexual Dysf go¢iEP@Ib9/055700
Sedative-, Hypnotic-, or Anxiolytic-lnduced Sl eep D sorder and

Sedat i ve-, Hypnot i c-, or Anxiolytic-Related Di sorder Not O herw se
Specified (292.9); Polysubstance-Rel ated Di sorder such as

Pol ysubdlisorder Daee ihalen cBer{e3al4 Madjcal afmhdlﬂbhe(’z%cm ,USkhstamje-Induced Anxiety

?Ef’ﬁf] anass &eéxat 8é 4?5@&{ d@{x% usig rggb e@g'; gﬁaﬁﬁh%ngs?lﬁg'd%{s?ﬁtrhy Anxiety
sl eep da@@éa %@'% ﬁé'éer@ﬁﬁ p§§ mqu 1 nsomi a (307.42),
Primary Hypersorml a (307.44), Breathing-Related Sl eep Disorders

(Ozﬁo 559) s@mmdea;ed%&@dﬂar& |a@|pd|ﬁ)g S&Hbi;@a"ncé30§e 415%0:@9@ Byas eEnsabdtatce
erw Cld}

Par asorml 3 % g’%rrag'z %ﬁ?@g % s(ile?r{c Iﬁ&lﬁ:@daﬁlsorders
D sor derUFAgHE tség & B lcelory B %%@fzf@r 6@2%) JFeionoer indirae Defldym.
Qt her wi §alb5t§>euce4n®ueq Pemistiny DeBlandip, Bilkstandet sduRet! Heesisting Atwrestie Pisorder,

Ment al RRaRiAes-Ifiiebd FsytRARMisard3e) @n@aartdé IARGEaEMobe higbrdBY, S RInce-
( 3071042)I n@lﬂ%d W%ﬁé@ Oﬁfgb?d&ge bﬁbﬁg I\égl nm}(%t &I\ﬁ nﬁ)?éfu ]J%tlgl(l) r %ﬁ Bsté ﬁcoe?Ilnéﬂc),ed

Sl eep Di sor
sl eep dieeR PiHeEdss a&@sﬁeﬂ%@aewF%eﬁs'%twah'”@?@@@@e@sa@ehéﬂ?@?hﬁ@k@mA'cohof
di sor derRglatne lismpddrhisocipas AJcohelsDépendeh g 369180}, Grimhohabude (@68.00 ) Wdcohol

flln igﬁﬁ Ieantoﬁlﬂéin&u@@?s@@?eAlbglﬂil'r%%&é\ﬁ&a S;zg)u m§l@r EoHON frtheleA18n LDiriG D YRR 81
ol ecp. gt PEFITGRED G Biie-TibRRHT, "B el A8 herning
8sa P(rawtlg)Dlmfé@rucﬁ Q@OEWQU%Q%PW?@@“@@WWQ& Algghatypucgd Mood Disorder,
B| nge Eaticohgl-Pidu ged danXiefye DisBrder mAkohigv ndisa d ( S6kab Dysfunctiond idghbhieduced
ilgg;ﬁfglﬁsf&b’ gbggrdePV\Qna09\%0%%%8@{%9“@5&99.3/ Qéﬁ@@meﬁbl@@ %’Bgcn‘led %91 9);
Di sordeﬁrﬁq’f’%g Bi n %%?kl%gqrm'ﬂﬁ'ﬁ‘ Iﬁ?ﬁg%d; D§;5’é(£qr?| eSHC 3 mine
Auti sm @%@Dﬁ%ﬂﬁe[ﬁg A8k Amphetartia e MPusa(30E 70, AMpbetasting t_ngcmqaeyn (292.89),
As pangerAmpHatanind ewithg2i 8@)92 Oﬁewnmeanﬁiﬂé dietox(catiéh 80gliriui Aﬁhbbéldmlne

Di si nt egsaj A4S PRLKAP Y8 BB AR
A ront | &n nggﬁt?g% P”é'n p'c 'nésr Cﬁa?rfé‘@?hﬁt%@@k?cﬂ%ﬁf'u%??ﬁ

Def i ci t Disgrgert and |Aml'5etanus©1P@&ied:@mrdmrquty@§1e(\3@a Speyified (292.9); Caffeine
At t ent i aReldded | Disbrdeldy RRICRCAd VTAffeidd IMoriestichO (Ssemm owtdeYinduced Anxiety

wgtg?gggq.gvlogd Y RE bR i é;g@ﬁgo%ﬁ[d' EbtrofdIRBRIACbISKHdY N3t %ﬁﬁaﬁﬁse
Ty per aciesiieg (925 G NN o) SHEUPh P8 Caneh Sopepagsare (HA IR
Di sor derGanDabis Aiuse ¢3Bel)v Caumab]; oedetion $28%h8% s Ca@omahire intdiication @elirium,
i ncl udi r(@hrfnbﬁis—?hﬂﬂcﬁﬂ%e@%tk@@@depmhaﬁly-mﬂjlkgaJﬂfnﬁﬂ-ﬁy’ Disorder and Cannabis-

Adgggftcﬁ:{)grl% Org&pﬁﬁ sore er 1§F%ﬂ¥%%ﬁg& SJr%’de% &é‘?{ a(tgdléé%zée% fuch as
Di séPdequqatnecngfée §¥ci®)i egcaippdbrse (59369 )d crosaibacRtoxsali 2%,
Di sor derCdcabeé. Yahdraiat $29ﬂa(D)|, tGocBingonttedcatiom Malidumg Qdaeinsdiducpd sPsychotic

Par anoi Cbl?&&éror@ﬁicbﬁw}é Iﬁh&@ao&%od Bdorébr, c%%&hé@ddﬂ.c@@rm 'diébr&rs@'bﬁ'ﬁﬁe-

301. 20), .S P

(30 20N R 8RLHR by g aB0™ Aot ST R of #?ﬂroﬁe% st Rbitec
(301, 83)D18cm%& N%n@&'%'ﬁ@oﬁ&?@'fﬂ%ﬂ IREHP X eraliugimogenRelated dPiseidersi guch as
Per $6nalHdllycibbgov dBépélﬂﬁhc@lXSO@&@); daatiudiergeanadibisg 0BeS.B0Rr Hallucinogen

(301. 82)|mto£?€£’t%ﬂd@©§ 88@%&9&3% BB %ﬁgrpe@ gﬁ isorder (]glashbaclﬁs 292.89),

Qobsessi Ive ersona %

Di sorde:ﬁ%? n&"’ﬁ'erv!ﬂé’é 6301 g\ucinogen-Induce SYC otlc sorder,
Hallucinogen-induced Mood Dlsorder Hallucinogen-Induced Anxiety Disorder and
Hallucinogen-Related Disorder Not Otherwise Specified (292.9); Inhalant-Related

40  Disorders such as Inhalant Dependence (304.60), Inhalant Abuse (305.90), Inhalant
Intoxication (292.89), Inhalant Intoxication Delirium, Inhalant-Induced Persisting Dementia,
Inhalant-lnduced Psychotic Disorder, Inhalant-Induced Mood Disorder, Inhalant-Induced

-16 -



25 Conpounds of the invention may be useful for Sexual dysfunctions

i ncl udi MywoEexsealssidesi re Di sorders such as Hypoactive SepuglepEMsitoo
Di sorder (302.71), and Sexual Aversion D sorder (302.79); sexual

arousal disorders such as Femal e Sexual Arousal Disorder (302.72) and
Mal e Erectile Disorder (302.72); orgasm c disorders such as Femal e 30
Or gasm ArBiety Diserdef 302 . Int3lantidlste ODiswsder NIDIGthedére $3Hied429a8Y Nicotine-

Premtur%l&hé@&&&ér@%uéﬁ% N?é)nneﬁt?e?ﬁ%ﬁaerl%' ?"1 %&ﬁ‘ eSW%réﬂr?al (202.0) and

o norw U] anus Spbralieddoss S?’@eﬂ%ﬁt‘?@ﬁﬁg#rs Such
(302. 4) ,asFepicithiRapeq 68(139409 oPpisigr Pdnsg 3805.81) Onteid dpleichtion (292.89),

gl‘ 30252), %ﬁ@dg&i{ﬁHdﬂ@@B hlm@)30®p§3i) Inlff;ﬁ%:ut@ddr}3 é&\%@llr?aﬁ‘i (%&é%ﬁﬂguced Pslychotlc
ransvesyit Gqel b !dslﬂb RURIE | B0 Bal E}ﬁé}B ! dso?oud~
Not O h ec d ?’

Sonder " Tbices: SRes ?r ?H '?'a%e%'.at@@d%% St SiRersiee) Sesied, Bo2.9)
Di sor derPhenCMdlnescent Fhencyatidine 4. ke elss) ; Dmmdesexwabh Diasor Bleenciididine
Qt her W Tespspgsidel g@d4 (eapzah%hcy&@iﬁammeé ods. gd)ephawatdn@mf@dbah&q Hm0),

useleI %eﬁﬁ%&lr?fn@ ¢ a?{a?f a@?lﬂ 'BhQﬁJRElﬁﬁﬁﬁngCe%o F@&%hcg% ﬁ?sgrder

useful in

br onchi thhengyr§d Pﬁé[‘ﬁ%‘?& &"Oé?ldt Pr'ﬁqr'i’%ﬁ Phenonelidinedadigedt A@P"eﬁhf[i)'ﬁ?fﬁﬁ't And
di seasedhehcydiidingdddiated Missternidt Othactiss Sphcited (292t8); Seditiveqddypnotic-, or

%88; ig'Afﬁtldl%ﬂlblFﬁéléted ' Dfsbﬁi?égggt stEBér %é@daﬂbéeﬁﬁn&ﬂd d?oﬂhxmlgbrﬁf D?pnegﬂ%réce
dammge: T @mi?%ﬁ‘fved?@@a%s o e Abls 1508 A Bt ol
i nf Il nne&rt%foyyﬂm Intoxicationf (2PRE%)| gerrtive s liyAnatis, «g7sAnxiplytic Jyidsewaly292.0),
bl adder Senldtive, ge¢ypnotiandr Asxiclgtic anokiestien abeliriden tSxdative, | Hypaatic, aar. Anxiolytic
glcloglr);’rWﬁ:dgéwélhﬁellrﬁl?‘f?mS'e@é‘tw%ﬁyHa% %Z‘r?;r%% lch%rélaﬁ"] tﬁ@rﬂ%ﬁf?nltsr?%étwe

s o o Pt o RarplE Herai g Anestr Dpdiget § Hlarde, kst
Conpoundedusedt Peychelice Risoeter.afedativen Mtiaptiv- ion AnpislytiedndusestMasrd Disorder,
eneg0s, SedativeratBpaoticlO of eAnddIviE-ladetado Minkieyg Didordsti Setigtivey dHSprasigt, eor

enesi s, iﬁlﬁdoﬂ)ﬁ@qn '§ex@ %ﬁh&fonatsgaé(t VeI photi 'ESP%QBFWE’ ndull€d Slee
i nventi (?:P al e %EBB@H} ﬁ%g; (F?O tétﬂermsegSpE:lfres

exanpl e, '¥e‘
chenot héZ%aaahtFi'Qiy etﬁtuse Bal@tedaglsardeylwphr@ Bglemlstar@egDependence (304.80);
cycl ophesahamsaer Wknews] SoisstandRPRG b icd Digddeshdueh agAEbblic SYdreie MiGate

ant inQi ot Ci n doxorubl cin, mtomycin-C and 15
2 =
bl eor?rym'lﬁ ant aﬂd N?thlol I'Tes cytarabi ne, nethotrexate and 5-

quorouraC|I V|nca aIkaI0|ds e g. etoposide, vinblastine and
vi ncri stSlewy digondecs hneiudmgmrhnais staepplisdriers slab sasb@yssoenigsr euchrdzaPiimery

ang htydn@gbwr@a(somﬂ) mmrvamy;szalta@rﬁmr(@gf 44; a@l@aﬂ]ﬁr@m@h@hn%ép Dlsorders
radi ati g a i

201 R Y eoglBnd el Sl Okl 7 B s S0ROE" oy TG
met aBol iSPeaifeS rdaf-47%rorimary iesst ﬂ@ﬁrdeé% @ucfz@SgB%r@wmn@s eh rf'éi dlighimare
during W¥sdrden (d07ck7)vEleap Tgmst risorties(307246), Sleepvalking Disegaal@07,.46) and
ves .t Lfglﬁ%gi% fiBt @(t)hse?\gi%Q S2ofRd Ssm A CYRES Disor @k m@ateditozzmméﬂg
obst r et SHICT 0 SEAR PN BRIl %%qﬁfw‘wé@?m%fgsowgbiﬁaﬂzT 3nd fypersomnia
myocar leeﬁlatBﬁi]ﬁ%w“@Pﬂ@ﬁ tﬁié?lﬁ@rdﬁr {30944 Gleap fdsorfiercPeadea@ General Medical
i nt és5cr aunaltiopy mw@uarmpe@stedoaneéﬂagmmai with 886 tigefsostas Adldrbloyidel
si cknesg)sor éo'n PQ ?)'aﬁts re§fi’é‘§§ hinen apg Iun ases; and
gastro %Ot[) (L l se as erosiyv &Ié 3
T oSt aa et i ing, edsw YIESelSEBRIA TyPS, Hypersomnia
over - i ndybgdrarasania ERmIe amd MMedIJypacslele;samcamd jsidag swidoeraeh,

wat er brash/ regurgi tati on, heartburn, such as episodic heartburn,

noclygr n%aﬁng "arsBRféWsuc%% méilé RIQHE)%Q (:?t??i.i{ )tiPél'M]ng {ﬁésg%%%.bé R%Qt‘?icting Type

and Binge-Eating/Purging Type; Bulimia Nervosa (307.51) including the subtypes Purging
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PWDO 2009/ 138393PCT/ EP2009/ 055700 Wthin the context of the present

i nventi d?thgh@ﬂt3g§9m pai n" includes: chronic inflanmat opyrapbddess76h
pain associated with rheumatoid arthritis, osteoarthritis, rheumatoid

spondylitis, gouty arthritis and juvenile arthritis); muscul oskel et al
pain; lower back and neck pain; sprains and strains; neuropathic
pai n; symypatdnetNsrlurgingratysd; aibbmdy FI&’@N‘!puIﬁW@EBtnh@Disbﬁidﬁ; Bings Fath@ Didrder;
wth ca%granlnﬁ o op&é}rﬂ’cﬂlcﬂh&w ?@ﬂ%@d with mgraine; pain

ai

associ ate uster and c adache; pain associ at ed
with influenza or other viral |nf ectl ons, such as the commobn col d;
r heumat iAutisey Spectpan nDigerdetd dnabuling Autistion iscoer (A90\S), dispergdes Diserder

as ggn ybo® 80l yREESS DRsordd® N(258I8d), aCHABIRSd mlmegmlvermsb@i@ke(zbg\n@} and
Syn ro S atl ve

oo necithR B839EL B EM& génengﬁb IS anBRS AGREEL) o s
syndrorre conpl ex regi onal pain syndrone (CRPS types I and I1);

neur opatAiteatipaDeflicyylrepmaisity | Adibordeng idéladieg i ctheeusolpgpdsy ; Attention-Deficit
lcgem)tgr/ﬂ &étﬁ/ﬁ |Dfsdr&l§’r“€8rﬁbuﬂ§&'ﬁ%ét bﬂcﬁoﬂa'Aﬁentﬁ‘rﬁf-@éﬂcﬁ@H B&r@ctﬁﬂﬁ%édr@er
po\évteibheg:_pg' R argEhier T2 E dar* 031, gt Beft® EORerERRY  igpraer
from ph p@éﬁctWHBM% alvpat &TiddH) eathohlfentipariiefigt JHynsastivini Bisorder Not
i nf | amredthenwiseo8dedifianh 314@)nHpperkisetirf DisoriernDigniptios B@ayvuhﬁ Disefdets such
cachexi aas' GSMLQE "L‘ﬁso?d’ért :ﬁ@h&m apd b@ e&%ﬁz%’éb@oﬁ@&t r3’21 Eéfl Wd@l%&éé?fﬂ

o 4t ac URELTIPE, Glep 2L pffﬂcon il PH&%%AW?%CWP@S BF Liggcder
i nvéati da1?nﬁl/) el Bisseptivs eBahavionr Disosdarnidetr @thefwinkSpepified;sard &ici Bigorders

from anauex egToaehesiCis@yardBone3whi ch is a debilitating condition
characterizing the clinical journey of patients suffering from

chroni ¢ di seases | ncl udin anc chroni ¢ obstructive pulpnonary

e onse PHEmaNy L Prareers ATuSing Fen sty Reghoih  aToll  DEor B (301.0),
i nsuffi (ﬁCb!iogd Petrgonatity tlHisorder (60520 )0r bshizetdpal ubefsonatdy oPisorder (301,22),
di sgodersntigsdiliFeReshahg Biksrdar (asowmt&imérﬁﬁ@de@@nmy Disefddr 180 P8BS BRtrionic

'tﬂ‘e’em 'e%brsonalltg %?éH?&’éW@oPEo h%{?f%%ﬁé' BersBhait &%%br‘a‘é a{33'03( sg?ef/\k}é.déﬁt

of  enes PSSR, FROANGTo TR ef%‘?ﬂ?”ﬂ?’HV|P@é%°"§'¥oPt§8iﬁf’ﬂ EHR rr@ bsesgivg-
or a phdiommesite Beisbyalityc Disptdeb (30 198 andifreesaralityfRisordereNotrOthhevisep$pecified
35Thus, (gfegynvention al so provides a conpound of fornula (I) or a
phargaceutl cally acceptable salt thereof, for use as a therapeutic
substance in the treatnment or pr oph%;bam s of the above disorders.

The i nv&RmRaYnes Pt herdnyenion Bey bg usetvptonisexead! dyefunttioas (ncuding ggxuai Desire
phar nacelisarders| suchcee fypbbetivé0Satual tiesireodisofder (8G271)n ahd eSé¢xuahwerston

ggog/e%@% réh Iﬁ)‘g;? t/)!exu%i?%g&_?ﬁl ARGARKS sBEN ea'ﬁeﬁéﬁa]e §¥)@a| Arousal Dlsorder
2009 135453 @'sig? B SO b s By sc vl AnEonele
mandfl s Qreaairulm%orﬁar 2.73hHYde Q!'Giﬁﬁ'Pé:é%Ofd@fn@ﬁ?gﬂbﬂ“d]BFQWtUWeEJaCU’at'ON
suf f er er(362.73le saxeltoairatiisyrdef fseci iy eDyapBrENMia0f302. 76D APo Wedirddmd (30615 );
]Shztﬁ;r%e%érﬁ?&%ubﬁ%dtyom Shsd %Pb&fuétﬁ%éozt pﬁé’r ahuTeQzeS d’h‘éﬁ F?Iﬂuct)ignism
for whi dROAH: %ﬁw@&é’m Ffrg{eaamr@bg o ORI it ) seRTid S
i ncl udi ig0héhm gxuaMﬁadhﬂt@Q@ﬁﬁﬁél‘saWﬁBmﬂ Betishisny (308 3t)h‘éoy§uf1$rer(é02 82) and
theeapemear@@inlayNef fC&ﬁérWs% Sﬁ@cﬂﬂ’bﬁd 0220)C gaR@aNidemity fadomdra duch & Gander
phar ”ac%gdtg%ﬁ dg)@?ﬁﬂei aEH%' Id-gﬂﬁ‘ty'tgfé/rﬁﬁéﬁﬁ’%\df RSESHES or Adults
provi des ove di sorders,
in nar‘r‘mi W”ﬁ@ﬁ#’?%‘@% d 694 % stering to t he

sufferer a therapeuti cal |y effectl ve anount of a conpound of fornula

(1) or aduhpuras epitHeGaldnitioR¢rierBke useul ad BRI-RAmmERRy bB¥R8LIhParticular,

fur t46er tIPé)PMb?Bé ugeﬁ}PEqggtr%tn*e%?gi{lﬂﬁé}ﬁmgﬁono E%Maaﬂfﬁxeﬂza g’,ﬁl% hfe b Rehitis
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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I n anot her aspect, the invention provides the use of a conpound of

f or mul a Ry 2060/@s@@phar maceuti cal |y acceptabl e salt thepepfepbidoofoo
manuf acture of a nedicanent for use in the treatnent of the above

di sorders. I n anot her aspect, the invention provides the use of a
conmpound of forrmula (1) or a pharmaceutically acceptable salt thereof
i n the nagrofdacantt-aflahmatong digpingnded tamatpe inflaninfetodSdisezatsrentheodkin such

depr ess'éérherﬁ@é(?ﬁ& )écze?ll@q rﬁ%ﬂﬁﬂ Se s%‘f‘?ﬁé B d}{g}egthSan sﬁtlsI 'Eb%r%eﬂ’ve

the co ua ate In a standard

phar naggiﬁdq@éﬁn%a??&d%ﬂ”?% Sﬁ'&qﬁe%eo e?/”ttfi‘] #%Be prepared using
standard procedures. 40 PV\D 2009/ 138393PCT/ EP20091055700 The present
i nveilt i dorhpounkde rof pireinveetonamph dermeeutdfolain the tigasndnt @h aldrgizhdisorders, in

conpri S%rtﬁ;ufa(Prﬂ?l@W d¥orded BltRe (Skih QichdaPRABRSCHEd Giéiglt 8i86@BEAD! the
sal t ther & ?Q &.Jﬂ 13 maceutical |y acceptable carrier. 5The present
er

|nvent|on prOV|des a pharmaceutical conposition for use in
the treatnment of the above disorders which conprises a conpound of
f or mul a Garpaunda gfHthe maeation cad |ayscacessidl abl tbe Sedatmehtecfeemesiadi.a nausea,

pharmaceytchmgléna A6HERG.2PMRsIE AhEIl®Ss abRERAENE diayblenhddiBhd ARtiEBMory
be used énﬂez &Ju?las\gﬂf tHe |F§nft 8J1 la?éf“d%%ﬁ{ﬂr?%é e%t rﬁaéf %Qeaé however

revent (0} rugs
gxt rapyr”gcméﬂ 'I:%f 8 %881%'5 P b"éi@&ﬁﬁgdebhﬁ"tuﬂé ﬁBW ﬁ%P@?(‘@é chametherggeutic
benzt r opigests bighe pb daliylatimgoegwits,de ge caeldphasphemideh eaimydtipg, lomustine and
ant i hi stoamranbudils usfotasdc damideiby,dreayr a@atma CIfl0 RRITOABICH, CRitbSY&ii-Gsand
anan 5ad'bﬂ§7}n o )ar"&r'?h'e% ft?§s% cytér\é?)m éfﬁ'éx‘é é?Ed 5V)flu%P(9fFé&ll Winca
?]t

enhancer or exanp
rs F“‘E @s msplatln

donepezi S, 281 PR M Fgﬁ‘Paﬂi“i‘\e‘j'“”f Lo
i nvent i &@Cﬁ@?ﬂbé mrgéfdbaan%@ hydioxyoieaiiand cambingdipneihsraelgadistion eiekness;
prevent radiptiars Siecapyardy. madiatitinsefr e rtsorax or abdompauseth af i the treatment of

i nventi %né@’}’p&@oﬁ@%%dsns&w@ t@%ﬁb%ﬁué’édt %té?)%h(,ohgo%?g Qrei§3} Fhfé on, e.g.

focd
conty natqaaﬁm% FoPh o Rt st ?*Ptﬂa{ma@; ﬁ@oeﬁﬁgw igtiar
di sease:disoydefpoguat @i Molen sickppssantariigyy ctigginess; anhdvgpigre’s disease; post-
ant i depropseding sick2es3) mpsturiniestifal bbﬁruaﬂumntedmedmgstrhmtmmledl matility; visceral,

combi natd @n nyochrdidh einfatidiM drg p@%ﬁﬁ@ tiighdiRat irRFedRbEY Bidrcanil eérléssure
:j'ms; Or??g:%créa%e%%fe%r%rﬁlélc%res%gr% Z% Par?at mﬁqe{rs?%ﬁg{%f log%?%%éggglgg P%
ve TRIBBIH enoeRe-A5aPNaneel el BSAPSSo( S RBDS SHGH 7§: erpﬁﬂV@n%fﬁﬁ)r?@
r epl acersgmptanirdica@izRPoer 80 esrsilee G&REV tcich gdigestiar, myeaindolgende of food or
ni cot i neiripR! &ci€ ¥RINRRAX b6 rNsteREcH) vidérbRjhPed hittion ARGartdurd) WRER Ris Mpisodic
heartburn, nocturnal heartburn, and meal-induced heartburn, dyspepsia and functional
dyspepsia.
30
Compounds of the invention may be also useful in the treaiment 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,
35  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
40  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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Compounds of the invention nay be used in conbination with the

f ol | owi MyweaesySsiea | nprove al cohol withdrawal and redugerapsbabsioo
craving: i) NMDA receptor antagonists for 35exanpl e acanprosate; H)

GABA receptor agonists for exanple tetrabamate; and H) Opioid
receptor antagonists for exanple naltrexone. Conpounds of the
i nvent i oAfitAhd eontegchfitine prgBhIAYrdion iht hedm didlihawddsg cheartisfidnimatory

'r rergregtvgr&m . 5 O%Qé anﬁ rgaﬁggs.dO%ﬁi.s &gtgarfﬁr@?uﬁ r)we&ﬂétﬁ%ﬂdsedmdylitis
bupr enor%H' narthg IS)g iyieg! ‘?é‘étgﬂ?%r HBEP%{W?%@SDQI%F °@6?5|P€P€ and neck pain;
nal t rex mmeelnarmd Hithaine swdirdrathic yoaimt $ymyppsdhetieallyi meintdioed exbmphyositis; pain
| of exi dld%goclatemltfﬁo&ﬂfcéﬁ83@&8@%@'@@%@5@&%&9WﬂﬁUﬁ@ﬁan{g daltfassociated
i nvent i Qfﬂth”@%slléf a%ﬁ rb@l goqg'lﬂs%%l&?a \tl)He rp 8%?00&8(!1 \:ﬂtw u&gz%n&s P@%r viral

treat or_ preéven I azepi nes nﬁ
t emazepd Ctl'%ﬁnét‘%[k@ﬁaiﬁ? OSBYHICaih éifr‘ﬁj“"ﬂar“icaf%‘iﬁarﬂa'ﬂ ??SOC'atGd with functional
non- benzwodichdizpidees byginad nos-ufcer desteppie namtaidéenshezb paiolamderritable bowel

zal epl ony ﬁﬂ'r@rﬁencﬁdm %sod‘iﬁtéd Qﬁﬂp'n‘ig}éb%f‘a‘ﬁ léc;é?l'énﬁé‘a teop?e%tﬁz?géghi fbadache;

but 5

ot ?@2;3@@9%8 BB TR RO B YRR, o8k bl pain
hydr at e SXREOBIE dEREShitDES| & ashyburieyrappthin odmveyngiosiesmiipclagings giabetie
conbi natneoropamyh chbmiofesdpenttically mgeddds newropstdrt painpseisticr; ron-suepiEt i lbwer

it) ; mJ: g 1n'e 15 MQBQQeBéuhd'}-ﬂ@arellé‘)eda'?n%hﬁn%fhgss@d%{ -Rerpblid neuralgia;

oyri doxi ﬁi POl LISk BPE AR TowHRR TSRO HaUT VAR EHe TEg B e
i n dénbicheanioinfiginmatorheorfdilanewi ng agents to treat or prevent bulinia:
i) antidepressants; H) opioid receptor antagonists; H ) antieneti cs

for 15e nsetron st ost.er one recepto anta oni st s

exanpl e’%’ﬁﬁ@@ o '\?]? 'H%%H'Ogt'éﬁ}’e‘i S I Fag e, ‘"éi 3%9”“0 Cachexia
pr enenstqagm%g@@nngary to iofaeien masnaisneny ans esahesia Wniﬂﬁydgé’dDSn renal
combi natinsufficidnich, dandiad inklfitieney agamilmotary insefiicienty.prevent autism i)
ant i Bsychot ics; i1) antidepressants; iii) anxi ol ytics; and iv)

sti rrul ants for 20exanpl e nethyl phen| dat e, het am ne fornul ati ons
and pendtqmrounds of the invention may be also useful fo reatmenrt of patients suffering from

anorexia-cachexia syndrome which is a debilitating condition characterizing the clinical
journey of patients suffering from chronic diseases including cancer, chronic obstructive

pulmonary disease, tuberculosis, chronic heart failure, and end-stage renal insufficiency .
25

All of the various forms and sub-forms of the disorders mentioned herein are contemplated
as part of the present invention.

Compounds of the invention are particularly useful in the treatment or prevention of
30  depression, anxiely, sleep disorders or emesis.

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

35 Thus, the invention also provides a compound of formula (I) 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 (1) or a pharmaceutically acceptable
40  salt thereof, for use in the treatment of depression, anxiety, sleep disorders or emesis.
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Compounds of the invention nay be used in conbination with the

fol | ow rfywaaesiSsiee treat or prevent ADHD: i) stinmulant i-cfrﬂjbzmﬂéﬁéb(?
net hyl pheni dat e, anphetam ne formnul ati ons and penvoli ne; d H
non-stinmul ants for exanpl e norepi nephrine reuptake |nh|b|tors (such
25as at onoxetine), al pha 2 adrenoceptor agonists (such as cl onidine),
ant i deprigsiavdngion farthat brividesanéleba lof BestRhaseprophyidiid F SongRides maliated

gal ant arB Ecf nIHQn%Zﬁ.%In# mcl@ﬂ of qu‘e I’Iﬂéﬁggsi QHITIII%YerIﬁﬁ {63%

in conmbinatio ent totrea erso

i sor derenere] antf %@Fﬂ‘ﬁfﬁ"ycé er»#»% E e s dpoURg ) Sholgamndla () or s
st abi | i S@egnacayicallyacgeriae 68N thesenf. Corrpounds of the invention may be
usedsin conbination with the follow ng agents to treat or prevent

mal e sexgl; @bﬁagm{ﬁe%m EIGW%I% ?ré%tﬁIe"f\?Sr Mob >I?é Eno :ttfoﬂé for which

exanpl e var dena 1J {1 L

t r anspor? " 34AI°Bl %'F@ feer ré Fretise ?II’&I ”ﬁﬁ'r@ I“’II'(‘}IIICOI”PI'ﬁes
al pha adidenjelepegio BaHEVET 8 therarautiealmiieelverasmauat ahe ﬁ@mp@ufyd of formula (1)
pr ost aglamdiharagautisdlly dcoeptaasplt therdqgir ost adi | ; v) testosterone

agonpsts such as testosterone; vi) serotonin transport i nhibitors for
exanpl e rotom n,reuptake inhibit eﬁfnoradr ranspor.t

i bi t TS Y aY el pidkides &inabod Abtreatmpreer b 406 B Brdisorders,
exanpl e if | MBaRS | ineludipg hwwaow@%cies&mm@mos@am&o t@e pieners a

of the itherapéitienllyreffetieusduntnol @ambbmpduran oiMisruldgl)seima glgemaseutically

speci fi ?3 %ﬂébl@%%ﬁt%‘? al dysfunction to treat or prevent fenale
unction "in addition an estrogen agoni st such as

sex
est Iigdl ol . 5Antipsychotic drugs include Typical Antipsychotics (for

exanpl e Toiel iovgmtionérthee pravides @i rdathiod of reatsent obproplaylaxis ofpdepnessioneanxiety,
per phenatdepaiisdpdere bk empes a7 aghmdls inkludPReiuavdns Swhibh t&hplisdstRiministering to

hal I I
na Pt 01 ERDHELY RIS sl B 00 SO0 LR G o o

[
aripir ai’@?@“a%uﬂ?adIg|386?I§3I%I‘?183I5II195‘%9 foride). 10Anti depressant drugs
i ncl20de serotonin reuptake inhibitors (such as cital opram

esci tal QﬁrMheﬁ'Id@é@l{ It invRAIGN Prdvitisathd SR bf al tdRpoundust formula (1) or a

ser ot oni HR&%‘EII.&{I %métﬂ BLF’,{‘IOI%%r%d?h:IQI tﬂéﬁjféa&%%%%g(ﬁ%rﬁ%rﬁ% g in the

dul oxetiMme. an iné reuptake 1'n ors (suc
as rebo%IﬁaIrﬂPé') 0 'P‘?ri B4 ¥ FACB¥BIAT-s (such as anmitriptyline,

cl om pram ne, impramnne, maproti I ine, nortriptyline and

tri rEspr am dnejhier NEZPOEYTIINE ifeh i rvidaahibii i sf GSeship@md of formula (1) or a

Bfﬁgf;b?ﬁéﬁﬁé’&un q?a%@@d&ﬂ@ |§ﬂ§g§4fﬁ]ﬁ fh% & GHRYr SR d?g@or@%fo% in the
Al SIS gy ereoorHim QLT Fedeplis %‘?

trazodo
val proat e/ val proi ¢ aci d/ di val proex, car barrazepl ne, | anotrigine,

gabapentih ranothepi dspa@t ehaiehiiGo phdvites #@ use of a compound of formula (I) or a
30 pharmaceutically acceptable salt thereof in the manufacture of a medicament for use in the
treatment of the above disorders.

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
35 treatment of depression, anxiety, sleep disorders or emesis.

When used in therapy, the compounds of formula {I) are usually formulated in a standard
pharmaceutical composition. Such compositions can be prepared using standard
procedures.

40
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Anxi ol ytics include benzodi azepi nes such as al prazol am and | orazepam

Opi oi d dhgbasei@gsesncl ude al fentanil, buprenorphine, bUP@T}@?Q@%ssTOO
carfentanil, codeine, diacetyl norphine, dihydrocodeine, fentanyl,

hydr ocodone, hydronor phone, | evorphanol, 25l ofentanil, neperldlne
met hadone, nor phi ne, nal buphi ne, oxycodone, oxynnrphone, pent azoci ne,
pr opoxy pireng@sentemdntioh divtier anovidas & phafhaceutieamueHpasition whith comprises a

I nventi %Fgﬁﬁn@e #1569 IS’"J8|l nat E@é} .céu(f’élﬁ/ CQ@C’%@EEIeblé%‘ﬁkqﬁeﬁ'e%@ and_a

treat ep| ressi o I'Sor otic disorders or
pain. hwrﬁﬁyeﬁt'fﬁ@ aEeRft ?Cﬁrf”ef he combi nation with Na channel
bl ockers the term"epilepsy” is intented to include Seizure

di ZOBder'lfheaBﬂas@ﬁtl hrﬁ/@ﬁf{orsmqfe@nﬁswdam \pﬁém%t%utwec%nqiosmﬁ f%plds@pﬁythe
and sei zyr an er

oresent (RIS tn O EPPTEIRGAIE Bib b PP Bt bl 1S o
epi | eps;P aH’@WF'@Q"&!&PC%@N%ﬁﬁﬁhﬁFﬁP gnd REPE'GW%%C@H' y ageandatig FEEN onset
sei zures, the seizures of the Lennox Gastaut syndrorre (tonic, atonic,

”V:)C| ?glcgomﬁ&bhﬁé %ﬁlhe@ﬁ%ﬁiﬁﬁ n@é%e%‘é‘é%ﬂﬁ'cb%%ﬂmaﬁ@ﬁ‘hﬁh ‘ﬂ{é)f&!l&ﬁnn §§ﬁ’t§98 treat
e omtunt PEverhEey RO oot aMeRKer b 15 BB P e R f € pltecs, for
usef ul sxample hanticholingreiss alsdrior 3 eVentiainesf biperisieder Precyshidiag| eand
and/ or prtw@nmamw) whtitiistamiiiesc@otu bs idisheabpdrbMine$ wab dupaminargips Ysuch as

'(g(é::);Jd' S’ﬁ@l‘é g fr'ﬁg'gﬁﬁd ré‘s‘% uﬁ?géag??@ﬁ%s a\ﬁ@r\ﬁod%mtﬁé %hh c%%r JI'%)‘f"rr—z?ftample
PWO 2009% ﬁ?]*/m@ d |”ﬁs%‘?ﬂﬁpﬁz' ”H tigg) @V’)Oga it %’E'“{ai g.

Gldé de |la Tourette S syndrone) ataxias, muscular rigidity
(spast i Gdnypoundadr trRMBOSHIGANEAPDE aked M mm@tvtétfdmrmﬁ Bftidepress¥its b frebhér
cont ext p% eépﬁe&Q%g? r{@ﬁd rgl oéf"'dfsBr channel bl ockers the term

"psychot’t ¢ b5di sor inc udes Schi zophreni a including the
subt ypes Paranoid Type (295.30), Di sorgani sed Type (295.10),
Cat at oniGonTyqueds 2931.e2iﬂyentiondma‘yrlm esed iatadbingtien (8 mnddpicid rdalResic do &kat
Typeo( 2Yadefdvenbshihzophreni form Di sorder (295.40); Schizoaffective
Di sorder (295.70) including the subtypes Bipolar Type and Depressi ve
Type; Del usional Disarder. (297.1) including the 10 subty
Er ot orrarﬁanpFSHB@S oghgripyesdien TWé)e used| i genpipgtion with é@c@i’%‘?"ﬂ?g WB@S to treat
Somat i ¢ crppyenibipasr digeseai) dhdod spbdistrseil) anfipeychBiigse indPiiy artaiepressants.
Di sorder (298.8); Shared Psychotic D sorder (297 3) Psychoti c

d Medi ndi t h bt
w1 1 Dotk B PRt R iRy sel1A CBRel P KRl iSRS oo
Di sor deror PFRYEDRTSY Asodlgrs: Ppexioliies an@wh@fit@%re(sg@és .81) and Wth
Hal | uci nations 15(293.82); and Psychotic D sorder Not O herw se

Speci fi eshrimRRdS)of tML! tifVehtiéd SnyORs %E? Qh doRbirRBR IRt th%nfomnxn fl\%ents to

h | . Dbl ke
o Ce. dpREs Airotat wihdEkd aiROvariRIR S cc g Acotte FpacBiiERt ferapy dor

30  example a sublingual formulation of nicotine beta-cyclodextrin and nicotine patches; and n)
bupropion.

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

35 example acamprosate; ii) GABA receptor agonists for example tetrabamate; and iii) Opioid
receptor antagonists for example nalirexone.

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

40  kappa receptor antagonist for example buprenorphine; i) opioid receptor antagonists for
example naltrexone; and iii) vasodilatory antihypertensives for example lofexidine.
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rheumat oi d spondylitis, gouty arthritis and juvenile arthritis);

muscul oFkgheh@lizpakn; | ower 20 back and neck pain; spr L pEP&NG055700
strains; neuropathic pain; synpathetically naintai ned pain; myositis;
pai n associated with cancer and fibromnyal gia;, pain associated with

m graine; pain associated with cluster and chronic daily headache;
pain aSSG!tﬁh;&iLﬁhdst the invdritive Avay s usidhe combimation Mite eld NSwIng @gbnt@&o ttrb@t

comon t biGorkENety bsﬁ?z'oﬂla Qs ﬂ:treé;(aﬁ‘f ‘ehtefn’lle}%FérﬂnﬂerQ
dlsorders suc on ul'cer ys e s 4 non- cardiac. ¢ ain an
irritabl® %{ﬁﬁl F’?ﬁ?éam’pd‘ YEPLPERP 0 t BYRRPBES Al dxemot pé em

post opeogiclone, galeplon mddm\dhw)n tiity dtaittinates dgrs mearople Fepaobanieital, atbtgalaarbltal
fibrgnygy eﬁtcﬁaaﬂdrtaﬂréﬁ&bar%ﬂﬂpér% dh@ﬂd;t%mﬁ{al P&) Na B Preasants; CRP e P8Sddtive-

R G L R T e R T

| ower back pai n mul tiple sclerosis pain;; H V-rel ated neuropat hy;
post - her@mnpcmndeof tlegneentid0 tmidygenuseal in membmlagom)mth divedfoplaving ragenis tio frgat

from phygisesla: tfaH;Wetlté‘rgﬁH{u?érﬂé)%r C@(@ﬁ\%fe CSI P&h@?ﬂdﬂ{e chy %ﬂhft—lzp(;essantsh i)

i nfl ondl the con a

o ARandoRPHBERE: oV G ePIE - He BREREROKEa RPoRIS0 Ao ST B, oY e i
35Depre§§@9ﬂ$t%ﬁ'mesrmod di sorders including Maj or Depressive Episode,
Mani ¢ Epi sode, M xed Episode and Hypo manic Epi sode DepreSS| ve
Di sor der(?’onHMnHQ'oF‘&eWé?ﬁlo Q%Suéé% |Pc§ﬁ’15fti1 ﬁon I&Nl & éﬁilgrto treat
Ebes i e i
Di sor der qr ‘éel“u W@'asﬂ)p%“t%&iﬁpiesﬁf%r P01 TRETART ?rrta%? Fdlil} ant mietics for
( Red@r r exemplgj endapesgirass &) (astasisrengiesepior anthigeistader axamplesidanmiyle; v) mood
(296. 89)staset=p U yift parRi Vil psntkdktruft@gém@l. 13) and Bi pol ar Di sorder
Not O herw se Specified (296.80); Qher Mod D sorders including Mod

Di sorder_Due tq a neral. Medi cal Conditi 93, 83 i ch includes
the subtSPRROUWARS AT BEJREXLP) @aYehs (FeadN Waﬁ)ﬂ} wHh ﬁiﬁ‘pﬁy‘\)ﬂ%‘@mégﬁﬁ‘tﬁéo treat
Epi sode,orwaveniautiso: HRNPCDOICE3BZIEHETEERPO0 9i) 0587Igticsi-ead iv) eimulaats for
W t RoM Xgembrahethgphenidatl sdraptetarhing dsamlidiens akl pemeiie. (i ncl udi ng the
subtypes Wth Depressive Features, Wth Manic Features and Wth M xed
Featurmgﬂand Mbod Di sorder Not O herwi se Specified (296.90). 5In one
enmbodi mpQURds of s iResition My PewEd Taicempieten wib i ﬁ?ﬁ?}”‘ﬂ% agppig e deat
by adm mirgtrewnt &DHT: ix stromantsafor eraroplecoeibgiphesdaie, sinphétamgret foomulatidns

Na channgly Rhesker sd |§ ronbitiRRlits fr TREMABfe: ndr@pnﬁé&rﬁ@b SsptaRNhhibiAS (such

cel ddt odot 18 %%f?ﬁ&g 'pﬂgﬁ%ﬁasa?%ocﬁéf% 8Os Rbe) o SO ba%%s?re%% A,
Pr odi | arffQqefing. apd BWWWWPI% %ﬁam@ﬁ nt%a@ Bﬁ%é@n%pr
(Trileptal Tm OxrateTM or Wockhardt Tm); phenytoin; carbamazepi ne

E E,\a/& ?8& mp dﬁ‘ﬂH@bf QleTMentlbh enl%e(i'% ‘é:ﬁ%b%%ﬁ&) Wlt|$%{é RASIIAS agents to treat

5 %
(282 iz &F(} IR DrReiEy Okﬁspwirﬂvfﬂ”%qrﬁ?ﬁarbﬁa SPmae glapiisers: and v
r uf i3 amadi'éIO(YRGJF 331); 3,5-diam no-6-(2, 3-di chl orophenyl)- 15
1,2,4-triazine, or a pharmaceutically acceptable salt or solvate

ther eof ; cdpounds %t ea}mé?\%lg?m esué@dqmc(?h H%ﬁ ﬂu}tﬁ B %oH‘ﬁSW g%bg%gtls to treat
yr|md|ne or a arma i E\; 0{{ are ther eor
(2R, 5R) -5 PRVENt BaY 55% éw_@% Tyl ]B PBRdRSigTase Y. inhibitors,” for example
di azaspivesienatl) anshsildesaiind, dqnarranepaa@mete/égpamaelt;er@p@'émrdhﬂoes frvilexample
sol ygt e bﬁfoﬁﬂflne (gnd}, Bﬁibroarlérﬂ {iif)( Zalphaios@@Aoceptor antagonists  for example

eny Oret Lf?ﬁ%% Rg‘eiﬁy ér stégfyﬁbin 498?113 {3 ﬁa'r %&%gq o' 4 %s@hpo\gq?é}ogeﬁ%g a%%ﬁi’sts

or a pharmceut
(5R) - 5- (GHCh [Qsztesmsi%?’@ph‘éhﬁﬁ‘?&”ﬁyItfPB&RH”‘pWEW%S for p%mp#%ﬁm@n"bre%vtake
phar mac enftibitoas;| y) eeedenalbieetrasdportonhibidreafbe exhmpieofeboketing and tieb-HT1A
enbodi bnistshr eRsRpBi=ABe@R. her ei n above defined conprises a Na

cha%el 5 bl ocker selected fromthe group consisting of fosphenytoin

\<
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3, 5-di am no-6- (2, 3-di chl orophenyl ) -1, 2, 4-tri azi ne;

R(-) - 2, AWbavionasdsz( 2, 3- di chl or ophenyl ) - 6-f | uor onet hyI P ieBhadbMgs700
35(2R, 5R) - 2- (4-{[ (2-fl uorophenyl ) net hyl ] oxy} phenyl) -1, 7-di azaspi r o[ 4.
4] nonan- 6- one;

(2R 5R)-2-(4-{[(2-fl uorophenyOnet hyl ] oxyl phenyl)-7-net hyl -1, 7-di azasp
i ro[ 4. 4]Cumsounds obifies invention may be used in combination with the same agents specified

(5R)- 5 (ife fblesdul @gﬂm%g(%(m&?gt' dr PrEVRP R bl QARG 2afd i addition

phar maceut al(c) r sol vat es ere
2009/ 13F8FEHES? ?%053 7965 feﬁj n addi tional further enbodinment, the
conbi nati on as herein above defined conprises a Na channel bl ocker

whi cB i sAnBipSyciibBdn BRgE- (rblitedi Tfpica Oﬂhﬁ:‘k‘ybﬂoﬂ%sz {fbr t Ek@ApIBe cAlorgtomazine,
pher ol gy fﬁ&%ﬁé%gé Juienge s “‘%%%'ﬁ@zﬁfi%psrzwgaﬁra' AP RRRR
ut i cal | )I @.@@@}ﬂ Aplogeddg! ’t@OHH’G”%@PQéQ@E'n? J@nd AtyRisal Andigchetiss ( Fyq"l' eEﬁmpe

gr ant ed dRzbpint, ROGRIE2 d&pesiddne, muekadied, @ripirddBled zptesiddbhé .anCampalprde ).
35diam’n06(23dich|oropheny|) 1, 4triazine and

phar,gac |caII tabl alts and sol v

br opllr ed gl Ao iy P RPERaR AR prhRIOES (REY A% elopem.
| n anot IR&F %@ma@p ﬂwietm@ HRarexsiipe @aﬂﬁ@ﬁrﬂgehéﬂ@h serelppipiomsienaline reuptake
corrprl séshilbitoNa (Eheinresl vérlafakiae, \Whiogétines and milnacipran); Noradrenaline reuptake

- 2, faritbied N@suen ( Zs3- r?b%té'tlﬁépp ¥ilo) - St dle r%%ﬁémé h¥§ucﬁyrdsme%lﬂﬁ)tﬁﬁe

?;ophar e 'a%e'”ﬁe' AR s ol oritR A S I T SRR TS, PrdRss
oun --
i nrerglﬁd lﬂfﬁblgf@t(me@ﬁ isoapnbgxaridse predivhenyde. t phenettineotnd tresyleypseaioe); aand

descri besghdrs (FACH apblpioprini bnerin, WiHEAHpthE] Refapodtnesdmaddrakdddvizn.ch 1997.
Conmpound R(-) -2, 4-di am no- 5- (2,3- di chl or opheny1l) - 6-f | uor onet hyl

pyrimdine an armaceut i cal | ceptable salts an ol vat es, t her eof
may be pf @Hargag'&? raJ9Fet REHIG e @H ecFOFjW“‘/\OV@WO@??“ﬁ?prQ'GI @Cég!]élvaﬁproex,
addi t i osarbamazepiee, lembidinee aghapehtin, dopitsimede Bochtiagabirer ei n above

def pped conprises a Na channel bl ocker which is

5R) - 5- d

bt e PO IHeRREBRRARIRLINE: SVAEHERY Ghi G tRm e © @
Compound(5R) - 5- (4-{[ (2-f | uor ophenyQOret hyl ] oxy} phenyl) - L- pr ol i nam dean
d phar nédmaidi MIge}sicacmeprdabal’éanmﬁli dupredopbineattesorpharobotarfeaméanil, codeine,
?gsRcrngﬁiacb Yk hiﬂléb|dirf§'afdc@6'eln@5feiﬂ%n Q?do@&?e??’l%{drgﬁ%ﬂ%‘éj levorphanol,
(e, Splaht HBEaRTHREL R L 0h L= ph TS, Shomorohone
pr epar e@eﬁgazaﬁye r%@%dp%?& rerient#nivgdcoientani239. 1 n an add| ti onal
further enbodi nent, the conbination as herein above defined conprises

?Z%OEI%) @‘lﬁﬁmfﬁh @bpﬁllé%ve\ﬂﬂbrﬁ? Fhal‘yfbe used in combination with Na channel blockers to treat

-{(% hen t hyl-
127 ot Rl oA A SR et Rt pre AR R Copt abl e sal
or 88l vate thereof.

Within the context of the combination with Na channel blockers, the term “epilepsy” is

intented to include Seizure disorders and epilepsy syndromes. The various types of the
Epilepsy and seizures mentioned herein below are contemplated as part of the present
invention: partial onset seizures (replacing temporal lobe epilepsy, neocortical epilepsy and

35 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
40  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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Conpound( 2R, 5R) - 2- (4- {[ (2- f | uor ophenyQOret hyl ] oxy} phenyl) - 7- met hyl -

- di azadpiyoabdb/dgsenan- 6- one and phar nmaceutical ly accepp@b)@zmgﬁod
and sol vates thereof are described in PCT publication No.

W2007/ 042240. Conpound (2R, 5R)-2-(4-{[(2- 35
f | uor ophenyOret hyl ] oxy} phenyl)-7-nmet hyl -1, 7-di azaspi r o[ 4. 4] nonan- 6- on
e and phasomde® naablepsyc diept(alyl &ieal des laamdureaby adyasrontty ataikiagpynuleular

pr epar qulgy g?fyz%dqg”c’ﬁ“&p’%?dibﬂ'é‘% %éfgﬁ&%ﬂo I n one enbodi nent,

t he corrbl na i'on conmpoln tiron Wth a Na channel
40bl ocker, conprises a Na Channel blocker which is selected fromthe

gr oup CONtihlﬁtthégcdhiext -of 2{he- corfiatiROQitd 383 BBERAE ERSEHRPE 5D T%h “psychotic
f ospRenyt Qi durt GELE g/xTM Prodil anti nTm Pro-EpanutinTM or CereneuTm;

oxcar bazepi | Tm OxrateTM or Wbckhardt T henyt oi n;

car bana b pIcHEoPERPBa oG NOE R CHETAR b aoRe. CRB A DEGEgPrsed Type
Saf i nani(@e5.{WWQ0aiBhic Relef (28830)e U@Wﬁemﬂ@ﬂed Tyeo 205908 and Residual Type
((2R) - 2-(peE:e0) Sehi-ashresifdimt DiR¥xeNAaBDYY 6 EMidANEAINENSGAE} (8):70) including

rufi nam -
3, 5- di ar%g‘%(s)lg y §3§& ﬁy%er %n De e)ss%e EVQF tDr%IléSi(fn IDlsgrdeé (297.1) including the

phar Rac S4byess | OtQE‘@EBtBYﬂee %ran iogh Typg\~aaloushBfRSoPersecutory Type, Somatic
R(-) - 2, dydeallixast 5yp2, Sadli Wrdpecitgh efypk) -Biief | Reyclootiet Djdorgsrr (288diNShamed

?2pRhgrR;Tm£bﬁthab|s}Sm%$C@9?%?| Bsydblic Wis§abyY B 1l @heral Medical Condition
fl uoropﬂ%%@%t FRNRESn WM Refusiong; 204 s it o ! '}?38% suBs{ancesipdyced
phar W&C@WPM‘FIQ’S%@%@KW@@F@ *saawbtm%é/&sma@lés'pﬁ%f §1) and With Hallucinations
( 2RI5R) (29%.82){ B{@PéyohotiopisersDitet DiHerwisy Spbeinydi298:0).

10net hyl - 1, 7- di azaspi r o[ 4. 4] nonan- 6-one, or a pharmaceutically
accept al%ﬂw Sald ctﬂfeﬁ%lf‘t’i?é@ombmatlon with Na ch ;bloc ers, the erm paln lncludes

'éhg; :OLﬁ;ﬁFcﬁ)é%@h -E-%Itqlé e@e%lrjor 0 hen%/qm ? \}'ﬁggﬁ?tﬁgﬁla rl |saﬂeateoar?hrltls

(5R) - 5- [FBeynataig, spondylltls gouty arthritis and juvenile arthritis); musculoskeletal pain; lower
bi sQOr i foadlorapaetidkl parvesyrdibs 2anetirathgr eepRItit (DFet; Ry pRatHeatal- adintdined

rﬁ 2- mateDBt HEEFW&) alr?as%\‘)E'FfHdW} ca%cgpénf@'ﬁbr% ﬂgh it Q&Fha?éd \ﬁlthmqralne
pnar e e o aae
conpoundthst \itak infestions.i gueht argéhmeommmhccéd fiheumetic fever,apeintassoaaiedtwith

or agentfgnctidRdthBowe) ik drakisoBgch @k efidrPalcéro dadpRy ga”&bni’c@ﬂﬂ@ﬁ icR&dt! yaiReand

present % Jb‘ﬂ{ b(g\ﬁ& %ﬂprtopr?e p%iﬂggocﬁatégq%t%%ﬂd?a? EQJ (?%ts 8%’%@1% Rajn;

t hus™ phar
above t 0§8 CB%%”?%‘@EDF? déﬁqralglacﬁfgsmaﬁlg@ SYARTGNE: cgPplex regional

exci pi ermalmeyrpirmme (ERAS types lasmidl); oéuropeshic meaimtsymdromElgirichudingi diabdtic
C0”ponf‘rﬂkﬁ{dbfatrﬁu%heﬁ@i@éﬁé@hbé?l?slnﬂﬁéédbﬁe@@ﬂétﬂics :ﬁﬁegmﬁiléaherfon -specific lower
ot o 30t s B SRR R
. dBnbitigariea naHtalgia): sed B r?ﬂétmp‘ém PRysiggb puae1anvRUtalipa; Aatcer, hexins or
sane di shasé isflabtmatohecaditonsf each conpound may differ fromthat
when the conpound is used al one. Appropriate doses will be readily
appr eci %f%’n % ct:ohn?esx? of the combination with Na channel blockers the term “depression and
mood disorder” includes
35 Depression and mocd 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 Il Disorder (Recurrent Major
Depressive Episodes with Hypo manic Episodes) {296.89), Cyclothymiacs Disorder
40  (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
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30skilled in the art. Thus, in one enbodi nent, a conbination of a

conpound®wd 2bddesgwenti on with a Na channel bl ocker is pepwipe®o0ss700
wherein at | east one of themis at sub therapeutic dose. 35A

subt herapeutic dose is intended to nean a dose of a drug bel ow t hat
required to produce significant clinical benefit for the patient when
admi ni stRepadeslapdewith (Misne B?’duﬂ‘dsmibstahb@-hﬁmﬁbd rmaodomxsmfda @rigemg the

of the T5apERbs Abb eeswpgm% 1 OBKE FoaRRBP RS 9P ANiNE) FIANES) and

bl ocker ubt tiC S se cte from
2009/ 13@@‘3@@?’? é@?g@@g’%"?% P?\‘Léf' @ég bbn& sting of: fosphenytoin
(CerebyxTM ProdilantinTM Pro- Epanutl nTM or CereneuTm ;

oxcakbazep, a ol N,

car bgmaglg M%e eﬁnggtj i rhEMEdegféﬁO%T ocal he ﬁ%@@? Beated by
Saf i namatﬂig" lf@ )@ cqgéqnﬁqtﬂ)&ﬂ Ggmp 0}2 e my_%{glg Athda channel blockers is
((2R) - Za(iap@alydlamiﬂo) 3-met hoxy-N- 5 (phenyl met hyl ) pr opanami de) ;
rufinam de (RUF-331); 3,5-diam no-6-(2,3-dichlorophenyl) -

1,2, 4- tmh BpeNemb&limantp s eamsmbn&abémea&ﬁ%ﬂb@ém@fu% EorRprise8| & MeCchannel
ther di am no-5- ( -di chl or oRhen -6-11 urﬁr onet hyl

pyr il M&é‘ %%e'%\ct%aiaw%%@quaqqnylsar&@fpf%s pydein ﬁC%ﬁeb% vaﬁoéllqwaP”eonro-
(2 R 5R)Ep%nﬁt‘?nT(“[(02 Uekté?fe@ﬂhencyic)alfﬂ%kéwhé OxHhENa®NY Oxrdte™ or Wockhardt™):

di azaspi ro[ 4. 4] nonan-6-one, _or a maceytically acceptabl e salt or
oo P ohabytaigt Sarerrasenine (Camattof auetis M) idocaite (ALERX3268); Sinamide

R, 5R) - 2§ (=3, fRMWQﬂB@”YP@MMb] oYY 1)(2R)-BRAdY arkind)-8- methoxy—N-
i azaspir,.o nonan- 6- one, rmaceutical ly acceptable salt

sol vat e (Pt&@wg%ﬁthylgmﬁ%oa@gp@d@,_ g{fln‘ﬁﬂ?@e (RUF-331); 3,5-diamino-6-(2,3- dlchlorophenyl)-
f1ugs Oph@yitr)amtehw b@hﬁ}rﬁé‘@wéélrylacﬁé[ﬂblbla%ﬁlt de solOétthéVé@fr PRGSU-HigalinoLs-
accept ab salt or q?ﬁ@rf?te t hereof ; and a cogﬁoun he i nventi on.

151 n ané?%éjﬂ chigrpelef uogrRetynBY ifaieingn 06 @ %fﬁ’t?ﬁék{?ﬁé”!bﬁcﬁ?{éab'e salt or

inventi @aivaiet h a Na Basanel bl ocker, 5@@@4%(@3@0@ ﬁfm bxﬁbn&{wn 7-
which is, sel g&%% from.the gr oup .consi st osp enyt oi n

( Cer eby $Ha%PS NQAER-RADE: rﬂif o? EHEHU??%%H%OPC@@F%@% or solvate thereof;
oxcar bar(zﬂaIqu’-z((Ir{[(tmpé@Fﬁényi)Qémraﬁ]eI mnymdﬁl@mpm maé%@] bﬁan 6-

car Eﬁmazepl nCNV\; E batro qeﬁ uetro docai ne
Saf FHaniO88: (AP188nacREiigeM 7R FRIEDIK wlerzgep!vateacsa%rsﬁi d%"d 5R)-5-(4-{[2
((2R) - 2flﬁ@@@h&ﬁﬁﬁﬂdﬂ%]o@}ﬁ@éd%ﬂypﬂﬁhﬁé?ﬁ@@y biet PivarRceRRAANaE8Iptable salt or

rufi nam deé

3, 5- di afPly8tes! ?rgof; di chl orophenyl)-1, 2, 4-triazine, ora
pharmaceutically acceptable salt or soI vat e t hereof;

R(-)-2, 4-di am no-5- (2, 3- dichl orophenyl)-6-fl uor orret hyl pyrim di ne,

or a phdn pdgthericodioliynend,dbp tambipatial as bereinadboae d@efifes @pigrises a Na channel
(2R25R) thockdr ddiécted tro@rtanpsuy damishig bﬂf&bﬁé}@wﬂlcéreﬁyw a%aiparﬁlﬂtm PH-

nonan- 6, E%%QH %Eor éa grb? [Iaﬁeu&cgﬁba%plﬁgcfﬁh&ﬁélm S adfv %ogi(hardtm

th f
f1 Uor opibRy tﬁenbpwe;mmgqv)bavoln&quo iy oseing RHGRA-EA fAfnaost
e,ora phﬁM@‘EﬁJI|I%&ti|riajmdec(d‘ﬁmla:tﬂ29)sa.latommd;®l (AR p24( dtygarhino gBahethoxy-N-
(5R) - 5- (Bndrlylnfsthyi) aﬁahﬁd@jlamm&ﬂueémmﬂ%@y) L-prolinanide, or a

pha?ﬁaceutl cally accept abl é salt or solvate thereof; and a conpound
e

invention , at sub ther apeut i ¢ dose.
[n 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;

35 (2R,5R)-2-(4-{[(2-fluorophenyl)methylloxy}phenyl)-1,7-diazaspiro[4.4]nonan-6-one;
(2R,5R)-2-(4-{[(2-flucrophenylimethyl]loxy}phenyl)-7-methyl-1,7-diazaspiro[4.4]nonan-6-
one;

(6R)-56-(4-{[(2-fluorophenyl)methylJoxy}phenyl)-L-prolinamide
or pharmaceutically acceptable salts or solvates thereof.
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30 In a further enbodi nent, the conbination of a conpound of the

i nvent i diypishy, B33 channel bl ocker, conprises a Na Chapaelepitlo964eho
which is selected fromthe group consisting of: fosphenytoin

(CerebyxTM ProdilantinTM Pro-Epanuti nTM or CereneuTn);

oxcar bazepine (Trileptal Tm OxrateTM or Wckhardt Tm; phenytoi n;

car bamazepi ne (Car batrol, Equetro TM; 35lidocaine (ALGRX-3268);

Saf i nam de Ral fi am de 029): Lacosam de ]
((2R) - 2- 'eae t'a rsiéﬂh twt nlhé ﬁﬁ@ﬁ { A5 NFISopRaYS ActiRgd comprises a
rufi naniNie ¢ROReB3d9cker 2@hich PIRD 280663893 B¢HR2009Y)5578Miazine or a
3h5 di arﬂh@ﬂnﬁceﬁ.lﬂeéﬂy%'c%ﬂtéﬁl@Bﬁlﬁ?ryédlvale thefedfr | azi ne, for a

phar gac y

R T2 Easingy SESRERTLEE 3 dol 5:?? SR ERERRR: i, IR AR Ry
a phar meceeRtakRlgspls %r&i:@ﬂ‘faé%a t@ege&tf regiesgipein R gf@m@aff’atent £P0021121B and
(2R, 5R) -2-US-Fajgr2-US 4,602,017. Compound 3,5-diamino-6-(2,3-dichlorophenyl)-1,2,4-triazine

fl uor Op%ﬁyﬁﬁ?ﬁw%}é&ﬁt%éw BE&ADle kaks HrAZaspited [tﬁerélufn%?rbeﬁ'p%red) by 8any

(2R, R Tpa8 prserord forabzane B 382 Hod el henys) -7
H§|-1 7-di azaspi ro[ 4. 4] nonan- 6-one, or a pharmaceutically

accept abh %niﬁb? ?rﬁf)ooﬁﬁ’lb R ¢ ﬁfon a%’]‘gereln abive define comglnses a Na Channel
a

bhay rmc iR st -S’%%‘ SREN S SESPderreRproa A PR @
of f or mpharnpageutieally agerntatie salt prcsalvaje tieeabt abl e salt or sol vate

t her eof ;Camtsdund 0 MIRHAZ! 4-@fianfine-HLD 8- d{ld:r)lor@ﬁﬂeﬂ\l&l) eLi\crampell bl palteiine  and
COW@”%QF?‘Z@UR&}II &g%tgbléts%?g%natsoﬁ}ég o e é%P%W:' Hgséfjﬂég in IP@TOE@OHC ion
|

Chann ireblEhed e e cmﬂpoaﬁg Bt bl

Channe
dose, wididhtoroghesil)}6dtuetbnetbyh pivémigineu @nd o pkérstacagficafly acmsptablnytseitm and

( Cer ebysbMateBrinstebBnay Bd MepBrea-dyrythétAddMidcriodd inCROITRSEHT |
oxcar bazepine (Tril eptal Tl\/l OxrateTM or Wockhardt Tm ; phenyt 0| n;

car hamazepi ne (. at r ol uetroT | i docai 268

Saf Bﬁam%rdg” @ﬂ?&'%ﬂgﬁ'&h%é Q?ﬁ”&eth? %V‘EE?Q@‘?" aiﬁ%@é’aﬁ‘ﬁ(’d’@ defined comprises a
((2R) - 2-N=AeRinHeR BRI ammetlmm)N@H Hb)ﬁ}/l)rﬁélﬁﬁlﬁﬁ@}ﬁhdﬁ)}l J-L-prolinamide
rufi nam de RUF 331 i chl or ophenyl) -

e 8 ArRmaG iy A ore s Lt TV e o oal 1 0 sol vat e
thereozI ;Cdpouna, 4- ﬂl Q@m)q@(z?{[ Zﬂozopﬁredylﬁ;rhbmfdm:ﬁilh?hgl) @ph%nu@mmet hyl fand
FgrRl r5nR)| amac{etf Zﬁlyﬁe{(}ggég ! C%ﬁ@%ﬁ Of"é‘%?}fg %e ﬁgsrpn gd \llﬁe1 EDeCt‘IhSleEI'\I(c):atlon
di ?zatspu\{ca[ 4M@mng%@ne ,Codfipcing harsrcsu-{[@aidoyophes g phathyiRxgahenyd)-L-
SOl vat e e -4

eyl ) e ERIREI B ot Yrﬂ#ééa‘?'ecﬁa[ﬁg%d solvatgs hessafanay be erepaed by

or a phanpaetiidd éclivecriooRObadit/eazabt or sol vate thereof, and
(5R) - 5-(4- {[(2 25f | uor ophenyOnet hyl ] oxy} phenyl) - L-proli nam' de, or a
phar maceuti cal I y acceptabl e salt or sol vatet hereof;

andﬁSR) ;lé 2h %d §f§rﬂ@r %xz n&%?rtﬁg‘égmg{n%ﬁ%'?g% ﬁx];reﬁwhabovF deBned comprises a
oy Y. SN SRR OIRRF PNl ph S -nst-
or sol vdtbdnahmoﬂ 4]8@13!1\ -@&nog bea prarbedeusatly a¢dmetablaﬂaltrmlsobatedheraof
conpountdppduig i nvention ygr BRE2NG(ERANGEhenyl)methylloxylphenyl)-7-methyl-1,7-
diazaspiro[4.4]ncnan-6-one and pharmaceutically accepiable salts and solvates thereof are
described in PCT publication No. WQ02007/042240. Compound (2R,5R)-2-(4-{[(2-
35  fluorophenyl)methylJoxy}phenyl)-7-methyl-1,7-diazaspiro[4.4]Inonan-6-one and
pharmaceutically acceptable salts and solvates thereof may be prepared by any method
described in WQ2007/042240.

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

40  blocker, comprises a Na Channel blocker which is selected from the group consisting of:
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bl ocker, conprises a Na Channel bl ocker which is selected fromthe
group cd?wo%dgﬂgsgg f osphenytoi n (CerebyxTM Prodi | ant bpFp2009/055700
Pro- EpanutinTM or CereneuTn); oxcarbazepine (Trileptal Tm OxratelM or
Wockhardt Tm) ; phenytoin; carbanazepine (Carbatrol, Equetro TM;

| i docai ne (ALGRX- 3268); Safl nami de (N\N1015) Ral fi nani de (NW 1029);
Lacos anifegphenytoin (Cerebyx , Prodilantin™, Pro- Epanutm or Cereneu™); oxcarbazepme

35(( ZR) %nl@?t&ﬂté}/ggr%ém)or %%QW):%@HQSHY lc%tapﬁé%aﬁé) ?éé}%g?ngi? Eduetro ™;

rufi nam'd
3, 5- di andocai® (RL-GRA-IA6BHr Spffreimydg (N2 1a13)r iRaffinamideo(N'&-1029); Lacosamide

phar mace(@%@@qy@ﬁﬁﬁoﬂh@ﬁ%mo%&qt_(pﬂényl#ﬁ&ﬁyl?&i}&érﬂa%ﬁée%? Pl ERRRORRS7AN,

sol vat e

R(-) 32, & &daminps%2,8 idaoptenghd ghétridzines of laugeometdujicallyyadceptdbisesalioor

?2%hgrR) %R/?ﬁ? ?b?t% éé’f aﬁff@ﬁ%?z!rﬁng%l '2f&ldﬁ&%}ﬁﬁéfﬁ/l)té]ﬁﬁoef&fnethyl pyrimidine, or a

f | uor oppbasGmeEuticdly ox ydquapiaple) - 153t di &z aspovaled. 4 hereein- 6{2RER)-Gr(4-d[(2-

Fgg gr;;z?@E"l()%-ﬁjfJf%ﬁ%@%@gh%r@%’%g%%?ﬁq%;@ ﬁﬂﬁﬁeé%ﬂg or a pharmaceutically

5met hyl atcabtablazsaipior ofoivadd rbemot; 6(2658R)-2(4-A(pheromesyimethyloxy}phenyl)-7-

accgpta I ,
et Bor TR aBzedolEhFonanc ane o, 7 RhErmErS LSSy RSR RIS o3 o Al
deor a phkeresiceutndal [(JRAGECE{{ZAtlaostainyl)uethgijdxyithenyiemedinamided or  a

((5R -5

bis(tri uoré%%é %”P’) ﬁccepﬁb% hy?pr OSBIz\i’ﬁtoeyl}Qere?f Ifearl#l n ?R)45 ?4[{%[
ro- 2- netbﬁ'gtlrlﬂhwnmt)hyl)ahwt]fﬁrmawylpr@aneyl}imetr@l @nnmioi Ai{ﬂﬁflderoeﬁ mathylphenyl)-
phar maceut i ' t or r

t her ape%‘éﬂrﬁﬁgg& 'ﬁ(%ﬁgl% Pdhﬁ ﬁ@fdeé Ogl a%fa E"{Q g C%egttal on o? g solvate
conpbdundheréoft he i nvention with a Na Channel bl ocker, conprises a Na
Channel bl ocker which is selected fromthe group consi st i ng of:

f osphenytoi n (CerebyxTM ProdilantinTM Pro-EpanutinTM or CereneuTm;
15 oxcarithazeysintien (ilsi preyided, TH a fOtreataspddioa ctbbibbordtdmprisinne cytpound of
car bamazgpingéntiokabfahdQlith FARBEF BerbMbatid éz%ﬂ@éﬂ SfdinteALGRX- 3268) ;

Saf i nam de (NW 1015); Ral fi nam de ( Lacosam de

((2R) - 2- acetyl am no) - 3- met hoxy- N-(phenyl met hyl ) pr opanam de) ;

ruf ERami T cppagmay a1y F Feferred to above may conveniently be presented for use i the form of a
3, 5- di amphaordoe(12:a8- dorahllaibaphenly | thud, Dhdmiadeaticahe foratulations comprising a

phar WC%HHbﬁ\%kbrY éce@r%@bémw "eth%?'WE’ht éﬁ%ﬁ"ﬁ%@éutlcally accefptable carrier or

R d
i) bR B %i%rgl?{.aé'aﬁ% e Ui (POl Fmpanentse Plseh
(2R, 5R) cembinalions nfay g @sﬁm}m@t GPISHGI @ﬁgmqmreumy smuitagpeishs i Fegaate) or
onans6- epmbinet phaphavetics (rmtidtibys.accept abl e salt or sol vate thereof;
(2R, 5R) - 2- (4-{[ ( 2-

Lguoro?ph l ggrtnBXLllrJdo éfytﬁlg 91%2 t| n |s use r}P/com Ir?ﬂt%ll'la\?\ﬁﬁ'llsé) Iséc%(wé th erenu%c_agér?t
phar nmac @gtivec agidigsidbe sentsl disedseostals! thatdsish enf exsich apotPeRyd Bagyadiffgr feom that

25f | uor wﬁanw@a@hbddridqwh@@awé) AppipahicNFks @ilbe RaBinasspEeasH &Fthdse

anatPsrrBsEbs 8 S0 S T tor omet hyl ) pheny1] - 2-

met hyl pr opanoyl ynet hypam no] - 4- (4-f | uor o- 2- net hyl phenyl) - 2- pyri di nyl ]
- 2- met hyllhu§pn ohé eartodienent, aacqrhizinatmoed i caipdoynd otibptimtentorsalth atNaecrenhel

such compeuads brivided; Whedelnat least one of them is at sub therapeutic dose.

[ 3,5-bis(trifluoronethypphenyl]-2-nethyl propanoyl | (nethyl)am no]-4-(4
-fluoro-2- 30net hyl phenyl)-2-pyridinyl]-2-methyl-D prolinanm de and a
Na Ghanmesubthevaperrtic dose Euntented tognéat & daskrofa dugrbetbvathasiglguired to produce

t her apeyidnficdRS@nical benfit 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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Thus, the invention also provides a conbination of a conpound of the
i nvent i diywihdy/8sPHa channel bl ocker conpound, for use i BctRSRPHss7RP
PWDO 2009/ 138393PCT/ EP2009/ 055700

Thus, t hei nventi onal soprovi desaconbi nati onof (5R)-5-[5-[{2-[3, 5-

bi s(t rifluoronethypphenyll-2-nethyl pr opanoylw}(rret hyl )am nol -4-(4-fl uo
ro- 2- rrettmflgmenycqns'szngy@f dfosphgnymoinretGeyeby®™ pr Bradiaminds diro-gpanutin™  or
phar mcﬁ%ﬁ@.{:‘“ r%%é@é Sa(*ﬁnehﬂ%?“eo“o)&étém a gha WB&{P\%F‘dt“’?' OBK&ytoin;

conpoun IS se ecte rom-t group consistin
3, 5-di amart@nmzesm(ez(catmﬁr@h|E@wamen)y|I191001alr@ (4*&6%22@@, Sefinaanide (NW-1015);

phar mac r%ﬂ“ié’ acc a‘l g);sal t E:os% iyt e t QIE{ 29M(ac tylamlno -3-methoxy-N-
22k {55 gl

R(-)-2, amn05( Ioro phenyl)-6-flu
a phar nﬂ@i@tirwlr@%thyliprm@m@m gufinantide r(REGH-3& e &Fprénaémo-ﬁ (2 3 dlchlorophenyl)

(2R 5R) '122%jr|a{ n(eoni léﬂﬂ@(f'ewl:g]lg%ﬁ%({ﬂgﬁ%lsg oP¥ at@: tﬁereoft, :%I »2.4- dlla{mnc?r—S—

di azaspi o nbnan- -one rmaceuti cally acce e’ sa
sol vat e (2 Balightgrophenyl)-6-fluoromethyl pyrlmldme or a pharmaceutlcally acceptable sait or

(2R 2R vad (L(2; [ Hgraopheny Oret awd@égz;p{g?wma)og @%ﬁrﬂéﬂﬁx fipfRAasP:

ro[ 4. 4] nonan-6- 10 one, or a phar
sol vat e dza:zgs@ccf[ti 4 nnari- 5{@)'1e5-o(r4a {#h@emaceutically acceptable salt or solvate thereof;

B R e e

accepta se as

subs'? anoeei rort Be phargscauticalipr acmepyahgel &Altsonfsobyatd dbsrjbpf demqdt e(§3i)-5ﬂ4-ti
nood di

vent | Sa0fBhSny ARG DAL ARl fartie DB B pisHR PRy SEERARIE sty

a Na chanlvele tber@@Rend@mm:@uud Offbe inveatiers a therapeutic substance in
the treat msnt or prophylaxis of epilepsy, depression and rmod
disirders chotic di sorders or galn In an enpbodi nment,

i nvent i oh %‘P dERbodinaert e CPPRINGHON SR BOFROYN Of §795'“V2@“°“ with a Na
bi s( t2 ri fC{Hﬁﬂh@ILTB[bbliér) @bmﬁméés- a- Nﬁtdfhénﬂépﬁﬁnﬂ@%l}uﬁi@?t|BYée§|e§iUﬂd”'(ﬁbnﬂtr(e4gde¢
or o- e en I rol 1 nam ae
o eac corye: o taseheniie Iohfetwd Bradtenthry Pretamuinny o Gereapu™
gogpgyn%xcamafdpmes gtg.lﬁaluw fc;]m%eogrwmt(ma@ﬂ st bRéhy&din; carbamazepine
,o-dl a - O- ro en r Zl ne .
har o AGEEPH JEE B b OBie hORraee $4brate WuPiots) Raifnamie
R(- %62 ANV £aazngf)?|t5co(sanrﬁnte,cl((izl:télgr@45@11 é‘r)‘ninb)@ nflétu?fngl%@ﬁahmnmtwmdbangmwy)
a pnarnmaceutically ptaple s 0] vat e
(oRoR) Tos (2 RDBARIShena e Pl BRURDp e T2 Atriazine,  or @
di ?Z afplth{n%c%ﬂJﬂ@ﬂﬁn Scaepeabledr saltphaf MegBitd CathbatofCC ephahl-Gamalots-@,3-
SOl vat e

{
(2R 5R) NS e BrlaraSHEA PBIRA. o6 A RNSHERGRL A ASERRIRDIe spltgr Solyals
[ rf)[ 4t 4]th‘Eﬁ€@°ﬂ (6R, 5@)?;—(4(-{[ 2a1u@*@hmwhw]aky}wh@f@genmtélzespﬁ@m 418bnan-6-one,
SO e er eo an

5-
T U8 op REnymB YT GH YN rAFEFR DT oPthal deONle o fHRffm RRERERIAIE:
accept abih@ro@aéﬁyl)aﬂ&mbgtherfygw m&ﬁhymiTQilézfégblﬁﬂ@ulrioﬁaﬁ-BQﬁkanCe bR thea

treat men o] | axi s of epilepsy, de eS|o nood, di sorder
psychotl% H%mi of® i eThéalpnv%rntl VHr t Fe‘g’r oies @%@ﬂﬁiﬂ@
of tr eafiBpbhedy BicdRMpkaphenydiL-eRlnBRHgY, oﬂ%pblf?@rmaﬁéutﬁ\ﬂﬂiy BReshtable salt or
di sorders cho i c. disorder ﬁ% pain, gqgls i ncl udi ng humans,
whi ch 3§8@ﬁ% %%@Q apfPReaPeHnthg B'Q"H’Bt'%ﬁték' CLARGNEF 4Bt i cal |y
effegti ve anount of a conbination of a conpound of the invention with

h | ocker, conpound PWO 2009/ 138393PCT/ EP2009/ 055700
a Na c cPflrl{lgﬁ"ur’thl?ar(;e):(r%"lb(é")d|m(:enrtn:’2héjcomblnatlon of a compound 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 ™);

35 lidocaine (ALGRX-3268); Safinamide (NW-1015); Ralfinamide (NW-1029); Lacosamide

((2R)-2-(acetylamino)-3-methoxy-N-(phenylmethyl)propanamide); rufinamide (RUF-331);
-29-



The invention further provides a nethod of treatnent or prophylaxis

of epil ehgy.206beRERISi on and nood di sorders, psychotic dpe@EPe5/088700
pain, in mammal s including humans, which conprises admnistering to

the sufferer a therapeutically effective amount of a conbination of

(5R) - 545- f£{2 {3,5-bis(trifluoronethyl)phenyl]-2-nethyl propanoyl ynet hy
| )am i n ma(mno §-(2,3- dlchlorophenyl) 1,2,4-triazine, or a pharmaceutically acceptable salt or

fl uoro- ?sol\U%%eh%é}B@Wﬂz za%mw@s&c Fo'ﬂ%ﬁ@fl@&rbﬁ%m%fj%yﬁﬁoqﬂe or a

phar maceutical 'y acce l e sa ereo
corrpoundlhavmaféqh!tlﬁl@wsel@@@@bf& onselhe @roupsobitsi stihergofof : (2R 5R)2(4-{[ 2-

3, 5-di amue%pﬁeﬁyé)n%tﬁg}l Q@EFQ%eryldlazésﬁ o4 inb %n? "or? a pharmaceutically

phar maceuti cal |y acce or so vate t

R(-) 32, Acaeripblaosat ©p, solte Hhetesfh &RPR)-5(4- {[(?ofﬂtmmhwvl)rmﬂwiﬁxa}nhgnylb?—

?Zghg%)”%‘?é%l'ﬁﬂ?%ﬁa?ﬁr‘bﬁm]ﬁgﬁé% 63ht, 8F aSHarRbEetiB&lPceptable salt or solvate

fl uor opﬁb@f?@iret [apH ] oX§Rphréhyl{3- flQOFQPfaﬁFHBIéJ@ﬁWH@MDMPW&Th&mOMmmm orora a
h
F Zg gf%g%fﬁ@ééﬁ%ﬁﬁéﬁ%%@gﬁ nsca%mr ﬁ?%iﬁ;%ﬁe%nqr a°@mpound of formula (1) or a

met hyl - pharraawa@qilwra@pelptatplﬁ@ﬁﬁmr 60%/1 @ tharreoﬁ spblacompeund ffbimula (1) and Na

accept a

(SR?QS 1(1124}%{??' 51?%%5?%‘6 enyl%eﬂﬁtﬁg oxy p 8%?&§Uti_th f/}lét}ﬁ e or a

pharmaceutically acceptable salt thereof. 15 In another aspect, the

I nventi om oﬂé@(hﬁﬁbﬂﬁlnaérhﬁthu&@nﬂj;rll@oﬁml (Etﬁhﬁpid@lﬁg f tife ﬁ\QQﬂﬁmn?\ntﬂfa 'NEECE}anneI

I nvent 1 gn { a C n in.t manuf act ure o

o candiRoRPbofetSs s ARoChadst RlokkeroR! BT apis e dBscubrb e S Rbam

di sor detse @@Mpg@@nsfsrt:dg Sof dﬁ:@ph@fytml (Cerdfi", apﬂid’l@rﬁtlra'spﬁb—E tahmmm or
ov4,des

n Q se of natj on
b1 S0+ 1 (ISITIORE hy P ARERTS 2-(THERGE ur optils ) ( REt I Bebve [:F%] a. Bhemtois
rﬁ 2- rTETchM:lalﬂ’ﬂﬁl lemih),s -(Cartaybi, (Eqwfkdt) T?)f; me@dfa]yrle tLﬁIF@t ez@ayi S@flﬁmlae (N\Iiv 1015);
ar mac ca acc sa ereqf w ocker
(F:)orrpoun is s@\%%@g) ' r om-PASSAIFRip co“gf{gl?( ‘meo -methoxy-N-
3h5 di ar(pmmﬁnethﬁ);iaonﬁnt@higfb‘)ophml tla)‘rildle J(RZJF4:;>S1F);! &B75- Bﬁmlrﬂj’ 6-82,3-dichlorophenyl)-
ar mac a acceptabl e salt or so]va
DR 3t fzinen 5t & ot Bl Shedage pof of ol Grthermgh Ry hilamines
?;Ragg)h@? 3&13&1154 {[r?glﬁefcril mmﬁh ﬂrﬂ%ﬂepﬁ&hlﬂlnéf 0B Gl phdrthdcBeiday ;acceptable salt or
or ophenyl ) ne
di azaspi® PB%’? 4] nonan"8" (9 )(;r al BRa%#?%éu&p3@%7‘%"’3’%@&@6\0§y}85@w0&7
sol vat e didrasgiaf4. 4In3%r5@on3 (of- & [ drarhbentiogly acceptable salt or solvate thereof;

ohar mac AR AR R B i Sty B ame Rl b ez aatd.afporen 8

(ﬁR) 5- (oﬁ?i [dr|2|a aﬁaﬁmMutﬁ@nﬁnacltc)eﬂwﬁlwls]anxw Mm?ﬁyd)th@em O?mm a@
a ceuti c acC e er N e cture

Do areanghprorBen et ARN ST B hroloiie br 1oty MeE talE rareRiAe s

d| sor dewrslvatesychot rtmer@bfsor der sin@r pai n(sR)- 5-M@[3@a§(tmfmotdmétaﬁ)phenyl] 2-

3501 ook BOREBARRY P ER R HPE “V?r?“ RRher Qe SRUBI 2 metnyt-0-

phar mac eudlinamlideCarrpsisinhbesuticlcdtce piapleialt iop BSlvata thdpeofpr epar ed usi ng
standard procedures. PWO 2009/ 138393PCT/ EP2009/ 055700 The present

invention further provides a pharnmaceutical comnposition which
conpfi sém amothemgrmbediment, tie conddngtionwila sbmphiend eivies inventioni with a NszChannel

h I
SThe pr SRGRE CRUEA oa Py er ! BELTORHA b oo FRAFPIA Ufyf Bbduthg o

for use fosphengoinr eareoyt oPr@*ﬂﬁhUﬂgy Proi&pearivi '”(')mraﬁdrmmoﬂ"),d|os(:ﬂrtl@ze©me

psychot i L1 5e

Compound! PP ERa PRRL? o Mgy O B BBl Enuptee ™)

phar mac didedaid [(ALGBES2E8) | Saframide (NWEON Hh Kalfinemidei (MW HRobaddsemide
35  ((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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conventional excipients, such as binding agents, fillers, tabletting

| ubri caygg 26lopizgH989r ant s and acceptabl e wetting agent spcFli2d098i066
may be coated according to nethods well 20known in nornal

pharmaceutical practice. Oral liquid preparations may be in the form
of , for exanple, aqueous or oily suspension, solutions, enulsions,

syrups cplvets thergof; oR(-hag-dirmine-ot(RS-diohipiophenyld-flugspmdihyt pydmidine, or a
tifutd i th itabl i f ;
recons 'Fg)ﬁwHFrhé’déui%éug “n%&%ggbleo €Lt Suidyabl &yyehi Cg%éé ,Orgzﬁ,%ﬁ%-z-gg%ﬂz

liquid epar at1 on contai n conventional Itives suc _
sus pendifligroppemnt snetetiok gphsivhg! , agieaaspiroldbfingegretesey edii ¢ egharmaiehically

may i ncl i b il r atd aNdo | 7
convent ISR oo, O phvatf REREL 2R GRL2 B0l dorSFRhiiEfletyloxyiphenyl7
flui @ umethgdsagiezssninet!. dnengsr@&pae.cor atpharsperytiaaltyoagrepiatleosalt 30 splvete

h . : " eteri|l

vehi ol o BB & A TABRYE (A M GRERRL ARl BRGNP EairoBiaid ° BF' ' S

used, cahatreacsuticaly sacneeiatied seltdi grsokoleatei nthetrefy eland| e((SRRS-5-{{2-3,5-

Pl rer HaifoforiiphdanooRBaAednByiefihaBin Py Rlolo™ Rk oY

seal i ng.2-pivdantl-2geethyty-pralidpomdentos 8 upharamcauticethnl acaapiablehetlt cor solvate

prqurvqﬁérg a%tﬁé‘r{aﬁ?ﬁﬂc%@gems 35 are dissolved in the vehicle.
ey,

To enhance ?r?le sta € conposition can be frozen after filling
into the vial and the water renoved under vacuum Parenteral

suspensi i f.S ; j.a .2XC

that ¢ n doriit e SR ARALAG: PSRRI b K dpDRTR T iepu S CRRh o e
di ssol vdihanaeldbletkari [comatisesnacharcharivel dtockerpivhisheld $ejedtéd tioat ithen group
The co -can.b Ll S exp : om efhy X0 [LETM.
sus pengip: gﬁ&%hn%a%ﬁogotsgbf&f)}é&be@é%ﬁdvg?\@grg@us’l bwgsgﬁ{h acgogntE séeﬁeﬁ ")
wet 1P ng cxerhazaping nclirilebtal™|, n OtnetefonposWackirardid™ ) aph¢nvteine carbdroazepine
di stri bygi f OnRoO P L .7 Q0 e :
Composi 1o 3R g BT Haine G A R0 Rinamice
oi nt nent(8WV-4@3%; hacbspatidsh {ER)-THacatyapinei)-SiroethwayNdpirerainethyl pro@nasded;
99% by | o pr =8 . frem i oY | _ the activ

mat er i awﬁﬁ E%de%di 35%5?1%1%% mga{@h%%m@? 6?1%1’7? ﬁ?ﬁgl}tﬁfdg? |B'T(1) I). ?%ﬁe#ﬁgggg’ of SE he
5 conpouwhdrmansdti¢allyt hacaeptablere rialtof of hesalfaie entbateoline R(GH2godideins-im3,3-

var ¥ai n e 1 Ser: i ,

wet 2Rt " e RrRER SRR i BRI 4P R zed el SREHEDR <ol covate

gener al thgreefe (2BiSFE-E-(Bifluonpsery mgihtiexyiptenyt)- R0diazgspitpbt.-4lngndrt-eiohs,

5to 10 St y m | r re QNG e a

day. Tor examdl SRSy | AR8GRLETY sl AT RS BROR: ¢ (RPRZMAA

nunber cﬁluomb&wl)metlrrwmcsr}sherwd)-mpﬁwl-ﬂrﬂml@aaspm{éﬁr@hamﬁrm@, or a

| nt er neqj a gLlu ate . th pa iQn o o] IRAS (06

the 1 nvehermeRliyie BERbatate | 8o 2 B | PRAPHERSIBRAT Snd o BRIBHE o

mat @6i alfluorophemmthyloxdplknydrl-prolimamide or a pharmaceutically acceptable salt or
solvate thereof; and ((5R)-5-[5-[{2-[3,5-bis(triflucromethyl)phenyl]-2-
methylpropanoyl}(methyl)amino}-4-(4-flucro-2-methylphenyl)-2-pyridinyl]-2-methyl-D-
prolinamide or a pharmaceutically acceptable salt thereof; such compound (5R)-5-[5-[{2-
[3,5-bis(trifluoromethyl)phenyl]-2-methylpropanoyl}{methyl)jamino]-4-(4-fluoro-2-

30  methylphenyl)-2-pyridinyl]-2-methyl-D-prolinamide and a Na Channel blocker compound

being both administered at sub therapeutic dose.

Thus, the invention also provides a combination of a compound of the invention with a Na
channel blocker compound, for use in therapy.
35
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typically provided. This is provided nerely for assistance to the

ski || ed ®sgnhéyizsshhe starting material may not necessar pby/EBsigofe6N
prepared fromthe batch referred to. The rel ative configuration

(absolute on the basis of the fixed configuration of the
20stereocenter at 5-position as shown bel ow) of the stereocenter at
t he 2- padiusi on‘chﬁasIrtyeeﬁmrassilmeoprovideme dasiembinatkin | Hf 1 H{SRESH-KM3.5-

2D 1H 1

exper i masepr iy AEery-=Hinikorch by B hie SRE TLGRRE R aeny s,
_(I:_ gre gnnfgIZ mmn?g Zsmelﬂmla[awawmmmm }Qh?@mﬁsetlrtpalbembp\abbrﬁaltlthwepf with a Na
assumi ng %ﬂé E)dr%iéﬁ'wgc?éﬂm\%ér ﬁ@g%gspeﬂ? e | bif tﬁésqltﬁ[p %O%{Sﬂgé ﬂ%%ds diamino-6-
30Pr 6t ort2Sedicieerophdry dndifdiiazeV/my a@bemamumle aceaptatie dalbon mte)thereof
Vi t .
o o R Ao Aoy e SRRyl 8, B gosopcal
ppm ( 6) assépigble halir @ssavate tbeleok2RIGR)E-ds{(@rlueraphbndnatindlorl}pheny!)-1,7-
Splitti Qﬁlazg% Foirﬁ Q]@oﬁélﬁ] 6%%%' %pe? etﬁ'\sa lﬁ?c%’tlggl e%%e%t%%glte&’ sBIVate thereof

triplet; mul t ectra were
recor ded2Bﬁ%&(éﬁﬁ%ﬁlaompbewyé)nmth}@oxmmr% -frmeHPE], TWmsmrm{féﬂ:IBaﬁnehmﬁ-

one 18 o eparr, 45 PnSBHERLE5Y) S ERET Rao Bh el oot B BRI
|1 leo cz:te rékiomhuﬂl_mealvw]:)ky}gpe)nyl Jt-prolinamide, onwer phayeetaurtioeity anceptahjp | sailit or
0 e PRSPkt B ! BB o o o
0. 05% TEp)epsy, @Wee(mear_mmood Hieorde®, PSHtoTHAisoBeisror@aim n.  Col um T =
40 C. Flowrate = 1 nmin. WV detection wavelength = 220 nm . The

usage of this nethodology is indicated by "HPLC' in the anal ytic
chari&ct én iopatemirndvfert hibe desotioh povidesocomlsinatitot cfla campaumdragnibe (nted)on

gggogﬁgt\nw £ NaUIBh L HRRRECcArh SR Rg, foetrmg% @gra ﬂ‘YeF ehﬁ: aruétaug? thh%pte&a&M ? Sﬂti-lg?ﬁ
e o %f%gf'%'%%?s%%%a@%@fe%?% ik R A A
ZQTM mass spectrorreter O eratin in pOSI tive or negative el ectros ra

i oni sat i'®n 2Fo®godiment -t ES"'(\Cﬁnng - ProvidRal yis eROMEngtion med  (&ff Ryl Salde-
AngPt Y B Hﬁb&o%fﬁy%r@ﬂlmth}/% C(%n@yl]](nﬁfﬁy&%‘%nﬁwoﬂlm(@-ﬂﬁéﬂogﬂ ﬁleﬁﬁ‘y?p‘ﬁlan%

phase; +
G adi entZ-Pyidiyl-2rethgel)-prolipamidg @ phasmgsesytically accgptgblersal theygefpyith a Na

1.06 m r@;hg%l Bldcf%@rt édﬂl%)dhﬂﬂ Whid®% Sidvted from]{hé%réﬂd‘co%ﬁ’sﬁng ot @s- Hl'aﬁ%o 6-

1.5 mn. lowrate = 1.0 Mass range:
100- 100@2§rﬁﬁh'@g@*(erovl 11%6tr@?meaﬁﬁa plw"é%ﬁé&qa"bﬁcwtﬂj%e salt o %%\@t% ereof;

The usagg.yof 4 Hﬁihﬁndrg-t(@gthqtgﬁpﬁ&y!)m%rﬁ&hﬁy ;Z)%Mﬁ) ke, iR 4 %a"ﬁrﬁﬁ&éﬂtlb&lly

char act eri zatl on of descri be Direct infusion Mass

Spegb raaemtamﬂrs@ta@ruwl@iedhergofwﬁe%ﬂo MR (2960 oph D oI SER 1 7-
operati r&ﬂaz‘a@pl%ﬁﬂf ﬁ na@ig-dee, (or)a 'ﬁ?ﬁ#rﬁé&é&@al@g&ég@lé thit M%élvét@”ﬂ@reof

100- 1000 anu usi on sol vent: water + ES

(-): lvaé%R158&13;5(4—{@@“qr@@berafﬁmethyﬂP%PW}/Q&W@WVH Mﬂ@ﬁsmrqb‘l GE‘%NFﬁG—I
I CH3CN @/ 3] a( bh&miRagfcay Addeptable salt or solvate thereof, and (5R)-5-{4-{[(2-

fluorophenyl)methylJoxy}phenyl)-L-prolinamide, or a pharmaceutically acceptable salt
30 thereof; for use as a therapeutic substance in the treatment or prophylaxis of epilepsy,
depression and mood disorders, psychotic disorders or pain.

The invention further provides a methed of treatment or prophylaxis of epilepsy, depression
and mood disorders, psychotic disorders or pain, in mammals including humans, which

35  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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25met hodol ogy is indicated by "M5" in the analytic characterization

of the dRgghifpdsHempounds). Unl ess ot herw se st at edpctR82009/055700
differential scanning calorimetry (DSC) was carried out on a TA 01000

systemat a scan rate of 10 C per mnute, using a sanple size of

between 1 30 and 2 ng. For reactions involving mcrowave irradiation,

a Per sorTdie iGestivs furine Epoyid 8/ @pethod nietreakmsnwmapf@taﬁlsacﬁrepiéensywepg@sion

chr onmat r t | ic e 0. (

by Mer c%quggéd Wﬂ;%ro&% @gh&H ?'Q&d%v&éﬁ r'karﬁgﬁ}g;ggs ﬁgﬁj é!ﬁgpﬁ%m%l&%g]
car t ri dgespdsengdninstarinp dc kiuds (Bieodragibesipeitically aff¢stivd gemuot ofoy epmbination

Oxcnangd sol NRpRLE D dy s Pt borbAdineeny 2 e Bby ARy R P
el ueft Udlse-vimethyBPENBERX-pyddinyli-dgesthyl<- m@ilmmnldb f obl oned bpha@MNaceutically

AN & SOLULLONI nELNGRPL: o PHOA0BRLAIATIRCTL EERRY DSSA00 ki e

number reparati ons cat’ion was pér using

Bi ot age gmeupuednsiskiag bf: 81&- tdlemtr@gﬁ ehdrdichierardismyl)-0,2, ﬂatmazurra,torca pHaawhceutically
chr omat S t

car 1 el i siret e BARbRELETBR o Y Aok D s hrematy
(1 SCO) pyramgjdiRg d oSeppI&rmacautmaHy Rcchpéhle 53EBRE—®Ivatearthered’gQ2R,ﬁR¢-2 (4-{[(2-

ol IEPEPRBATRBBBE LA SRR B Bl s, ety
X Pert Ialcoeppabi/elesaltjio’rfscm\at@rthereof (BBJER )- wammpr@eylbradathyl]mb]@henyl) -7-
woror v SO Cho B Bl Mon e B56.76) 8 nal MG ARG RiceBOEOUR bt AFere
45 mA, shexedf, angdnd:  2(8R) &(ﬁa{é@dluo&mﬂteayigwh@hyl]m@y}(pherwmlepalyar_stdep soze: a
oLt PEARGA RS b TR wided SeCOnlS, Bample Rotelion: . o

revol uti eam op i'cs: nickel filter, 0.02 radian
sol ljer slits, 10nm beam mask, autonatic d| vergence slits (set to

i rradi ate e tics:
|t 259, LRROLI L BOTLnPEBR b b LR eﬁwgﬁﬁgoﬁg SPTBHpg of the
0. 02r adienden wih adyq @f@nnwo@@m@pw 'BF*&@?IE"@CGC"HEQ ¢ megiggrgent for use
backgr oumthepteatraent T epifeplsl,aldpnes stoaland rhoct disdriers atyckoticadisaoders vs pain.
Silver (1) trifluoronethanesul fonate Borane Tetrahydrofuran conpl ex

Di - bgr t 1huh¥ihera8BEROMatiRvention provides the use of a combination 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 or a pharmaceutically acceptable salt thereof with a Na
channel blocker compound, which is selected from the group consisting of: 3,5-diamino-6-
(2,3-dichlorophenyl}-1,2,4-triazine, or a pharmaceutically acceptable salt or solvate thereof;

25  R(-)-2,4-diamino-5-(2,3-dichlorophenyl}-6-fluoromethyl pyrimidine, or a pharmaceutically
acceptable salt or solvate thereof; (2R,5R)-2-(4-{[(2-fluorophenyl)methylloxy}phenyl)-1,7-
diazaspiro[4.4]nonan-6-one, or a pharmaceutically acceptable salt or solvate thereof;
(2R,5R)-2-(4-{[(2-fluorophenyl)methyl]loxy}phenyl)-7-methyl-1,7-diazaspiro[4.4]nonan-6-
one, or a pharmaceutically acceptable salt or solvate thereof, and (5R)-5-(4-{[(2-

30 fluorophenyhmethylloxy}phenyl)-L-prolinamide or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for use in the treatment of epilepsy,

depression and mood disorders, psychotic discrders or pain.

When used in therapy, combinations of a compound of the invention with a Na channel
35  blocker compound are usually formulated in a standard pharmaceutical composition. Such
compositions can be prepared using standard procedures.
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Chl orof ormd Di chl oronet hane Dii sopropyl am ne Diisopropyl et hyl am ne

D met hy IRwpapesdesop met hyl sul f oxi de Ethyl acetate Hydr eeh}e@biosnsEhd
Met hanol Sodi um sul fate Sodi um bi car bonate Tet rahydr of uran

Trifluoroacetic acid Triethylam ne G rcul ar dicroismHi gh Performance
Li qui d Chronmat ography U tra Performance Liquid Chronmatography D ode
Array Detthecpresentanddntiby ot \rediey aipfmadddfital composition which comprises a

2009/ 13 P Mg,
Interrreg%%&PgIé# ?-Qi ﬁ?% mfeqﬁ&d\lwrtrit hy %ﬁﬁg&%ca&bmnup?aa%dia
n o)-4- ﬁfWeHé{‘t’ YE’GC %FR”' " ON 1 H3C0 F-CH3 CH3 To a sol ution of
(2S) - 2-am no-4-pentynoic acid (Bachem AG 10 g, 88 mml) in nethanol

(2005M )THehprRRAt GiVeplidrAfudnd? providdd la PRBIMactRscaAdsRbosition for use in the
treatment of epilepsy, depression and mood disorders, psychotic disorders or pain which
comprises combinations of a compound of the invention with a Na channel blocker
compound and a pharmaceutically acceptable carrier.

10 A pharmaceutical composition of the invention, which may be prepared by admixture,
suitably at ambient temperature and atmospheric pressure, is usually adapted for oral,
parenteral or rectal administration and, as such, may be in the form of tablets, capsules,
oral liquid preparations, powders, granules, lozenges, reconstitutable powders, injectable or
infusible solutions or suspensions or suppositories. Orally administrable compositions are

15  generally preferred.

Tablets and capsules for oral administration may be in unit dose form, and may contain

conventional excipients, such as binding agents, fillers, tabletting lubricants, disintegrants

and acceptable wetting agents. The tablets may be coated according to methods well
20  known in normal pharmaceutical practice.

Oral liquid preparations may be in the form of, for example, agueous or oily suspension,
solutions, emulsions, syrups or elixirs, or may be in the form of a dry product for
reconstitution with water or other suitable vehicle before use. Such liquid preparations may

25 contain conventional additives such as suspending agents, emulsifying agents,
non-aqueous vehicles (which may include edible oils), preservatives, and, if desired,
conventional flavourings or colorants.

For parenteral administration, fluid unit dosage forms are prepared utilising a compound of

30 the invention or a pharmaceutically acceptable salt thereof and a sterile vehicle. The
compound, depending on the vehicle and concentration used, can be either suspended or
dissolved in the vehicle. In preparing solutions, the compound can be dissolved for
injection and filter sterilised before filling into a suitable vial or ampoule and sealing.
Advantageously, adjuvants such as a local anaesthetic, preservatives and buffering agents

35 are dissolved in the vehicle. To enhance the stability, the composition can 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

40  sterile vehicle. Advantageously, a surfactant or weiting agent is included in the
composition to facilitate uniform distribution of the compound.
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dropwi se, at 0OC and the reaction m xture was stirred overnight at

r.t. Thé’woluentignpd the excess of thionyl chloride wergceyppRbaieeh
and the residue was dissolved in 1, 4-di oxane 10 (150 ml )/ NaHCC3 sat.

sol. (100 m); a solution of boc-anhydride (22.17 m, 95 mmol) in
di oxane (20 m) was added dropw se and the reaction m xture was

stirred Gampcitvasssitalle for transkdeemat administrats iedtideasibiatbni, YBlseintyatches.
acetate (3x200nl), the conbined organic |ayers were dried (Na2SOH4),

filtered ,and evaporated to affor | e cqonpou 0

100" 06 1 bdsorsooloh it Fign] 0. 1AL NS (b s Predascig oy 1819 B0% by

5. 35 ( mwelgt, of4hg 2ctiye matehial, dg@:nplhg(an thsm)eth@j Qﬁsac(nmpsstzall)on T hexdqss,of the

1H), 51. ‘bBrr(o‘e‘)un@h'éed HRh&trelimddt 6BthE dforefcAtiohd diddrdsrd wil m?%ir?ﬁe usual way
0

M BOC I
E:hl ol ;’e'w*ﬂhd?% E n%Q% off gﬁ'ersﬁlsoq‘g rQ”We%{ @r‘&%%e%?ﬁﬁjér%r‘ )‘%Qc?] of ?%lr@ng fagtors.
85/ 15 %ROWEver|a§\s gefese ﬂ”&?&‘?‘#’ﬁa e ‘Bﬂlﬁoﬁ?&”ﬁﬁ] edy) 532 9Rf'"°59 §U'?ﬁb|¥ Sto
100 % e.1®0 rag dndtseicihmedit dbses2may be administered more than once a day, for example two

et hyl (2prhreéda dla%ZsJ&. tﬁe#aw ﬁ{dyféxtéhﬁqaﬁé hurh%mééﬂs érmBRhEy! propa

noyl,Lh(nmethyl)am [ nol-4 | dor o-
phedy1) - 2- pyri di ny11- 2- ({f(l 1-

di met hy|EPRieaial| car bonyl } ami no) - 4- oentynoate 25 A sol ution of

2- [ 3, 5- bite(folldvihg drtemeddinted phe Exbinps|ifiistrateothe-pedatatidnuol conZpomtif wF piz
enyl) - 3+pR¥tibsi nyl ] - N, 2- di net hyl propanam de (W2005/ 002577
intermediate 4D, 1 g, 1.877 mol ), nmethyl (2S5)-2-({[(1, 1-d im

et hyl et hypoxy] ca rbog%lgsa min o)-4-pentyn oate (Internediate 1, PWO
20095 1383dbpomErResdhabBioe. afta7eady sorieg matsrizl, r@fa(elnpm;ozcﬂesc(rm@ﬁiﬁ

g, 0h094yp'rdfﬂuybrqv¢tmalp6hi(sh§ priooided engrély Qir&sglﬁtaac@ﬁﬂthm%?illéd chemlgt The starting
triphen :
m )}O dii gﬁ%?@%w m rt}é@z%é%nl? ha,\g%ﬁﬁ%aé%gér)gg k@%{hé%tﬁ réf&ng? grté)wave

irradiation for 30 mins. The solvents were evaporated and the residue
was pur ilineagelative ¢ardiguradon @paolgter erplg besis of thedixed sorfiguradion obthsi | i ca
gel 20si rteraocnlatan 540¢itibmaas sieyen bélewpoiahs etceateknlaesetne Laidiiion aeebate
723 as elusnlg Br?tr%fﬁa%fsdoft Be‘l-Fp‘l-P 'R‘%)WRW%D(‘ Y RSy ﬁ/ﬁz&‘% H3- 2

IA)n%”eslrrgé\' g%g\r/t\g}\cepl\w?r-? spectrogcopy expenments iz 724

10net hyl (2S)-5-(5-112- (3, 5H S r fl uor onet hyl phenyll 2-
nmet hyl pr opanoyl Unet hyf | am no - roe2- yI phenyl) 2-pyridinyl

1- 3, 4- di hydro-2H pyrrol e- 2- Tar 5'oxy

NHC CH,

25  Compounds are named using ACD/Name 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.

30 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 (8) using the residual solvent line as internal standard. Splitting
patterns are designed as s, singlet; d, doublet; t, triplet; g, quartet; m, multiplet; b, broad.
The NMR spectra were recorded at a temperature ranging from 25 to 90°C. When more

35 than one conformer was detected the chemical shifts for the most abundant one are
reported.
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15Toasol uti onof met hyl (28) - 5-[ 54{ 243, 5-bi s(trifl uoronet hyl ) phenyl] - 2-
met hyl prRypanews6498t hy Dami no] - 4- (4-f I uor o- 2- met hyl pheny per2pablogisoy!
]-2-({[ (1, 1- dinmethyl et hypoxy] car bonyl } am no) - 4- pent ynoat e
(Internmediate 2, 750 ng, 1.036 nmol) in dry Dichloromethane (10 n)
trifluoroacetic acid (3 m, 1.036 mml) was added and the reaction

m xture was stirred for Ih at r.t.. The solvent and the excess of

trifl

bur 1 od e ey ERUSGHod] APt BT #ﬂ@"‘é %@FW&? Pottrind8 chEoAGIESy

was di ssséf'@%H“SFerSB‘e‘E%?ﬂ ?r‘-i”f‘% {'1% QQﬁbIC 'cyﬁ‘T (gmr'i‘b 3 pmrsaticles 'IZS’
was addéblobitelphdse anddéredient: ﬁD&%L(wetaNaﬁ) 8%% rmiéd t@%%r(agmmmne + Ot05%THEA)

sol vent i\@smpy aRAmH F ﬁ@dct P%\M e dUIemW#ﬁmdUQSdEte’(ﬁ@n'thv@Feh ih 228b a8,

aftora (e g 87 ARk A8 Bl il PGB AE R ey dion ot e

pal e yelqeéW'téeélqoﬁ“PO € Rt 0 95nin, mz 624 [M+H . |nternediates 4
and 5 nethyl (5S)-5-1.5-112-13, 5-bi S(tl’lf| uor onet hyl ) pheny11- 2-
met hyl PIIQRANGH EukERt RYE) amd b D dndohisPahictlabyd Riyehet it g e T

|1 -L-prol |

s0( AP on R resesiated with 19 Reaks e, 259YTEH o7 b URHT Wi Agay]! system
me'g hsy)?gmpm?é;fsw%aw% fﬂﬁi%egar @ndfcgqsmfe@ tz:? @ewmri?h ?iygr)@g@ BRY anass
Il -L-pr eametéaopd?mgza B4ias wefaaez@@dpeégameateﬁm [LC/MS - ES (+

Toasol uty 0)”% 6én _ﬁ?\gﬂéweﬁeé_éwe@% BRERY e 217
RSOl i s e o e T

mollf i rGl‘ﬁ‘étBh’fariiGI 0 (mio 3%)3 at= 0.08 rein K56 iRirh = 858 hyidr 103e B( 4G 80ﬁgnln19%’7®
mol ) wasstiagded). 388l € = €48 WD B%MB, Xdter BmBass M. '[Toind Ur= 20 FOUNGw ddte =

ts QFUtS ?0 Z\&Wﬁqaﬁﬂggf han-ggelr_é Z-a)tul 06)QOW§mgugggge%m%6@amFMetrééflon range:

di | ut ed APtIOnATer ThE28534E) OF Hos ersz%thafé%w \ﬁi ﬂﬂfj"&t?ﬂ/lbyaé@'& ein( &ey analytic
50ml) . Therastagiaatlion df diyedessebedicoregbupa.2SO4), filtered and evaporated
andophe residue was purified by flash chromat ography (Biotage systen)

on 10si Iea, aeh Hi RAR SOl (A0 NLERT RPN NS FERY WSS i ok
B3

to ethyl  acetate
Spectrometer operating in ES (+) and ES (-) ionization mode [ES (+). Mass range: 100-

1000 amu. Infusion solvent. water + 0.1% HCO2H / CH3CN 50/580. ES (-): Mass range:
100-1000 amu. Infusion solvent: water + 0.05% NH4OH / CH3CN 50/50] (the usage of this

25 methodology is indicated by “MS" in the analytic characterization of the described
compounds).

Unless otherwise stated, the differential scanning calorimetry (DSC) was carried out on a
TA Q1000 system at a scan rate of 10 °C per minute, using a sample size of between 1
30 and2mg.

For reactions involving microwave irradiation, a Personal Chemistry EmrysTM Optimizer
was used.

35 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.

40  The eluent used with SPE-SCX cartridges is methanol followed by 2N ammonia solution in
methanol.
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as eluent. Two products were isolated: (1st el uted) (I nternedi ate 4):

et hyl  (Rpbh-0dbprsfod43, 5- bi s(trifl uoronet hyl) phenyl] - 2- gpifiyhooRoSR6N
oyl} (nmethyDa m no]-4-(4-flu oro-2-methyl ph enyl)-2- pyrld I ny1lR- prol
i nate(160 15 ng, 0.256 nmol, 24.92 %yield) as a white solid 1H NWR
(500 MHz, DMSO-d6) S (ppm: 8.30 (s, 1 H 8.03 (s, 1 H 7.75 (br. s.,

2 H) 7. 3R asumbertdr pfepbfatiochs r{)@ﬂﬂﬁatl@n%s( rforrfed udingleitfeOBiofdde-manual Aash

ls_D 4.37 ch&tﬂﬁléggr(agh&iﬂ h+3) (? utgr%a@g flgg% fﬁroiatg’qg %;n 1%3%068%@?%) (sggtﬁgn
1.

’80 1. Lgng( r%lotgg%&hcamza(tﬂggess or pujgmaicsgaghy chramatograplyy 1on3@0(ananlon
3 H)C;ornthEIasle(lSCQ}esmg&eﬁcﬁﬂm@ﬂmtaaytnm det erm ned by ROESY 20
(d pgl ar correlation :H11 to H2, H5; H2to H11, H3, -3 ,-4

H 5t Th nb
0o et oo i Hi RS TS A PP i ¢
the NWR data only. UPLC: Rt 0.81 nmm (broad signal), mz 626 [ MtH|.
(2nd el uthed¥-rdy pdveteneitifradctenIXRPORtahylysis and was performed on a PANaIyticaI X'Pert

(5R) 5- [Fﬁégxgoy%izﬁﬁa%&ﬁﬁétéﬂ H%Qmﬁv Mﬁ/@dﬁ'%ﬁ% n&nthe%%vmg ganXCglerat?r
2

e P IR Al S B S
€ n%cq §32C P YFTS BARtigpy U4 O“ag reer
NI\/R ( 50@eneatorBMEBNHEAS B Bigt agglgn2 0s’2Thetd) eadGmgles 400 HTHelE Gt pize:
S., 2 H0.01677 Zitheta per steg;) tinde:191.¢8, sebohlls. 7SdrbpleSRothtith: Ts 08vdiliion time,
U0 ST ST bR o dnP s onf e et
divergence slits {set t0 irra |ate Iength of 10mm), beam knife diffracted beam optics:

15 automatic anti scatter slits (set to irradiated length of 10mm), 0.02radian soller slits. The

sample was presented using a zero background plate.

The following table lists the abbreviations used:

AgOTf Silver (1) trifluoromethanesulfonate
BH3.THF Borane Tetrahydrofuran complex
Boc-Anhydride  Di-tert-butyl dicarbonate

CDCI3 Chloroform-d

DCM Dichloromethane

DiPA Diisopropylamine

DIPEA Diisopropylethylamine

DMF Dimethylformamide

DMSO Dimethyl sulfoxide

EtOAc Ethyl acetate

HCI Hydrochloric acid

MeOH Methanol

NazSO0, Sodium sulfate

NaHCO; Sodium bicarbonate

THF Tetrahydrofuran

TFA Trifluoroacetic acid

TEA Triethylamine

cD Circular dicroism

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

TBME Tertbutyimethylether

h hour
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43 ',.., 12Ni626 / \ 1 28.,... 192527 30 %, 202". %24 11 21) 23

2.27 (brRwg- 5993215-223H)166-175(m1H);,§P%§05
determ nedébgogédi H2to H5 H3, -3,4). The or thecpé:r posfe 53?0

correlation 626 [l\/HrHr 29 Internediate 6
101- (1, 1-di rret hyl et hyl ) 2- rret hyI (2S, 5R)-545-112- (3, 5-bi sari fl uoronet hy
fl phenyl | -2- 4
nmet hyl nropano I | (et hynam nol 4 |
1-1,2- pw ol i gl nedi car bofog]ttgmpg ure
Toasol uti onof net hyl (5R) -5-[51{213, 5-bi s(trifluoronethyl)phenyl]-2-
15net hyl propanoyl ynet hypa mi no] -4-(4-fl uoro-2-net hyl ph
enyl) - 2 Ririnddidiy $4R-prolin ate
methyl (28)-2-({[(1,1-dimethylethyl}oxy]carbonyl}amino}-4-pentynoate
0

H,C. JJn,,

O
OYN
H,C._.O
Y<CH,
CH,
To a solution of (25)-2-amino-4-pentynoic acid (Bachem AG,
10 g, 88 mmol) in methanol (200 ml) thionyl chloride (30 ml, 411 mmol) was added
dropwise, at 0°C and the reaction mixture was stirred overnight at r.t. The solvent and the
excess of thionyl chloride were evaporated and the residue was dissolved in 1,4-dioxane
10 (150 mI}YNaHCO; sat. sol. (100 ml); a solution of boc-anhydride (22.17 ml, 95 mmol} in
dioxane (20 ml) was added dropwise and the reaction mixture was stirred for 3 hours at r.t.
The mixture was extracted with ethyt acetate (3x200ml), the combined organic layers were
dried (NaxS0,), filtered and evaporated to afford the title compound (20 g, 88 mmol, 100 %
yield) as a colourless oil. 'H NMR (400 MHz, CDCl,) §(ppm): 5.35 (m, 1H), 4.52 (m, 1H),
15  3.79 (s, 3H), 2.75 (m, 2H), 2.05 (s, 1H), 1.47 (s, 9H). UPLC: Rt 0.65 min, m/z 228 [M+H"].
and 128 [M-BOC+H"].
Chiral analysis, chromatographic conditions: [Column Chiralcel OJ-H (25 x 0.46cm), 5y;

mobile phase: n-hexane/2-propanol 85/15 % v/v; Flow rate 1.0ml/min; DAD 215 nm, CD
225nm] Rt 5.5 min, 100 % e.e.

uor o- 2- net hyl phenyl) - 2- pyri di nyl

20
Intermediate 2
methyl (2S)-5-[5-{2-[3,5-bis{trifluoromethyliphenyl]-2-
methylpropanoyli{methyl}amino]-4-(4-fluoro-2-methylphenyl)-2-pyridinyl]-2-({[(1,1-
dimethylethyl)oxvicarbonyllamino)-4-pentynoate
25
CF,
CF

A solution of 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-chloro-4-{4-flucro-2-methylphenyl)-3-
pyridinyl]-N,2-dimethyipropanamide (WO2005/002577 intermediate 4D , 1 g, 1.877 mmoal),
methyl  {2S)-2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)-4-pentynoate (Intermediate 1,
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(Internmediate 5, 490 ng, 0.783 mml) in DCM (10 m ) was added

Di -tert-Mypyhootizgasbonate (0.200 nl, 0.862 mmwol) and t hpctmsdobaLs700
m xture was stirred for 1h at r.t. The sol vent was evaporated and the
residue was purified by flash chromatography on silica gel (Biotage
system eluent: from1:0 to 1:1 Cycl ohexane/ Ethyl acetate; 25M

cartri dgel7ed, fsns:dtrmgoly PR PH,).€1,20.060 1 01084 rhadh, dwpe@l%;c%emmLs $.6%4

ield
é 45 %m‘?ﬁT%W‘H F\ ?@E@R (f}gggWoL}%g hr%%na% @ﬂgcyf%o&r%pgamme
(m 3 @Iyg/asgegtgd(%mg ﬁ)um;ieggncrgwg@ (rqﬁdlailomforsﬁodmms 3Thp5$ql\fﬁnt93wp5e
0.69 - &Vaﬁ)oretad 2% Hie radilu€: wi plrif@sl by MashvichronR@ograptiy (Biotage system) on
251 ner rgdh JLPSsi ﬁ}é'&gluﬁm 40+M and cyclohexane to cyclohexanelethyl acetate 7:3 as eluent

)]/-I I( éhéns nﬁt Iaythe cgrr_]poundrt}’fg(s rzng ?JO%% mmgl %SIE % yle?'d as a whl{e SOI[H BUEt IQt

net hyl pr’fcﬁb%l'ﬁlfymf%ﬁ%‘%%*ﬂ]am nol- 4- (4-fl uoro- 2- met hyl pheny1) - 2- pyri di ny
11-2-met hyl 1, 2- Dwr ol i di nedi car boxyl ate (7) and 1-11, 1-di net hyl et hyl |
2- met hyljfeffeafRts §154(2- PWO 2009/ 138393PCT/ EP2009/ 055700

f?l 381roo§a7mmt hyl I pheny11- 2- rre&g}{s%(?&aﬁogll) SRLAYY atm”BEGF}em!,f_z_

nmet hyl plmaenay 8- : : .
5Toasol ldilh\ﬂj‘ref_b\lrrdaledz Bﬁtﬂ&xbﬁt&yl )2 met hyI (28 5R) 515- [{213 5-
bi s(trifluoromethyl)phenyl]-2-methyl propanoyl ynet hypam no] - 4- (4-fl uor
0- 2- net hyl phenyl) - 2-pyri g_| yd] 2-pyrrolidi ngdi carboxyl ate
(Interrredl ate 6, 300 ng, O. ' I 5 M) was added, at
on in THF (0.496 m ,
N r 10 mns at r.t..
as L.addedrand *t he reaction
re“feacti on was quenched

Iodorret hane (0.103 10 m, 1.65
m xture was stirred for 30 nins at®
with brine (1 m), diluted with watet¢10 m) and extracted with
ethyl acetate (3 x 30 nmil). The conbingd organic layers were dried
(Na2804), filtered and evapor at ed and t resi due was

{1298 cMeommtibgr SHNRn st camtm (B ASIgHESEab e dieramethy AReoR 2
to 6:4 GyahyprepamatiEhéihil) ammb]a-i-eft-ﬂlﬂﬁMZeaemylpUqaf)m ppHnyllebfifbdnds

wer e 'SQ#rﬁé ng %@A 1RIrbErs! émihb -4.pk t@rﬁﬂéﬁﬁa)te%"?ﬁ@hﬁ( 1.036 mmol) in

o ARk T NGV bl e e

I t
2%] yge ﬁe@qﬁwmxtgce W93 ﬁfafrqddﬁOhéB@&arb $qivant @nw@r Piegpa Phtrifiuorgaceiig acid
0. 022 mwadre rdBodst Ghdareladiurasand ﬂnblrés‘:‘dlﬂﬂ)bvﬂsl puiifie \NMR SPEBCKH=ztridge (10g).
@%O;g:%&&a l"f'edD t%eﬁt%v 'Solﬁj 61\795 G@sol%re(ﬁn gcezémfrl?e 1'_E) r(1 an@i 1'1‘)(25 66r§
(m 3 H)(O 47rg|r_rl? l) ﬁz re%‘go mlgur-/eﬂjas[ W L0 gﬁraglyéi Cg,vﬁhg sglvent
Chiral asl g,\/@pgrat%a @5'§|éﬁ|“@5c(b$ﬁ§ﬂ\’teﬁdﬂ§{hw @@Q’Taﬁfr"‘na@f"?eaf? akhe@prgqnic
(25 x 0 ldl,@roms,comdued ancpénm)erat@d m@t%wwmgw 034 Fingy 100

rat mn, 94.6%e.e.
(2n eI u/'E 2?540‘71%9?1 1- d";il %ﬂ‘? hy?) 2- et ﬁ%lﬁzﬁm&ﬁ]

(2S, 5R)-545-[{243,5-bis(trifluoromethyl )phenyl k 252- met hyl propa
noylymémjﬂmgém_jh__éd - (4-fluoro-2-nethyl ph enyl)-2-pyrid i

ny1] - 2- mRétAyil- 1, 2 pyrrolidi nedi car b(g%_-k’ﬁgj{g-ﬂsg‘g -Bis(Eitiuat i Sthy AP Re i) -2-
227 répafioiig rln Iy iBnn -1 £a58id 8y -_;151 2Dy yilL-prolinate
0( d T omethyly ;o J5R) 15422 Fisltgfluorometul)pher)-2-

(m 28 hﬁethmowdmv a0l 2248 ridirpfllel-Prolinate
net hyl ($§)- 545- 11243, 5- bi s(trl fI uoronet hyI )phenyll 2-
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met hyl pro panoyl Uret hyfl am nol - 4- (4-fluoro-2-nethyl p

henyl ) - Zypghidiisgwil- 2- nethyl -Dprolinate  PWO PCT/EP2009/055700
2009/ 138393PCT/ EP2009/ 055700

Toasol uti onof 1- (1, 1-di nmet hyl et hyl ) 2- met hyl (2R, 5R) - 515-[{2-[ 3, 5-
bis(trifluor orret hyI ) phenyl] - 2- met hyl pr opanoy1} ( net hypam no] - 4- (4-f 1 uo

r o- 2- met hyjcp CF, H,C-O,
2-pyridinyl]- ' d| nedi car box)plég;
30 rrg, 0. 041 c?T'm)l or onet hane €2 ni
m, 7.79 mmol) and t e REUre was stlrred

r.t.. The sol venty and hQ‘;He Gessl, of TFA were evapgt.at

resi due was purrfre SPE- SEX cartridge af f ordi ng
compound (25 ng, 0. 03¢ Dl , 96% vyield) as a white
5.68 min. M5 rrilz 6[|\/H+I]+ 10l nternedi ate 10 E
met hyl (5R) - 54541243, 5- bi sari fl uoronet hyl | pheny11l-2- net hyl pro pa
noy1l( meftthynad ni $RAdLAM44- 19Fu ORI et 5p[5r'[ k315 bistiifioratmethylphenyl]-2-
ny11- 2- megthylbrophpsydk mathl/aminol-4-(4-fluorc-2-methylphenyl)-2-pyridinyl]-3,4-dihydro-2H-
é5ToaSOH~,’/F bfé@&:%rbé alteC{InrtH%Hé}ﬁa?é ?Kb&@ i e r%%wo%ﬂ)m rﬁétﬁarliél%gré‘ ) YN
' s %r ! D roRer dg E&g n']g % 0%3 %oﬁ&v%g%gggé er'r? he re gron m|]<ture \g/as stlrred

ro-2:
2-pyri dlnyZ tzs ﬁiathﬁﬁaf@ tempgiatusei theneatiriasguenckeq with Hehieds &f/esdytion
50 ng, Q1068&nEnke)sdivent mwas Rvabbetaretheamreid(8 wis) dinesd it eghtdi=@0( fhi)rdnd

12. 98 mplcdf |thrb‘?h3}'l %@&Ia{eogb %ﬁ”ﬁ aﬁrE'IéJe?%(?g%l 8( Q%g )al’ﬁterreg and

The sol vent a exces o)
T O Moo b e eathp v BT) B Hves e e mae iage systeg on

ng, 10. OGdicengel ysiog ageoyinen dwd@nd ayhlohexanefdthy| apptaE 7:Rtto 5ethgl aretate NBO%
nk 640 [Muleht.and 662 [ MtNar. Internediate 11 25net hyl

(2R) 2 ('If\A[o(;i'ro&ucgé%&%ISfelayl ) oxy] car bonyl | am no) - 4- pentynoate 0 0*", N

1 (1st eluted) (Intermediate 4): methyl (53)-5-5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-

methylpropanoyl}{methyljamino]-4-(4-fluoro-2-methylphenyl)-2-pyridinyl]-L-prolinate (160

15 mg, 0.256 mmol, 24.92 % yield) as a white solid '"H NMR (500 MHz, DMSO-dg) & (ppm):

8.30 (s, 1H)8.03(s, 1H)7.75 (br. s.,2H) 7.39 (s, 1 H) 7.17 (d, 1 H) 7.10 (br. s., 1 H) 7.06

(br.s., 1 H) 4.37 - 4.46 (m, 1 H) 3.91 - 3.99 (m, 1 H) 3.64 (s, 3 H) 2.29 (br. 5., 3 H) 2.18 -

224 (m,1H)2.08-213 (m, 1 H)2.10 (br. s., 3H) 1.80 - 1.91 (m, 1 H}1.74 (br. s., 1 H)

1.50 (br. s., 3 H) 1.36 (br. s., 3 H), the relative stereochemistry was determined by ROESY

20  (dipolar correlation :H-11 to H-2, H-5; H-2 to H-11, H-3, -3',-4’ ;H-5 to H-11, H-3, -4, -4").

The atom numbering shown in the following structure is included for the purpose of
correlation with the NMR data only. UPLC: Rt 0.81min (broad signal), m/z 626 [M+H]".

(2nd eluted) (Intermediate 5). methyl (5R)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-
25  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, 1H)8.03 (s, 1H)7.76 (br. 5., 2H)7.57 (br. s., 1H)7.19 (d, 1 H) 7.11 (s, 1 H) 7.09 (br.
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rCH3 CH3 PWDO 2009/ 138393PCT/ EP2009/ 055700 To a sol ution of
(2R) - 2- dybandpemsynoi ¢ acid (5 g, 44.2 miol) in Met hapekseiMdnsizh
thi onyl chloride (15.00 m, 206 nmol) was added dropw se, at 0C and
the reaction mxture was stirred overni ght at r.t. The solvent and
t he excess of thionyl chloride were evaporated and the residue was
di issol ved, 1 A) 4.24--03. 3 anet HY3.831-)3.9th NaHEGIB0S 8! 3 H$QI27 ((35@ i }) 2455 2.23
solutio n r i a

ggP Jr]—%q: D4\l 'Eyﬁ n‘?'el H}Q 0%8(bnms 18 ur%)s gy “P?é éﬂhmrb151

was add o) e S st

at r.t. n$ \ﬁ) 1%%% Sex? r"ﬁcﬁ‘@d’e\/ﬁt't’% Séﬁfﬁ?ﬁ ea&%fvawes §§?i’@t5‘ﬁﬂ)by F? 8Y
conbi neddippigandreclatioperts-10e B-Srlil-edo FNER $ER) H-3f 14, t41, &ld2 tnid-5e tlah o8 'ak) ethe
to afkf orforh hﬁjrﬁﬂehh SROW fHE ff)li’d;)w%Fﬂ tdbtGe T Wciudd8 GorXhy 'p@h@se@’ﬁ cérrelatlon

col our |

(m 1r) Wi B NJV'F% d%‘%’\‘/’lﬁ' L ol o e B a%’(%@%m?ﬂ%% ST (s, 9H)
Chiral analysis, chromat ngaph}sc.4cond| tions: #¢kum Chiral cel QJ-H
(25 x 0.46¢cm, 5p nobi | e ﬁf asgge: Igéanelz prépanol 85/ 15 % v/ v;
Flow rate 1.0ml/ m n; DAD 2 nrn CW Eanr’riaa Rt%'G\? mn, 100% e. e.
Internediate 12
15net hyl (2R) - 545-1{ 2- 1. 3, 5- bi sarifl uﬁroﬁ'at h)?l | ﬁhenyqéi 2-

met hyl pr opanoy1} ( met hynam n61- 4- (4 Ellupro- 2- fret hyl gffeny1) - 2-rwri di nyl
| -2-(11(1,1- dinethylethyl)oxyl cai bor[ulzyl | am no) - 4- pentynoate O

H3C. OCF3 ot H3C. OcF, rat H3Cat CH, \ﬁ(sol ution of

213, 5-bis(trifluoronethyl)phenyl HN46F chl oro- 4- (4-f1 uoro- 2- net hyl pheny
1)-3- 20 pyridinyl]-N, 2-di net hyl prop&nam de (W?2005/002577, 1.05 g,
1.97 mol ), methyl (2R)-2-

({[ (1, 11dtermichittethy! ) oxy] car bonyl } am no) - 4- pentynoate (I nternediate

111 1§ 343(1% dﬁn&i’uyl gWIQ PN 355 80835181305 BR% Bl dme hQf
e (J.ﬂ I IHIUI%”%ISQ L“JHe”él E“Ub J|| ”F]eh A%Mi

|n trletmgél—é(- ls

under mipyrolginedicarbdkylateon f or 30m n. This reactl on was carried out
three 25 tinmes al ways using tQ*i'e anount s of rearc%ents reported above.
The reaction m xtures were d and evapordted to dryness. The
final reaction crude was takén- waNuat e (5 ) and extracted wth
DCM (3 x 50 m). The organic ses|vp
sul phate and concentrat ed. Heuyl f icat | onNon S SF“?LF 65M col um) with
Cycl ohexane/ Et 0Ac [ from CyBo Re
4CV and then 30 Cycl ohexane/ Et 0Ac 7Q/ 3D] elution afforded the title
conpound (2 4 g, 3.32 mol, 56.1 %y el d) as a yell ow brown solid.
UPLC. Rt 02 m' n mz 724 [Mr1l-1]. €hiral analysis, chronmatographic

condi ti ops: dRlutfdni r algpak Mat ( 25(9R G&-p{£8)5- bl Ido%rﬁélﬁﬂﬁ)hen%z
gggiﬁgne/rﬂ?nﬂg%h?%c%}g@ Iﬁyg/ér\élhgf JL- —fluoro% met%gl%(lenym 2-p r| ny?]q_ proPna e
(Intermediate 5, 490 mg, 0.783 mmol) in DCM (10 ml) was added Di-tert-butyl dicarbonate
{0.200 ml, 0.862 mmol) 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
20  compound (525 mg, 0.723 mmol, 92 % yield) as a white solid. 1H NMR (400 MHz, DMSO-
ds) 5 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)
473-508(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]".

25 Intermediates 7 and 8
1-(1.1-dimethvlethyl) 2-methyl (2R,5R)-5-[5-[{2-[3.5-bis(trifluoromethyliphenyl]-2-
methylpropanoylli{methyllamino]-4-(4-fluoro-2-methylphenvyl)-2-pyridinyl]l-2-methyl-
1.2-pyrrolidinedicarboxylate (7) and 1-(1.1-dimethylethyl) 2-methyl (28 .5R)-5-[5-[{2-
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PWDO 2009/ 138393PCT/ EP2009/ 055700 I nternmedi ate 13

met hyl ( 35-154{243, 5- bi sari f| uoronet hyl ) pheny ﬁ: ==

nmet hyl p??\p,a%o@ﬁ ?%et hyDam nol - 4- (4-f | uor o- 2- net hyl phenykl, T%P%)O)()QIPD 7(rlloyl
1-4- pentynoate 5 Trifluoroacetic acid (15 nl) was added dropw se
to an ice-cool ed solution of nmethyl (2R)-5-

][5 [EZ [@g%.@grﬁﬁ&&ﬂoméiwmmtﬁ %W&Lnaﬂﬁmétﬁﬁl%ﬁﬁmm{ﬁﬂwmm no

et hy| pHRgY , rd 11-2-me 1 -D rrh n edic r (g%‘r bonyl } ani no
) - 4- pent ynoat e (I nt er medi ate 12, 2.4 g, 3.32 mmol ) in anhydrous

Di chl or oifgChaHsE. M) and theck0 resul Hbg'F jon mxture
stirred at ro enp. 1h. Vol atil es)i Le-gyaRor af ed.
reaction crude k: urat ed NaH@CB?gqu bus| sofjut i

[until pH = 7] : geted with 7& % SONATINT Tt CF,
organi c | ayék ey, cdyi ed®over s mysgl hat e f Y laHer ed

e title conmpound {1.86°g,
UPLC. Rt 0.78 mn, nlz 624

and evapor ated ti, OB
yield) as a brown so
I nternediate 14

met hyl (2R)-5-1. 54{2-1.F3, 5-bi s(trifl uoromet hyl) phenyl | -2-

ln”fat gylﬁlon@an@yl | Gomtity| ) agfi NoH <(41{diméthyletret)2- mﬂwhﬂhenMQSFZy@W ﬂ{zt[m-
fEEA T WE&Bm%*ﬁvﬁéﬁé@*ﬁ-@e@%ﬁ%ﬁﬂﬁf%ﬂa A ity

to a soIQUFPWG’H‘y T i @e aré)o§ i

or onet hyﬁ)npihweayari]je@-at -78°C, 1M Lithium bls(trlmethylsnyl amlde solut|on in THF (0.496 ml,

25met hylmdgm@;ﬁw)l ér(drmtewmmsh naikiude Was fstitted Bor2tOTRirayAtHIe Nydomedhany {003
y1lag- pept ¥neal, ?é%ﬁﬁﬁ%& ey a]ct|§r$ rifxufe ¥és %HR%& féH‘S@ﬂﬁXs?%PP? The
Acetonltrilesl\(@[S N
at r oom'B@GHRB MASHENERRS Wiy Bine \?d?'étq"P‘@Q ‘Ml%‘r‘%atéﬁ/(éﬁdﬁ“'é?@‘aeﬁfﬂfé&‘rd W'Hb%y'
at roomatceta;lrer(atmﬁé mifhg heemMeedmngdayermmm dirledl(bham)hahwede
filteredvhpératedhar teli@shlie GRls p@ired f'ie%hdch?eraaﬁ hymﬂ dilida gel (Biota e
Corrpoun%ygt%m emeﬁt\‘\”}ro%%égté%m Cycﬁlosnexa \fghgloac% E’ q dEg)ZOO 0557
15  Two compounds were isolated:
(1% eluted) 1-(1,1-dimethylethyl) 2-methyl (2R,5R)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-
2-methylpropanoyl}{methyl)aminol-4-(4-fluoro-2-methylphenyl)-2-pyridinyl]-2-methyl-1,2-
pyrrolidinedicarboxylate (Intermediate 7, 31 mg, 0.042 mmol, 10.14 % yield) as a white
solid. TH NMR (400 MHz, CHLOROFORM-d) 8 ppm 8.29 - 8.46 (m, 1 H) 7.74 - 7.85 (m, 1
20 H)7.63-7.75(m,2H)6.84 -7.35(m, 4 H) 5,10 - 5.36 (m, 1 H) 3.66 - 3.87 (m, 3 H) 0.75 -
2.73 {m, 28 H). MS: m/z 740 [M+H]+ and 762 [M+Na]+. Chiral analysis, chromatographic
conditions: [Column Chiralpak AD-H (25 x 0.46 cm); mobile phase: n-hexane/2-Propanol
85/15 % viv; Flow rate 1.0 ml/min; DAD 210-340 nm; CD 230 nm] Rt 4.21 min, 94.6% e.e.
(2" eluted) 1-(1,1-dimethylethyl) 2-methyl (2S,5R)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-
25  2-methylpropanoyl}{methylamino]-4-(4-fluoro-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) & 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]".

30
Intermediate 9
methyl {5R)-5-[5-[{2-[3,5-bis(triflucromethyl)phenyli-2-
methylpropanovyl}{imethyllamino]-4-{4-fluoro-2-methylphenyh)-2-pyridinyl]-2-methyl-D-
prolinate
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mat eri al contained sone residual acetonitrile, therefore overall
recover etiygimeiizgivgs hi gher than the theoretical anount pertdBbdeonsoo
0.95 min, rrilz 624 [ MtH . Method B

5Toasol uti onof net hyl (2R) - 545-[ {243, 5-bi s(trifl uoronet hyl)phenyl] - 2-
met hyl propanoyl} (nmethyDa mn o0]-4-(4-flu oro-2-methyl ph

enyl)-2-pyrid inyl]-2-(1H.t-08i% yl et hyDoxy] c@#,bonyl | am
i no) -4-pentynoate (Internedia &, LNG, 1,382 1) In

Di chl oromet hane (15 m), TFAQ5 54 . s added and the
reaction mxture was stirred for |Ih aw¥mn” tvent and the
excess of TFA were evaporated anohat;he ESjl—dLlﬂicil_b pur| fied by SPE-SCX
cartridge to obtain Internedi ate 13. s resi'due was dissolved in
Acetonitrile (14 m) and Silver trif

yet onet hanesul fonate (0.036 g,
0.138 mml) was added; the reaction mgxture was stirred for 6 hours
at 60 C_ The sol vent was

vaporated and the resi due was olved in
DO (15790 it HEiEh i Fat Ayt qd»agthwe VB eqturin o (CRAE DS
sol ut i orbisfuereastngpeenyidfZ-methyipgonsneyli(imetiy!)eminoddr{d-fie@e2-mgthyiphesd)-
ol ,  93-dihMingi Qhﬁbth@m a@yﬁbmmu@%mtawﬁh@rméﬂla@ 580 ng, '0.84 BAfmol) in

[ MeHs. é%%r deled TF L 7,79 m |) nd the reaction mixture
met hyl ( uor omé(ir’%r{?p % 2a

net hyl pr '6‘? {‘Wﬁl n e §1° et ep SRR %H’é’ﬁ??‘japé’r%‘? Pod e
|l -D-pr dEsidsa @yas purified by SPE- SCX cartridge affording the title compound (25 mg, 0.039
20( 15) andlmel, beYe(\oshl > a3 d whild 24td, BPhCsSRt 5.68 mitrmesehixyddppienyt.| - 2-

met hyI propanoyl | ( met hyDam nol - 4- (4-fl uor o- 2- net hyl phenyl) - 2- pyri di nyl

Qrmll Eat e l. !li/Et hod A
25Tc] sol yl (2R) - 54541243, 5- b| s(t rifl uor orret hyI )phenyl] 2-
met hyl et 2

enyl) - 2- rﬁétl'wﬁ)rbﬁa(ﬁdviﬁn*l@ﬂdll)ahﬁH6P4-24‘-|HM6f@2%1a?h¢l@hbm<l)’-|2éﬂy€|dmvll 2 methyl-L-
(Internwgm fromMthod A, 1.3 g, 2.085 mvol) 1 n THF (20.85 nl)
at -40 H3. THF sol uti onyicn THF (6.25 nl, 25 mmol ) was slowy
added and the reaction m'ie?ur‘% slstifred for P%hours at the sane
tenperature. The reaction wasg ué d ot OH (2 m) and
stirred at r.t. for 2 hours. The sol E'ed with Brine
(50nl) and extracted with ethyl acetatle (’33 xR ) ¥The organic | ayer
was dried (Na2SH4), filtered and t4H ditd "t he resi due was
purified by flash chronmat ography (Bi e system on silica gel using
a colum 40+M and cycl ohexane/ ethyl acetate 7:3 to ethyl acetate as
el uent to obtain two conpounds: 35(firfst eluted) (Internediate 15)
net Ngl  (TaR) - #A5- [sbRti0B, 5-dfi s t«i fitdimemiyetiyyl ) phenstiyl- 2- (28,5R)-5-[5- [{2-[3,5-
BEt m Prbgh:(ﬁﬂi%#ﬁ rﬁ@di)l]-"zQJneﬂw(p?dﬁénk!ﬂf(&'eﬁw%%h Bhg! @lﬁ&?o‘.@'rr@)tﬂy’ldi'\'eﬂw
P rb yrld -2- ethyl 1,2- -pyrrolidinedicarboxylate (Intermediate 8, 50 mg, 0.068 mmol) in
dry Dichloromethane (3 ml) was added TFA (1 ml, 12.98 mmol) and the reaction mixture
was stirred for 2 hours at r.t. The solvent and the excess of TFA were evaporated and the
20  residue was purified by SPE-SCX cartridge affording the title_compound (42 mg, 0.066
mmol, 97 % yield) as a white solid. HPLC: Rt 5.79 min. MS: m/z 640 [M+H]" and 662

[M+Na]".

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

H.C.
3 O/K(\\\
OYN
H,C._O
“cH,
CH,
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PWO 2009/ 138393PCT/ EP2009/ 055700 ng, 0.559 mmol, 26.8 % yield) 1H NWR
(400 MHAEwHYR 803 8(ppm) : 8.30 (s, 1H), 8.03 (s, 1H), PBerrridbossroo
oH), 7.39 (s, 1), 7.17 (d, 1H), 7.10 (br.s, 1H). 7.06 (br.s, 1H.
4.37 - 4.46 (m 1H), 3.91 -3.99 (m 1H), 3.64 (s. 3H), 2.29 (br.s.
3H), 2.18 - 2.24 (m 1H)., 2.08 - 2.13 (m 1H), 2.10 (br.s., 3H).

1.80- 1.79®la(gBlutibhl)of, (2R)-B&mind-4&knfyabicSacid i , g, 14430 n{rsl) $n ,Me'ﬂh‘ﬁnol N&@BmI)
S(br.s, tﬁ’mcﬁﬁﬁd% f{f)a(r)d %ﬁ? 2@%%%86 %?aﬁﬂéé’ d?’é%\?v i35 3 (9"&8%)4?9%@%5 nﬁ)@[[}re

wtht h nt I

2) . UPLGWaRSe 0 ©VARTg Bt Glad e SEHAT)EN NG CRomss UANNY! chiodewercpvaporated
el ut ed) apdriheresiduatvas ldigsotvet hiyy|1,4-Dioxane (75 ml) and NaHCO3 sat. sol. (50 mi); a
ETgELSFl?‘:gMIg%E)FB%{\ﬂGMIHQ W?@Eﬁtmhhﬂﬁ Wldi faﬁel 1%eml was 2a_dded drciprv]wsle
b pr oI AES ¥$§E§ ok hgh 9t g1 TR e

DVBO- d6)acsiateprpx108mih ke cppybined. omianis, layeys mf¢6dr(€i§ir (NaoSH)),  filterey and
(br.s, XdhpordteliQo (affordlitg titl€ cORpeund?@0(gnda4 DHnmol. 126 %4{18&5 dsmg cddlrless oil.
3 83 - 3 %Mﬁafthoéldmz Eﬁﬁs (S?Dpn‘?)Hiiﬁ%mZQH ?4§§(r{1 b')?96(§ 39), 2,75 (B 2H),

1“1?2@5?3@% VAT (S hlsel als, Shiematelealic gt gL Oéwgf;ﬁ%i? hrglel

by 15co@hHl &onx \H‘iﬂﬁ?m)héUNWbé@elhﬁﬁ@nm-@ﬁxaﬂ@é? pioperd p&iih e enarftiowrete

ﬁ/:s n:] ea rreBicbrawrﬁmw)ADlﬂsCﬁm D Q25 dmRie.¢ Miwadosbemal ), mz 626 [ MHH] .
t ho

Toasol utlonof aEtth I(ZR) 5-[5-[{243,5-bis(trifluoromethyl)phenyl]-2-
20methy|n | (methyl)a mn o]-4-(4-flu or02m
eth;lﬁphemgthLZ ovrldlnvll-34d|h aR)-5-[31[f2-|3 s gty pk

(1 nt er megeyRrddar syimMEIIRehiRo fli8ko ﬂ-nQa‘lR I NBI (‘lll0
m) at Q¢ I X nydr | Qe n%fémngatﬂmm wasa e the
reactio : e Wa e t he sane terrperature The

reacti on was quenched méh pHCOB 5% sol ution (1) and the sol vent
was evaporated. The re U@~ We § ater (20m) and
extracted wth ethyl acetaye (3 Ot Theg or c layer was dried
(Na2S™4), filtered and evapﬁr/at ed and tp rgsid as purified by

fl ash chronmat ography (Bi;6 system “gn N1 "ga_gel CRing a col um
40+M and 7: 3 Cycl ohexane/ e s acpj@&t
Two different products werdld sol at ed: (fi rst el ut ed) (Inter rredl ate
15) nmethyl (5R)-515-[{2-[3,5-bis(trif&yeronethyl)phenyl]-2-

30net hyl pr opanoyl1} ( net hyDam no] - 4- (4-f Luor o- 2- et hyl phenyl ) - 2-pyri din
yl kD-prolinate (100 ng, 0.160 mol, 15.34%yield) as a white solid,
(second Aeladudidh O rit-[SGreid{tidftuerdragthyhiphienyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-
(5t5)€051%yhcﬂ|3ﬂ}3N52&1m%(Hy{ rbp RN AdE wmm@mm 3:05 g, 1.97 mmol% methyl (2R)-2-
met nyl pr n Yy
T e e
35 | nt erpraal): aE’@( Cly ( 9 mg, 0098 mmoI) copper I) icdide” (19 mg, 0.100 mmol) and
1- (1, 1- driptehiipheshing (62-mgtth148(1BRo5S) trislttytdnfie {Bmb- biisropyldmioe @Gretd)wds

) phenly é:hggfed at 100°C under microwave |rrad|at|on for 30min. This reaction was carried out three
e g e e
combmed and evaporated to dryness. The final reaction crude was 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
30  Cyclohexane/EtOAc 70/30] elution afforded the litle compound (2.4 g, 3.32 mmol, 56.1 %
yield) as a yellow-brown solid. UPLC: Rt 1.02 min, mfz 724 [M+H"]. Chiral analysis,
chromatographic conditions: [Column Chiralpak AD-H (25 x 0.46 cm); mobile phase: n-
hexane/Ethanol 70/30 % viv; Flow rate 0.8ml/min; DAD 210-340 nm, CD 250] Rt 13.43

min, 99.2 % e.e.

35
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Toasol uti onof met hyl (5S) - 5-[5-[{213, 5-bi s(trifl uoromet hypphenyl]-2- m
ethyl pritwangsdsésset hyl ) am i no] - 4- (4-f1 u oro-2-m et hyl pbmﬁmammd d
inyl]-D-proli nate (internediate 16, 700 ng, 1.119 mmol) in

Di chl oromet hane (DCM (11 nl) was added 5 Di-tert- butyI di carbonate
(0.286 m, 1.231 mvol) and the reaction m xture was stirred for I h at
r.t. Thdanfeemeédidite Y&S evaporated and the residue was purified by flash

sl T e i oyt
conpoun I i '"B“' %‘M@—MMUWC

Rt 1. OBM 726 [IVHHr 10 I nternedi ates 18 and 19
1- (1, 1-di net hyl et hyl ) 2- rreth(ZS 5S5)-5-15-11243, 5-bi s(trifl uoronethyl

) phenyl11- 2- CF,
met hyl or opanoyMret hynam n69-4 4- _yor Q- 2- met hyl g enyl) 2-pyridinyll-
2-net hyl 112- pyrrol i di nedi car boXyl at e |( 18) aRd 1 1- di net hyl et hyl)

2-nmet hyl (2R, 5S)-5-(5-112-
1513, 5- bls(trlfluoronethyl)phenyll 2-
-(4-fluoro-2-
met hyl pheny1) - 2- pyri di ny11- 2- nethyl- pyrrol i di nedi car boxyl ate (19)

Toasol uti onof 1- (1, 1-di nmet hyl et hyl ) 2- methyl (2R, 5S) - 515-[ {243, 5- 20

bi s( rifluoronethyl)phenyll 2- nethylperanoyII(nethyI)anino] 4-(4-flu

henyl

ot o7 oL @aGEE i (i L Blda drobagtif 80 e PSR SRR Metnory
M) was [Etdda.5-his( trtﬂvsrememl)ehwuuﬁwms fytpmnaﬁeyl}{meéhwlﬁm)r@ﬂrﬂdé-ﬂg@qqﬁ-u on

i N hexamesthy{|Phaw8-2apyridhyd-2L8({iMrdld)methdethilgoxyradidnglfarming -4Hpentyasate
stirred (fr@érm’églaie ng @4 0%2TMﬁoQaﬁC£ﬁr®erdnst%%rd+ﬁah5#@Q4§%>|b efhdt the

-78

r esd(F;t i é’%?ctr%ﬁo SE‘H e Was %‘trﬁ"r é‘& rPBP‘? iﬁma?rafjuﬁ% f%nﬁ‘ USiaties were
t enper atayﬁ@oratﬁdeTh%éﬁﬁct!@h cindle vepsdaleaneldr i saturied e Q0 ngqueods solutien [until
Wi th watpet =(74 (80 nlpacd exttfa‘ca@d eith \BCM (250 rac HThatcﬁgdch kaydR wine. collbéted,

;ggbf[ R:erﬁﬁ B S ||§’r¥§£f) Hf %@% o to 6Bté|ﬁrtﬁ€|tlﬁ’é‘go?E Qlta%dg
(Bi ot agezr@s@l"?ﬁ] e'fs"d ).as elemﬁsel dﬁ@x‘%ﬁé@?ét cetate;

12Nﬂéartr|dge) 30Two different dlastere0|soners were isolated: - 48
- PWO 1RR%adREDBPCT/ EP2009/ 055700 (1st el ut ed)
g.-z(sl,Sé; |hyI et hyI) IZTTE'[ hyI (2R)5[5[{2[3: i
, “o- 9 |12 [9,9-0 LIIIIU ELITYL )
oyl } (et lr BMM_B 'I#A)d) V% s
bl pyrro : w'ac-‘carboxylate (Internedlate 18 7 ng,
9. 4Q0pnnmmh&158 A y|eld) UPLC. Rt 1.09 min, mz 740 [MtH . 5(2'd
el uted) I-(T1, I-dlnethylethyl) 2- et hyl
(2R 55)-515-[{2-[3,5-bis(trifluoromethyl)phenyl
2- met hyl propanoyl) (et h n 0] -4- (4 fluoro-23
phenyl)-2-pyrid inyl]-2-neth{l-%
(Intermediate 19, 70 ng, 0. &
mn, mz 740 [ MtH] . 10l nternedi ate 20
met hyl (5S) - 545412- 1. 3, 5-bi s(tri fjeQr gh

L ‘ 3 i -
th@l_gr ?mgyl | I met hyl ) am nol

A_‘

k thyI
ftcar boxyl at e
UPLC. Rt 1.06

F
Silver triflucromethanesulfonate (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-

25  methylpropanoyl}{methyl)aminol-4-(4-fluoro-2-methylphenyl)-2-pyridinyl]-4-pentynoate
(Intermediate 13, 1.85 g, 2.97 mmal) 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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met hyl pr opanoyl11( met hyfl am nol - 4- (4-fl uor o- 2- met hyl phenyl ) - 2- pyri di ny

11- 2- metfyh-iy@kionat e PCT/EP2009/055700
15Toasol utionof 1- (1, 1-di net hyl et hyl ) 2- et hyl (2R, 5S) - 515-[ {213

bi s(trifluoromethyl)phenyl]-2-nmnet hyl propanoyl ynet hyDani no] - 4- (4 fl uor
o- 2-met hyl phenyl) - 2-pyridinyl]-2-nethyl -1, 2-pyrrolidinedi carboxyl ate
(I nter mepitafi@ ddhtaiddl BBmeOrcdRiDalma®dtdniiriie, Ah¥refdrg NveFAMRICBAEd (dAddnt (Was
m) was %%?%%Fﬁb h%o?etﬂal an?ou nmol ) and the reaction m xture was

stirred e solvent and the excess of TFA were

evapor atLéDd-CZ(fér%eﬁrﬁé‘ Fé%ﬁ%ﬁl@“%% purified by SPE-SCX cartridge to
af ford tNeghed Bl e conpound (55 ng, 0.086 mmol, 91 %yield) as a white

solid. YiC R Oscﬁﬁndﬁ‘ N (der oacheh@Rk) . (2R)%-6 -Pz ﬂs"é*bﬂs&nfhﬁkﬁﬁé’fﬁﬂ p%ﬁyl]zﬂ-

thyl (2 2 At f
”Slngs( lpRetipTmeRy ey ?é—%?ﬁ%ofa%—rﬂ%ﬁép SRR Agate, ©
(1.3 kg)dimesysthypendrambenylaminekfmentygostel (Ingraedialgl &8 f 0923882 THeol) in
m xt ur e Dietdorofediang (A6 tnil), (TFACGYHI, 64J0andE wak. atidky aatl tAS(eaoti@r mdtiure was

lleast 3Qyrbgor 1HS: M )fEHrs%Iv‘é’ﬁtsa%eﬁbeé;( 8ls %{Afv\%@e gl %%ﬁm O Wsfdue
t hen,.sa of |

comPet U f%i SHPEX s g D | Dl A T (e iue i Jissqligs in
az eotr opfe?@tqmtttln (1 &mikgrd Sibver trQIusaroznet@ﬂ@‘fulmﬁldtee(@aq%rgatoe@& remgh) wessasided:
af ford qnelel@cﬁ@i histture s iredifo06 Roietdh BOPENThE sEReRt eas\NpBrates ahd g
o s AL St Py o 0, TR BB M oo
pot assi ecoarléan?g golutl \<1 was eva orate affording etlt[e compound (800 mg, 1 9893/ mmol, 9%

15 % yield) as an orange solid. UPLC: Rt 0.95min, m/z 624 [M+H"].

Intermediates 15 and 16

methyl {5R)-5-[5-[{12-][3,5-bis(triflucromethyl)phenyl]-2-

methylpropanovl}{methyllaminol-4-{4-fluoro-2-methylphenyl)-2-pyridinyl]-D-prolinate
20 (15) and methyl (58)-5-[5-[{2-[3,5-bis(trifluoromethyi)phenyl]-2-

methylpropanoyl}{methyl)aminc]-4-{4-fluoro-2-methylphenyl}-2-pyridinyl]-D-prolinate

(16).

Hsc—OHj Fy H,C-O

o N
CH,
H,C H CH; CH CH
F
Method A

25 To a solution of methyl (2R)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-
methylpropanoyl}{methyl)amino]-4-(4-flucro-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 BH3THF 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

30 guenched 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:

35  (first eluted) (Intermediate 15) methyl (5R)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-
methylpropanoyl}{methyl)amino]-4-(4-flucro-2-methylphenyl}-2-pyridinyl}-D-prolinate (350
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dissolved in 5.46 L of water) at anbient tenperature and stirred for
at | eastPgg Jhie g?}_% Ditert butyl dicarbonate (BOC20) (3¢ %@0926?5%0

t hen added an e mxture heated at 403C with stirring under inert
at nrosphere for at |least 17 hours. The m xture was sanpled for
conpl etion of reaction (COR) by 1H NMR Once conplete the mxture was

filteredng, Q.55 MR, D65diyiksia)t PemmAi (1o REZMDMSRENSpROEE B, (1549)8 03 (s
stirred ?%?&rﬁabﬁg 7§d“§aﬁ’Hg%“f7C(Hdﬂ§§"7 03B Aﬂ’aﬁge@ﬁ é’“p%r% \Pﬁﬁjg 37

then the organirc' T a
sul phat M ?%'é 3Bl 1t 5%&%%{3‘) SddscBcent (Bed™.H ¢ éér b ﬁ)waa@%# 13

cryst al l{ing 8d), Botth{bs.s a3HI),Mg80 The1 ¢mutkd) pr.a@lut.81 Werss, B rysR Gorbki, S8 f3%m
Cycgghfﬁaﬂ@ﬂ-@ Thd-ielaaing éﬂ&éb@@n’ﬂét?ﬂvééléé sitfled By Toflp @N@dj rewith2the NNIR The
pr oduc

(1. 5Kg )svﬁ@iﬁ‘mﬁ%@ ?‘;E%‘d* w@&iﬁ%*&ﬂmf%é IEVPLE & APERRPRIDA,

2. 32- 2%3)@!’2 2.71 (1H, dd), 2.92-2.99 (1H d), 3.70 (3H
s). | nt dsensoidagleted? (Intermeglate 16) methyl (58) -5-[5-[{2-[3, 5-b|s(tr|ﬂuoromethyl)phenyl] -2-
(2R) - 5- %tﬁﬂl@&%e@oﬂ}(rﬁéﬂhyﬁérﬁmbpm hl‘f’é?@@erﬁééthﬂtlpﬁenyl -2- pledlnyl -D-prolinate (355
15m91§hyII_{@Q)ogbnio%@ﬂ % noI 4- (4-fl uoro- 2- rret y pheny )pyr| di n- 2-
ar

v1il rt-""bu ny |am nol - 2- met hyl Bent CH H3C
N 1 Hac H &(Prsp): 8.30 (s, TH), 8.03 (s, 1H), 798 (brs 2H) 7.57 (br.s,

213, 5- b|1$w()t’r'nﬁKmdﬂ-brﬁﬁhyV)Z}BH&nQHmM-QEB usmom} GA3f-1:92 (m,2HH)ES. amqmsen
yOpyri dizpg 32)3%]?) 3¥+d2Pf§UD’ 4) p@ﬂﬁrﬁ 9%2(9954901?552 Igﬁeﬁm@bl

s 3opr o 4t ED: 118 g%m 208 Gele abbidofhel ihed o

heatléd te@Mpafisak with ﬁf‘@r Bi spestrom (’f4ﬁ‘f gorgpsppiiing gnantiomer (Intermediate 5),
di i sopr dfBlG Rt mingblygdaigral, 1’ 626 M+ added slowmy over 7-8
hours. The m xture was heated for a further 14-18 hours until
i ntermedi,ate, 21 is consuned. The m xture was filtered hot to renove
the I Pr 3 and washed with 4:1 diisopropylam ne:triethylam ne
(0. 75L) .ToThe ol i iy wastied it n- BRSNS, 5 Bistluprameihyligenyil-2-
m xtor e maW|a@pﬁmwmmhymﬁbp4m ﬂuorwzaﬁemp])bﬁé@ll Lz-pﬁtdlrﬁﬁ] JredihgeoH-ed
}B?t kr?e)r(t Fr Ie"@éar E ;ESJCE[I imdf& MJP%HPM% A t'l'bﬂﬁanf'l QY ifMethanol
(3. 750) | Orﬂﬁfje*oﬁ? (ictge LB T 1SRG Vo5 g9 Fie M epeton
conpoundnix@aowas gyrred for 2 houtsHaNibR S(aﬂwoiwmera:twsoT b6 yeaBppmivag qgenchedsvith
( 18H, mMNaHCAR 5¢:3&blutfon, (12}|)8&rd21h8bo(véh‘t wal evapddatd®-The2¢sidlélwabrdiluéd)with
ﬁg( 35&( Q ) 20 [)Ogng e}ﬁa((tgnlj_'wﬂm ethyl g’c']etzgta"@ )§)50m7 ﬁ'ﬁe(og&amé]a}%r %S(&'I"_E,Ld
804) filtered and evaporated and the residue was purified by flash chromatography
(Blotage system) on silica gel using a column 40+M and 7:3 Cyclohexane/ethyl acetate to
ethyl acetate as eluent. Two different products were isolated:
(first eluted) (Intermediate 15) methyl (5R)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-
30  methylpropanoyl}{methyl)amino]-4-(4-fluoro-2-methylphenyl)-2-pyridinyl]-D-prolinate (100
mg, 0.160 mmol, 15.34 % yield) as a white solid,
(second eluted) (Intermediate 16) methyl (5S)-5-5-[{2-[3,5-bis(triffluoromethyl)phenyl]-2-
methylpropanoyl}{methyl}amino]-4-(4-fluoro-2-methylphenyl)-2-pyridinyl]-D-prolinate (160
mg, 0.256 mmol, 24.54 % yield) as a white solid.
35
Intermediate 17
1-(1,1-dimethylethyl) 2-methyl (2R.5S)-5-[5-[{2-[3,5-bis(trifluoromethyl}phenyl]-2-

methylpropanovi}{methyllaminol-4-(4-fluoro-2-methylphenyl}-2-

pyrrolidinedicarboxylate
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I nternediate 23 PWO 2009/ 138393PCT/ EP2009/ 055700 net hyl

(2R)-5-1 il,(gjﬁg bi s(trifluoronethyl)phenyll-2- <z

nmet hyl pro‘ga#o ?slr-?et hyfl am nol- 4- (4-fl uoro-2-net hyl phenpﬂ‘/g)ll)%qodmaﬂ%ﬂ
11- 2- et hyl 3, 4- di hydr o- 2H pyrrol e- 2- car boxyl ate 5Met hyl
(2R)-515-[(213,5-bis(trifluoronethyl)phenyl]-2-net hyI pr opanoyl ynet hyl
)am no] - 4- (4- flu oro-2-nethyH; phenyQoyridin-2-yl]-2-Rtert-butoxyca
rbonyl)am i no] - 2-net hyl pentQ4- ate (I nter médi at e 22 1. 23Kg) was
suspended in 6.2L DCM at roof i gr., i nert atnosphere. The
m xture was then heated to r pn obt ai ned at 30C).
TFA (990 m) was added dropys &:resul ting solution
was stirred for at |east 10:%kyatiC uﬁHar‘Fﬂ'Sthen was cooled to
20C5C. Water (6.15 L) was added’ and bi phasic m xture was stirred
for 15m n. Layers were separated andythe aqueous |ayer (top) was

di scarded. 6.1 L10% w w aqueous potassi um carbonate was added to the

EeC'[\)/Ialr :%’:F(’jo anda t hes@utmﬁas' gorf m XH‘ertt?y[ was !?‘3215 [fsﬁ[gz fsfﬁ biéém%rorhémw&ewﬁfﬁ-
B AT SR TS ﬁm%-v%a@e%lpﬁtw>§fewd'wﬁ- “BRIDSE

(620 i (ntemediatriat 109 meo! Ao uenaiom dpiRishlasamathana (PG (11 1) wewadded
(12854 g):)teMStyadilsmbcﬂiEé 9&dss ml thzswmmlandtherdaesmﬂ inixgre Wast diifred WSt h

then hea}tﬁf] sro Egﬂ*\g saé\%gﬁtdtécf glﬁj Qe ddis Wé% tb@‘?@ﬁﬁeﬂjoﬁ'gt rg‘?a;% %n

and quen turate
I el [HoSar syaB R eie o Aol Aot o%va'ﬂaeeﬂef'f#@ﬁ 3G{atey, 25
The si | wertriddd) aiffouingathe tifle compeunds$12 mgn 0f7i06temeld 63.01% vigit aslaevhite solld.

resul tingrl2§) RIMRIBEGING nBo728 IMwHvas al | owed to warmto 20C. Layers
wer gpseparated. The top aqueous |ayer was discarded. The organic

| ayer was, dried over qne5| um sul fate, filtered and evaporated to
dryness MM%M—%I ve the title corrpound( 1067.6 Q).
(M2 -d BB Ry e ThivE] Aoy (2S4 BH {2683, 5- gls‘(trlflypnﬁnémmehgnx_1:_2:

ﬁol?o ﬂe(tﬂ h8yl)-2-pdd{ndi-2-Flethyl-
211t r‘i‘_m_%h:nr?:(z% 83} ;éf{&

(2R) - 545ntixg_@eﬁvwwuﬁmwbz anethisd Paiverofidinelicarb byl atedpanoy | | i met hyf

| am ncil - 4-(4-

fluoro-2- rretgh_ybp enyfl pyridin-2-y11-2- met hy |l +3; 4=di hydr o- 2H pyrgol e- 2
e ' F Met hyl *

- car boxaf4d C
(2R)-5-[5-[ {243, & i f lpuor gfie hypphenyl | g2-
) am noj - 4- (4- BLQor - 2z refilhy Lig rF{)prrldln- —;E
i hydro- 2H pyk | e02- c3dr bdkyl 8 (I er nedi af,e_R3 !
suspended |||t|3 H4'4Q 7N+ i’a in methante: CH!,T'sC i
gently stirred for ast 5 days at 20C. The mixt @
concentrated by half distillation at atnospheric pressure. The
sol ution obtai ned was gt hen cooled to 40C and sti rred or I h. The

slurry talned then ooI to.0 r ed

The 11112 comfpoul Rl o Hin | L1 ArUASHYETL 1 a2 ind (o Rk E-E 1SS
was Red \)wa(tﬁlﬂU@@n@myaph@wﬂﬁnmethylptomw (mé‘\yt)emlr@hﬂé4wtta@r0&meﬂ1ymhenyl)
400 vac pgridinyy1ed- ﬂyr’fdﬁﬁmt’atibhl@oﬁ@@féoumdrlﬂ&(lﬁél‘l739150 iy, NDVBOT S8Hizin dry

333K roPRATT )3& )a déd *tl&/r ff“m m h y(% ide
6. %92613@&%” %34;8 reb 4§1n tlman ?Ekr%afaﬂonfn't%rez%é%j%qa% 0 miris
7.78 (21t$30°Cy The r(ea_ctﬁonsujnlxttse was(theh $poled.td 77§ 16, I@pmelt@nExaMBemilO 31
( 5RR554 b z%s‘:’a@de&{ thd fthe eaumBd Yéadabe Miikiute wa3eEtNERFRPANQY thé Bkl

ynam n6}l; % re.. The 'BaCtéon was é‘“ﬁvcffd with P me (1D-m[)t glllut%d thH Jvatgf, ggml) and

fl uoro- 2-
extractea/ with ethyl acetate (2 x 10 ml). The combmed 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).
30  Two different diasterecisomers were isolated:
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Met hyl

(5R) - 54?1&636@f1§sﬁbs(trlfluororret hyl) phenyl ] - 2- net hyl pr pgapydoy/oséy D
am no] - 4- (4-

fl uoro- 2- et hyI phenyl) - 2-pyridi nyl]-2-nethyl-D-prolinate
(Internediate 9, 25 ng, 0.039 mmol) was dissolved in 7N ammoni a

sol uti on1% elubdaPH(4 3- dﬁneth%tr@l)mb%yla(as 39)%5- 54 8C3] 3bis i fiotnget@phenyi]-2-

t d
Fest due PQ?%@“E‘W’?% e S P M o
syst em PY[TRkRS digartpviels nemestigiectet] h@ﬂeg 6ot §5-% yield). UPLCT R 1,08
Di chl or mxmm@mym-ﬂ 12 g cartridge) affording the title 25conpound

(16 8y, (B9QRGed (1, 1Q¥fméthyf@ m;?bdﬂweﬂﬁl )tﬁgfﬁ%iz{sis bi%SinMM?orﬁé@Ql)Mé% -

DI\/ISO c/

o0, | 2B g ikt By e iotd Al Pt 2!
- 4. 38 (ﬂﬂmid%d@rmylat% Intgrmegiate 19, 705192093 RYMY, 198(% yigd-URLG Rt
-2.42 (m.o@mhd), nitz 360 MAHIB7 (m 2 H) 1.37 (s, 3 H) 1.42 (s, 6 H The
reI ative stereochem stry anti was assigned by conparison with the

§003/¢38383?gé EP2009/ 055700 NMR spectrum of the syn

d| ag anple 3): the spectra were different. HPLC. Rt
5. 49 mi fnethy a bisfrifluocromethyl)phenyl
?I( SR) - Sﬁrﬁéthz%aﬁaﬂmﬁ}((mmﬁw)uﬁfnﬂm Wflm@lmemwﬂelhﬂphaﬁﬁvtmﬁﬁmwﬂ hrienigy iD-

am no =
fl uoro- f—iéll-!;\'[jr}ryl phenyl) - 2-,9)\1:[5(1143@y 1-2- et hyl - DJrol i nam de
hydr ochl ori de 8 = ¢
(5R) -545-[ {243, 5-bi s(trifluorenethy
am no]-4-(4-fluoro- 10
2- met hyl phenyl) - 2- pyri di ny1] - 2- m::%J
ng, 0.026 mmol) was dissolved in di'é ethef (2 mM) and IN HCl in
di et hyl ether (30pl) was added. The ension was triturated to
afford the title conpound (16 ng, 0.024 mol, 92%vyield) as a white
solid. HPLC. Rt 5.46 mn. M5 nfz 625 [MH—IJ and 647 [IVHNaR] éfree
basd$. 9 Ex&npl &olgtion of 1-(1,1-dimethylethyl) 2-methyl (2R,55)-5-[5-[{2-[3,5-
(5R) - 54 %isl§iBudr3mbthyl)sifényl] 2-methoimripay by tme thy ham Bofe dilgrop@pthybheng)-h
yham nols: ﬁlyn@ﬁwyll]—z meth_yLIg1 ,2- pyrrolldmedlcarboxy[ate hntermedlate 19, 70 Wﬁf 0.095 mmol_zsln

f2I {ngl: ONé'{@fchYOfgme‘% (SCBI){ ml{]%as 2ad0F rpX! (0'5 R 2. JfSPmmo andBthe atton

( 5R) - 51 migiprgasstisres for 2.6lheorsoatetniiie) sovany and theraxcesd ¢iriddarerg|eyaperaied
am no] - 4‘rn64he 26kidue was purified by SPE-SCX cartridge to afford the title_compound (55 mag,

(1 nt or o B oD O 78 RleF B ¥R (e R B PR P s

solution in MeOH (3 m 21.0 nmmol) and the reaction m xture was
stirredIitermediate?ts at 60 C. The sol vent was evapor ated and the

resi due n‘vl\ﬁﬁvmﬁ)bi-rﬁért%téimhbWﬁmh@EZ@ri&wvlaanﬁil:g'héﬁtege| ( Conpani on
system eluemnt:cirom99:1 Dichloronet hane/ Me0 :

Di chl or gt h eﬁ OH, 12 g cartridge) affording the title 25 conpound

nyq] - t hyl pr opanoyl ynmet hyD

DQfHO'dH ym de (Exanple 1, 16

(28 ny, O.045 \68.3 %vyield as a white solid. 1H NMR (400 Mz,
D\VBOd6) 8 8. 31 1 H 804 (s, 1 H 7.89 - 7.99 (m 1H 7.60 -
7.87 (m 2 H) 744(s 1H 6.90 - 7.24 (m 4 H 4.39 - 4.60 (m 1 H
3213 th 2.53 (s, 3 H 2.21 (s, 3 H 1.45 (s, 6 H 1.38

(s, 3 H 1(:]:| 812.37 (m 4 H ,The relative stereochem stry syn was
conffr med by* di pol ar correl ations between CH3(8) and CH(5). HPLC. Rt
5. 48 m f2ZRNGamine2-g&ghylpent-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 4013°C for at least 17 hours then sampled for

completion of reaction (COR) by 'H NMR. Once complete, the mixture was stripped to low

30  volume (ca. 1vol) then azéotroped 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
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30[ M+tH . PWD 2009/ 138393PCT/ EP2009/ 055700 Exarrpl e 4

(5R) - 5453\11@;21969;133@3b| s(trifluoronethyl)phenyll-2-nethyl peppasn@vbisimi h
yl | am nol - 444-

fl uoro-2-net hyl pherw )-2-pyridinyll-2-methyl-L-prolinam de
hydrochl oride H3Cv, OF, \NO CH3 CH,

5(5R) - ]5 cggszgaf% 54B|L5c(ftwatérl) gparnbiehttgpplaany bhd 2timed foy bpkestaatoyinyre! M-
pam no] -4 bs BAate (BOC;Q) 43K r)]w|as then a dleﬂgrrhd‘é:ﬁ ure hleateg at 813°C
e B a2
d| et hyl c@mmnow@rqacynomﬁwmw NVROsaesqrenléte thavaidure ivtagifitered to cemove
af fosd tdagdd tHethlmfyﬂp@lﬂn@ﬂ{ P8cétiite GLOAArmRINd Spalltyd. eTHY) odbnid 1M tias
Y, ot 8 et B o B
ynarm nolsulp! @ The solu ion was then concen rated to a clear oil WhICh crystallzed upon
f | uor o- Ztarediryy [Thh erwiklpradymt madi ragiybtaliserbrbml cyBlopexanen @ [deandlwdshed Wvith
H3C, CF3 furthekdYelbh¥kane (2.6 e product was dried in vacuo at 35°C to fum[sh the title
S S G WA HODRRTE DETPBE Sobl 21 24 6 PRBT S E0

ypam no]
1H, m), 2.65-2.71 (1H, dd), 2.92-2.99 (1H, d), 3.70 (3H, s).

Intermediate 22
methyl (2R)-5-15-[{2-[3,5-bis(trifluoromethyl}phenyl]-2-

15  methylpropanoyl}{methyl)amino]-4-{4-fluoro-2-methylphenyl)pyridin-2-yl]-2-[(tert-
butoxycarbonyl}amino]l-2-methylpent-4-ynoate

o oH,

(750 g ) of 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)pyridin-
3-yl]-N,2-dimethylpropanamide (WQ2005/002577 intermediate 4D ), PdCly(PhsP); (19.8 g),
20 Cul {54 g), PhsP (14.8 g) in 4:1 diisopropylamine:triethylamine (3.75L) were charged to
flask and heated to reflux. Intermediate 21 (441.2 g) in 4:1 diisopropylamine:triethylamine
(3.7 L) was added slowly over 7-8 hours. The mixture was heated for a further 14-18 hours
until intermediate 21 is consumed. The mixture was filtered hot to remove the 'ProNH.HCI
and washed with 4:1 diisopropylamine:triethylamine (0.75L). The solid was washed with n-
25  heptane (3.75L) and the mixture cooled to room temperature. When crystallization had
occurred the mixture was diluted with n-heptane (7.5L) and stirred for a further 1 hour. The
solid was filtered and washed with n-heptane (3.75L). The solids was dried at 40°C under
vacuum to give the title compound (839.1 g).
'H NMR (500MHz, DMSO-d6) Sppm: 1.36-1.45 (18H, m), 2.12 (3H, s), 2.86-2.91 (1H, d),
30 3.18-3.24 (1H, br. d.), 3.64 (3H, s), 7.09-7.19 (3H, m), 7.41 (1H, 8), 7.75 (2H, s) 8.01 (1H,
s), 8.37 (1H, s).

Intermediate 23
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fl uor o- 2- met hyl phenyl) - 2-pyri di nyll- 2-net hyl - D-prol i nate

(I nt er nBUkah8092383930 ng, 0.047 mmol) was dissol ved in 7pcampBibss700
solution in MeOH (3 m) and the reaction m xture was stirred for 48
hours at 50C. The sol vent was evaporated affording the title conpound
(27 ng, 0.043 mmol, 92 %yield) as a white solid. 1H NVR (500 MHz,
DVBO- d6)méthyb{2R-535-[PH[I S-bisttrifucBoétiybiphényi)-27. 89 - 7.99 (m 1 H)

7.60 - m8thylgFopandirefifyi(atnind]-4l4- ﬁuQH:-z-ﬂetﬂéifﬁghvlfp\)ﬁduﬁ-zi’xﬁ] -2-nfbtffl-

(m 1"')345dﬁé ??ﬁép&%-glléai—el—bs Ts Ay 2.2 T.45 (5, 6

H 1.38 he spectrum of the sanpl e
consists of gcmxture of conformers (broad lines in the spectrum at
r.t). Thect e stereochem@gfry syn was confirned by di pol ar
correlation n;nz CH3( 8) 1.31 ppmand CH(5) at 4.48 ppm UPLC
Rt 0.75 25nPn (Bro 625 [MrH 4. HPLC. Rt 5.06 min.

Exanmple 6 (5S5)-5-Ic gegrifl uoronethyl) phenyl] -2-nethyl
proPan oyl | ( et h%)a m 'é@' cnde4- f1 uor o- 2- net hyl phenyl) - 2- pyri di nyl |
-2-nmet hyl -D-prolin e hydrochl oride 30 PWO

2009/ 138393PCT/ EP2 055700
(5S)-545-[{243,5-bis{trifluoronethyl)phenyl]-2-nethyl propanoyl ynet hyp
am no] - 4- (4-fl uor o2- net hyl phenyl) - 2- pyri di nyl ] - 2- net hyl - D- prol i nam de
( Exabpl eV&shylZ2RKg[5-(242.8- hiﬁﬁbiﬂyomtfdl)swyﬂéﬁneﬂwwmahw'} metwharhbojrt-Y4-

and 1IN HGbrd-Znbtisiighsnyisiyiei-2as. adstedutotierssiyanmoPR ridteodnt stywoaeed
(0 o oo CoR, | %afpoéxaed% e Tk Ay Fafm%r ner

base) . iasnesphsgre. 5Thf8mmqﬁe V\@%{ peated to reﬂ (clear solution obtained at 30°C). TFA
15M 5454920 &@), Bashadiudi dropwise rmeerhtydel mhenitid reduiieg syluporopas eliréd foeahlgast
M nQ1- Hkat reflux and then was cooled to 20°C+5°C. Water (6 15 L) was added and the biphasic

101 | uor c?ngt Pigh@é'ﬁ?%&%? 1§rnReragéuj$ﬁ%\élr éeg%a%lag d gﬁcﬁ ghl[K%Hg gyﬁr to&h was

anhydr ous

sol ut i orflissRrqedRp-1541H% M@qsewssqqtasﬁur@6@r§mtﬁwa)spwéiﬁ9|tq> st By
noyl ym ehéyiprasici mixtre dvgsl sfitred for- 25mint hpyeis wengl 3eparatdd and the top layer
i n-2-yI (adudBRE N Whs %154:ardje'éldrrh¥cb(9malébé?yw&| &1edr SR DRXHESRG sulfate and was

( igr ] Z‘etsref?%%m\xﬁe SRurLives 6ese %Eod?fﬁn?teorvreoﬂi%@o%”‘?{?ﬁﬁ%{ﬁﬂv%E'f'afe
(0. 423KdJ 284 8. )arsedlspohpigefl fadhsevegnel. Thierasaliiog mpuetwas denfhnated toneflux

and stirred for 24h. It was then cooled to 20°C and quenched with 8.6L. saturated
ammonium chloride. The mixture was stirred for 1h at 20°C and was then cooled to 0°C
and stirred for 1h. The silver chloride precipitate was then filtered cold and the resulting
20  biphasic solution was allowed to warm to 20°C. Layers were separated. The top aqueous
layer was discarded. The organic layer was dried over magnesium sulfate, filtered and
evaporated to dryness under vacuum to give the title compound(1067.6 g).
*H NMR (500MHz, 333K, DMSO-d6) dppm: 1.42 (6H, br. s.), 1.47 (3H, s), 1.90-1.96 (1H,
m), 2.11 (3H, s), 2.36-2.44 (1H, m), 2.52 (3H, s), 3.18-3.25 (3H, m), 3.65 (3H, s}, 7.05-7.10
25  (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{triflucromethyl)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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MeOH (0.4L) was added to the reaction then water (1.64L) was added
car ef ul IRy ohadd@uepd by 3M NaOH ( 4.0L) to raise the pH berks200908700
| ayers are separated and the DCM | ayer 20retai ned. The aqueous | ayer
was washed with DCM (0.8L) and the | ayers separated. The organic
| ayers were conbined and washed with saturated brine solution. The
organic I@y@_r was dried over nmagnesi um sul phate and concentrated on a
rotary evapoy/atbr to give (5R)*- 545-[{243,5-bis(trifluorom

et R | ym et hyDam i no] -4-(4-flu oro-2-
met hyl phenyl) 2-pyridinyl] - t hyl - D- prol i nam de (Exanple 1) and
CF,

-pyridi nyI ] - 2- met hyl - D- pr ol i nam de (Exarrpl e 5)
in approxi mtely T ure of 4:1, as a white foam (859.5 g). To a such
m xture (0.8 Kg), EBME (6L) was added and the resul tant sol ution was

filtere irred roo erature overnjght.
resul ti %@etgﬂgﬁéhé T%L{S\rﬁ%xm%ﬁ(i“%'%?r@@e%hp @é’!&% V'PF@@BOW(WH‘W%E“%JQ&
L) The dunre-Zoleihyipbesylimiridia- ZSGlltad@ethws’Bcfhdmcﬂro-zfepwrcsm.?fdaebouvlatee
COWDOUHQIritém%E@lt@ZB maoe! w 36 pw Fgér}’de@lslnEQO’WHLt & B Yerhrabhih W nfeMhdridl. The

(446 4 gmgcture Xpﬂéfg&%tlg{%g ttﬁ'?ﬁp %8@ 1%%%%%%@9{9@%%*2%% @/hhalf

9) vvas t hen
heated tY dr‘%'l' ?QBE‘ a 'F’rﬂ’@C’?F&‘@UPtpé?ﬁSUT%fr hg ép%if'i"bﬁbtﬁ}éﬁdWﬂsttﬁ?’éa‘?%?dalfq 44°&pnd
t o renpsirredorpldr The slualy ebtertddewas Menfopbleddb Oh@xser3H{ sndbagediatsO adide dh.

tS|hO\M ydafhfrl?%' d?JthQvafs' |tﬁé@is%l£éd/ b{/‘QutFa'tl%ﬁ an@ tﬁeV@éké Qva%H(S,cﬂ)‘%\FPtﬁ' |@é‘ cBbG
e end o

-on. of s
4 hre aopen (I TR G Yes §BTET D0t S RSB H i B Sne
fild8r ed%ﬂaagil nsed WI th nethyl cycl ohexane (1.2L) then dried under
vacuum dH MIGE (500MPIBS3BK, DMSORIES Bpbine 1139t (B, SR, br.ns.), 1.91-1.97 (1H,

appr oxi ?‘ ol1y @ ﬁ%jowmtz/zs fH, 3 M2 43R, %@'ﬁ?‘ -3.96 (89 r‘njj 6(@25 98(2H, br. d.),

1K N CRRDIE 352K THED i ben 120 19K ol o Lo AR sl o

ro- 2- met hyl phenyl

1 65-1
s.,431434(1H t)703707 1Hrr)713717(2Hrr)
7 315(1I§xa§)ple¥ 176 (2H s), 7.96 (1H s), 8. 32(1H 's). Onset nelt
198.7C S 1hhe . " S 0 3 B
Q000 d|
an al umJ htIy cri rrped

wi t hout seal i ng the pan FEN%I rrent was co Elauct ed using a heating
rate of 10C/ m n.

I"F’

CH, CH,,

Methyl (5R)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-methylpropanoyl}{methyl)amino]-4-(4-
20 fluoro-2-methylphenyl)-2-pyridinyl]-2-methyl-D-prolinate {Intermediate 9, 25 mg, 0.039
mmol) was dissolved in 7N ammonia 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 fitle
25  compound (16 mg, 0.026 mmol, 65.5 % yield) as a white solid.
1H NMR (400 MHz, DMSO-ds) 8 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, 1 H)6.95-7.28 (m, 4 H) 4.19-4.38 (m, 1 H) 3.04 -
3.24 (m,1H)2.54 (s,3H) 219 (5,3 H)1.99-242 (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
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Considering 2 theta angles () and d-spacing (A), the compound of
Exanpl e P@g)ﬁ@@%&@st he followi ng XRPD pattern charact erbé&mgﬁogb;@w e
1) 20 Table No. 2 theta angles () d- spacing [A] 1 6.

13.6 821084100895109

10

15

20

25

30

NMR spectrum of the syn diastereoisomer (Example 3): the spectra were different. HPLC:
Rt 5.49 min. MS: m/z 625 [M+H]" and 647 [M+Na]".

Example 2
(5R)-5-[5-[{2-13,5-bis(trifluoromethyl)phenvyl]-2-methylpropanoyl}{methyl}amino]-4-(4-
fluoro-2-methylphenyl}-2-pyridinyli-2-methyl-D-prolinamide hydrochloride

7;—0

CH CH,

(BR)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-methylpropanoyli{methyl)amino]-4-(4-fluoro-
2-methylphenyl)-2-pyridinyl]-2-methyl-D-prolinamide (Example 1, 16 mg, 0.026 mmol) was
dissolved in diethyl ether (2 ml) and 1N HCI in diethyt ether (30pl) was added. The
suspension was triturated to afford the title compound (16 mg, 0.024 mmol, 92% yield) as a
white solid. HPLC: Rt 5.46 min. MS: m/z 625 [M+H]" and 647 [M+Na]" (free base).

Example 3
(5R}-5-[5-[{2-[3.5-bis(trifluoromethyl)phenyl]-2-methylpropanoyl}{methyl)amino]-4-(4-

fluoro-2-methylphenyl)-2-pyridinyl]-2-methyl-L-prolinamide
8

AN TG

Methyl (5R)-5-[5-[{2-[3,5-bis(triflucromethyl)phenyl}-2-methylpropanoyl}{methyl)amino}-4-(4-
fluoro-2-methylphenyl)-2-pyridinyl]-2-methyl-L-prolinate  (intermediate 10, 42 mg, 0.066
mmol) was dissolved in 7N ammonia 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/MeQH to 95:5 Dichloromethane/MeOH; 12 g cartridge) affording the title
compound (28 mg, 0.0456 mmol, 68.3 % vyield) as a white solid. 1H NMR (400 MHz, DMSO-
ds)  ppm 8.31 (s, 1 H)8.04 (s, 1H) 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, 1H)3.21-3.32(m, 1 H) 2.53 (s, 3 H) 2.21 (s, 3H) 1.45
(s, 6 H) 1.38 (5, 3 H) 1.16 - 2.37 (m, 4 H) ,The relative stereochemistry syn was confirmed
by dipolar correlations between CHa(8) and CH(5). HPLC: Rt 5.48 min. MS: m/z 625
[M+H]".
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11.9 7.4 7 13.0 6.8 8 13.9 6.4 9 16.3 5.4 10 17.0 5.2 11 17.9
2 B8yd 26097138393 PCT/EP2009/055700

Example 4
(5R)-5-[5-[{2-[3.5-bis(trifluoromethyl)phenyli-2-methylpropanoyl}{methyl)amino] -4-(4-

fluoro-2-methylphenyl)-2-pyridinyl]-2-methyi-L-prolinamide hydrochloride
H,N H:G CF,

wlll' e N
o N7 0
H—C!
N CF,
| CH

HC

(BR)-5-[5-[{2-13,5-bis(trifluoromethyl)phenyl]-2-methylpropanoyl}(methylyamino]-4-(4-fluoro-
2-methylphenyl)-2-pyridinyl]-2-methyl-L-prolinamide (Example 3, 28 mg, 0.045 mmol) was
dissolved in diethyl ether (2 ml) and 1N HCI in diethyl ether (50 ul) was added. The
suspension was triturated to afford the title compound (28 mg, 0.042 mmol, 93 % vyield) as
a white solid. HPLC: Rt 5.45 min. MS: m/z 625 [M+H]" (free base).

Example 5
(58)-5-[5-{2-[3.5-bis(triflucromethyl}phenyl]-2-methylpropanoyl}{methyl}amino]-4-(4-
fluoro-2-methylphenyl)-2-pyridinyl]-2-methyl-D-prolinamide

H,N HsC, CF,

Methyl (5S)-5-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-methylpropancyl}{methyl)amino]-4-(4-
fluoro-2-methylphenyl)-2-pyridinyl]-2-methyl-D-prolinate (Intermediate 20, 30 mg, 0.047
mmol) was dissolved in 7N ammonia solution in MeOH (3 ml) and the reaction mixture was
stirred for 48 hours at 50°C. The solvent was evaporated affording the title compound (27
mg, 0.043 mmol, 92 % yield) as a white solid. 1H NMR (500 MHz, DMSO-dg) & ppm 8.31
(s, 1H)8.04 (s, TH)7.89-7.89(m,1H)7.60-7.87 (m,2H)7.44 (s, 1H)6.90-7.24 (m, 4
H}4.39-460(m,1H)3.21-3.32(m, 1H)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: -CHy(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.

Example 6
(5S)-5-[5-[{2-]3,5-bis(trifluoromethyliphenyl]-2-methylpropanoyl}{methyl}amino]-4-(4-

fluoro-2-methylphenyl)-2-pyridinyl]-2-methyl-D-prolinamide hydrochloride
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(68)-5-[6-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-methylpropanoyl}{methyl)aminol-4-(4-fluoro-
2-methylphenyl)-2-pyridinyl]-2-methyl-D-prolinamide (Example 5, 27 mg, 0.043 mmol) was
dissolved in diethyl ether (2 ml) and 1N HCI in diethyl ether was added. The suspension
was triturated to afford the title compound {26 mg, 0.039 mmol, 91 % yield) as a white solid.
UPLC: Rt 0.77 min (broad peak), m/z 625 [M+H]" (free base). HPLC: Rt 5.18 min.

Example 7
(5R)-5-[5-[{2-]3.5-bis(trifluoromethyliphenyli-2-methylpropanoyl}{methyl)amino]-4-{4-
fluoro-2-methyiphenyl)-2-pyridinyl]-2-methyl-D-prolinamide anhydrous crystalline

Form 1
HZN% CF,
N e N

TFA (0.2L) was added to a stirred solution of (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 (intermediate 24 ,0.82 Kg) in DCM (6.55L) at room
temperature. The resultant solution was cooled to 0°C. Sodium

triacetoxy borohydride (0.423Kg) was added portion-wise and the reaction stirred for 2-4hr.
MeOH (0.4L) was added to the reaction then water (1.64L) was added carefully, followed
by 3M NaOH ( 4.0L) to raise the pH to 12. The layers are separated and the DCM layer
retained. The aqueous layer was washed with DCM (0.8L) and the layers separated. The
organic layers were combined and washed with saturated brine solution. The organic layer
was dried over magnesium sulphate and concentrated on a rotary evaporator 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 58)-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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3.6 20 24.9 3.6 21 27.9 3.2 22 28.2 3.2 23 29.9 3.0 24 30.4 2.9 25
33.1 2. PwohewoyBRd9spattern of the conpound of Exanpl e 7pig/eph@ddiss76v
Figure 1. The XRPD pattern is expressed in terns of 2 theta angles and
obtained with a diffractoneter using copper Ka X-radiation, according
to the procedures descri bed above ( under Experinental).

10

15

20

This compound (5698.8 g) was then suspended in ethyl acetate (1.2L) at room
temperature then heated to reflux. The resultant hot solution was filtered/clarified to
remove any particulate matter. Methylcyclohexane (6.0L) was added slowly at reflux to the
filirate giving rise to a white suspension by the end of the addition. The hot suspension
was cooled to 20°C over 4 hrs and then left at 20°C stirring overnight. The suspension was
filtered and rinsed with methylcyclohexane (1.2L) then dried under vacuum at 40°C for
26hrs to furnish the title compound, in approximately 99% purity, as a white crystalline solid
(5627 g.)

'H NMR (500MHz, 353K, DMSO-d6) Sppm: 1.40 (3H, s), 1.42 (6H, s), 1.65-1.70 (1H, m),
1.78-1.85 (1H, m), 2.11-2.24 (5H, m) 3.08 (1H, br. s.), 4.31-4.34 (1H, t), 7.03-7.07 (1H, m),
7.13-7.17 (2H, m), 7.37 (1H, s) 7.76 (2H, s), 7.96 (1H, s), 8.32(1H, s).

Onset melt 198.7°C by DSC.

The DSC thermogram was obtained using a TA Instruments Q2000 differential scanning
calorimeter. The sample was weighed into an aluminium pan, a pan lid placed on top and
lightly crimped without sealing the pan. The experiment was conducted using a heating rate
of 10°C/min.

Considering 2 theta angles (°) and d-spacing (A), the compound of Example 7 exhibits the
following XRPD pattern characteristics: (Table 1)

Table 1
d-
No. | 2theta angles (°) | spacing

[Al
1 6.0 14.8
2 6.5 13.6
3 8.2 10.8
4 10.0 8.9
5 10.9 8.1
6 11.9 | 74
7 13.0 6.8
8 13.9 6.4
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
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5 Exanple 8

f (51R) - Pvo20dvhdssh33, 5-bi s(trifluoromet hyl ) phenvll- 2- mebpigpRio9ns6y |
| (et hyl ) am nol - 414-

fl uoro-2- et hyl phenvl)-2-pyridimll-2-methvl-D prolinam de tartrat el
Acetone (7ml) was added to tartaric acid (126.15ng, leg) in order to
di ssolve the acid. ThegliOacid 20 uti on|wag.0t hen added to 500ng of
(5R) - 545-[{243, 5- bi s(ygi|f I uor hypp <=nyb]6- -| met hyl

propanoyl ymet hyl )a n f=4=<(4-f{uoro=2-nrethyl ph enyl)-2-pyrid
i nyl] - 2- et hyl - Dpr ol paé-n?-d%-é-ééa le 1} ¥8 resul ti ng slurry was set
up to tenperature cycké i(0- 40®7S}\Ihllst St BEX | ng at 500rpm After 1
hour, a thick, gel-Iljke jmaterizgdohad fornggd Further acetone (13ml)
was t hen added in orcle\{i to Ty glog(e tThe|nogiJity of the material. The
reacti on was 15 tenpe+ratiure—eyeted—+orra—itrther 3 days whil st
stirring. The solid w84 [then i3 ated and2@ | awed to dry at 45C
overni ght to obtained26he titl38.tonpound BI7 a |crysta| line form (463
ng). Onset nelt 211C by DSC. Exanple 9
f?;éfﬁ\?hhgn%ﬁégll o 3f %eb!x?n"%‘éédcn'd“gfrr%en%]%"? g sef%\\{v%lm |§r;rl'13rteh¥.I pr.ﬂpeaQﬂ\ng
fl uoro- paﬁettnhl\sle;méeweq Irp tqsmis oif (&, thetep anglesand pbjginsidi wishadéiffrieetiersiarelsing
Tol uene doBpétHl Xwagiatsh] adedréing enwei pﬁo@ﬂhﬁbs(db@&ll%%ové(Qﬂderllﬂkpéfrdérﬁtal)
to dissolve the acid. The acid solution was then added to 500ng of
L5R) - 545; 24}35 bi s(trifluoromethyl)phenyl F 2-nmethyl

ishalizi f. mlno -f4(4f|uor02 methylphenyl) 2- pyrlril 4
by (s vi : PSRy jfropangid K methyl yaminot-4-(4-

and t herfl mmzbmggmgmm{l) zﬁﬁ;dlhw@-zmemvi-nmmﬁaammm avel h benzoate
cryst al s\@fon{amBlviasladell Wta‘f\%ﬁ@ alR @26‘%%5; HorBerSBRlidsoRE M S Cld The
B 5(’{

t
omidr areEosdy oA diersatirgate i 81 ke R SRIRCER
and al | cm@hylp@pamqyl}émethlsldarwe}‘ﬁdgﬂwor@@ eethiiphenyhe2-pyridinyllcomgthyh -
(374ny) pasiinamidey SE&ambleel )f Thereonsef sloRy wad SkCupyto I8MPSGture Byasb-a0i®)
|J§ SM 54%&&&%@ R1580kHrh. AR | WG, VhicRNGAYike rratdTBl hYd RBFABAIVhef S&Rkdhe
fl uoro- 51%67 ghempd9edingraerdodipiovs the mehilibreithg material a I heirepgtion was
Pv@léoogemg@gg@@@wlaﬂJI@o@ﬁ@ﬁ@?@od% wiyilsb fstirring. The solid was then isolated and

f5R) - 51@1&»&8&& BrybatsA5 Ci dviekHRgHA NE obidindaine s Yitie cdmBBuMYy ks eR8RMindlome (488

Dami no] -4 o
(4-1l uoro Ons?t meflt %1e1n§B’D2S pyridinyl]-2-methyl -D prolinam de
(Exanmpl e fol | oned by76ng(|eg)

vere di spensed into a HPLC vi al

cit rb T
and2Phe
at 5500 HRro4 : de benzoate

anbi ent .Toreset(3Feil}x W@%ta@d}ld tbybaDSQIcfawld 6\@@@50'@ dem:)ornm@artto dissolve the acid.
Exanpl e Th acid solution was then added to 500mg of (5R)-5-[5-[{2-[3,5-bis(trifluoromethy )ﬁphenfy}d]—

(5R) S 325r4ié ﬁfér&aﬁb;ﬁﬂ%’tﬁy\)% oY Q‘ﬂb&%h’z’iﬁn‘ékﬂﬁp%eﬁﬁ %bﬁé ARRD Mt B2

| |
of Psor eraintmids, ExpBRIPLY. Atesealing A0 Crancben e9qiha owa e A€ C, the reaction

bi s- hvdmeshdemdedevith benzoate crystals of Example 1 which were obtained through a small

IganLufs'cg@Oé\&EEﬁ)anén L&#‘% . (80M ?frﬁfn:c {oﬁdé‘ﬁé?"ﬁfel'bélalztfﬂ?\eﬂiié]tg% temperature
met hy no uor o p yr|
MERERACTC A i gnp‘%a“idfe? 85170 40 RN o
di et hyl Oéﬁl‘rﬁ‘éght q@atemnﬁye mleraomound 0T 4nyeschertpbineatara- @nﬁmtlrnel ﬂ&t?}: by
(3530 DK’53 Mol ) was added dropwi se in 30m n. The suspensi on was
stirred at OC for 30m n then 1hr at room tenperature.
Example 10
[(5R)-5-[5-[{2-]3.5-bis(trifluoromethyl)phenyl]-2-methylpropanoyl}{methyl}amino]-4-(4-
fluoro-2-methviphenyl)-2-pyridinyl]-2-methyl-D-prolinamide citrate]
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Vol ati |l es were evaporated under vacuum Title conpound (118.7g, 99%
yi el d) Vigo2QseGeiser ed as white solid. HPLC: Rt=5.168mi péT,Ei;ﬂ,OMyggmo
(400 MHz, DVMsO-d6) 8 ppm 9.43 (br. s., 1 H), 9.10 (br. s., 52
(s, 1 H, 7.99 25 - 815 (m 2 H, 7.84 (s, 1 H, 7.64 - 789(m2
H, 7.54 (s, 1 H, 6.96 - 7.29 (m 3 H, 4.87 - 509 (m 1 H, 2.50
(s, 3 H25RAg3p 1%5[5[{2—[@51ﬂ)stnﬂu&éme 5% shdrif]-24méth IpﬂopZRoy(lﬁme&yl’j&mmo] 4-

L 42 (OltaiBoro-Lrtdiny e |§)9'p§ﬂbmgjﬂé $het %Hﬁﬁ?@gg (SE%J}F?plé NEUL B olRYed

be test

fol | owi rﬁ@oe?s"sla V*ama%\m%%ﬁ mer(1RK %tf‘ﬁ@P‘tqg * 1l Al e wergihenidisaengpd
af fi ni t yonoto mlaescmd)rqmduhdsreadtlohheas setelot teopersise dytier (0+4088) udilsigstiriivey at

35 fel |l ;o fAftetr pag aéya Blendlid 0/a8 S fed BY ﬂﬁais&ilatldmﬁa%%éﬁéetaﬁen ca.90°C
radi ol i ga (;0“ I 151? O1 rec,[g%tor stably expressed in CHO (Chinese
Hanst er eVa fSF yPS%é“‘&? fffante et al, Br. J. Pharmacol. 2006,
148, 39-45; H M Sarau et al, J. Pharmacol. Experinental PWO

2009/ 13%%009/ 055700 Therapeut| cs 2000, 295(1), 373-381 and
D. T. Begbki.616! i hBSIR a%ﬂl?frﬁétﬁ%am%% (4
cellgs . e D O e pneur.okt I LeGepLOT Were
cul tlre 2 Ham)

suppl enent ed vmth 10%5 foet al bOVI ne serum and 2 nM L- gl utam ne.
Cells were maintained in 5% Ct2/i ahumdlfl g i ncubator at 37C.
CelI's were harvested at conf | énhey: (5 MM and then
pell eted by centrifugation (1600 g, i To prepare nenbranes,
cell pellets were honogenised in 10 QAf” méhbr ane preparation
buffer and centrifuged (48,000 g,™ ] ¥ 4C). The nmenbranes were

t hen re-suspended as 500 pL ali quot d 3¥@stored at -80 C until use.
Bi ndi ng assay was carried out in 96 deep well polypropyl ene plates
(Whatman) in a volune of 400 pl consi'sted of 100pl1 of incubation
buffer (containing 50mMM HEPES, pH 7.4, 3nM Mhd 2, and 0.02% BSA), 4

pl of DMBO (total bingiutgh or iREreasi BR)EB g{:}ﬂ;grsabns |ﬁloﬂ5méthﬁ)phenyl -2-
COMRQUN i
condant i3y th%ﬁ#ﬁsa%ﬁ%}f@%‘w%ﬁ%@* AGitorrneh 5%%;% Ehpelry-D-
final coRiBAMHdR (B3RPl 11194 dar i emmah f"étd%ﬁ'ﬂthlb &r Gpoﬂdﬂb)nc%l@-
cel I nerydacbisris aside(1dt onERD)EFS3IrimL, i358| yimioh) wascadudi drnp\blséflerSOnﬁdonThe
Séggg I5f1 .7 Gu éf%idﬂugmé/@ﬁlrr@@fdt o@fobxsgﬁqgethtaﬁldhﬁ éﬂ?orﬂfterﬂlﬁ%ﬂﬁé abel | ed
ceeded a mie
m gy es. oIS U0 Sb A BERTC TP LR PFTRRIE LB GUER g wes
fil#8r plrﬁft’fé@"e&r@‘ﬁ@@k@(ﬂ in 0.5% pol yetyl eni nmi ne (PEI ) followed by 3
washes 20with 1nml ice cold 0.9% NaCl using a Cell Harvester
(Per ki nHHLfe RI=0.H03MigPpl ates were dried and retained radioactivity
was counted in a Top Count (Perkin-Elner). Specific binding was
det er m AENMR ($00MHac DMSPD-tig)tsadpnb b #ai(big sf, rid), adogbresi, fiik), Bisads,mgt), 7.99
25 -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
30  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
35 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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whi ch was assessed as the binding in the presence of 1pM OR205171.

Per cent Hwblzmgmmsof speci fic binding was determ ned fch,@gxgd@mssmg
concentration of the conpounds of the 25invention and the 10

defined as the concentration required inhibiting 50% of the speC| fic
bi ndi ng, obtained from concentration-response curves. The affinity
val ue me@mnmmboasga(egeﬁmvmﬂ@gjam T hBeafie thel.,iBrhi PHar®ace ongdsant 6,

(pKi, aI culated fromthe I C50 by the Cheng Prusoff equation
usi ng t |on const D) .of the radi gand and its
concent @5 PliREa 0 B8 heien AR B ofSRe A Puresin

in five Dtﬂt@ﬁ&peﬁdmmﬂe@xml@'aém%ﬂdﬁdwﬁw AVPENGE! Zfeii )réupplevsintas! widls 10%

|torlfi 5 9f&8tal BoWide S¥RaS WrRiNENihvPL-dNkainitRC ta a8 alvereOHRIMEARe COHTBMINTS, i a
e inv r c r

e o S BERRAL A CRIERER ARt P DM DR BSIRTAT, i

the i ni PRECRPE Inlicted |t caAtiTpalioge( PHQLﬂze%"w F e adUPEHE dremREnes, cel

r ecept onpelleis were hompgesipatini levdlugasn b mektnane L2ES atieh bsfidrraxsieaiifliged

transduggglonh hoo afoPCHaMHe BaGNRMEY Wers tr%ﬁ%f‘s%bélﬁjeﬁ%%owﬁlahdﬂg% and
and BIKB qreg %Qsc\éﬁ}r“? used in the studies (see J. P. Condreay et al,

Prod' UsA 1999, 96(1): 127-132). Briefly, U20S col 15
wer e harB\Vé%fﬂgaaSWdYﬁStqaéfﬁ%Otﬁm 9% feer Walbralyprapylere plaisp ddatman) ima yelume
densi t y ob#0RQ0 c3aRtéDf 40T 0 irebadcntbuties Gronitaneing SBEGMNHEPES] pbl 7.4, 3mM

carryi ngafdR a‘i)l%rt? 2% I?SN)' BYR/of SIS Yot bfdingI ook YrLYéasu O&Snt@é&ratlons of the

gﬁ:izlr\é\ehlg‘é’%’ﬁff "\}{Ffﬁ}?nfbs%%@% Sﬁé ﬁ aﬁM concentn%tlon ‘ib(g'p! of the

20095 1383dicimemd Eﬁﬂ@@zmame %wrfwagmnqentra%nomnrwbam buffer @nd 200p! of
aspi r at innghahhEKIEIHOI MBell anéhbranes eubmadrt UBngil Final)ah eficubatibn buffer. Non

Cyt Op' a%%&ﬁ% nﬂ%%sngéfﬂ;il_gg e Hgdl oncgﬂ? "b%bgﬂ/e% ﬁ@%ﬁﬂ' ﬁ‘lé \ﬁb&t?o%
i ncubat é’&oqeﬁ PPMIGEPERUrE rrﬁ%t”élge 'EB%E?%‘P’? wgs sipp "trat'on
(Hank' s thyaben&EC Sligrokatesi nre-sgakadvn Befie Pplystytamimaing (Hgl)doﬁdvxaddm?: washes
COﬂQt@nt haithi RIS bolg UPINHES ueRGS wa?aﬂ@d%ﬁ P&kh@m@%' Fﬁelfpgﬁ’tesgﬂere dried
m nut es i gands in assa

buf f er céﬁt?&gﬁ'%mgﬁgéqﬁ af&élf#t%}émg f%b'—{:%ﬁlkﬁ-ltépﬁ(@- and flguor escence /
si gnal rsé’ﬁa' '® 'réaq'ﬁl“ﬁﬁ &8 fifed SYpttiReiingplotalidinding figrB ”B@?chﬁ'és iRdipg.
used as vihtich Wagasstssédras RELbinMIKG imtie NKSencecd it GR268 pElC Flevadng inhitdtk
val ues of Réific %ﬁ@@gl%s%é@rrﬁﬁbéfrfﬁ} Reh D3bndBntigtioR 0bNthe3&om dsUbH e

:c ngb‘n? 'pa'd{g% gcyr{ gr‘ﬁ:“d t I%ﬁg%%r 1 es Ng ﬁu% olo) 3?5@%9&%( %Lg[rggélaﬂ %}Naq Sg‘gi%ﬁlgsgecmc

det er ni r'?éftﬂ’"lgn optained drogt @@ﬁﬁé@ﬂ%ﬁ%ponﬁﬂ@uefsﬁpounds of Exanple 11,
Exanpl egh2, affihitaivdiué weesr expressiee dsinegative [dliiarftiun aif theniahibitiob em@gtaras(play) and

The cor hesRandidi Pith tNelcles 9@@%‘1&@#@%0}* B&ua%ﬁru%&% tod d@&odéf%ﬁ%oﬁ&@nt

det erm ?ﬁlﬁ) o?ﬂl'sig I%Ej%hgandeand] |E; cop\cer];traltllon g} thg assay

Exanpl e
Erg The compound of Example 11 was tested in five independent experiments and the 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
35 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,
40  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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NK2 NK3 Ex. 11 10.1 <6.0 7.50 Ex. 2 )9.77 5.70 7.10 Ex. 4 )9.77 5.70

7. 20 Ex.Pv6o)r8097idsH370 6. 80 The ability of the conpopgdspsdfosisoo
I nvention to penetrate the central nervous system and 20to bi nd at

the NK, receptor nay be determ ned using the gerbil foot tapping
nodel as described by Rupniak & WIllianms, Eur. Jour. of Pharmacol.,
1994. | niveaight @b5WVED: ali TCaAftén aspjratérdnthainsddiat,| aglis eferd lvad&dit8-24 hr later

recept oryiRdeRbsihs 7 388idm( RdMator Fluo-4 Calcium 3 dye (Molecular Devices Co.) in
30ulL/well buffer {Hank’s balanced salts with 20 mM Hepes) and incubated in CO, at 37°C
for 60 minutes. 10uL/well assay buffer (Hank’s balanced salts with 20 mM Hepes)
5 containing different concentrations of compounds were then added to the cells for 30
minutes incubation at 37°C. Finally, 10uL/well of NKR ligands in assay buffer containing
0.1% BSA was added to the cells and fluorescence signal read on a FLIPR system.
Substance P, NKA and NKB peptides were used as the ligands for NK1, NK2 and NK3
receptor, respectively. 1C50 values of each compound were determined by an 11-point 3X-
10 dilution inhibition curve. The potency each antagonist (fpK;) was calculated from plC50 by
the Cheng-Prusoff equation using EC50 of ligand determined in a separate experiment.
The compounds of Example 11, Examples 2, 4 and 6 were tested in the NK functional
potency assay. The corresponding pKi values obtained as the average of at least two
determinations are given in the following Table 2.

15
Table 2
Example No. NK; NK, NK,
Ex. 11 10.1 6.0 7.50
Ex. 2 »9.77 5.70 7.10
Ex. 4 »9.77 5.70 7.20
Ex. 6 »9.77 5.70 6.80

The ability of the compounds of the invention to penetrate the central nervous system and
20  to bind at the NK; receptor may be determined using the gerbil foot tapping model as
described by Rupniak & Williams, Eur. Jour. of Pharmacol., 1994.
Intracerebroventricular (icv) administration of the NK,; receptor agonist GR73632 (R.M.
Hagan et al., Neuropeptides 1991, 19 (2), 127-135) a characteristic hind leg foot tapping
(GFT) response in gerbils which can be inhibited by potent NK; receptor antagonists. The
25  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 Sul 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
30 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 mglkg is referred to as the
IDsgvalues.

-60 -



Hagan et al., Neuropeptides 1991, 19 (2), 127-135) a characteristic
hi nd | ed™Woehtagpsng (GFT) response in gerbils which caorh®000/055700
i nhi bited by potent NK, receptor antagonists. The 25 gerbil foot
t appi ng paradigmwas carried out as follows; gerbils were dosed with
conpound of the invention , and followi ng an appropriate
pr e-t r edBREZE32tindeeeddiont AnpEsg Methiagiedr was gignifisafily utcansted bgExgeple 11 at
m xture. I f
0.3 heohald.0 WRgeg e exoPSgth anedaid 18k, @p%%&ga é%{?fﬂ@% fn‘@ﬁ%ﬂbsﬂ

was injected. b qy { ol of. a cuffed 25G needle to

bel ow braQBFFB(,'m%tF ?@9@' 3%t he 1 ateral ventricle
(intracerebroventricular dosing). Imediately follow ng the

30i npectGampounes kif |tse Wereatip haes alsodbedndivahd yo | dermnatreteeanxiolytic activity in
obser vatfiktb@ prd AncaCRYR! -Fopfasz@mbiéet_ha%gan%oséﬁgaha_ah NArelat $est (BB4LNGt al.,
refl ex, 15%5 duration of repetitive hind foot tapping was recorded

over a 5 nute period. The dose of the test conpound required to

i nhi bi t g Soedy uﬁ'@ed apppue lahaipted-orgd Male AN fFgatie SOMEQDr BeRebeissover 2
my/ kg i senef dfragedweighng 300e500gD5headnimels . wer@\88ed in couples, in a housing room

20096 1383366E0 B30 A%H-BS8d A ARIBORE 4 18IHGG iRk LahRtiRe: 6B with
T L i b o e
appr oxi nmtheihonBnegged pl asma). 5Conpounds of the invention have al so

beenI f oumnk h@uldl@émr@lszméatbgt airbRl WéieCtramtéd \éi'élIE with vahéléqo.%t% HPMC) or test

reclini . e e

PLect ol . SR ScRETBUMES! D S e or
mal é°ande3ssiird FuhiiensiHaY HrSetUnRiGler wher, glh anirsls fif reggivethial| freatments.
300- 500gNunities oA spediicbetavducd gesiuras io segdoase to theahurmoars thneptraodthe dOmber
mai nt ai equdps ere HralyBO0iR AT dtldy. aNtiedpdsturBO Ybcdri@ il 4 ket Yfdr€ those

| i ght t d d | i ght),.. Test
wes “was SapHed el avb FoeBdn TG B M el Y s oo B
hour befc@pe fiané rreddedhanniafdex welecomater: aelivily 49 13pseRst Rolgatr! cfoe sedatiomy, or
HPMZY orodoasttorctimutadiod. (1 m / kg). After a wash-out period of at | east

three d t t agsi oSt
et amALTE [ s 4003 SRSy b gk

r eat ne - Nu . pecl fi.c
behavi oGPRYC FoS TR eampolnieisaled poce fePmdnmiyeRtiriEnn Brrtmieer gl mogires
of j unpPerermesd iyl {hee@nimpls whichs re@shed Thlatigiisat gigadiceraeso el i3 i and Heng/kg
test wertP<thwyeResie ardeshotiyd Cordliel 3. Thisadffetth@dBiot asginparted iy asdudtion
s 1 0 lThe RErRRE for Slmbl fiRARed Byl PR SAAGIS BATLSPLRY REMADdIEK an
of ocormt.or 485 |V|£ t 0 assess potential for sedation or oconot or
sti mul a@dgRYIESUHP L NECARROUBR i ni stered at 0.1, 0.3 or 1ng/ kg
accordi ng the procedure descri bed above and the conpound caused a
dose defdabledt reduction in the nunber of postures perfornmed by the
ani mal s which reached statistical significance at 0.3 and 1ng/ kg

(*P<0. 0 _RESUITSTarg reporged in, Tapl g 3. TN $ effect. was_ not
accorrpa#fr%?f"b%}#a r gducPPHF 25i n t%'rﬁ?ﬁw%?sof j unps 'g%r%‘?‘ﬁsed by t he
ani mal §_and as such idP9MBergreted as an anxialytic effect of the
conmpound/ehicébl e 3 11.0+0.6 16.3+£1.7

Ex. 11 0.1 9.4+1.0 20.1+2.1

Ex. 11 0.3 *6.310.9 13.412.5

Ex. 11 1 *4.0+0.4 13.0+2.1

30

Table 3 shows the resulis 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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Treat ment Dosage ng/ kg No. postures No. junps Vehicle 11.00.6
16. 31. 7 0 2000/G8$39. 41. 0 20.12.1 Ex. 11 0.3 *6.30.9 13péREp26090sshio 1
*4,00.4 13.02.1

by Dunnett’s test, comparing each compound dose with vehicle treatment, using Statistica
software (version 8.0) Statistically significant differences with respect to vehicle are
indicated as *P<0.01.

-62 -



30 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 were
subj ected to one-way anal ysis of variance (ANOVA) foll owed PWO
2009/ 13939BRECT/ EP2009/ 055700 by Dunnett's test, conparing each
conpound dose with vehicle treatnent, using Statistica software

(versian 8.0 .St I i gni fican iIfer ] respect to
vehi cl g'ar e ;% %%@%4@06@%@%@%% gHa@i&%@?&&.a&g%%g\gﬁ%&g{g ornul a
(I') or a pharmaceutically acceptable salt thereof, CF, (1) wherein R
is C1l 4 alkyl. 2. A compoung accbyding to claim1l, erein Ris

met hyl . 3. A conpound of f or muf &y i

acceptable salt thereof. 4. A gonp
(5R)-545-[{243,5-bis(trifluoronet hy?%l

Damni no] - 4- N HE  en,
(4-fluoro-2-nethyl phenyl) - 2-pyridi nyl i} e2- nt hy$®:D-prol i nam de. 5. A
pharmaceutical conposition which conpri S§® e conmpound of formula
(I') as defined in any of clains 1 to 4 o bhar maceutically
acceptabl e salt thereof and a pharnmaceutically acceptable carrier or
excipient. 6. A conpound as defined in any of clainms 1 to 4, for use
in ther o Rl und as defined in any of clains 1 to 4 for use
in the V?f%%{?rl?elﬁtcﬁz)% c§ridi tions for which antagoni smof NK1 receptor
is beneficial.

2. A compound according to claim 1, wherein R is methyl.

3. A compound of formula(l) which is

CF,

or a pharmaceutically acceptable salt thereof.

4, A compound which is:
(5R)-5-[5-[{2-[3,5-bis(triflucromethyl)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 (1)
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 conmpound as defined in any of clainms 1 to 4 for use in the
treatment of depression, anxiety, sleep disorders or enesis. 9. Use
of a conpound as defined in any of clains 1 to 4 in the manufacture
of a nedicanment for the treatnment of conditions for which antagoni sm
of NM receptheomeoungrastdedingd in anymf clades dfto 4 feyorsgon the: tegatrient gl ddpieasion,
any of apixityrsiedpidBofddrsiof digesmnuf acture of a medi canent for the
treatnent of depression, anxiety, sleep disorders or enesis.

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.
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