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WO 2006/017045 PCT/US2005/023514 TITLE OF THE INVENTION
FORMATION OF TETRA-SUBSTITUTED ENAMIDES AND
WO BTARBGSELECTIVE REDUCTION THEREOF BACKGROLIND 5o /HFm;

INVENTION The present invention is related to processes for synthesis 0

a tetrasubstituted enamide and asymmetric reduction of the

tetrasubstituted enamide to form the chiral amide, and intermediate
TITLE OF dgnigdlasiéBhained during the process. These processes are useful in
FORMATIOR exntinesia olptermransyicatinusiul compawnds SarHewaiy #1958 cTion
THEREOFdescrlbed in WO 03/077847. In WO 03/077847, synthesis of these

compounds is achieved by non-stereoselective means and resolution of

the isomers by chiral HPLC, which is not amenable to large scale
BACKGR@OOvCONHEDINYBHIEeS excessive amounts of the undesired isomer. US

Thggpeéégpﬂn%&%@m&w Fo%&s%%r 511% 6?s5o 35655 (! B?t C%g,g%we and

copper c carbon eteroatom orma ion, an
ﬁfo'g%ﬁ"ﬁ

W&W&ﬁﬁ%éﬁ%m treEh 2widen aaﬁw a@rmeémme
compoundyobieiyedrio tetectivates CRrisemotanany hattiaamkeyminhalisieOhaceutically

useful comPUHRNAIRWRIRCARE abs Wi LSRR AlA9-4752 (2003) describe the
Eﬂ@?ﬁn genamlde Pet‘);{fﬁa”adlum catalyzed coupling of enal triflates
887 AR RS S SRS RIS MANS 03 peb s repreciariétearptas and
rﬁsolutlon %rh@asmm@fwmnbﬁ*ma@s vrchNearylcarminbls bylreactiolk pfahesimpaungtoduces
e.xc:esswe ibnas Y FRa B @sisRGeRdary amino or amido group with an arylating

e G e B o et

comprising a Grou toneca

| Cafboﬂ-hetwtm@@a%mwm WB@éh?@P@W@%ﬁW@%&E%@WW%H anitrogen

of an amidawylation abtyinytotiendivhydazinas,t EkydfﬂZﬁ&%ﬁ;abMdf%@fﬂmﬁé &elifonate.
Walizco et DS DY SREIRGANe.ARPIORIA EAARLI COMRRYDT Na]

activated carbaon with a leaving group with atransmon meta Cata q éjta ladmm '

catalyzed Cromhing 85?5%%?0%@56??&&@%‘81 ?”é‘ﬁ?lfé“&%@ﬁédwaﬁéﬁéﬁ@ 3
directed to fframigmyahie-amimsifeing rlybstoone bnsatutated grompduiduaaniastingy or

secondary a&w&ﬂﬁﬁ%%&{@ anic Mfﬁﬂﬁ% %m;%ﬂ?@qu %@é@ﬁcénoﬁevﬁ%%soe neeaf,

ansition 3 a n1 a transition. %at t Cé) m:junlng a Group 8 metal an

RISHAG igand 6 ¢ uprffg)‘[' ¥j tadt QWIé?fBeB? Criipns hg"““d us
6,235,936 @9 Sidstitnetp métaﬁ%éwelwsleem 948 iz liestedtoipyzparniog idarsines,
hydrazonesahyi@:gRipALREs Mini@ast! H&gcﬁlwwgph@bé %%@W&P&Eﬂﬂ;&ﬂw 0,80 an
activated czg%@m& %9@;}&8gnd {In t\bﬁhpr %gsq 10 at]ase fslzn toaf tirrgnsm%?{m‘g%%ﬁn bond.

catal compris roup o meta an a é]he alln ISp
Us 5’817’8%%%%fﬁ?éé%?@%ét@fé%anwmwawlga BElsE ARE USBIBRBIIBONIS by

contacting ghretedricepreparatinifofhprimhry ekl vinie ﬁfﬁ!ﬂ%ﬁeﬁéﬁé‘@m %@ﬂa&'ﬂ transition
metal catal?s‘f'i%ﬁiﬁ%@%él I}%‘X'xﬁéﬁi‘l‘ Qna'ldcﬁé"iam'g ﬁ%ﬂlm% %re rrc])%eae RIS o ‘?tt

le
metal cat transforming the resufting’N=aryl imi esirédy e

st a I
Group 15 sHprMIGTRGIIGRY! e S 15908 W07 NODloRoseHpounds b
reacting a qorepavatioryiof W amiicagning vahdamideiogmpopids ifmdeesemer ot blse and a

transition nfefdl- c@t@ﬁ@ﬂ c@ﬁ gﬁgug@g@ag Qﬁ&'%lb:ﬁeﬁ)a%?ﬁs 12?%‘5% q{&g\f’l% at least

sl A G A B I B T
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catalyst and/tiMsftanyiatas dagpbiRarnkiosaie @é@'&?ﬁﬁ&é‘?%ﬁ A lel);f HAIES us
6,100,389 am!l‘ I§B7’§ _ﬂiﬂt SIS Blg 1&%{3%%%160151%?& ]1 amine, and amide compounds. Anderson et
al., J. Org. Chem. 68:9563-9573 (2003) describe Pd-catalyzed amination of aryl nonaflates (ArQOSO9-

(CF2)3CF3). Yin etal, JACS 124:6043-6048 (2002) describe Pd-catalyzed amidation of aryl halides.

The present invention involves palladium catalyzed coupling of primary amides with vinyl

tosylates. Use of the vinyl tosylate avoids the use of vinyl triflates, which is not amenable to large scale
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WO 2006/017045 PCT/US2005/023514 production. Still further, the
tosylate intermediate is crystalline and easy to handle. The process is a
wQ 288eKra06alective enolization and coupling that produces the Z{Sgeitiz/e23514
high purity. The present invention involves asymmetric rhodium-catalyzed
hydrogenation of tetrasubstituted enamides. This reaction involves high
enantioselectivity. Still further, the use of a Lewis Acid such as
productionBE@ MeBi, (by isorfrsestiiemudiniedsorBrainerpdthéotpardy chariprpeess is a
stereosclecge?(é?ﬂrf@%ﬁ@mn?& J?\ibhf[r?g W?ﬁ"}‘&a@d‘ﬁaﬁﬁmﬂmwﬂ% providing a
safety and cost advantage with less cata rwise, be .
T B B e e Lr e S O e N6 A suosinaea
enamides. Sais topetiohiraiobehties iMiRECSale Hercfol. RfatPe e rithatidsfgid such as
BF3-MeOW{dherpresbationentib B s bptdes thie hyditigrakidieiodfit @fnot evtaliting Hhe
pressure a ﬁe_ %Ii(?r% gﬂ%‘ eij*a u@éfl %@ﬁﬂxﬁ%‘l&[ﬁ@%ﬂ&%&&%@é@%ﬁy m%{ﬁ?yst than would

ydrogenation t E:yclic and acyclic enoates and enones using a .
otherwise bewpafparEbmHISHI EopbaPHTENEH HENRTHmRSTe BorFeRe BISPHYL e o chira
centers in figande Bt 89682 jshdireotaditaaatalytic:asyrmamatyimtied potiodesthe additional
benefit Of-ggqggmﬁg%gh@j{%tal catalysts selected from Groups 3, 4, 5, or 6,

lanth

anthanide and actinides, US 5,292,893; U?Eﬁ%l 233 tandtUS 9,44 ,1191_
U%Pé‘@?r@‘é‘%éﬁ%ege@a&%f?ﬁﬁ‘%%?%’?ﬁ%’fﬁ?‘ﬁ%oge“néf "Brocess oy - Are acyelic

4
ohprocess

enoates anfydvogersipncafirisbooulisitngerpielinedanderamimnsidheasraisehpsphine ligand.

Us 5,489,@Syﬁrawz%K%tmﬁi@Méﬁwfmﬁmmmﬂmm.c]_ahei ufmaomlbiyads
catalysts for sterepselectiv. rogenatio ( t al,,
st 1R DN SRS S S T
5,442,119 erodzyciah PR erEyEe afyRPHTEACEHERAIOR PIsHSiRF, BSTegaiop et ri-
substituteddRefs/a OfmiktS. 5,907,045, US 6,077,958, US 6,586,357 describe |
T%;?ée%b 0SRNSS 204 GOMRILXRR.D hetwes RS e AIRROSHINGS @Mliral catalysts

sition metals_ comprising an aromatic pentatomic biheterocycli

forstorcose{tai NENSERALPRIGIEES R (BIYBIEt 2L (b2 e e VA IARoRREB e ot ol
Adv. Synth R{&41) 245 /1PRIB ) MedBanadethbirugsid SwrboicdntiGteadaledicliche2001). EP
0 770 085 OE€SDHIBRIT AT RIP9 e 30siRsddn FeRineak 8tiah photdiEhe CAMomplexes

65:2(43-2047 (2000). EP 1 070,075 is directed to atro o-j[somer'c chiral .
between e, A0 RN S R A TISH PR AT 4T BTG ARomaaig cterocyehe
system, inclihipdexes containing phosphorated ligands in optically active form and

their use in stereosek%:tive organic syntheses. e_00/293»70, us

6,566,552, US 6,545,165, US 2002/0165408 address processes for

production of L-c&rnitt tioPlgf an 0xo group to

the optically actjye hydroxyl group, employjne

TMBTP)Ru(p-cymeng)12]. io WO W/57’014, US 2003/0158422, US

2003/0158423 M8 3/0171602, EP 1 12¥ggg-are directed to the

multistep productiogof a&Ffdetone from an acyd hdlideiNeferably

employing a Ruthenilj'm(R) McOBIPHEP catalystjg the enantioselective
reduction. :

and their use in stereo controlled reductions. These ligands are ajso described in Benincori et al., J. Org.
Chem. 65:2043-2047 (2000). EP 1 070 (75 is directed to atropo-isomeric chiral phosphorated ligands
having C1, symmetry, and organometallic complexes containing phosphorated ligands in optically active
form and their use in stereoselective organic syntheses. _ '

‘ WO 00729370, US 6,566,552, US 6,545,165, US 2002/0165408 address processes for production
of L-carnitine by enantioselective reduction of an oxo group to the optically active hydroxyl group,
employing {(+) TMBTP)Ru(p-cymene) I2].

WO 01/57014, US 2003/0158422, US 2003/0158423, US 2003/0171602, EP 1 127 886 are
directed to the multistep production of a 6-lactone from an acyl halide preferably employing a
Ruthenium (R) MeOBIPHEP catalyst in the enantioselective reduction.
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2 WO 2006/017045 PCT/US200S/023514 WO 03/078399 is directed to
asymmetric hydrogenation of hexahydroquinoline salts using an iridium or
L catalyst comprising a chiral diphosphine ligand of % he. ...
wo? TJ&rmu s below: R3R4 SR6 R P(R1)2 R6 P(RI)2 5 R5 P%g %%%7823‘"“
P(R2)2 \I SRQ R6 R3 The use of HBF4 in the hydrogenation of pyridine
containing enamides with Rh catalysts is 5 described in DObler,
W emahesion: daymne iy miidih( h9ERSillduthenShvendisilesesdheing an
iridium or r’ﬁ%&@ﬁ@ca&%%&%gistﬁ’aé’ﬁ%@%d\?pﬂo%ﬂ%é%m’gfggﬁé?%% s
(not an asymmetric reaction), in Inorganic Chemistry 17:3069 (1978). The
present invention @ovides for a palladium catalyzed coupling of a primary
amide with aRvig) ylate in the presence of fedium catalyst. D The
present inventior natlon of
tetrasubstituteg
present inverm
chlorophenyl)-2-
[5-(trifluoromethiyl ™
produced from thef«;puplmg and hydrogenation of the 5 present invention.
BRIEF DESCRIPTION OF DRAWINGS FIGURE 1 shows the X-ray

Thp @wier iiffrantion ipaitermiXRRDp pid:d cphehiprobeniydy-R+th Rh catalysts is

e ORI (AP ) 05SSR ALy o

Lewis acidpy\ysarsioBtcerahiedtydresenrtion AUt et S 1o arimms s rﬂ%ét@amf\elmrgamc
Chemistry FIGIORE @Rhows the thermogravimetry (TG) data3-[1-(4-chlorobenzyl)-2-

Tb@}:r éaﬁxﬂxbe%%%m%%%ﬁhm&@w% @5@&@5&@@% f bde with a
Cimi eren

n under nitro en atmosphere .5 FIGURE 3 shows di
viny! tosylaieR iR eesss FataEilected at a heating rate of 10 C/mln
Timrpelenemtmgenoatﬂwsphe@a rfoa fh‘emrﬁinqjmdrﬁugenatlon of tetrasubstituted enamides

with Ch,raﬁ-t[ggﬁum%%esnzyl) -2-oxopropyl] benzonitrile (EXAMPLE 2), displaying a

Iti dotherm.with an extrapolated ons ttem ture f
St s TR P B SN & AR CTABL B 7 e
chiorophewghibﬁagcmeoy{hgaylbm&}y@fﬁ@dﬂmbﬁérﬁ {jﬁ{tnﬂuoromethyl pyridin-2-

y1)oxy]pm%a€4mﬁtder@ phriav 2i¢B-epanephenybd Bohrmetiyigpahenydybgenation of the

rpethylbenzenesulfonate (EXAMPLE 3), generated on a Philips
present m\lf&n 1P%cal

BRIEF DESCRIPTION OF DRAWINGS

FIGURE 1 shows the X-ray powder diffraction pattern (XRPD) of 3-[1-{4-chiorobenzyl)-2-
oxopropylibenzonitrile (EXAMPLE 2) generated on a Philips Aﬁalyticai X Pert PRO X-ray Diffraction
System with PW3040/60 console using a PW3373/00 ceramic Cu LEF X-ray tube K-Alpha radiation as
the source, '

FIGURE 2 shows the thermogravimetry (TG) data 3-{1-(4chlorobenzyl)-2-
oxopropyl]benzonitrile (EXAMPLE 2) obtained at a heating rate of 10 °C/min under nitrogen
atmosphere. ‘

FIGURE 3 shows differential sc.anning calorimetry (DSC) data collected at a heating rate of 10
°C/min, under nitrogen atmosphere in a hermetic pan for 3-{1-(4-chlorobenzyl)-2-oxopropyl] benzonitrile
(EXAMPLE 2}, displaying a melting endotherm with an extrapolated onset temaperature of 69.3 °C, a
peak temperature of 71.6 °C, and an enthalpy change of 104 J/g.

FIGURE 4 shows the X-ray powder diffraction pattern of 3-(4-chlorophenyl)-2~(3-cyanophenyl})-
l-methylpmpd—en-i—yi 4-methylbenzenesulfonate (EXAMPLE 3), generated on a Philips Analytical



-3 WO 2006/017045 PCT/US2005/023514 X'Pert PRO X-ray Diffraction
System with PW3040/60 console using a PW3373/00 ceramic Cu LEF X-
wo 20R¥/4Be&K-Alpha radiation as the source. FIGURE 5 shows t
thermogravimetry (TG) data of 3-(4-chlorophenyl)-2-(3- cyanop
methylprop-1-en-1-yl 4-methylbenzenesulfonate (EXAMPLE 3) obtalned
at a heating rate of 10 Chnin under nitrogen atmosphere and shown in
X’ Pert PRB gy DiffaoreighislosswoftiBIV308 Va6 ainsekvacidponP 83 303/088 tamic Cu LEF X-

ray tube K2 URES shpwsithe gifferential scanning calorimetry (DSC) data
at a heating rate of 10 in, under nitrogen atmos;) ere i
F o A 1, e RO BRI D) A STARIETY D S akophenyD-i-
methylpmpﬁleﬂwlpybﬁilnethylb@nmmifwlb@r@é‘ﬁé@ﬂﬁdﬁaieabEa)mWaﬁe@mlm g °C/min

under nitroddnalingedothesrawith aextrapelaaghensetdempertileBtd9ci4:tm 5 o
agec. @ peak temperature of 125.2 C, and an enthalpy change of 87 J/g.

FIGURE 7 shows the X-ray powder diffraction pattern of the N-[(
FIGURE. (udietpeimhdiffpipptighscanning calorimetry (DSC) data collected at a heating rate of

10 °C/min Gﬁﬂwmﬁt&%ﬁa‘tﬂi&m@& hesnkyl MM@&E&K@H@@HMM&%@@D- 1-

ana n.a. Phili s nalytic .
metylaro T ATl Ao G B withan
extfapolﬁfqﬂ\%g?%@e@é\laqﬁfclé%@F BPFal P RINR AR Rt atior s hendsirsghange of
87J/g.  FIGURE 8 shows the thermogravimetry (TG) data of

FIW%%&&%@?@% )i @Efracuon pattem of the N-[{ 1Z)—3—(4~ch10rophenyl)—2 (3~

anophenyl)-1-methy en-l-y
eymophengd ia o LU B R i 2 4D ot lapragnamide
(EXAMPLE 4) heeasngerbe oPHIS Anid tisdbX Hieo @ Oaties Bhfres FIGRyRErOwith
PW3040/68NQWsIH asdigarpw@@b%@r&e}agmmw H3SEDdatRIGRNMHBEH B the source.
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HWM@ ‘Eﬁ(&@sot%aﬁ%de%ﬁ%f EMRSALG Q&&%”gﬁs%)giﬁe% JEIP8 @E{lﬁng rate of

10°C/ C, and an enthalpy change©of 80 Ji ows the
“““p‘&%ﬁﬂé?l&?ﬁ%‘bﬁ‘&ﬁ?&ﬁ@rﬁ‘ &@wzsaa%iﬁ%w@é&mlﬂzp@m&ﬁﬁz f

cyanopher@Irifhedrpiprethlmyrdire 2ay oty piipantyamino]propidied-ithemzamiamide

ExAMPISE4fEHH MBPz'rgEaQeﬂ st QnaRhilipsAnavical &E&?EEE&Q:;&J W 124.4°C, a

3/00 ceramic

_ lefractl yst 040/60 co Ie using a PW33
peak cempRE LA tﬁbﬁn\gaﬁ\ﬁfﬁlﬁ%F BE B ouree. FIGURE 11 shows

FItHeRtFelrrbgrenim etrsyy POY dtatdi GfRLion Dptles 1A O BeA 2P Rid(obenaybyR-[ (2-
methyl-2- {%5{»&1}ﬂuorometbyl)lpyr1dléa-2 §l]oxy }propanoybhamino]pr -en ll~yl}benzamlde
ririuorom y | I min e
B L

console usatmEWBfﬁQW & %ﬁﬁ@f@%ﬁaﬂ&%ﬁﬁ&r@aw@mwmsq
FIGUREQllesask mealtwmtig@\raﬁec@f aﬂ}) Caémiaf m@ﬂ)mt(@@ﬁ%mﬁﬂ@~mﬁhyl—

naher b |-2- -

2-{[5-(itl ?ﬁjné?(t)lﬁé%g %érl lf’wg@og yip o;()gg%o |no pro Uf‘}[ge(r? Side s

obtained a(E%M%FﬂE‘?? PrRATHgAiR o @hﬁ&t?ﬁé’l‘?ﬁ%th an extrapolated onset
FleURE et uhe v difftrdn(al acpesik emlparatuye DG 0f 453 Slzcadd@iheating rate of 10

oC/rmg urﬁ%ﬁﬁ'ﬁ &9@@&%&%%111{ jr%l:%:l %%{%%@?b?@‘w%meﬁéﬂ&%&@ﬁ Qﬁ@&éﬁ%l -2-{ ;5-
(mﬂuoromethyl)pyndm yl]oxy

propanoyi)atmno]prop 1 -en-1-yl}benzamide (EXAMPLE 7)
displaying a melting endotherm with an extrapolated onset temperature of 151.1 °C, a peak temperature
of 153.9 °C, and an enthalpy change of 91 J/g.

FIGURE 13 shows the ¥X-ray powder diffraction pattern of 3-{(185,23)-1-(4-chlorobenzyl)-2-{(2-

- methyl-2-{ [5-(trifluoromethyl)pyridine-2-yljoxy } propanoyhamino}-propyl} benzarmide (EXAMPLES 8
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methyl-2-([5-(trifluoromethyl)pyridine-2-ylJoxy}propanoyl)amino]-propyl}
benzamide (EXAMPLES 8 4 WO 2006/017045 PCT/US2005/023514 14)
rated on a Philips Analytical X'Pert PRO X-ray Diffraction System
wo \%%E%ﬁ 040/60 conpsole uzlng a PW3373/00 cergmlc CulL 3{%?&@%‘%“

K-Alpha radiation as the source. FIGURE 14 shows the thermogravimetry
(TG) data of 3-{ (1S,2S)-1-(4-chlorobenzyl)-2-[(2-

14) genemethol PP{[Bitriflndyame toypyritine:-2ay futsheropaeuiaminalwsonib onsole

using s PRAMEIGE S8, 5,00, Biabiained al £ hoging ale aLA0 Climin under

nitrogen. FIGURE 15 shows the differential scanning ca?orlmetr (DSC)

RiGHRR e chay aihs TheamRer T4ty (R AMmotmder s badh- @hiﬁﬁ%}ﬁh@ﬂé 2-[(2-
methyl-2Hh{ & hefimetinghn ion Bif(E S 2Bl Hdeophlosdhenayl)2of A MEAWPLES 8 & 14)
obtained 4¢ H Retiifibor@mEf ivpyKinR:2 Hloxupropanoyl)amino]-propylibenzamide

ing a melting endotherm with an extrapolated

displ
%%ﬁsse%gemperaﬁﬁ% PFf? Sﬁaﬁggk’ fEMPERIE Lot lstats eptecispiheating rate of
10 °Cfnnemh@npynfﬁmxgérmmej¢gnﬁlt@mREch@mé(a BartiSLR8)-yéhehibechbenzyl)-2-[(2-methyl-

{;s-(mﬂabs&ﬁsawp@%&tztgﬂ]wﬂmaﬁgmmm SRR HIN T BLRRAB Bs § & 14)
cspey i lng et 4 SXARIAE SRt (TP 01 A elgrppp e of
735 °C, pad @Plﬂﬂf@?&‘ﬁéﬂwgﬁyﬁgﬁr@yl)oxy}propanamlde FIGURE 17 shows the |

BXGaRmosvderddifipactigripatierpaifonve 31%[&3@5}5'31%1501116:5 in an asymmetric

it ofP&%@?P?M ?y@éh‘!&%i?f?&?%yi-é&%@é ER x%s%e h ' 2 Ih2-mgthl 2. (5-

[5-(trifluoromethyl pyridin-2- yl)oxy]propanamii e, gener ips
(trifluoro gtk PSR s IS REPRPAII B fifraction System with PW3040/60 console
m@mwsﬂ@ﬁsmﬁbmamm@tﬁﬁﬁﬁcmapmm Kf RbrHa Ve dtionsag-the

chi oroph&%uyﬁze(ﬂﬁ%ﬁe&ﬁ)disﬁlﬁb{%&%f@ lidestain AuQang: A MARINMBridin-2-

spectrum of a Fo
oo R0 0 & s e eh RO et st v
PW3O4G{@&?HRQ&GWWW PRIt capmie bk sdakeamides sambRHAIGURIE 10the source.
RSPy shesphlid tatalaicaibe Tl e MABAN M&ﬁ%@éfwﬁh of arcRrBBNrh 257-3-

o A e L RN L A s ey i
yhoxyIpepiRaies ?6?ﬁ'§%ﬁyl pyridin-2- yI)oxy]propanamlde sample. Form B exhibited
RBhaREe?istipisignitsulithscinecaioah SINCITRIASSINNIR G4<6trubd3 £ 5, Hokh B, N-[15,25]:3-

(4~chioxo%ﬁcﬁy@rid(§- AF%Q&{HBHSEDF %Bﬁ&%?ﬂgyyﬁgtﬁl)& rﬁg—eg*%go%&ggﬁ?ﬂ)?ndm-}

e 1 crystalline solvate

SD0xy oA i S T ARSI ERA e i Shihghuss of 1646,

137.1, 11{1[5-(?ﬁ|ﬂm®mm¢1pyrldln 2-yl)oxy]propanamide, generated on a Philips
posivtical KRR HRRQ ﬁ@Md@ﬂ%i?ﬁH&ib%&&%m W'Lth %%ﬁn%%ﬁ% of M-

[15.25]- ,% cﬂlor\c/)\/%en %3 0 m%eram (&ék &Yﬁ e K- AL Ha radiation as the i

Urce, Chaving charadlenaie dhiradt: Wi‘fé RS SRt TS sy pyridin-
2~yi>oxy1@r®@am@e4gengaieéﬁa &i’lshsaéai@m@ﬂr?s PEIGRRE 24y Hitfestite Systam with
PWSO40@OW&%I§3§&@BWMV&%&§MD@@msiﬁmﬁlmmaﬁiwmdmtmn as the source,
cyano 1R
having d{;f% %ﬁ’hﬁg%frﬁg% yndg/ gmﬁe(s %I%/qﬁ' ﬁrop m °%§%eré)teog ofi‘a Bﬁl/#é
angstromanalytical X'Pert PRO X-ray Diffraction System with PW3040/60 console

m@ﬁwaﬁﬁiﬁm}cﬂﬁ@ﬂ@@%tﬂﬁﬁoﬁoﬁpﬁi&h@dﬁﬂ%ﬁ@d@@dﬁﬂﬁ@ RvHIEf N-
{lS 251-3 Sﬁuéﬁﬁ)rgiﬁ}%ﬂ @4&%?55?‘18{%9‘3% g'ﬁﬁ%&%wgﬁ? %p{)[gd( Iy uoromethyl pyridin-
2- yl}oxy}propananude generated ona ’thps Analytical X’Pert PRO X-ray Diffraction System with
PW3040/60 console using PW33373/00 ceramic CU LEF X-ray tube K-ALPHa radiation as the source,

having characteristic diffraction peaks corresponding to d-spacing of 4.3, 4.6, 5.1, 5.6 and 12.6

-angstroms.



angstroms. -5 FIGURE 22 shows the X-ray powder diffraction pattern of a
Type 3 crystalline solvate of 13-

[1S,2.Tj-3-(4-chiorophenyl)-2-(3-cyanophenyl)-1
methylpropyl) -2-methyl-2-{ [5- (tdfluoromethyl pyridin-
anamide, gener on aPhi sA I ical PRO . X-ray .
G R e O TOTED A PRI 2 2 PO PNG Sobaa b -
[15,28}-3- @@mmma@mm%mm%@oﬂb%@m% Hyitgifiuoromethyl pynidin-

zuymxy}p%ﬁﬁaﬁmafzsg@ummc&mmwmmoﬂm@ﬁ m@s%a@agmﬁéa&ésﬁm&a with
ays ig-stat
e &, PRESD ELUUE A Srat e I BTN e
having chm%ﬁs%ﬁﬁﬂ%%ﬁﬁ@ﬁ;ﬂ?maﬁéﬁ Hemalagrﬁé%hmﬁ%a;m 2T A2
angstromg O- (trifluoromethyl pyridin-2-yl)oxy)propanamide. Type 1 solvate exhibited
aﬁ@{%gg%st'? A9 i cieiice) AR 8% 0] (AR-8 iine
e solid-state fluorine-29 MA NMRS ectrum
solvate sa%@oz g&géq.ﬁhé{é@@gfgpgamﬁr%@rcvmophenyl rl—m&thylpmpyl}—z-muﬂlylﬂ {[5-
(rifiuorodbth Aida~-Athioyapbmmytdd Stgpanoptieny :ivethy HropyBrBametugls with
chemical gbl-lﬁ[%&ggfgfogg@eﬂqyl_mg%hz yl)oxy}propanamide. Type 2 solvate
ibited characteristic signals Wlth chemical_shift values of -59.8, . and _.. N
A APSURE S pa L S A UL PETETTS A R selioe
sotvate smmiwawmbWMrgmhmmﬁlbﬁ pppdSipred 2 methyi-2-{ [5-
uoroﬁﬁlﬂgf |i 1SS yaepRhat -t pethylipvaRyikistmeltvbialdBsic signals with

Chﬁmcﬂgng%%ﬁ Sﬁhﬁﬁ%‘yr'dy_}ﬁg%uﬂpropanamde Type 3 solvate exhibited

emical shift values of -60.5 ppm FIGURE 26
lﬂ@@@@-‘tﬁmﬂﬁt@?é@éﬁ%@ Fpgre P ASR MRIB seeeim of atyppé Frystaliine

solvate W@gigq §§(s?ime(£%ﬂg&&slﬁ&§y?éws—cvmm)yl\ 1—-mvmylpmnynﬂ—mem—z.l—{z_—
ioraphen n eiby

(weifiuo 1’ Vlﬁuor% % yridin- -yl)g%fpgr)gggﬁgemﬁgg%g éﬁ/%ér];% Wit

chem»a@bﬁtms@ep%ﬁ&%m signals with chemical shift values of 164.1, 142.3,

RE 28, Bisa1ls kB:Gdlpredt G- 23 Wﬁdﬁtﬁtﬁ‘ mﬂadmi&w&nn

solvate CP%“‘? SNMWI%%%%OE@ ?-Szzé%gér?d%a%ﬁe}%@i methylpropy ') -methyi-2- {['\.,

-2-methyl
.(mﬁuur lam%r Y _y|) %ﬁé signals with

chammaﬁ&hfbﬂﬂdamgﬁm Wllh$hrﬁlrérfcliémlaaki Shlﬁtmames to Type 1 solvate in

M@&ﬂ%&é‘é’-\'@ @m@ﬁﬁ%&%ﬁﬂ% 2esuline
FIGURE 28 ays the solid-state carbon-13 CPMA gl\{lR Sﬁ)ﬁ- trur‘gh oo

R B

(wifluordi=HBy2 S} Riif42-Hlsomyibrmgtrmi(s- (‘Igmr\@@hehw;& Exmibites pemplypith similar chemical

shift valE IOV B sd 1hiflk G QRS Y L Wi diRs 2R e RANFRISrE ¥ 8ni: vaine of 48.7

| solvate  exhibited signals with similar chemical shift values to Type |

PPIE solvate in addition to the characteristic signals with chemical shift values

GRGUB B 281d46pBiy2 B16 soigi Fraptcarvamd DORNpHHINEBMIARY ©F THE crystaline

solvate M@&tlﬁﬂgf ﬁg@mﬁu{@ﬁ%ﬁyrﬁﬁﬁm@mm@nﬁ?mﬂm {5
re 10100 a Lum catal e | 0)
oGRS (N T SRR ST O AT 2 Qs cheic!

as show
shift valuskogy Type 1 solvate in additon to the characterisuc swnals with chernical shift vakuas of 143.6,

140.3,25.6,29.7, 24.1, and 20:9 ppm.

SUMMARY OF THE INVENTION

The disclosure is directed to a practical process for the preparation of an enamide

(i) by palladium catalyzed coupling of a primary amide (IV) with a compound of
structural formula (III). as shown below:



-6 0 0;s-P*01:/Pdcoupling HN P3 R CHI Pt CEO H2N FO JO? (N)
Pz (111) (10 Wherein Ri is selected from: hydrogen, halogen, -C(O)ORe,
-C(O)NRf2, -NR.f_, w_yqn R2 is selected from hydrogen, halogen and

hydroxyl; R3 i cteg’ r&m: hydrogen, straight ranc hain C1-10
alkyl, where| 0|ety i8d cosumbsttutedr bst‘}ute with

substituents” selecte frorﬁ‘harogeg—elﬁ—eCRPé and PRafwherein Ra is
selected from tl.yl, aryl, aryliC1, -3 alkyl- apg-heteroalkyl
unsubstituted. bstituted W"Ifﬁ "é:’or two Rb § tltuents

N
mdependen{;g/ selected from halogen Cl_3 all&, cyan, methoxy and
trlfluoromethyl( 'Ra is selected front aryl, heteroaryl and Cl_lo alkyl,
wherein the aryl and heteroaryl moieties.are unsubstituted or substituted
. ‘with one to three Rc substituents, and.the alkyl moiety is unsubstituted or
R is selecipd foms dhytpeah dadpaovo-RIOIOBStS(BINR A hNRS isaintepasdently

Rhsse:iéé@ﬁfe&ﬂ‘r rHalR! g@(%g dgl,@@ilkyl cyatn(zi fmeth%x% and o

3 efhyl;.ea S| ected from: halogen, hydroxy,
8 1ssaig%/ano%%et é(bYané tri uorn(%gime e?i %Z?g éTé@@Eyfr&?Frﬁ’;‘/’o%bg@ﬁ’ 1 mojety is
"umsubs o SYRS e it %ﬂ#mnwmbéiymmﬁ@m ariyt, RETBFoAmiOR?;

wherein Wﬁmwfmwdﬂmmwrm@mﬁr@a@@m@%@mymwﬁw ubstitted
with Dnetg;@gﬁ@§m§@gﬁa é?;“é}écme%" sub |tute rsubstltute(f

with one-, two or three d moiéties; each |s mﬁ%p B aRteethoxy and
mﬂ“"mﬁ’ﬁﬁyhydrogen straight or branched chain C1-6 alkyl, phenyl- CI-6 alkyl-,
R 15 Sﬁ%@&@‘mll@yyimmmlmm&ummd ehSEhSttLR éﬂ&tﬁ&&%&;ﬁw&é&dg, are

the 0|et is unsubstituted or substituted
e RSP lro g U AL herged o
oﬂﬂ’e??%t”ﬁf&’éé%s%‘?ﬁ?%reoselectlve synthesis of amide (1): p| O

each RC iNpRgpepoaii3e R0 (o) Falvgenchy iRk jsCeleaiet 0By SEIRST and
uifiuoroR2AYEN, -C(O)ORe, -C(O)NRf2, -NRf2, and cyan;

wheren:

substin

each Rd is mdependently selected from: halogen, hydroxy, cyanc, methoxy and mifiuoromethyt;
R¢ is selected from: hydrogen, swaight or branched chain O 1-10 alkyl, aryi-C) ¢ alkyl-, arvl, heteroaryl,

wiersin aryl and heteroaryl moieties are opnona!ly substituted with one to thres RS substiuents, and the
alicyl moiety is unsubstituted or substitnied with one, Two or thres RG moieties;

each R is Independently selected n'om hydrogen, straight or branched chain Cj¢ alkyl, phenyl- Ci ¢
alicyl-, wherein alkyl moieties are unsubstituted or substituied with one or two R4 substituents and

wherein the pheny! motety is unsubstituted or substitnted with onz, two or three RC substments,

According to a first aspect, there is provided a process for the stereoselective
synthesis of amide (1):




R2 is selected from hydrogen, halogen and hydroxyl; R3 is selected from
hydrogen, straight or branched chain C1-go alkyl, wherein the alkyl moiety
is unsubstituted or substituted with substituents selected from halogen,
-CF3, -OCF3, and ORa; wherein Ra is selected from cycloalkyl, aryl,

R T e

R2 is schmmumhmmgﬁmmmmmﬂbyyteach Rc is independently selected
R3is sclecff&fﬁrb&ogﬁﬁoﬁw EOXMEREIr BIraH&ytr@nmf cmqt@ @mtamet&ﬂuamgtmdmy is
. S Nty selected fr ro
unsubstirated met ro%?% gtr‘t% ﬁuoro%tgtﬁ eIs ﬁec?ed yg%%J é?%g aig t or &
wherein Rﬁﬂaﬁeﬁésdcttatﬁ %iea&tkuaﬁﬂywi %m;alkyémnﬁé@mﬁw uvméfgtﬁt%ftyr substituted
with one oamddmbatmatahmmmﬁegmﬂemptlmms&bﬁtlﬂﬂe@wltmqmﬁﬂ thy@e Rfsthoxy and
ﬁg’stltuents and the alkyl moiety is unsubstituted or substituted with one,
or three Rd moieties; each Rf is independently selected from
cach R° PRGSO R A R e Atk HiBheghe M haRy And

mﬂugmﬁwmgrem aIkyI moieties are unsubstituted or substltuted with one or two Rd

eachRd t|tu gec%‘%c?'n h é) 0|et sy stltu%%g mmmthv}
Re i seleg 'ﬁﬁﬁ{fﬂ% %\é{ﬁ%%]gf%v‘\’lo l%% T}‘C su%sé ens com rsing e?tll ﬂt%t,%tsroaryl

wherein mmmmmmmmmmﬁwmmmmwammn and the
alkyl mo: Qﬁ%%&mﬂ%@&u@@&%ﬂ&%ﬂaﬁ@%ﬁ%ﬁo%%?M%%ﬁn%eﬁﬁm'de (IN: o

onch RE i il O 3 Ml iRl L SEERId KO Ly M8 i 6

alkyl-, winyeltogiyl, thailgge aranoshiysiionyd; &R Subssiestadiron: bydvogéwsm@ntmd
wherein SERERSCERaN QlatBalvlawbessin e Al meielyds: adnsubatited.

or substituted with.substituents selected from halogen, CF3, OCF3, and

compristpg At LR TRGE ‘s‘ﬁt’é’&gﬁil%%[ﬁ?“& alkyl, aryl, aryl-Cl-3 alkyl- and

heteroalkyl unsubstituted or substituted with one or two Rb substituents

an

with hydrogen gas in the presence of a chiral catalyst.
According to a second aspect, there is provided a process for the synthesis of

enamide (1I): O
O s
R 7 Chi,

¥l
R (y

wherein:

R1lis selected from: hydroger, halogen, -C(O)ORE, ~C(OINRy, -NRfy, and cyano:
RZ is selected from: hydrogen, balogen and hydroxyl;
R3 is selected from: hydrogen, smaight or branched chain Cy.3¢ alkyl, wherein the alkyl motety 15

7a



~each Rd is independently selected from halogen, hydroxy, cyano,
Tbsutﬁ%ﬁgﬁﬁ?ﬁgg Ikﬁﬁﬁ%??%%%fﬁg%gl éfreroa%/?xtlrw- %é(i)r: aryl
wherein R4 485 . “ol- "y ’" .
with one 620 fiete oz,arylg?ﬁ’n(?letlceg'sfl g}i ’oﬁonﬁﬁf&ﬁﬁﬂﬁmmﬁ%@mw@d Rsubstitoted

T TSUBSu RS AR it randmotelspus rsu belitptedyr suligtiieiamd WilieRe ag
trifinorometuyh or three Rd moieties; each Rf is independently selected from
each RC is HNEHQEEMSEEAGRE OF raNE %d_ hain C1-6 alkyl,.phenyl-C1..6 alkyl-,
wifi wherein alkyl moieties are é%gfjé%%ﬁﬁg .ér%ﬁ%% e AR VIRFSRE @dtwo Rd
oromeiibstituents and wherein the phenyl moiety is unsubstituted or

each R4 is indéretitistely walkeeadiwo m&ﬁéﬁ%ﬁ?ﬁﬁ?%gﬁﬁo%ﬁﬁsﬂf% treatm%‘a

Re is selected | : QRIOCHI P REEfR
et e Gl T 47 S Bfoafgr,heeroay.

. __is selec
wherein aﬂryrff‘é’%ﬁ‘?e ! Mrdeirrirentsnalibstherioted it e e thFe IR Gubstiments, and the
- atkyl ﬂ;mﬂ%émmmeﬁmwmmﬂem&mﬁaw%mﬁ@gq@ﬁ%ﬁgg a base and a
each RY is ipiriashivricadnriysh SWlluihe Fethgrglis re relates to the stereoselective
alkyl-, whel€SUetion of the tetrasubstitutgd%hga?ﬁﬁ!i%z%(ﬁ)“%ﬁggc e SHdinghamidel-6
S ()5 %?‘y 1REE A5 PRSURF AL RSt atpS PGS REGHS! dabsrinnfd ng
Wherein theipry nghesyeinRiviRamrd B3wEme0eseihed @l Zbn QA“EZH;.?V _
comprisingembodiment, the disclosure relates to crystalline forms of N-[le ;-5‘-‘%4-
o s o CRlOrophmyl)-2-(3-cyanophmyl)-1 =thyipronyl} rrm--zhyl-2-{
freating 2 C%ﬁ?ﬁ %ngérgn)[é]ﬁ%@idin-z- yl)oxy)propanamide, in patdcalat, an
anhydrous crystal form, Form B, and crystalline solvates falling into thane
patterns, Type 1, Type 2, and Type S. Accgrding to a third aspect, there is
provided anhydrous crystalline -[1.8,28;15/3?{4 '
(4-chlorophenyl)-2-(3-cyanop -I-m@thylpropyl]-2-methyl-2-{[5-(trifluor
omethyl gt

R2
-

wherein R4 is selected from: aryl and heteroaryl, wherein the aryl and heteroaryl moieties are
unsubstituted or substituted with one to thrae RC substituents;
with amide (TVY);

O

J‘l\

HN™ g2

in the presence of a base and a palladium catalyst,

Stil} further, the disclosure relates to the stereoselective reduction of the

tetrasubstituted enamide (II) to the corresponding amide (I):

G
)‘;\

Q0T
! ! chiral Rih-cataiyst
RSN o, '

(8

wherein R1, RZ and R3 are as described above.
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pyridin-2-yl)oxy]propanam.ide Form B, characterized by the solid-state
carbon-13 CPMAS NMR characteristic signals with chemical shift values
of 164.6, 137.1, 111.3, 23.6, and 16.9 ppm, according to FIGURE 19.
inAcotrdiegbiwsisnfouitis Aspevretreesisproviabiaivampolmd sélettéd from:
cmgmphc@qﬁt@ﬂifﬁuopheuyl}»l—mthykprcmyi}— symatiyl-2-{ [5-{uifluoromsthyl pyndm-2-

18 2S}-3: chlor 1]
yhoxylp uc%%meth%%&ﬁ%%%@ﬁgxy propanatnlérn &@X}%&&’ﬂk Sl Q%}m

e solvate type 1,
mtomm@m@él EM #Ptarbon-13 CPMAS NMR characteristic signals

with chemical shift values of 164.1, 142.3, 112.5, 26.6, and 18.6 ppm
,@99&@ 9330(35@1%1] eﬁ:@ tﬁéY@tﬁglb@@wded anhydrous crystalline N-[15,25]-3
chlorop
s L U,
pyridin2; dhavalptenaeahbyes dfiolistabs GaranwemertFﬂMAlﬁﬂ\l MRdekaracteristic 1 3
cpmsﬂﬁﬂ@kﬁ With haonical shift valyes, b it didAaficd b2 Ped%7126.6, anfs,

é} pm, according to FIGURE 27; crystalline
23.6, a”l‘@-{i‘t %Ta?%ﬂoﬂiﬁéﬁﬁ@%{% ](%tlyanophenyl) 1-methylpropyll-2- metthI
A&Qdﬁhx(glﬂuomofnmﬁylapwummmyd)m@m@mdam|d@Tqua¢1estuylpetégl, from:

i e, car act ignals
cryst ?Nlth emlcal s%‘ﬁg}guﬁiﬁéf %(33%%%8 5. 6§n %%}4' 7%;8 i E%%%Ffﬁ
(mﬂuoroxge%}mm %@W@@Q%ﬁlﬁ?féﬁm type 1, chara;:tcrmsd %y solig-state c:arben—l’.%
CPMAS SNR ¢hahtonopihniyiz wiko phomidid ehib vithiles cidrdctetivetl byABeK damd 18.6

ppm acco rfq@f[@@@ pattern exhibiting characteristic diffraction peaks
correspondlngéco d-spacings of 7.4, 4.6, 4.0, 3.8, 3.5, 3.4 angstroms e
erysualling S S 67 BRRER YR e BRI S B AR ol

(Uﬁuoromﬁh;@Wﬁ@l@DempBEledg S PY33T8/DC:tomamicC bt Khddsray tufen-13
crMAs KeadphalRdation A R& SR NCERAGE IR YAQ-FIGHRE 14£y§tﬁilms 7,26.6, and

(4-chloroph cyanophenyl)-1-niethyiprop-I-en-1-yl
18.6 PPmAaﬁ’foﬁ%é%%%%ﬁZ?gw

ate characterized by the X-ray powder diffraction
cry Smﬁupafté’rﬁ %‘Sdﬁb%mgl@twi@ubé}%t(éﬂM@n&@b&%@%@Mﬁr@m@tﬁﬁQ ~{{5-

(mﬂuoro%étﬁ? 20 ?y%cfg{ivr@p@nﬁééﬁlsnﬁ:é@%g}sttm mﬁt@egga&q% g%g_gggm%m_ﬁ
cal er I ra em
Mé ceramt%c ‘Xﬁi’uﬁgw bt é}% QAL na 200

ray Ip a radiationas the ™
ppi, accgmam%@ﬁﬁ@&o FIGURE 4 crystalllne

cry smmdﬂd( Mﬁ%@ﬁb@w&ﬁfymm%mm?megr?hlegnrhy@a%meﬁzfmcmn
imuorom rdin- ropanamide, cnar erize
patiern Sﬁﬁgl %Lray 663&%3? d:ﬁg on pg&aér c) :T\és%) s icm s OF Ffz{iéjl% 3.8,3.5,

|ng g charadtenistic diffraction”
3.4 an%ﬁ@@%ﬂé@ﬁ?@é@@ﬁduﬁ@h@%@ﬁ%ﬁ%é\o?%@@%ﬁ@s 15 Hragrign Sypigm with PW3040/60
console aigst BWSJerieratechenCa RRHipSmMnaltidal A{Re B ROnésrdy Diffractiomding to
FIGURESyStem with PW3040/60 console using a PW3373/00 ceramic Cu LEF
tube K-Alpha radiation as the source accordlnglto FIG

crystaiine.r);sé«[ﬁh]@rgpm%l %i%ﬁymé%hlzttm%fﬁw i -yl 4-me lgylbpnzﬁnesulmnatﬂ
charactefTedtrifiuteostrybpyeidiniajorpiprop arbipiianm rlefapeopsk-éfttaghion peaks
correspc}lgﬁﬂgﬂf"@'%mﬁgé@@tg rizedsky she Xiray povdes difraetinm &@Etgﬁﬂlps Anaiyucai
hlBItIﬂg character, S,tIC diffrac %/'BBES‘ corre ondlngﬁ(ig d- CulEFX.
X'Pert P&Q 55 5Déﬁr&cém& /SSTR Wi Sthomecy né?gﬁg SfE P gs naly C N
ray mbemmmm%%ysmﬁmeﬂmﬁ%m Wit PWE040/60 console usmg a
crystalHBYYSE 3100 ciapmipety iR XoardahenknAlRharagistianAs YIRsepieg-2-{ [5-
(mﬂuoromethdfﬂ%num- 2-yljoxy }propanamide, characterized by the X-ray powder diffraction pattern

exhibiting characteristic diffraction peaks corresponding to d-spacings of 7.6, 5.7, 5.3, 5.1, 4.6, 4.]



FIGURE 10; and crystalline
3-{(IS,2S)-1-(4-chlorobenzyl)-2-[(2-methyl-2-{[5-(trifluoromethyl)pyridine-2-
angstrapLGPCTIfeheme Jhany ineAlyiter i e BRIUE; reh Ariditetive & yaye ther i By 3040/60
consolPQWEEE BWECH@N paliainCxIIRG-SharaGeNRiG AFTACION Re3KSrce according to

H{}mﬁggespondmg to d-spacings of 9.0. 6.0, 5.3, 5.1, 4.5, 3.9 angstroms

enerated on a Phili Ijéltlcal X'.Pert PRO X-ray Diffraction System
cryst ?W%Ad%@ll%?%@@’ NG e S5 TEY00i BerssmictiCUnyERXray tube
yI}oxyhn%lgﬁmy‘Eldtﬁﬁmjnmtmm%emmgﬁ&ﬁ@ﬁ%}%ﬂ%w JIRERLD @frraction

atterd| ngl seI 1ctgedO 4- .
patt rr{: %%@g%%%p%%%%?#gﬁ%f )Q%Qe%ﬁ § 11 £ s M 3ider6.2,5.9, 52, 4642,
Wgeélntgxsﬁ%} R

a“%?%’é‘fﬁﬁ?&é ytmai X'Pert )rray D{ff"a"tlcn System with PW3040/60

consolf{ 1@RS a(RWBMMC—QBW Cphenyid=1Kmatyipi@pabreR ke source according to
FIGURYI1S: rglgghyl 2 -{ [5 (trifluoromethyl)pyri‘din -2-yljoxy}propanamide; and

I.Z
crvs S G TS5 BT pyricime 2oy
- prozaarpxﬁbammﬁpryt}ﬁém ShEFArER] DE SERFETIQMNEE diffifction pattern exhibiting
charad RGN IM@&%@E@%@%%@&!&@H@%@&E@Q 1o a pragess fon fﬂ%'ﬁ‘? angstroms
eper AN a%’ﬁ%)o R&%%F% RPR% (%Chl ffl_wher in: RIis selected
EEReTR drogen \hr BiR TRRRY 51%%““&?7%0%@@&885013 using a
PW33f7r RPryersier: @éWMMWIW@BmﬁrmcmdmrﬂGm 13.
straight or branched chain C1-10 alley! where. in the alkyl moiety is
tntéuissatinedor diffsatonsy Witnestingtitudnts setecteciionehalegeroeP S 4-

chlofiR%yart @BanefiRrsi- Rmisisalaeisd fﬁem-qu%ﬁixkzééxke%@ébg o, N-

L AT IYi I t 0 sub tituted with 6ne or two
e R TR Byt
(PR BIASH '@Q’éé@ﬁoﬂ@‘@héépéﬁéerm‘if(é@DeCt@dctrmbenzyl} A
metthyaidgeh; hyidirosyn Sy mikineyarijmstheuyaand) tiflaromethyl; gaghRd. ;.

yibigiHadapendently selected from halogen, ixydroxy, cyan, methoxy and

trifluoromethyl; Re is selected from: hydrogen, straight or branched chain
Wﬁ}]{ L6 EHGTYBIVE Fdleroatvi, wherein aryl and heteroarvl
Tma @l&tms mmﬁm&ﬁuhswwmffgﬁa&aﬂb eaRe (m
substituents,andthe alkyl moiety is unsubstituted or substltuted with one,
two or three Rd moieties; and each Rf is§ndependently selected from

hydrogen, straight or branc alp@k%\a.ﬁyl phenyl- CI-6 alkyl-,
wherein alkyl moieties are | tit or substituted with one or two Rd

substituents and whereir{ the phenyl motéty is unsubstituted or
substituted with one, two, or C substituents. comprising: treating a
compound of formula (FIL7: l% }‘

a )
wherein:
R isselected from: nydrogen, balogen, -C(O)ORE, -C(OMNRfq, NRiy, and cyanc:
RZ is selected from: hydropen, halogen and hydroxs/t
R3 is selected from: hydrogen, swaight or branched -chain Ci_y0 alky., wherein the alicyl moiery s
msubstituted or substimted with substiments selecte=d from nalogern, CF3, OCFs, and ORe:
wherein R2 is selected from cycloatkyl, aryl, ary}-C 3.3 alkyi- and heteroary] unsubstirted or substrmed
with one or two RP substiments mdependently selecsted from } haloger, C1.3 alkyl,
mifluoromeithvi,

cyane, methoxy and

Ba



8b WO 2006/017045 PCT/US2005/023514 0 OAS O R4 Rt CHs R2 (lll)
wherein R1 and R2 are defined above, and R4 is selected from: aryl,
heteroaryl and C1-10 alkyl, wherein the aryl and heteroaryl moieties are
unsubstituted or substituted with one to three Re substituents, and the
alkyl moiety is unsubstituted or substituted with one or two Rd
substituents; 5 .,,with amide (IVY: O HNtR3 wherein: R3 is defined

each. RC@W@WW%M iadignlivataiyst, Grtthoneand

m_ﬁuo dlment of the present invention, R1 is selected from: hydrogen,

dhalo en, -C )ORe C(O)NRfZ -NRf2, and cyano. In one class of this

sach R SRS WO PTG ER BARSHFERERS AA xifivoromethy

R®is sei@f@)‘é% gymzn ey AOTREGIE chain of thisabryibaxtintant, aths aryl, herercaryl,

whereiS A GRThEORrilRdiand £YARAHIRNE St this e mldo .
1“%}1NH15) In nct)}bfgr éu‘gjclass f this cIassﬁ'g&l%\&%sgcyangE I{:r?qagr%t er cass o?ts‘ and the
Hicy L

D

P BRI REE P PORURREE R SR e R SRS BraieRes 4%
each R gab%fia%‘sndﬁlﬂ&s%%m% bmmwa@@mm@emm dkndtlp@mvl Ci
alkyl-, ﬁﬁ&ﬂﬁﬁj HReNhakibe DresenbituentionsRdssel SRIE AL DY @Y ki ruents and
Wherei gﬁrlne hIorlne %‘dbbt?nrxn:ége In one class, R2 is selected from
™ A o su%&a’é‘?%%&&é‘nm 5 Bfirupstituents.
compIiggEclass, R2 is chlorine. In yet another embodiment of the present
trearindRVERRANERS fsrirleqtgd. from hydrogen, and straight or .0 branched
CI-10 alkyl, wherein the alkyl moiety is unsubstituted or substituted with
halogen, -CF3, - OCF3, and -ORa. In one class of this embodiment, R3 is
straight or branched CI-g alkyl, unsubstituted or substituted with halogen,
-CF3, -OCF3, and -ORa. In one subclass of this class, R3 is selected from
branched C3_6 alkyl substituted with ORa. In a subclass, R3 is: ~ 'ORa
CH3 CH3 15 In one embodiment of the present invention, Ra is selected
from C4-6 cycloalkyl, aryl, aryl-CI-3 alkyl- and heteroaryl wherein Ra may
be unsubstituted or substituted with one or two Rb substituents. In one
class of this embodiment, Ra is selected from phenyl, benzyl, pyridyl, and
pyrimidyl, wherein Ra -9 WO 2006/017045 PCT/US2005/023514
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may be unsubstituted or substituted with an Rb substituent. In a subclass,
Ra is pyridyl substituted with trifluoromethyl. In yet another subclass, Ra
w0 2ebloChss In one embodiment of the present invention, eac gjf] ' <t g
independently selected from fluoro, 5 chloro, bromo, iodo, &et @%%‘;‘%%3314
and trifluoromethyl. In one class, each Rb is independently selected from
chloro, iodo, methyl, cyano and trifluoromethyl. In a subclass, each Rb is
trifluoromethyl. In one embodiment of @gﬁ@e§ent invention, R4 is selected
from aryl , heteroaryl and C1- ’.e--.- kyl, @herein the aryl and heteroaryl
moieties are unsubstituted or @ itu}e with one to three Rc
<"substituentsj'and the alky¥ moiety i§ unstiistituted or substituted with
one or two Rd substituents; 0 R4.is selected from: aryl, heteroaryl and
C1-6alkyl wherein the aryl an .@- roaryl moieties are unsubstituted or
substituted with one to threge R bstituents, and the alkyl moiety is
unsubstituted or substituted wjth one or two Rd substituents. In one class
of this embodiment, R4 is selected from phenyl, pyridyl, pyrimidinyl, and
wherein RCERIRYA awhersin the.arvhand helgrean/hmgietiss ﬁ‘é&%ﬁ%&%&!&ﬁﬁ‘é 1,

. substituted with one to three Re substituents, and the alkyl moiety 1s.
wherein the Ay A ST Bl UBatsAIR RN BSE ECE R FEDR e witluenm &0 tremRe

substituensubofabs gkihisclags Rdusselediad-iammphenith andopyrierd GBs@aliayd,

5 .with amia¥vf3gsein the aryl and heteroaryl moieties are unsubstituted or substituted

1o
h

with one or two Rc substituents, and the alkyl moiety is unsubstituted or
substituted with one or two Rd subsfituents. In another subclass, R4 is
selected phenyl, wherein the pheny,l“i§ unsubstituted or substituted with an
Re substituent. In yet another iﬂﬂﬁclas@,aR4 is 4-methylphenyl. .0 In one
. embodiment of the present invention, each Rc is independently selected
wherein: fom halogen, CI- 3 alkyl, cyano, methoxy and trifluoromethyl. In one class
R3 is defimpfdthieembodiment, each Re is independently selected from: fluoro,

in the preseQIS: MMELBYLAD }ﬁﬁ;{gﬁg@g%){l. In a subclass of this embodiment, Re
is sel ct§_d from fluoro, chloroand melthyl. In another subclass, Re is

O A1 BB AE P ISR REP BPnR pretsdsrisf vemoRydager palegen, -C(O)ORS,
-C(ONRfp, defiryssietreneredite obthiariglerimpardiy icyrentsdfrethbxgregwh, chiorine,
bromine, —FKEKD)@@H}&WQ,I mmmias%:ﬁh&%ﬂﬁm&ﬂb@@@ﬁt@d {8selected from -NH7 and
cyano. In HEREAdENIDSE 'aggngfr%ﬁgls; N lorg, d%”%%&'@‘dﬁéf’é@% Y, '?'p&?s R is cyano.

_ subclass of this class, each R gpen n y selected from fluoro and
In another &gy 6 hinerabRdinemibBdimmhcstdiiopddentimmdtioniRelisceladidass, R1 is
bromine. fronuthatcimeem, ISy aighéen. branched chain CI-10 alkyl, aryl-Cl-6 alkyl, '
) in aryl and heter | moieties are_ 10 optigpall) )
A P e D B e, b
and bromipgh W et & sBEiRe & W vSFREcRB bl R eneiathelassnRonie hydrogen.
In another gldsed, Risiechlvogiznent, Re is selected from hydrogen, methyl, ethyl,

Iné?&&%@?ﬁ/éﬁ tﬁlﬂ%%%ﬁﬁgéy lhp i 9%4%]& ﬂlgggﬂé%jtﬂeb i‘%’v ?ﬁi@%@ﬁr}é%gr{?v%f;%gn, and straight or
panched B O R R P RS 5 o -
OCF3, andy(fihy Rivragsasarinibds srbpiimemdidss staisk ofduentRedi€ salelbtd duirprbstituted
or substitupbdhyiihdgéspemetiPy, Ry abe ok, andRhanyadnoretiaoatiet SUNelassd from

branched (35 TRYAARRQE N ka0 WP 4064317045 PCT/US2005/023514

B0
CHs™ “CHy,
In one embodiment of the present invention, R2 is selected from C4q-g cycloalkyl, aryl, aryl-Cy-3
alkyl- and heteroaryl wherein R2 may be unsubstituted or substituted with one or two Rb substituents. In
one class of this embodiment, R3 is selected from phenyl, benzyl, pyridyl, and pyrimidy!, wherein Ra

-9.



In yet another embodiment of the present invention, each Rf is
independently selected from hydrogen, straight or branched chain C1-6

WO z(ﬂ)l(kék -henyl- C1-6 alkyl-, wherein alkyl moieties are UnSUbW’f‘ﬁﬁgzéﬁamz:m.t
substituted with one or two Rd substituents and wherein the phenyl moiety

is unsubstituted or substituted with one, two or three Re substituents. In
one class of this embodiment, each 5 Rf is independently selected from
may be unbyisngen onethyietiwitds apRipyib eyl afnchbehayksvitferepyddidsubstituted with

; nﬂuomm@%;?tl yg{gn%ﬂglltgggy}ggsdlg{I§ubstltuted with one or two Rd substituents
wherein the phenyl moiety is unsubstituted or substituted with one,

two or three Re substituents. In ubclass of this class, each Rfis
independently selected fro rog ethyl. In one embodiment of
the present invention, the base i inorganic base. In one class of this 0

embodiment the base is potassium carbonate. In another embodiment of
mtﬂﬁe@&%&rlh{a}{%mwpmnﬁauwwm @a@tamswsrmay&amnwsg&&m@ﬂﬂgom
chloro brg alladium M, Oned (i\'rqfsr%];ge Frqg%dlm L t‘:Qc gﬁlllggl epenﬁga yselected
 OEGel8 c?égl? trialdibenzyiideneacetone)dipal a ium d |

from chlomswbenzgmdmemaé@idﬂ@)ﬁmﬁ%(@)a ﬁ?b&%baﬁés hisifiygeamethyl
Imastadibocatalystis bisteibanzytiderRhatonerddatiadiaiOheGhamhend C1-10

“alkyl, whgx%}g %’h ryr%p% OJ ltl ﬁx’%&?ﬁﬁ%{&}’% QPQ &ﬁ\%ﬁ%@@@&%ﬁ&@%ﬁt &WA%@ %h?ee RC

ene In one class of this embodiment, the pho (g)gene I| ts
uen

ubstituentg B TR B B e e e P
R4 is seletigd Atbin: sutdchetfreni ad-Bis@isHeryiptin $phriv) Boddiserearyt mmetles are
unsubsmdteta'é&@ﬂﬁ&%ﬁ&%ﬁ@é@m RRMerOGaRarImAN ﬁrﬁr&teqﬁxm%&@{ytmﬁmﬁ%mted or
invention, the r é)tl suggrrleg]out |r1 astg{ 1% Q’e 815'0|e91ts ?Snstélap d from
S“bsmutegl%’ﬁkéq?(?l\?éﬁfog?? ﬁ%&ure HerdSPaR SR TasS o PR bodimant the -
phenyl, pyeé&.@mgl@a%a%ln@%@ém%?v%&?&%ﬂmemw BRIER O P stved
or substitGas®idhens alvaitd R ek Mt alc ehothbuBpothek ¢lRsmaltilitited or substituted with

one or twsﬁ@aﬁam%w%%maa@fmg %gn@ ml&w&eaff?o;sgmﬁmwndﬂ Ca.

olvent and an arene solvent. |n a subcl ss o%‘pls class, th girctlon is

Gtk e P SR S PRI T ARGV AP PRSI B3 o R
substitneiaeDndutke ety dshroatstangs afsempetaturas.dre oneserRBcdimemnis. In

another suEglagg Iﬁ‘%&&%&f SHén@?%Jﬁé’re@P ﬁl\ée[?ﬁgﬂﬁl emeaiaties Rﬁgtﬁ@ Wth an R -
t ed fo

IS embodiment, the rea/_((‘tlon is hea between 50 and 140 C. In one

S“bS“t“c“éuB‘&Péf‘é§“3ﬂt’fﬁfsg3é‘?ﬁﬁéﬁlﬁ1éﬁt4”fﬁ%ﬂfgaﬁﬁ?9ﬂ is heated to between 80 to 120 '
einepsieer i Eresenb TABtiomisachRE s indenedenth selerias Saphalogen, C1-
3 alkyl, chelyaemayiend eoiniayly Hhisd cRetioNEREABAAOREMCach®Elk andependently

broad.range of conce atlo Still fyrther, the present inven is
selected fomy. SHOK {? SR R &% éosgqte“ ‘{?{a’:c’r%eLil Eo%‘o eﬁ%%l h&l r&hﬂg Ry 18
selected f@EAGIR 20 20l wathgode ories 51T 85008008 5 1 4 wherein

R R356 ashlepreshaRovRion, each RA is independently selected from:
halogen, hydroxy, cyano, methoxy and trifluoromethyl. In one class of this embodiment, each Rd is
independently selected from fluoro, chloro, and trifluoromethyl. Ina subclass of this ciass,. each Rd is
indcpendently selected from fluoro and chioro.

In another embodiment of the present invention, R is selected from: hydrogen, straight or
branched chain C1.10 alkyl, aryl-Cj -6 alkyl, aryl, heteroaryl, wherein aryl and hetercaryl moicties are
optionally substituted with one (o three R¢ substituents, and the alkyl moiety is unsubstituted or
substitated with one, two or three Rd moieties. In one class of this embodiment, R€ is selected from
hydrogen, methyl, ethyl, isopropyl, t-butyl, benzyl, phenyl, and pyridyl, wherein the aryl and heteroaryl
moieties are optionally substituted with one or two RC substituents, and the alkyl moiety is unsubstituted
or substituted with one or two R4 substituents. In one subclass of this class, R is selected from

hydrogen, methyl, t-butyl, benzyl, and phenyl. In yet another subclass, R® is hydrogen or methyl. -

- 10 -
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o

Lh

=

to the amide (I): O HNR3 R'O CH3 R2 O h) wherein RI, R2, and R3 are
as defined above, by treatment with hydrogen gas in the presence of a

WO zﬁ%@hd&atalyst The enzmide Il is generally dissolved in a %\i‘?ﬁgzoowmzswu
selected from methanol, ethanol, isopropanol, trifluoroethanol, TIC,

isopropyl acetate, ethyl acetate, toluene, methylene chloride,
_dichloroethane, DMA, DMF, water, and a combination of these solvents.
Thedeagiemisderataliytearriechout attbncenteRimtiotepémanuy BlaR06om
hydro gengé&awy&mra‘&m&a@m MANRE FHAL 2 IeuperBIWERRhAr A G 400G
eh ydrogen gas is generall loyed at a pressure between 1 and 100
“BS“bStlt‘éﬁ%%%ﬁétﬂéﬁe(’? HhPRPAr By %%%ﬂgsmwm%&&ﬁw d5dtvas’deett dtid,
unsubstitieifal soraboxd achdoteflvoroadetic Rciptotuene. dulforiclacidf this embodiment, each

fi B‘&E’d%%ﬁ&% h G ACKHRAITIG Dk BurHW UeHlein a
Riis ind %gg ﬁI?{:Il—f?;%!olvent 'ﬂf(‘é Bﬂ{é) ﬁ%r h):% FIA%BI?OTf ﬁgp%@%&%ﬁ Gihén fiyl

moeres A ORGP O T (OB UREY: SO B iy moes
is unsubstzim(@'bf)@i@@@@ﬁf@)th_fa(emomﬂgé@ﬁ?)@l@m@ MIE)8e KBRS drielclass, each
Rf is indEetdedDRVcRROPHORAHYRIBRIQYRGMIe reaction mixture. In one

embodiment, the.additive is.selected fr tetrafluorohoric a
R S Mg Pl st fHEERs RPN R o on. lass of i
embodtmemh@é@ﬁfmmﬁésa@aﬁ%%ﬂ@el&ﬁ@at% EEIYPN ghthRremcogntiye the
. palladiundeiditiveimay bedesaiabiyamplayaddeinee) anoh200.mofthiskhaediah, the

pauadlun?é&éwg@k%yengdfﬂrdﬂlet‘i’lé(hﬁ%ﬂé}}i&%g%&%% g?ﬁz@{u%ﬁﬁ“{lﬁ&’in?(cl g@t&g’hdfme»

and optionally an activator. Altérnative formed catalyst complex
acetone)RfIAJIRE @in SRo StroirRieh e Apital hea%f%@f’f? AR oA Shiaggaceions)-

palladiungf@cursor is favorably selected from: (COD)Ru(methallyl)2,

IKS;QQ&M (@@Q Q%H(WE}E aﬁﬂ(gﬁ)@é@@g@mpnses a phosphine

Rh(e 2(ac Rh(C02)CI2 u
ligand. In E%yf’ aRg t‘j‘t‘fﬁ%r‘%ﬁ%’&eﬁ‘ﬁe ig |r%sd§pghh(§)é%? %ﬁe%?e&‘h%’ﬁms“bdass of
this claSSGhBEhOFP@W,ism ipFdeatbiran 04 s Eibisrodehpreinoe)tutrond i5 Sis(diisopropyl-
phospmnbgaz@agegroup, unsubstituted or substituted with one, two, three, four, five

12 Gh%&men} %th su%gé}lg%ntesﬂt%gh%%gg ghtghain of brarrll%tgg“ zﬁc&nol
B S SaIMeRt of the Present invention. Ar e bensene. tneubsttired &

solvent, a8 AR GEEERHOT b;ﬁéwrﬁﬁlﬁﬁ%%ﬁyhg?%f%?ﬂ Richis ala%%dafmtméfﬁﬁféﬁﬂ%esxszﬁmed out
in a tertidsy seddcled feam ibenz eitelpseyitendaioldenehkaxamethybedestel. In another

class of tﬂ‘seéi%‘aﬂﬁed{' QOELIASH @Jﬁﬁed%@ﬁ'&’%&hﬁé@?ﬂ&ﬁ%‘ﬁﬁ%&? SRERGHH an
from: (COD)ZRhBF4, CODS%ZRhOTf NBD)2RhBF4, (NBD)2RhOTf, and

arene solyeRy ISR RIS s BRI R féﬂﬁ%ﬂf&ﬁﬁﬁf@v‘ alcohol and
toluene. metal precursor is selected from: (COD)2RhBF4, (COD)2RhOTf, '

TNBRIZRA B ABGLNRRIZRAQAS m%@yoﬁ:%&{)@a%ﬁ@@/%z{?éénbodmm th;
PCT/US 005(:/10%3514 chiral di hosp Ine may % oragc%/i em t Q ed as.
reaction ﬁ;llxt\llé‘,és Bq‘ﬁ pa ICU gcrmzﬁxgge alytr-ebu yPnﬁOSpﬁ?\ I)E;s e e e reaction is

heated to between 50 and 140 °C. In one subclass of this embodiment, the reaction is heated to between
80 to 120 °C. In yet another subclass of this embodiment, the reaction is heated to between 90 to 110 °C.
Similarly, this reaction can be conducted over a broad range of concentrations.

Still further, the present invention is concerned with the stereoselective reduction of enamide -

(I

{1
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ferrocenyl-ethyldi-3,5-dimethylphenylphosphine,

(R,S)-(di-t-butylphosphino)ferrocenyl-ethyldi-o-

WO 2 0tﬁc))gl)/ %ho)s;()gllr:_e ,(R,S)-(di-t- butyIphosphlno)ferrocenyl ethyldlgr&%?ys%(% AT
butylphosphino)ferrocenyl-ethyldi-4-methoxyphenylphosphine,
(R,S)-(di-t-butylphosphino)ferrocenyl i

wherein Rbtn%(ihé_itﬂﬂiﬂ@ﬁ@mmﬁ%aw'DhOSphine, _

to the ami G% :)-(dl-t-butylphosphlno)ferrocenyl-ethyld|-3,5-

ethylphenylphosphine,
(R,S)-(diphenylphosphino)ferrocenyl-ethyldi-t-bgtylphosphine, (-)-TMBTP,
(R)-BINAP, (R)-tol-BINAP, (R)-xyl-BINAP, (R -H*exgphemp (R)-Synphos,
or (S)-xyl-Phanephos may be emplas te Ilgand In one
embodiment of the present inventiin, gandis selected from:
(R,S)-(di-t-butylphosphino)ferrocenyl- 4 di-o-tolylphosphine,
(R,S)-(di-t-butylphosphino)ferroceny @ liyldi-I-napthylphosphine,
ethyldi-3,5-dimethylphenylphosphine

(R,S)-(di-t-butylphosphino)ferroceriyl-
, (R,S)-(diphenylphosphino)ferrocenyl-ethyldi-t-butylphosphine, '
wherein R( k-i_(l\)ﬂfd 3?3 s@)ag it Se(%gf %%?rorﬁltl\éé )hltr']goon %ncéaag ?nq. Ift:q:resence of a chiral

embl ent, the |gan
catalyst. tylphosphino)fenncenyl-ethyldi-o-tolylphosphine and (-)-TMBTP. The

-~ Theatalysdalitiyatoemibydispiionsily:belempleyeddFaiticubaigatadyisinol, isopropanol,
trifiuoroetdBEUY S HIBHUbIN INRroeIhod Rtthe 9:‘1%§§QHH&Y@%%§I&%§Q%C oroethane,

trafluorogorlc agjd acetic acid, t£|f||c acid, trifluofoacetic acid, toluene

DMA, DML iaist: 414 SREPHAHRL ALGGHS ML S, TROTa LB e SR Brisd e 2t a
concentratipiyehaien! the eatedfisselctivatdinisreettafivoryorivnacidemparotivest from 0 to

100°C. Thewbelasenghthe Riesant m&}mﬂb&s&tﬁéf‘é&@@&ﬁt%ﬁD@E&%E{!ﬂé&%&’(101 3 kPa

t 10,130 @en a preformed catalyst complex is employed,
(Blsphosphlne)(CBD)th) (bisphosphine)(NBD)RhX), and

Anpidiiss prih@IRepkS apityiavafaorThsly arshioifbdreeersiensi ioluene sulfomc acid,
methanesufefinadidpverhitmcreadtiomisagenerally warisd owth eve BF10BH3 bauest, IB(OMe)3,

B(o—lPr)g,@ﬁﬁIw@{@ﬁ‘ieN@%ﬁglmm *&@«9’%{'%@@ﬁ@)ﬁé&éﬁﬁ%{i‘%&rﬁgg@ﬁemm]
cwcocr FEATEL AL S e e N TP SR g T

may be opiiyRsDstefipbrpethathelricihondetivandl ynd kikbodtickd: 2dishiatoethanead from :
tetrafluorobdrd: &Uﬁ@k@ﬁﬁl@%ﬁ&&@@ﬁ&, 1515 qupmmqqémm m%ﬁamb &thanol,
ropanol riflyoroethan hIS class, the
N e e
employed W?@g@rﬁlﬁéﬁ@ﬂh@% between 1 and 100 atmospheres. In a subclass, the

THBY 1Y @ﬁa@f&&ﬁh‘f%é&&xﬁé&ﬂzﬁ@rﬁtﬂi&%ﬁ%i% AnRRge sHhclass £H&§opuonaﬁy
cIa éthc% dro en pressure is between 20 and 40 atmospheres. In still
2rSub .E% of fﬁls “Cl %?‘

an activatol Alrnath 8%‘%1%?% S Taregen STRIPESE from 10 to 40
W%ﬁﬁfb% ﬁh@%b%a%yy@ﬁ Apfompdctysthy Wﬁ?@m@ﬁmeﬁfﬂ‘tm}dﬂ dilivateibfrom:
(COD)Ru(setbetiot) D [COTIRMNIDEISIDIDBLK, (MH0OrBIaC SR anich @ BRBMeMAe o (acac),

Rh(CO)CY, %wa%@éﬁpk%vﬁﬁﬂm@@ﬁmdﬁ‘f gﬂﬁ?&&}? 1%5%&\4 Al thebatid'tlve

en o an m0°0 referaply petween
X is idep SRR SRR b her oLt B b AT nd A i
benzene grsepemdwwerpr@mmeﬂma:ysttmmp@xf(ommszm@@@m@nﬁm or
substituentd sﬁ@vsﬁaﬁgmqmwa%ggn&ﬁ%&l.@%ggm%ﬁgsﬁI fsoasgnl'g%gu 15 and

0 tlonallya atalyst activator. In one subclass of this ¢lass, the meta

benzene, upphSHUEHier RBBISRhBENCY Qribimsta e oftAns ela@softﬁé‘sngmcr§ Aris
selected fr@ele@a&fmmdﬁ;ﬁ)e(dﬂh@ﬂﬁpmmﬂﬁbﬁaﬂwmyhene In one class of this
invention, 8etaDptoliRBOBRBIARed from: (COD)2RhBFy, (COD)éRhOTf (NBD)2RhBF,

(NBD)th@ng)ax(g'%B&Wx%%&h igerrocemylieihyldit-bytylphasphine, ()- 1M BIP)
precursor is selected from: (COD)2RhBF4, (COD)RhOTE, (NBD)pRhBF4, and (NBDYRhOTE. Any
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WO 2006/017045 PCT/US2005/0 2351 4 (R)-Hexaphemp, and
(R)-xyl-BINAP. In another subclass, the ligand is (-)-TMBTP. In yet
w0 @nethen4subclass of this invention, the catalyst activator is tq;&alf)ﬁgf&grm% 14
acid. In still another subclass of this invention, the catalyst activator is not
present. In a further class of this embodiment, the substrate: catalyst ratio
) . is from 10 to 5000. In a subclass of this class, the substrate: catalyst ratio
chiral diphosphime nen e fivoytuAmmiered asdhesisnthidnaass; e (Bubsitatéroatabysphino)
ferr Ocenylmﬂiaﬁdiaﬂbdﬂrﬁﬂ@ﬁﬁlﬁ@ﬂbﬂmﬁﬂr&dMSMiWM§1§[%ﬁ?MPREHﬁdi~Q-
ti : 5 ' 90.C. In one subclass,.t
B ey R I B Tk s,
bucylphosgiipo) GirSFrerperHtras Ry iehesrbing (RSditnbraiiberebinotinigoenyl-
ethyldi-4-gllgsrarethyinperdpibebifeo (R 35-(6i 6 S @y Irhasnniheyahass:9i-tusidi-3,5-

dimethylpﬁéﬁ?%m;e,t}@ﬁﬁ?-@&ggéhgﬁﬂljr& %&?&W&%ﬂﬁ%@ﬁl%u %J rl?dsl r%i%%t {)-
f his invention, t { entrationof 40T
SRR AN ASE NS v e i vl

(
- be employedgsghe digrnsntisofavobisiyens pfdfie dréseanintreriemtvodigaantsob ged from:

5 s ot B ST o
vyldi-1- I Ty I h s D esgcgg -€ 1-3 3-d] ) Shi
ethyldi-1 g%%ﬁ%%et%a&ﬁ%ﬁl@? sgl‘fﬁg glssgc%ﬁe?g 8358 Lé?/ﬁﬁo%ﬁﬁﬂ?fﬂ@?h@ylph"whm’

RSr(dpreyinbetpiipierivioetirabddn bl ehesshotehis-SBIdiniR hbettapbemp, (R)-xyl-

‘BINAP. Inydrogen pf essenbistbenann Ao BAatespberer ) asisubclass of .
butylphosHRiR GRS LG RYROERRIGRSUE: 2 BERYSSAAORNG B0 aimosehieres. In.,

no f this embodiment, the additive is absent or

- optionall % e &[ C@S?O talyst agh ; : .
Pronally DS HBRISLE of L Bla the AgtiRr i< s ubin i enarins: o ihp IFpeamt intisation

include: tpgrabtiorebniktunid, Ehetiadditivefivascive fiflosaliy-emipldyethbeiweRnid Ralind
methanesAfbOI%:. Brafes @m@@@cﬁ@ﬁg%&mya{ﬁéﬁrméqgl@%At!ﬂa%}qmg{rzﬁﬁg?oboﬂc

QLSS%n odi%@lnt the catalyst selected for the cyanoenamide Is ‘

. of,
acid. hlanotlgn ass of the present mvennqn, the ¢ :
selected from° the pretormed catalySt Ciesetvator is not employed.

Wirns) Rt epat etbsprare)ier o cemjexsthy(diispBosphine)( CODIRX),
(bisphosplrirEtypRGA)GING sfhivpiec{BDBIRIBE Maand tcatalysidprsed mnsiiny is as
ofi tast] I a3 ligand and aptionally a catalyst activator.
et RSIER R EAT A ILTY SO N  FE
be carried QHLAYET SRS this class, the ligand is selected from: (R,S)-(di-t- '

mwmq)fmw{eﬂwmm,m@mhwmﬁw hingis embodimen, the |

solvent is sele m , I ) as this class, ..,

v AT S S 08

wnd L2~ o USRS, (1 P Ao S HIBLIBSEottS Eapetisealatbamsh

isopropanebtendiaFburithacid. Im stiteranbiies siiitkadssefithisdvveriteaptbgy! alcohol.
InGaAMSRGH RIS SRIIRIRSE e Ny arfigdh 9fe§£%§<§i9 faém%&m Qﬂ&l i3 Q{ilé%%heres.

substrate; catalyst molar.ratip in the cyanoenamide reaction Is from
ina subcagy iy NSSER RS Sitie e proira b cmpliEetipias i
hydrogen pryseyira Bidefiy St Hswha? stmnsplasest thistdlasotihessutistsatahisatabysthe hydrogen
pressure is’lﬂﬁdﬂr IRHO46 F063pBerte. 59 vk ﬁ{b@i@ﬂﬂl%%‘f Q@&@J@ﬁ&@ﬁ@qg@ﬁ% heiectea
from te%ﬂ%@%%&%@,%ﬂ&?oﬂfe@ﬁ £4anag Wgﬁfﬁ?cﬂopsuéc sgrg%?soeé%)ggq%bnt, the

to

. .. ss, of this.class, the reaction temperature IS from
additive is i ﬁ%?g asg%ﬁwaéﬁc%{ﬁ B3 i facrak rarpieethbate ebh apd i hmoH o forgferably

between 20040@Aoifk. solvent. In a subclass of this invention, a concentration of

In@gl’[]zprg)@j@r éﬁ\@\é‘? Eﬂi@ '¥nﬂ9£iﬂ¥&9tﬁe catalyst is selected from the preformed catalyst

complex (-)-TMBTP(COD)RhBF4, or a catalyst formed in situ by contacting a metal precursor, a ligand
and optionally a catalyst activator. In one subclass of this class, the metal precursor is (COD)2RhBF4.
In another subclass of this class, the ligand is selected from: (R,S)-(di-t-butyiphosphino)ferrocenyl-
ethyldi-o-tolylphosphine, (R,S)m(diphenylphosiahino)ferrocenyl—ethyldi—t—butyiphosphine, (->>TMBTP,
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-14 WO 2006/017045 PCT/US2005/023514 Yet another embodiment of
the present invention is directed to crystal forms of anhydrous and
wo 250NARYsN- PCT/ 351
1S,2S5]-3- (4 chlorophenyl)-2-(3-cyanophenyl)-1-methylpropyl]-2- %Sezt%(ﬁl%z?“
[5 (trifluoromethyl pyridin-2-yl)oxy]propanamide. Form B of
N-[IS,2S]-3-(4-chlorophenyl)-2-(3-cyanophenyl)-1-rethylpropyl]-2-methyl-2
(R)-Hexaplibhp; Mtltml@wmnyt Ayridinhar ylhoxylpr apsingmide (9-AVEARy droyss another
subclass of ék/%ig{'lgg 101, f:‘lSGS Hﬁ}&@cﬂ‘@&)rqg{&%@%%p&l% QQQ@ q{‘yﬁﬁl a%ortﬁé’r subclass of this

raphy. The crystals are triclinic with space group Pl and cell
invention, Gorratalies THiAaon 5 BAGYCHE = 11.058 A, ¢ = 12.299 A, a = 112.476, /I =

In 924688 and ¥ Th33Ab3dimherdaretweimokedyesab is from 10 o 5000. Ina
subclass otgt%s[é S]tﬁ)’e Qﬁb‘&@l\%ﬁpﬂﬁw')aﬁc{% GYaNenhsny Iﬁﬁ%‘%ﬁ@%@r Qpyhn? Gﬁ@iﬁyiiass the

substrate: Cﬂ%é%%ﬁ%g%@g%%ﬁééﬁgg{?&@ 8 am IIQ Etl'l ?E%S mmgg;l %ch 160

WO molecules |h an
teoperaturaSy frmetribiEnitHBRGWnionF MY RE. 18 Kispsion lmontetpaiafiemrs wed™c. In

- another sulgéygg' dpyiRkig:d. tﬂ@@@cﬂoﬂ—t@%ﬁ?ﬁf[ﬂ@ ¥ fraesftas wnelﬁgfyacae(cfm dfsatass of this

0.5047 0.6599 4 0, 08
e e A AR TR L o
between 190894 DoREOnES @@g@sc@@sréﬁ@s 28‘8‘?6“1145‘2 thy, EpPetiTDB 18I0 oB P ppiration of

50 to 150 %@3_&36&6%35 Q65 & 53008 Tor0 k20 d=0tR8143 CLAGBIT20.59%8nt is

53 0.0694 -0.1926 0.0101 114°0.7775 0.6 0.3617 C54 0.199
fi b
avorably "“ﬁlﬂr’g’@o 139 C50.4917 0.541. 0.4076 H54 0.2678 -0.1293 0.1019 H5
In@uetizD coBeB Tl dhe EEEcH! MYFEHB1B 0R88°C6 0.6199 0.5356

Q. 4391 155 HRRNiMOB B0 2B52n R, 550 2igsd 520 i0 4 FI1e@56lecEddem

methanol, %%%E%dod?*%rb&%& 6582 AR93RIBN21ER 1 13804904 0.428%oNEBin
40.476 0.4791 H57 0.0557 0.2222 0.4473 C8 0.4312 0.1017

dichloroetyan.48 C58 0.2225 0.3055 0.4154 C9 0.5479 0.1578 0.0995 H59A 0.25
(26540 7982 eOHOIDIBHOTHE HESIEeSwESBS o0 ) (¢ S apesphares. Ina

subclass of 1 604 Qﬁ?gg%n%%we 92 dH080QRBA0 Dedhpilerell Mb4RGHR20Ess of this

odin I la S 1 1 sen
o

not emplo§e@40 1h8 22600006496 Tk 6 v HeRy Bedayerably $TEpIRsg by O and 40 mol%,
preferabbot%g&h@ﬁ%g)&ﬂ@&s@rﬁ@(741&‘3&85 H13 0.8343 0.306 0.291 H62 0.0069

anot?xer class 0% this embodiment, the catalyst selected for the cyanocenamide is selected from
the preformed catalyst complex : (R,S)-(di-t-butylphosphino)ferrocenyl-ethyldi-3,5-
dimethylphenylphosphine (COD)RhBF4, and a catalyst formed in situ by contacting a metal precursor, 2
ligand and optionaliy a catalyst activator. In one subclass of this class, the metal precursor is:
(NBD)2RhBF4. In another subclass of this class, the hgaud is selected fromn (R.S)-(di-t-
butyiphosphino)ferrocenyl-ethyldi-3 ,S-dimethylphenylphosphine, (-)-TMBTP, and (R)- Hexaphemp n
otill another subclass of this class, the ligand is (R,S)~(di-t-butylphosphino)ferrocenyl-ethyldi-3, 5-
dimethylphenylphosphine. In yet anothér subclass, the catalysi activator is tetrafluoroboric acid. In still
another subclass of this invention, the catalyst activator is not present.

Tn a further class of this embodiment, the substrate: catalyst molar ratio in the cyanoenamide
reaction is from 10 to 500. In a subclass of this class, the substrate: catalyst molar ratio is from 20 to
100. In yet another subclass of this class, the substrate: catalyst molar ratio is from 30 to 50.

In an additonal class of this embodiment, the reaction temperature of the cyanoenamide reaction
is from 50° to 90°C. In a subclass of this class, the reaction temperature is from 75° to 85°C. In another
class, the cyanoenamide reaction is run at a concentration of 10 to 100 g/L solvent. In a subclass of this

invention, a concentration of 60-100 g/l is favorably employed.
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-15 WO 2006/017045 PCT/US2005/023514 C14 0.649 0.2592 0.2945
C63 0.0547 0.5373 0.2522 C15 0.6406 0.315 0.4266 C64 0.112 0.4303
woO 26534604315 0.5518 0.3033 0.4419 H64 0.1149 04094 0'10%&3‘%g“g%%§‘14
0.2387 0.4838 C65 0.1922 0.1461 0.5214 H16 0.8056 0.2444 0.464 HE5"
0.2763 0.1162 0.501 C17 0.6698 0.0942 0.4383 C66 0.1102 0.0341
0.5307 H17A 0.5818 0.0866 0.4518 1-166A 0.0267 0.061 0.5489 HI7B
Y& 7icticO0B T i G 9P thig8 B 1468, 00010 6= 5082 17 G iGBBD0:0b3  ous and

e B SOt i 18 U LIS

(rifluoro O'@? o&%%% 6889 CIL 0.80
BT 58 ST T OB 0 8531 C69 0.3442 0.3434 0.8946 H20A
Fgmigod O3 8500 E7ahi9ePA0R5D O A04PIC RTINS MARIB AT 23 RBHLB { [5-
o B o o B b e s
detemingd B A B o Tho G S es oD gbis s P1 and
cell consiznig 96 5 HEOH 458 HASE H.901 235999, 0 92104HB18-002898°0:867 4 93.453°.
There are 0824@ demOCHON PO} A2 D@4 AllerG B 2 Q203 AbF1I8D910 B3d & Gfrbpyl]-2-methyl-
o (e 79 1505 0. .0.5232 0.704
2 s Yo i e i (i 2Bl senertea
perspectivg Waw-of g (U TROELRECH SN Dey 3Bt B, vorm 19 3AGHRID 16, Bigy ofatomic
- parameter a5 59H 78 11H894 0.8657 0.8228 C25 0.945 -0.0671 0.7609 C74 0.3562
“able 1: 0.6903 0.6646 C26 1.0282 0.0205 0.8454 1474 0.2994 0.6852 0,603
H26 1.0951 -0.0088 0.8773 C75 0.4472 0.7944 0.7069 C27 0.9585
-0.2062 0.7167 C76 0.4526 0.8926 0.6547 C11 0.4303 0.7364 0.202-
450 -0.0879 0.6375:0.188 F5k0.868248.28160:6611 FHR0.547 5:8831
08872 FRsdiP437 6053412 Q.£414 F519.4923.1,0121 Q47347 F3 40081
-0.2508 0.7861 F52 0 3605 0,8981 0.5953 H2A 0.633 0.307 0.643 N50
-0.2412 -0.1346 0.0386 N1'0.3364 0.0829 -0.05%7 N51°8%5h58 ¢ 4868
05354 NP47154%%967 (°8F21 H510.1383-H0P826 099736 N3IBB31
04084 0.7808 N52.853452 058563 0.7@8% 00t 0.0818 0.2873

m 0.6793 0.6935 0.2465 53 0.0817 01251 0.0843
Cc4 0.6897 .5975 0.3558 H53 0.0694 -0.1926 0.0101
H4 07775 06 0.3617 C54 0.199 -0.0875 0.139
Cs 0.4517 .54 0.4076 HSI4 0.2678 -4.1293 0.1019
H5 0.4422 0.5029 (.4485 C55 02176 0.812 0.2489
Cb 0.6199 0.535¢ 0.4139 H55 0.299 0.0356 0.2852
C7 0.6802 0'.462.9 044701 Cs6 0.1183 0.0779 0.307 -
H7A 0.6582 0.4993 0.5605 C57 0.1387 0.1904 0.4247
HiB 0.7714 0476 0.4791 H57 0.0557 0.2222 0.4473
CB 0.4312 0.1017 0.0248 Cs8 0.2225 (.3055 0.4184
Cco 0.5479 0.1578 0.0995 Hs8A 0.25 0.3654 0.4982.
Cl0 0.6603 0.1631 0.0498 H58B - 0.2974 0.2715 0.3788
H10 0.6645 0.1289 . -0.0317 Cs59 (.1608 0.3811 0.3561
Ci1 0.5426 0.203 0.2206 C60 _ 0.1659 03523 0.2356
HI G.466 0.1952 0.2523 HGOI 0.2061 0.2798 0.189
Ci2 0.7655 0.2195 6.1227 C61 0.0081 - 0.4888 042
Hiz 0.8421 0.226 0.0905 H61 0.0902 0.509 0.4999
Ci3 0.7609 0.2674 0.2431 Ca2 0.0468 65674 0.3685
H13 - 08343 0.306 3,291 HG2 0.0069 0.6408 0.4138
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01 0.9261 - 03049 0.646 050 0.4189 0.2973 0.6424 -16 WO
2006/017045 PCT/US2005/023514 02 0.9028 0321 0.8702 051 0.4185
, Q0.8451 The x-ray powder diffraction pattern of a For IS<q.

wo mgﬁso&\}v%r? ?ﬁ FIGURE 17. It has characteristic diffraction peaksgb%ag%%%ﬁbu

corresponding to d-spacing of 3.6, 4.3, 4.7, 4.9, 5.7 and 11.3 angstroms.

FIGURE 18 displays the solid-state fluorine-19 MAS NMR spectrum of a

Form B sample. Form B exhibjted characteristic signals with chemical

shift values of -58.7 and -61.4 ppm. FIGURE 19 dlsplays'sg the solid-4tate
cafbon-13EPMASINMR spktitum of &%Form Bld&mple. Féin B dibited
oharacteristic signadswith chemical shift values:10f164.64%37.1, 11343,
2@!66’ andﬂ}@ﬁpp%gg}ll furtﬂ?{&s C65 0.1922 0.1461 0.5214
N-[1S,2S]-3-(4-chlorophenyl)-2-(3-cyanophenyl)-1-methylpropyl]-2-methyl-
2105- (trifffStometByt Byridin?2%y1) oxy]popanarfifde can forfd solvaxEs with
avariety ot@elvenbsystemsosuch as BAc-hexames, iPAc-eyclohexane,

ipAc-methyleyclohgxane, iPAGiR-hexapg, IPACRsheptang,, 0.5489
trlfluorotoluene-pentane-meth%Acylcohexane, MTBE-hexanes,

t8ilfene-h&Xahes, toftiene-isd?Gétane B iPACKEE octafi®*These®™?
solvates disstay simifar X-ragspowder @iffraction pstternsi MG URE 26
(bpe 1 pattesn), FIGIHRE 23 dhspe 2 padtern) apgl #IGURE122 (tyRgs
p.alttern) are Ggglree réaa%esentatsil\gg patte{:rgés. Typéa\3 11 3‘patterrl hﬁas 05155
c%;%racterlétlc diffraction pea(i{s corresponding to da-spaci(r}ig1 6f3.3°4'3 4.6,
5:8%and P2Blangstrdfhs. TypE?R patte¥i’has clat&cteristiddiffractighic
peaks corespondingrio d-spaeing of 4i@ai 4.6, &by 5.6 ar6kil2.6 .9749

apgstroms And type. 3. patteyn has chgrgeteristic, diffractipn.peaks, . g0
corresponding to d-spacing of 4.3, 4.6, 5.1, 5.7 and 12.7 angstroms.

ERSURE 28 'tfisplaysttie solftféfate fld8fne-19 MAS NMEBEpectrti#iiof a
type | solvatessampleriType dssolvate exhibitedechmracteristic signadsavith

Ghemical shift values,ef -593.8nd -6Q.8,0pm. FGURE 24 displays.the

solid-state fluorine-19 MAS NMR spectrum of a type 2 solvate sample,
TiPe 2 solVite exnibitéd charadteristiéEgnals Wl cherfiéal shift”@%i;ues
¢P169.8, &iEr=60.5 Pprh. FIGWYRE 25 digislays theesolid-state fluorirds19
MAS NMR spectrumsef a typed solvatesamplgssdiype 3 salvate gxhibited

characteristic signals_ywith chemical shift values of - 60.5 ppm. FIGURE 26

d%BpIays tﬁ'é{%olid-gzig carch))%la-?’i?, CP!\;%AES NMl?Qségﬁectrum of a ty|g'3432

sBivate safffle. TYIE A solvdtB%exhibited chardététistic $igials witppod

chemical shift valuesof 164 d71442.3, 142.5, 2664and 386 ppm o.7947

FIGURE 21.gisplayg,he soligisiate carhon-13 GEMAS NMR spegu of
signa

atype 2 solvate sample. Type 2 solvate exhibite s with similar

chigmical &t valu@€td Typ&*%%olvate™ii addifiéito theEaracténstic
sigmal with.ekemicaloghift vahsasef 48.7/ppm. FIGIHRE 28.displays the
sqlid-statg garbon-136PMASNMR spegstrum of @,type 3 gplvate gagple.

nge 3 solvate exhibited signals with similar chemical shift values to Type
| $8ivate if*Addition’t0%the cHarStteristit’&ignaldith chéitfal shitfalues
0of1143.6, ¥4033, 25%3@29.7, 22%, and ZGO ppmosAre exemghary synittretic
sgheme sheuing thefermatippQf a speeific enaggride 11 (CQempoungss,
below) by th%e palla%iurg cata})l%l%ed coupling of a s;oecific rimary amide 1V
((f%mpour%tg 3jbelow)24vlwth a Coirﬁpoungj(l)f structiral formtiad 11 *7*
(@Gdmpouri@BibelowW}*#nd tvid¥dutes f&f2the subBequend&t&reospeeific
regiiction gkthe enamide 1l (Geampoundgd and.gelow) jesthe g3z

c%respon(gggsg amiq)%sgg(Com_g_ 2|,7L}nds 7 gglld 8, rggg)ectivelgskﬁagelow).

0 G354
Compound 7 Is converted to pharmaceutically usetul ‘Compound §,
NEALS,2S]93154 0.2967 0.6121 H51 0.1383 0.2826 0.6706
N3~ 0831 0.1084 0.7508 N52 0.3452 (.5953 0.708

01 09261 - (3049 0.646 . 056 04189 .2973 0.6424

-16-



(V)

3

(4-chIorophenyl)-2-(3-cyanophenyl)-l-methy!propyl]-2-methyl-2-{
[5-(trifluoromethyl pyridin-2 yl)oxy]propanamide. -17 WO 2006/017045

SOCI2, MG hozssis
WO ®6eid§32005/023514 Reaction Scheme I: 00 1) oNor3s14
HOO H2N Me Me 2) NHgOH lute Me CFO CF3 A4 Zn(CN)2 O

Pd(OAc)2, .. 0 OTs P(Et2Znj 1) NaOtBu Me Br/ Me Et2Zn NC Me DMF,
60C 2)Ts201\ C1Cl 2-"~-m 1) Pd2dba3 (5 mol% Pd) 0 dppb e
K2€O03 HpiM ~ e Ma Ml | @3 4 O &N HN d—mp H202.(1.7 egyly) :7t

TﬁtlzlergF QJ&PH{E&H'E)@ qréﬁlg}%f%%%hTM F4 R%Lﬁ?)g has

eOH, IPAO O 1) Cyanuric Chlori
characterlﬁﬁ%glz]ﬁéowﬂ(mmsgondmg to d-spacing of 3.6, 4 3,4.7,4.9,5.7 and 11.3 angstroms.

FIGURE 18 displays the solid-state fluorine-19 MAS NMR spectrum of a Form B sample. Form B
exhibited characteristic signals with chemical shift values of -58.7 and -61.4 ppm. FIGURE 19 displays
the solid-state carbon-13 CPMAS NMR spectrum of a Form B sample. Form B exhibited characteristic
signals with chemical shift values of 164.6, 137.1, 111.3, 23.6, and 16.9ppm.

Still further, N-[15,25] -3-(4~chlor0phenyl)-2-(3«cyanophenyl}—1-methylpropyl}-2~1ﬁethy}-2-{ {5-
(trifluoromethyl pyridim?.-yl)oxy]pmpanamide can form solvates with a variety of solvent systems: such
as iPAc—hexahes iPAc-cyclohexane, iPAc-methylcycliohexane, iPAc-n-hexane, iPAc—n»heptane ‘
tnﬂuorotoluene -pentane-methylcylcohexane, MTBE-hexanes, toluene-hexanes, toluene-i -1s0-octane and
1PAc—1so octane. These solvates display similar X-ray powder diffracuon patterns. FIGURE 20 (type 1
pattern), FIGURE 21 (type 2 pattern) and FIGURE 22 (type 3 pattern) are three representative patterns.
Type 1 pattern has characteristic dxfﬁ"actxon peaks corresponding to d-spacing of 3.3, 4.3, 4.6, 5.1 and
12.6 angstroms. Type 2 pattern has characteristic diffraction peaks corresponding to d-spacing of 4.3,
4.6,5.1, 5.6 and 12.6 angstroms. And type 3 pattern has characteristic diffraction peaks corresponding to
d-spacing 0of 4.3, 4.6, 5.1, 5.7 and 12.7 angstroms. FIGURE 23 displays the solid-state fluorine-19 MAS
NMR spectrum of a type 1 solvate sample. .Type 1 solvate exhibited characteristic signals with chemical
shift values of -59.9, and -60.8 ppm. FIGURE 24 displays the solid-state fluorine-19 MAAS NMR
spectrum of 2 type 2 solvate sample. Type 2 solvate exhibited characteristic signals with chemical shift
values of -59.8, and -60.5 ppm. FIGURE 25 displays the solid-state fluorine-19 MAS NMR spectrum of
a type 3 solvate sample. Type 3 solvate exhibited characteristic signals wifh chemical shift values of -
60.5 ppm. FIGURE 26 disPIays the solid-state carbon-13 CPMAS NMR spectrum of a type 1 solvate
sample. Type I solvate exhibited characteristic signals with chemica) shift values of 164.1, 142.3, 112.5,
26.6, and 18.6 ppm. FIGURE 27 displays the solid-state catbon-13 CPMAS NMR spectrum of a type 2
solvate sample. Type 2 solvate exhibited signals with similar chemical shift values fo Type 1 solvate in
addition to the characteristic signal with chemical shift value of 48.7 ppm. FIGURE 28 displays the
solid-state carbon-13 CPMAS NMR spectrum of a type 3 solvate sample. Type 3 solvate exhibited -

signals with similar chemical shift values to Type 1 solvate in addition to the characteristic signals with

- chemical shift values of 143.6, 140.3, 25.6,29.7, 24.1, and 20.9 ppm.

An exemplary synthetic scheme showing the formation of a specific enamide II (Compound 5
below) by the palladiun catalyzed coupling of a specific primary amide IV (Compound 4 below) with a

compound of structural formula II (Compound 3 below), and two routes for the subsequent stereospecific

- reduction of the enamide II (Compounds 5 and 6 below) to the corresponding amide I {Cémpounds 7 and

8, respectively below). 'Corﬁpound 7 is converted to pharmaceutically useful Compound 8, N-{15,25]-3~
(4-chlorophenyl)-2-(3 -cyanophenyl)-1-methylpropyl]-2-methy}-2-{ [5-(trifluoromethyl pyridin-2-
yhoxylpropanamide.
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13 Me CF3 2) 2x25 wt% Eeosorb C941 NC Me CF3 0 99% assay yield 7
86% isolated MTBE hemisolvate |/ Cl Cl 92.4% ee 3) ee upgrade/Form
WO »aBslaplgtion The starting amide, Compound 4, may be prepagerfiabéb@23s14
corresponding acid, Compound A. Acid Compound A may be made as
described in WO 031077847, or by other means known to the art. 5 The
acid, Compound A, may be converted to the amide, Compound 4, by
procedures known to thosg@aictisdiSakgiskill:in the art. One such
procedure is treatment with thionyl chloride in an appropriate solvent, in

one embodim agrotlc sglgge,t Skeh as acetopjtrilg to form the acid
chloride follewre M\@reag oﬁﬁwﬁﬁ%de -18 WO
2006/017045 BT 923514 The vinyl tosylate be formed

from the corresponding ketone (2) by treatment with a base, such as any
alkoxide base, particularly sodium_t-butoxide and.p-toluenesulfonyl
anhydrlde iredcselvent, particularly N,N, dlmethylacetamlde

o keABADY is itseltoried froiethe
(1) by tre@tmeéht with zinc gide in the
fesence of a palladium catalyst and a reducing agent syehas diethyl

zinc in an appropriate pocfar aprotic solvent such as DMFor DMAC. Other

Rl and R2 substituents on thé phenyl groups of the ketone are .

syntheS|zed according to procedures known to those of or i?lar zl?,ﬁ fpie P

the art, including the use of potassium hexagya ate (Il) as digetdsed

in J. Organometallic Chem. 689 (2004), B?ng ;@5 5838. 0 The vinyl

tosylate (3) is treated with amide (4) in the presence of b%fs in particular

an inorganic base such as potassium carbonate and a pall d_ium catalyst,

particularly tris(dibenzylideneacetone) dipalladium(0),

bls(dlbenzyltgeneacetone)palladlum(O) and an appropriate phoﬁtéine N

Ilgand part| giul &dlphosphlne li nd SL&Ch as ﬁ HN l

Iy los hmo)butanezgﬁs }Lg:ha'éus(dusom pyeies eolye FCE,

mﬁa!n appropridte setvent, particutariya tertlar alcohol such as

-~

Ha

and an arene such as a mixture of tert-amylcélco ol and {toluene
to form the cyang enamide (5). The cyanoenamide (5) may be eith@bute &
directlyistereospecifically reduced to the desired cyano amide (8), (Route

0.5 mofY) cUpkaRAyrbedjist asmverted to the amide-enamide (6), stereospecifically
et " the cprresponding chiral amide (7), and then converted to the
cyano-amide (8) [Route B). :0 In Route A, the cyanoenamide (5) is treated

~ with hydrogen in the presence of a chlraldcatalzst to formthe d |re
cyang:amj 8). Tﬁ’ectgm‘:ﬂ%‘é"é*n% &ieissolvedsin an

HQNap' : hFas.methanoJ,~ethanol isopgopasol, Me
tfifluoroe haﬁ'ﬁl THE, |58[5‘r0$)9*%§céﬁetse#ﬁﬁ“écetate tohlepre, methylene
chigrite; dichloroethane, D @M‘{jme&g@vg@mm on of these

s, particularly 92, 4% ee
3} ee upgrade/Form B isotation

The starting amide, Compound 4, may be prepared from the corresponding acid, Compound A. |
Acid Compound A may be made as described in WO 03/077847, or by other means known to the art.
The acid, Compound A, may be converted to the amide, Compound 4, by procedures known to those of
ordinary skill in the art. One such procedure is treatment with thionyl chioride in an appropriate solvent,

in one embodiment an aprotic solvent such as acetonitrile to form the acid chloride followed by treatment

with ammonia to form the amide.
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30

35

" .dxpa,lladmrﬁ()‘)‘j‘rmga_ E’en%d(&ea%%@pgm%apﬁ gxg: 1{! %%919&

methanol, THE or dichloroethane, and most particularly dichloroethane.
The reaction is generally t5 carried out at a concentration of about 5 to
I lvent, particularly 10 to 100 g/L solvent or 60 to 10Q
wo %glr(glg%ﬁogas is generally employed at a pressure between i 8%8?3"/ 023514
atmospheres, particularly between 20 to 80 atmospheres, more
particularly 30 and 60 atmospheres. An additive, such as acetic acid,
Tistraflvioroplorid Haeidy thél fareatttio aeid.olalueniisy feRiseaRithy treatment with a

base, sucmmnﬁw@@mcgimfm QGG AGI, £l %%ugoo hf)a&%ggvsvdgf g@&H 0%,

BE3splvent, BOMe)3, B(O-IP1)3, LIBF4, LIO
solvent, %g@ﬁ y& Iﬁﬁrﬁ' éir @M(C@U;pg)agpqxg@ar example
illustrateq7in(8¥TiF)Be Is@@@a‘:f@)nﬂ_;a)(@'ﬁt)@;t&@(@'ﬂ'dﬁ (L) &E%&W@ﬁa&(ﬁﬁhﬂ& odfesponding
phenylbrﬁﬁ&% (E’%y GRlaHB E@t’t{\&fh@ Eyay &%é’&%&’&?&%@%ﬁ%ﬁ%&ﬁ%{ ?gg&lg%ducmg
agent sucE‘ el~|l 2dcgﬂrclenea)r(}am le rIr()i%:ad itive is em y |t|v§}gné1$¢/ A
avorably émployed LORERR %f’ SheaPSBts iR Y@ ;3%%8&8’:‘{9:8@ 0Qhgr R* and
R2 3“*’“‘%‘1%61%%?@?@%@9”%@%@|’Eﬁﬁeﬂ$a|ﬁ@§m@ssm<(@qm%)g tBhecchilaks known to
those of ceaiialyStinpy: bR apiefarmecieatadystRAmBRIeX Hk 23 RRHEHIAT ) as disclosed in J.

Organom@lﬁ’g &@ &b&gl&l&gﬁp% eEQ yl-ethyldi-3,5dimethylphenylphosphine

D)RhBF4, or the chiral catalyst complex may be formed in situ metal

dﬁ}%{ﬂs}’éﬂeﬁég‘i tReeses MBmﬁieé‘}}gtgﬁhe Birehnge of base, in particular an inorganic
base such(R B) (el vaytphos phino)idlidicenydeaihy) @ﬁx&rﬂkﬂ@&ftﬁyﬂﬂk@aﬂmﬁéﬁm&%

Wy ligand, parti
h as ‘téetr u][%)ﬁro1 an ne? cularly

e lly a catalyst actlvator
o dipbosnl ATl e L LAhets PGB RIS T v ¢ S gaPAGaRYino)
ferroceneip zp %@m@eﬁﬁaﬂi@mmﬂy@@rltbasmiﬂﬂémh@mﬁeacyammmm@eaﬁﬁ iene
such as tcﬁﬁ&ﬂé&ﬁ@dﬂ@tﬂﬂ@c@@r@%{%ﬂm&mgﬂ%@t@ ey Q) Mﬂﬁ%%@%&l alcohol and

tolucnet %%Eo tggsg of Oc{dl ry skill in the art. In particular, the cyan-enamide
IS trea g]g?eous hydrogen peroxide in the presence of a

8§éa‘t5’§i‘ﬁ€ﬁ1i§r‘i9)é¥ﬂh?ﬁ§§h‘?€ Beeststierrespysofinsiitivieenbtiriitedisisnd cyano
amide (8)afraprigter sotvartiestinh @sBRMS Q. t%@fﬂ&t&ﬁmﬁlm&es@ﬂ@ayé&f(@awmdumd fo
the core BRI withnydragsn m&?@em%ﬁwge%% fhehial cat d%s(riééog o g&m an

sired chiral amide product (7). The amide-enamide is Solve

I‘agﬁ%epﬁa% §aswa?ﬂa§eréﬁ Qa Ingirsh SrithiueecrsBiisgapsnce of a chiral catalyst to
form the ¢rifitrsi opthamoldd pibdusbffioHiacetate ity acetatesidhansypredtesi@vent such

as methar@leffigeld i%ﬂ%ﬁ%@laﬁﬁl&l@%@ MEPA@(BSFOﬁi %c%%bmﬁgc%téh%§§cm

methvien ?‘# en s |cul iﬂ@pol ethanol, isopropanol, and

e tUoroe ano %Q[f}a ‘?’S‘/t?éb(ﬁfr%ﬁ%fﬂa’lmﬂ‘?@ PELhesp Adlyents, particularly
methanol g BB e Fyl @&m@rﬁt and mssheatitdadn Gfboutiaite 30@ gaction is generally
carried otamld&ﬁl?@m&d@n(@ Aefuliteiospiyent skvene Mﬁgﬁmqmtéh@d gﬁ&%&%&& or 60 to
oven. SRS I SeTS s sl soeradaty
particula éSEEY&Fﬁ‘}s?%é?ﬁQ&WW%BSté‘&@@@fl&%@ﬂbﬁ@ 6nd 6 enoEBegHs. BT hdditive, such
as acetic fydiregefigashisigerids alifiempioyedoat, aNQRSHICRRMWEE Mk 8d88bnic acid,
phosphorﬁtﬁﬂﬁﬁlaﬂﬂé%ld BONERRRGE RSN eiwasi R AN AN BBNSIES 1iihr, LioTt,

s SIS RIS SR R D ADE R RS S

Sc(OTf3)ak MO TRMEER IR A BT RS FHBRb Aciud diie auidionaly &Viis MefdH, may be
optlonaﬂ)sé&ﬁbl%%d%@x%%\égﬁén%gm 3B 1B Lﬁ% Fédxh@ I 'cmahiy%% The additive

Cs2C03, , Sc(O-iPr 3 Cu(OTf)Z Tf)]2benzene
may be fa& fg‘ééﬂ%?ﬁﬁ i fg)ari_%{t]@— )I%etmﬁ(:&pﬂéém mol%; preferably
the additiy¢RraDRiR)8 @(@Pﬂhﬂ) Tan d@ﬁt@tmmwwéwm&ﬁmmmampim in
partlcuiartri(fwg)'qm%ﬂ@@ﬁ éﬁﬁ%ﬁﬁ%}%ﬁ@-’é&hm@ ?-@fﬂfé\:ﬁ?ﬁ%éﬁ?l%%@ tie [Bayh F4,
e

or the chlraﬁ’tlonfally m%oymaé 2 S Ctlon Mixture. The additve nEN'gIge.,l];%\lg%rélaaﬁgand

such as (R S) (ch t—butylphosphmo)ferrocenyl -ethyldi-3,5-dimethylphenylphosphine, (-}-TMBTP, or (R)-

l—l

m situ metal precursor, such as
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and 200 rnol%, particularly between 3 and 40 mol%, preferably between
20-40 mol %. The chiral catalyst may be a preformed catalyst complex, in

WO z@@ﬁéﬁ# gk(-)-TMBTP(COD)RhBF4, or the chiral 5 catalyst cop&ql%gag%(ggﬁ 4

formed in situ metal precursor, such as is (COD)2RhBF4 or

(NBD)2RhBF4 a ligand such as

(R,S)-(di-t-butylphosphino)ferrocenyl-ethyldi-o-tolylphosphine, (R,S)-
Hexapher(giphéngtiohagsphististratbmte thyldad tbuifistrobpliineid - TRMBER;st to substrate
molar ratidR-HE%aBRE R0, AREALRIXYEOBINGE RAH %ﬂms@t%ﬂb&@@bonc acid, and

aRBatal}:list activator, sus (#13 g@ tetrafluoro E?o“ acid. The cata r%at to b

S At AR IR PG PETE B0 9106 LB diReS T S amide L. by

methods wlsiipatrate tstepi@iditie Tsskidhi 06 ast2bomrpavtic e isy 30D A TOBO s treated
with aque@ﬁ@ﬂyef@sﬂqgﬂjmin the gﬁ@&@h&ﬂdﬂaﬂbﬂ@@%ﬁiﬁcﬁ@d&@&i&f@@hﬁ@@d& 96K, as
potassmm C %o%atrtlﬁluzlg%}{ %) E&t%%'oﬁrg tr%zsc%nta mg&tl?ilngroc%%yggasrmde (6)is

utilizing the no al Ir)ocess are detalled below. These précedures are
treated with BiHREF) Waﬁ-aeéﬁ%afoa BB BhSt e thefsgiinhitliioh aidepeoduct (7).
The amidaenenptosetissdiethis inveptioprifeAbhraviaithns vetiaaobtylhahoddsopropanol,

trifiuorocARGIRAEAN lis 9815%) a@é(&'@oatﬁfl' e8P ARER ’%%tﬁyleﬁ{é‘gﬁﬁﬂﬁée JRLEARA e,
resin; dipf: his duso%r pylphosphino ferrocene; D

DMA, D %gﬂﬁ?ﬁa%&gm@atﬁm tRFf& fff}ﬁ?[ %%mgrwthmol ethanol, isopropanol,
and triflugroedinmathosyetsianeidiv divpebyifdriaericetidpplechedalROCy@d out at a

“oncentra@@HRIALEMSE OB/ E&@Qﬂ%@é%}%%@t@y @mphmggﬁ‘}%%dﬁﬁént, ttie reaction is
. rc €SS, 1IN Incnes ; A1SOPr

s oSO UEESR T AL SRR A BB o

100 /L. BrcquAHHRSAR e TR SRt RN A Ao lb oyt et esr NBE250 L.

The hyﬁmbma@mawﬁqh@&nswuaﬁmm@mwmemanaqm@@e)m%ﬁe

embodiméﬁpﬁgtmp§ LAHUs aé;%%dﬁp}g\l-gﬁm];@ﬂ%[ Lr%eﬁ? 'iy(—::%y :a}cf ]{gﬁ)r atmospheres.

triethylamine; Tf: triffluoromethylsulfonyl (trif THE: tetra

A addity s A TG PRI PR e g Tisluene sulfonic acid,
methanesbl.ﬁ@%mb@m}}qq@m}i Em,qipﬁ@r]_a Lewis acid such as: BF3+solvent, B(OMe)3, B(O—

~iPD3, LrBZ‘AmEibylf&d@élm@@l@inﬂéngB@?@MBOW@WW@@@]9°ben%ﬂ¥}‘
CacoctiBHI RO S Y MO TR W L RS TR na B,
particularkyifparivRreRRE Afich HHE ARERATIE A1 @nd BiGCAsRIB s more particularly BF3+MeOH,
may be optiBaeres{iReliifluRramelby Dayridin Jﬂhy%mwgamﬁmg €R8548d between 0
and 200 mo%: a@ 51'5} Wg%vpergtp ?r q[ xlrgoﬁ% Chl %gvén L)zﬁ‘@(? ad{;i;d ecrh%?d

UBs. The ryesultlng Solution was rr room temperature for

catalyst ﬂgﬂéﬁmﬁ orpey. ﬁ&%&%ﬁ?&@l%&mwﬂg{é é&&?&&é’é Hhed dhe chiral
catalyst cotiypier mitrdgdhrindtinntuthensl groupier, weh ehasgEOMiPRIBBFRHor (NBD)2RhBE, a

tigand sull 3 QPLAG. (S0 RG-SR0 A0 Conlg 85l FB LS, EoUign from the

reparatory funn to the'solu
(d1phenylphosphmo ferrocenyl-ethyldi-t-butylphosphine, (-)}-TMBTP, (R)-Hexaphemp, and (R)-xyl-

BINAP, particularly tetrafluoroboric acid, and a catalyst activator, such as tetrafluoroboric acid. The
catalyst to substrate molar ratio is from 10 to 5000. In one embodiment, the caialyét to substrate molar
ratio is from200 to 2000, particularly 300 to 1000. In another embodiment, the catalyst to substrate’
ration is from 200 to 500, most particularly 30 to 50.

Representative experimental proc:ed-ures utilizing the novel process are deiailed below. These
procedures are exemplary only and should not be construed as being limitations on the novel process of
this invention. |

Abbreviations: Ac: acetyl; Acac: acetoacetyl; (CODY: cyclooctadiene; DARCO KB-B:
tradename for carbon resin; dipf: bis-1,1’-diisopropylphosphino ferrocene; DMAC: dimethylacetamide;
DMA: N,N-dimethylacetamide; DME: 1,2-dimethoxyethane; DMF: dimethylformamide; dpph: 1.4~
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NH4O0H at such a rate that the internal reaction temperature was kept at
-15to -20 C over 2 h. Once the addition was complete, the resulting

WO ﬁlu‘r%%as warmed to room temperature and stirred for an additional 1 h.
The reaction mixture was transferred to a 50 L extractor contfififl§2005/023514
toluene (15 L) and water (15 L), and the layers were separated. The
organic layer was washed with sat'd ag NaHCO3 (5 L), and then with

d1pheny1phW$tﬁ5@dt-anJ he ergamimlayanwas. tte'tﬁéﬁéteﬁi&t?%%%&wy%&&ﬁkﬂ%nqmmﬂ
a 0 a

chAeﬁt q and congentrated under vacuum
acefate; ‘“e“‘ ea‘r"ﬁ?“)%‘ﬁ‘a SR ESheRtHOH & CuIm BE GRSl prds; Me:
methyl; MERK: tFRe Bl e hae Heshisd Bz g oeb ernarisety Bdadomeissol e preiptiifereylidene
acetone); RI): Wgﬂﬁ%ﬁﬂ@ tb@lﬂﬂ@bﬂwf l?'l'@\‘vﬁd @§]0Mﬁ£99hiﬁff?ﬁﬁ%§hylamne

SQ s fi er ca )
e mﬂuomr}{?? lﬁu qt(%@%j#?e resﬂﬁ%ﬁ%g nviivla}s%rreﬁ th SPV;{IE‘S qule“%lﬁ)hoqphmo'

thiophene; fj trd’g’@ﬁitﬁeaﬁé‘?dyéﬂesg%f the title co Fﬂ%ouncl (99.6 LCAP, 98.0 wt%, 81%
|solated yreld) EXAMPLE 2 F

r]obenzyl) 2-oxopropyllbenzonitrile
I @ Reli ) aiBrobdde Et2Zn NC Me CI |\ 1 DMF,
60 c CI ;0 Step A: Catalyst preparation -21 WO 2006/017045 _
PCT/US2005/023514, A 4-negkdda, Lugiind botfom flask equipped with
thermocod[!ﬂ’e,k,9 ierfeadl stirrgry ptiz |r§!et‘land gas adapter
connected to a bubb arsScharged wrth pallaoFum a £12.8 g), tri-o-

- tolyphosphine (69.4.g), and dimethylformamide (2.8L),N2 was bubbled

through the solution for 20 min at ambient temperature The flask was

ted to 56 C t t t 5 ti d t
e e o Rl o

thermocouglgeip §oUE QY phaetiriel Sty Snesprehwipamiies StHer IrspmRordd (72 gin
MeCN (6.31iin waiegpepdrédy aTatoni eaation(d 4wk i iasiaPuippestditig resulting

solution wh¥ %ﬁﬂ@ﬁ‘ %§MEQ&£§{M9 Qﬁle ngg%}gtg ﬂ%ﬁ%glgg‘?o%gg%@[om flask equipped
ected to a u gv&l'% ch arg ith

n
with Overhgafg'; “’r"&?ﬁ% SHRER f)"ﬁt(aj} orop(fteﬁyﬁ)buatsacnhf% e i & c%ﬁ%%(fﬂb?&}) and
cooled to aﬂrdiﬁrrﬁmmylfocmhammmmm Nitrahe regastwrasibnbbled sidodightheolution of

NH40H a&ﬂﬁﬂ&ﬂﬁt@lﬁlﬁﬂﬂﬁﬂni&b&m&ﬁi&%ﬂ ianpelatdreanddiol 115 @t-26 C URAY B Once the
Adit eatin antle. Trlrte br moketone/Zn %2 slurry (at 56 C) was added to

sition gL A B 1 ARUPAL YR P DA VB A n dciions

1h. The rrefémwmtqw versisrne at96-GXordos ¢pumthdraNPdied Hedulmgwater (15 L),

and the laysuspensioprwas. Chatadgmanidpe bathyamhed 3680 andeeBACTRABILITand then with

water {5 Lgy? OXId aééz:il'%%] '—&Q{‘S’ ?r%nsg % Veri% pfgdékeeglr%% 1t{1] got?omn ﬁu reu red coacetttrated

e suspension was warmed to room tempera Stirre
under Vac%ﬂ@éﬁ‘an@ Qi MehLfiHRrseE through a pad of SOLKA FLOC eluting with
Néoltienaen{®Ohd he fitnadeonaseadtdadiata anpediseter containingh200heated to 78

°C 1o dissolve all of the solids. Heptane (5 L) was added and the batch was allowed to slowly cool,
affording a crystalline solid. The slurry was filtered, and the filter cake was washed with n-heptane (1
L). The resulting solid was dried under a stream of nitrogen to afford 626 g of the title compound (99.6
LCAP, 98.0 wt%, 81% isolated yield).

EXAMPLE2

301 4-chlorobanzvl}?.-oxomowlTbenzonitrile

Zn{CNjz

O Pd(OAC)g, : O
O P{o-Tolls O
Br M EtoZn NC I

e
@ DMF, 60 °C O 7
ct 1 cr 2

Step A: Catalyst preparation
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agueous ammonium hydroxide (6.9 L) and 5 L of toluene. The biphasic
mixture was stirred at room temperature for 15 min and then separated.
The qrganic layer was washed with 7 L of brine (1:1 saturafﬁl[l\‘?%)'_ <
3/02351
wo ZWAQer?q%en 7L of water. The organic phase was transferre o/a ?:’X S
neck flask 0 equipped with an overhead stirrer, thermocouple, mechanical

stirrer, and connected to a batch concentrator. The batch was
A 4-neck Kohecenirbedamerkapinpa atiiﬂi&&ﬁbctm@lvowmbeaeﬂ ttiordr, andd¢herptum, No

inlet, and %a% %t a 8%1911@”(':‘.’6?(1\/&/ }%%%?9 As kd\%%ﬁt u?‘ ! thclzgt 9'&%@’@ trj-o-

|Ze N a Vla see S rec
olslphospiHR 0% St S TR g V@%e"@ﬁ é%dafgalé%%‘é@ SP&%O@JOF 20 sin
at ambient (ts3Bparintes T heJiksiounat Heptaneed as SodtchoveradOg ninne Saaldid e xture was

stitred at 6%%%%6 &919'%%91909 of astmmmmgﬁgea A6 SHSLERKE WSz syringe.

washed with heptane (2 %6 The resulting solid was dried under a stream
The res““’(’j‘ﬁﬁiffaﬁ’éﬂ%wﬁ? #5200 Gfh& YT compound (98.9 area%, >99 wt%,
Step B: gigryieddoX RPD: FIGURE 1 shows the X-ray powder diffraction

A dmeck %ﬁé}l@égf ﬁl@h?atﬂ{&ﬁmpﬁﬂgeﬂQH&@é@Quﬁ@ &l @B%M%g%@k adapter

stem |th W 04Q/60 e usi
connected S P 3 A L T DS R A AT AL A ol e
cyanide (Z!Dhe)nﬁledc@mptbmlrﬁ@r@m@ﬁédﬂcha%@tﬁﬂsmﬁ drﬁséa%%é&kggh the suspension for 30
min at rooﬁofdﬁ@pﬂnﬂiiﬂ antbfd: Spati 66 SO hiing, Ab6atAog 13838 Tha. ur'angmtmnan{cmg slorry

p (at 56 °C) ThéT %SIS&(TC% 1&101&8((:958- b@ ih%fp %{ay vgch% aigt e reacuon

itfe & compoun as’ o ea m\l%rate of 10 1 m|n un nlfro

mixture ST e S ORI ELS TR TS5 Al an fee bach. and
30% aque@&b&ﬁfk‘@ﬁﬁ%ﬂﬂdﬂdlﬂ@?@ oidiffers mﬂdb&@amﬁr@mal@em@tmye(a&ﬁ};rﬂam below 30

°C. The sﬂﬁéﬁsﬁoﬁwggmmﬁﬁm tﬁ@&éos%u%y@@ﬁm'amgﬁgnaﬁmmﬁ&%gh apad

hermetic pan. The DS curve the title comp ound is shown in .
of SOLK"F%QQ E‘%@ﬁd"&%&ﬂ%&%ﬁi@ltuﬁﬂc GatR& ARR dﬁ‘%ﬁﬁé’b&?&iﬁfﬂ%&‘“g 20%
aqueous atempévatineiokgd. 36 L pddkitaiiobrenarlbt PpiBLE; amduan wstipy at room
temperatufg‘fy?gg ﬁ{xﬂ-%zéﬂnhsl%ga\%%2@@@&%2&45@5;-&/&4%%@3%%@3 olf bnnf (% 1
ronhe cyano ethylnrop:l-en 1 v
saurted N Blesh R GRS 1 LT SR RS NSN30 R sk
equipped @)ttrgz@vezme@i Etjrrey, m@@@‘m*&rﬁ@ékﬂ@aﬁ Fiask- andippedoriicn batch
concentrat®echanisadistinetothermeaouple; wnduritegssfctivasomabargesL, and then

eth cetamide (7.2 L), followed by
heptane (ﬂ?ﬁi\luag. Wor% egzy -2-oxopropyl]benzonitrile (Example 2, 744 g), then

AsamplePaitt Rt el Btap PR YRRt T SEartIR W sshireed back
to the flasktehigletatbie] al. hedbbddsetvascodledion101Ce anc-laiatRu{266-8) wastes) 6.5 L

of heptanea\qg? Qdﬁéd%%gxhg()l %ﬂﬂ?&? QHHQHeV\S@Qk?WELnQ)o@@ @3(0"’@% %h%ﬁ%@ @ﬂtered, and the

was allowed to stir'with coaling until the exotherm stopped and th

filter cakeyyftiywrahGre SR T8 drob’ (b ox 2 ratesy *F flecoBiiity RS micoeen o
provide 758 oY tthdctpreadt®hYesa’, >99 wt%, 93% isolated yield).

XRPD: FIGURE 1 shows the X-ray powder diffraction pattern (XRFD) of the title compound generated
on a Philips Analytical X’Pert PRO X-ray Diffraction System with PW3040/60 console using a
PW3373/00 ceramic Cu LEF X-ray tube K-Alpha radiation as the source. The title compound exhibited

characteristic diffraction peaks corresponding to d-spacings of 7.4, 4.6, 4.0, 3.8, 3.5, 3.4 angstroms.
Thermal Analysis (TG and DSC): The thermogravimetry (TG) data of the title compound was

obtained at a heating rate of 10 °C/min under nitrogen atmosphere and shown in FIGURE 2. A weight
loss of 0.07% was observed from 44 to 100 °C. Differential scanning calorimetry (DSC) data were _
collected at a heating rate of 10 °C/nyin, under nitrogen atmosphere in a hermetic pan. The DSC curve of
the title compound is shown in FIGURE 3 and displays a melting endotherm with an extrapolated onset

temperature of 69.3 °C, a peak temperature of 71.6 °C, and an enthalpy change of 104 J/g.
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30

warmed to room temperature, then stirred for 1 hour. The mixture was
cooled to -20 C and p-toluene sulfonic anhydride (Ts20, 893 g) was
.a solid in two portions with stirring, keeping the temperature
wo g’%}?ﬁZGS?%: (tmax = -8 C). The mixture was allowed to cool bgg{ fBegsE23s14
and stirred for 1 hour. The reaction was quenched with | M NaHCO3 (1.9
L), and transferred to a 50 L extractor 5 containing 15 L IPAc and 13 L
water. The layers were separat@&Xandrthe prganic layer was washed twice

3-(4-chlofifefoh Lo WALSE, ], aNiG-ARYRE B GoNCE rale: 1gg‘n%§fe%” ot yacuum
(25In Hg) at 55 C to -2 L. Upon reaching the volume, began
to crystallize, so thg"Vacuum was turned off and the flagk. was heated to
73 C to produce a-hameg SO ane
while the mixture w we&toﬂ%%eeoi\l 0 room em%eerature. The
resulting slurry Wad for | h“al Fooin 10 tempéra ure, then filtered. The
filter cake is washed¥ith, 3 L heptane and drigd @ stream of
nitrogen to yield 974 g of the title compound (>99 area%, >99 wt%, 85%
IS gl , - ows the X-r owder, diffraction .
A ftlt%?r?gg ?ﬁ%i%i%ﬁg g‘?}'ﬁl}%ﬁ# %Eeénlféér%%l OREPR ey, ﬁ‘é‘f}lﬁi@é@?"ﬁgﬁ n inlet was

I R
charged ﬁﬁ@‘?ﬁ%@ﬁ‘ﬁﬁ’é‘ﬂf’oﬁ Sy<Sedhilvitnt PXPebabrtredhteaId) dsprgracpyllbenzonitrile
(ExamplPRBE7E3/0g:nderblind €ith nEfodér dy dugie the Alphad agiatienfFaStNeis i G room

. temperardi@€ title compound exhibited characteristic 15 diffraction peaks

._correspongding tq d-spacings of 9.3, 8.1, 6.6, 5.7, 4.1, 3.4 angstroms. _
e i AR A . AU AR B ot siming
(tmax = gfie)e Jrimpenindowaas abeaipdtb stinvtidatirmiinatentt 10 Qbtirmndppaluogdr -
temperatﬁmgﬂhﬁ;:: érag ghgﬁ@?g%ﬁh@#%% c@o}‘i{?é @bléjlih @&ﬁ@&@é&, %ﬁﬂ%&? rgacttion was

[V rom (0] | entl canning calorime ata

o AR St BB e R Bl G
sulfonic S G L0 450 D &L 8 W 4GRRERRS O B AETSigsstn e
temperatirGLIRE -6 AN ¢hdisplags @ neling andothe allowih @RI Folated @NSet stirred for

1 hour. TRIRSIAN GO anrE ppsratus of 125.2 ¢, and an.enthaloy
- AR it V\%ﬁé%fbﬁﬁﬁo%%‘&m&%a lBieer
c:ontammg 68 Slsimter. The layers were separated and the organic layer was washed twice

._ with ?.5.Nsf@lezi)-ﬁh@ommmmmgq&mmpmwtpghmﬂwmmmnHg) at55°Cto~2 L.
Upon reabBRglid b 2- el &t Bt frifbioremetipyiding- vl Rrananamige, nd me fask
was hti_'atPr aél(%n 10, PdZdb ~ a3 (5 m01% Pd’%}OTs df)%g d2db 0.mol%) HN

RN W RPE53 LITREFERAE WK MEPERs s E) Hasaddin plalgpepince
was allowediozinvdyfoek S 10eB isaprseiore flBsosalsinh agedweithget tarhyl alcohol
temperatz:Afieh MitiegeTigasinpaib hubbied thrauahba-seliionfor @ RW Srém of

. - t I fitted wit chanigal .rystircer,
s UGS 0L OO EBRILS R ADE SIS R,
XRPD: EBrdBRemns e glr—d@dm}yﬁer diffraction pattern of the title compound generated on a
Philips Analytical X Pert PRO X-ray Difffaction System with PW3040/60 console using a PW3373/00

ceramic Cu LEF X-ray tube K-Alpha radiation as the source. The title compound exhibited characteristic
diffraction peaks corresponding to d-spacings of 9.3, 8.1, 6.6, 5.7, 4.1, 3.4 angstroms.
Thermal Analysis (TG and DSC): The thermogravimetry (T'G) data of the title-compound was

- obtained at a heating rate of 10 °C/min under nitrogen atmosphere and shown in FIGURE 5. A weight

loss of 0.17 % was observed from 85 to 148 °C. Differential scanning calorimetry (DSC) data were
collected at a heating rate of 10 °C/min, under nitrogen atmosphere in a hermetic pan. The DSC curve of
the title compound is shown in FIGURE 6 and displays a melting endotherin with an extrapolated onset
temperature of 122.4 °C, a peak temperature of 125.2 °C, and an enthalpy change of 87 J/g.

EXAMPLE 4
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WA

Pd2dba3 (27.5 g), 1,4-bis(diphenylphosphino)butane (51.2 g), 2-methyl-2[
[5-(trifluoromethyl)pyridine-2- yljoxy}propanamide (313 g),
ophenyl) -2-(3-cyanophenyl)-1-methylprop-1-en-1-yl 4-
wo 2?io{st?{(:@)enzenesuIfonate (526 g), and potassium carbonate &%’5{%32%\/023\14
flask was sealed, evacuated, and 3 backfilled with nitrogen. Ten-amyl
alcohol (2.4 L) was added to the reaction flask followed by heating to 100
N-[(1Z)-36 agidoseiphiery b2t Gocrrfopiad ) -Thes tedpiting suspefsionaas natied to

(trifluoro@BIG IRREE SANSISKRE) Bitp 1 adrae Pk&thdads iound bottom flask equipped
with a mechanical stirrer. The batch was diluted with 7.2 L of MTBE, then

DARCO KB-BO (250 g) Wag.c ?}jp the mixture. Tfe resulting mixture
was stlror DFs at RTiph h(emff% eddzver of NQC. The
$vac

filter gake-via shed \ﬁﬁ“fp?’ﬁ‘@@% MT va
s concentrated at 10-20

overhea rer and th The bat
C to rémove albthe MTI§ p@@ 3@40 "€1o rediice the volume of
the remaining t-amyl alcohokto -1.5 L. Heptane (5 L) was added over -30
minutes and the batch was cooled to 20C. The filter cake was washed .
Avitreck B bfrdvep teried NIBE (b0 thard diied:tindey] alstiean? ANPGRS pas was
bubbled tREA¥iARORFBA! thetitlecOmPRHDg. s XRER: BIGLRE. & Shaw %vtt?% xPeé‘Namcal

wde diffractipn pattern of the title compound generated on a
-gtimer, “"f’f{‘%‘%ma P PR GTIR AT S SR ﬁwswfewwﬁgemed with
Ptes (G ) ST RSN B 1) e koA feoromesb hgsridine. 2
yiloxy }propiieaidd (e s, QWMWQIMQQ%%@H%Q Hiraelien Peaksy1 4.
meﬂlylber&gﬁ ek &q(!:ng (%)rsga S Of i gﬁﬁgorfﬁ 41’%5#93]:9(1?.% Sct’;rg%gggﬁwuatad and -

hermal Ana vime

: ba"’kﬁnedlﬁl‘é“rﬁfgﬂfﬁfé ﬁ’&éﬂé*ﬁﬂﬂ'élf d&%ﬁé@é?@hé%ﬂﬂgﬁﬁ@bfﬁib@@hm heating to

100 °C andntiemgistogert@timokpheEhandBioyenspeiGh Ri SodledVeBNtd0sH @hnsferred into
a 4«nﬁcke(§)ﬂ§/i‘o\fy§t§&%ﬁ{\fﬁgkﬂ (ﬁ)a cf%]tg'zdx‘ 1%6(:9 ff%rfﬁf Fg“rl%ﬁcﬁn lgg&%?l%%g(;%{gd with 7.2

min, un gen

L of WB%&S B%@fglgwere coIIec ed at a heating rate o
T SHEM GRY SaN A He i PRSP e The FRAWEREEIxture was
stirred forGyinpideRathein ElisTsHower mpREGUIE. BRI O pibysfawn eﬂmgueﬂd@iha[mxth 7L of

MTBE. TWdtbaanexdrapelaiedaisetianparaitiesa-124:4,G b@t&%@h&& 1rpapt With an

26.4 C, and an enth hange of 80 J/g. EXAMPLE
overhead 5636 fglff%%gl&cel’.}? 5 E}fd qg_al_s concentrated at 10-20 °C to remove all the MTBE and

then at 3040]{(Ziegednesier ophans  2heFsepiniophtenyl) denvethylpiopl-diepytieX Mgtwas
added ovehywrﬂﬁnwaﬁammmﬂ)mieum@&v& Qavdnmmwﬁﬁe%mm 2L of
e L T
XRPD: e Bt mondek %@%@alpﬁwwm@ fisitopndshseeoed on a
Philips Atigtiteé0fiBek PRO X-ray Diffraction System with PW3040/60 console, using a PW3373/00
ceramic Cu LEF X-ray tube K-Alpha radiation as the source. The title compound exhibited characteristic
diffraction peaks corresponding to d-spacings of 7.6, 5.7, 5.3, 5.1, 4.6, 4.1 angstroms.
Thermal Apalysis (TG and DSC): The thermogravimetry (TG) data of the intermediate cyanoenamide
was obtained at a heating rate of 10 °C/min under nitrogen atmosphere and shown in FIGURE 8. A
weight-loss of 0.06% was observed from 83 to 134 °C. Differential scanning calorimetry (DSC) data
were collected at a heating rate of 10 °C/min, under nitrogen étmosphere in a hermeltic pan. The DSC
curve of the intermediate cyanoenamide is shown in FIGURE 9 and displays a melting endotherm with
an extrapolated onset temperature of 124.4 °C, a peak temperature of 126.4 °C, and an enthalpy change
of 80 I/g.

EXAMPLE 5
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> and an overhead stirrer on the middle neck. A nitrogen/vacuum inlet
adapter was attached on top of the -Keflux condenser. All glass joints
wo W8tk prgased with Dow Coming high vacuum grease. The flask was
charged with Pd2dba3 (0.687 g ), 1,4-bis(diphenylphosphind)bdtHittd/e8s14
9), 2-methyl-2{[5 (trifluoromethyl)pyridine-2-yljoxy}propanamide (7.82 g),
. 3-(4-chlorophenyl)-2-(3-cyanophenyl)-I- methylprop-Il-en-1-yl

N-L(12)- 4@1%‘1@95’&%@%@3(&1@%%@3lllgweahwmomammmmpmﬁm;@mgﬁ 9),

(trifluoromegindipwitin-2-vilbbersepiumion theshisdpeck of the flask, evacuated,
and backfilled with nitrogen. Tert-Amyl alcohol (60 mL) was added via
syringe. A TEFLON coaggcgdlghe nocqul le was inserte@ by puncturing the

septum dn the tHifd neckp ¢ spuncture pefat w ith a dab of
Dow € yahrmacudis] biéase The sti [$ g hedtivg (oiLbath) was
started. The reaction MIXtUuFe was sti at 150 rp ahd 100 C fdr18 h,

at whichtime HPLC analysis badicated comp] conversion. The reaction

mixtufé was then dilutell mathwa¥BEl (18@mLyStirredSwith DARCO KB-B
(6.0 g) for 2 h without exclugdion of air, “and filtered through SOLKA FLOC
eluting with MTBE (180 mL). The filtrate was analyzed by HPLC to _
4 Zofowidehoeveds saynyisidoti-aride sfaiing MaleliahaldA38.0LME e st neck
and an ovéERIARGRE BIMitEntaR Yellow, filirate was then f‘%r;tﬁﬁntrated to 50 mt
eflux cond@lume., The product was precipitated by addiiBiy oY ARSTAYS atiesberen top of the
" haresd oyS; 50 mif] white tHe" B WS B iPRs Grejne titilyacaimrestivend farthsk was
areed Wit P30 (0ipkatnd: tisiphepdphisphivaibfittmrad 2mg) i heraaka Was.
(trifluoromeaishigd ndtke 20y 1 heniaaRMTRE$%00,mb ) sresulting in 4.4 wt% mother
ool opes g s LS A
" s%(aellow powder Was ODtAmed A 8 o'i]_sg?ai‘@ffl RREIEIYB SukevaipUfiths Bncapped with
airu °r ﬁ‘fﬁ%%q_@mﬂ‘ﬁﬁl’tﬁé%bﬁﬁﬁkem@lmdmny DEOKANER bt tonitrogen. Tert-Amy}
alcohol (6MwfliZy«8s phidetilorophiziyl) 2 XBreyaneRheRYhkl;nY endyli-amet
septum on i rflendrfuaEAmE NNzl oo anaﬁ%@ﬁe%’é?%%é‘ﬁ% puciiing the
ease. Ti£d20ba3 (5 mol.% Pd) O 0614 d%bff\)i Mo1ge)A HRBLReY Coppmgdietpacuum
& - equiv) e fi‘n@ﬂf‘-ﬂ}%‘%ﬂ%ﬁ?@ﬁm@w Whe aBrio@1@RBreG3 $tAX NsHi@m and
100 °C Lonieh-2C 16 hai0R 3PS My 200010045 PETH/R Q08I0 2RI A B0 M -
then dilute24/40 MTBENIGE-RESKIPNAT RRTOM V. uipped with a reflux =~ "
and flereSRNAENSERPR N %&? t eck-a_néIF%[rE1 g?ﬁ?ﬁfﬁ%ﬁ%ﬁ hTHiRT R Fesinn af air,
B nitrogén/%acuum n ecf %a%?ﬁé?%%’rﬁfa%d%ﬁ- {6k Sitate refiupualyzed by HPLC
to provide 83t fissvericd) gfagmidimening exgreateasithdDaw CLMIRENSHY AN RLiiow
filtrate wagiteaseadhieratiaisl vEeChanaad with :AMQH.24 mL: iti bonte
(150 L SRORBE SRR, 0 512 O SRt rgasion o hepane
temperat gri I oromet_hyl)pyrlﬁln_e- -ﬁio%ﬁ%r%ﬁ%%?&é- (3 gfjrring for 1 h at room |
P ﬁm 13- 1 CHTBrBp AR M ez e Bistraky s wadiby hoiot0-emebtihe MTBE (100 mL)
resulting infrh et livethzeiigsulfonate K2buginghd ROtASIHM ﬁ%%opr}e%f]% C@éﬁl}cg : :hgzﬂe B
11 Hae Was ed with nitrogen(inlet on top of t
el oot ASER I RS L MR TR P RE
MpuRity. L
_ EXAMPLE 6
N-[{( 1Z)-B—(4-chlorophenyl)—l»(.’i-cyano;ahenyl)— 1-methylprop-1-en-1 -Y1I-2-methyl-2-{[5-
(triflaoromethyDpyridin-2-ylloxy}propanamide: Preparation 3

Pdodbag (5 mol% Pd)

o

dppb(10 mol%) HN&O AN

KzCOq (2.0 equiv) O A ME\EQ\
Me CFy

=AMOH/Phivie N

O V el .

Mg Me Ct
=

4 Ciy
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of the flask) while stirred at 50 rpm for 1 h. A separate 50 mL round
bottom flask was charged with Pd2dba3 (0.275 g) and toluene (12 mL), O
and the headspace of the flask was purged with a slow stream of nitroge
WO 20018 e € suspension was stirred magnetically at room tem ggﬁ‘d?é ?éﬁ?“
ruin. After the inertization of the first flask was complete, the nitrogen
outlet adapter on the third neck of the first flask was replaced with a
A 16@'9@?%@99&% fhhe Gatehshausnensiorifram &laalﬁs&pmm@%ﬂma@omﬂ@ on the

_ k l[}J/rln e to the first ftl sk A TEFLON coated h%rumOCOFN%XV 1S Inserted . on
first neck 4419 A QUG THES %Iép IR Sh e thifd RECE DY RS HRFHESK Bnd the

top of the ysfinstepadpuint Wdbabesa Beniivee: Gesef Dol Q@wﬁ@mﬁ@wg}abwmn grease. The
flask was sz@@&?wﬁh@ ﬁﬂiﬂﬂg(%ﬁmﬁ@-mgﬂ(@@@ﬂ?)ﬁﬂaﬁaﬁiﬁﬁadtﬁm&} Bacion-methyl-2{[5-

(trxﬂuorometlﬁéi %»eglv §|Ca|r @pc% pciggn?nude #)),%qjg-c:h?ord hj(-cﬁ(‘é@fax ﬁ}]he%yl) 1-

te conversio reacti ture was
methylpropdreardrid d-medul boesrs YRR oHshe 1 aaR D! MT‘B‘ED??B:%E? Lsthrdde
headspaceWittheDARE @aK Brig«@ vy niangeh (itbronit @pcif sieroidaiseandiditteneche third neck

of the ﬂaS@%@sﬁb§ﬁsﬁ%¥f&Jqqﬂg with 0 MTBE (75 mL). The filtrate was

analyze é‘?-fél HPLCto provide 95% assay yleld 4% amide starting

A seRragitiaP STOVRT R N E AL ey o R Pddoivene (12 mL)
and the heedpeeatrbtistloR @ mburgld wilemddetpepd ut hivrageprebipi thtegidpgnsion was

stirred ma@HeiLian, g pﬁm%}ﬁp@ggfg_%pggrﬁg min wh|Ie the mixture was stirred

etlcall ring for 3 Itatr gm erature e ension
Aﬂ%gg?i \éa {eﬁ‘éeé” ﬂN swﬁ?é:s?ﬁné) Wit ﬁ 1HTREBANE! I\E}?@% i tsurd neck
of the first8gshtives redaGedwitintontberispriinb sEba cAMYSIAPRIHIAR EPD %ﬁ’&ﬁﬂd flask was
added via 53@1%@ ef therprogual %;s mgmeﬂemnﬁwiﬂé%%%ﬂ?ﬁdtm B pancturing the.
cromr B BER LY N ECUR S R R 166 comes
htgh Vacuf@@?ﬁﬂﬁ%r@h?éfﬁfﬂ%ﬁqalw 936%} % F%?’FOV% in ]16 reacuon mixture was stirred at
150 rpm apaoDd-en foylsenzawtitd Arfe BPHNlaidle Sd éndRB Q0N NeMen MesiinMEhe reaction

mixture WE&%}{' 2R M8 F3oh8. Shnl®iohd 8 Badlusdipaekad o4 HELP@E{Q& with

equipped with overhead stirrer, thermocouple, and nitroge
DARCO it i 524 B BHOHE 0 B A0 BIOERF L R oL PLOC elting with

- MTBE (7Nal{|X)-BaéAithicrophemiized by HPLC to provide 95% assay y1eid 4% amide starting

material aaa(%é@%%%%@méa mﬁﬂ%&&&%ﬂ%ﬁgﬂ&&ﬁéﬂ%w&&%&a& and the
1amn 0 anamiae -

product o B R T RRSES F P1) UAB S R LB A DL tired

magneticalybéigetimng IR mte@cnainnwawee%@wmﬁ&wféwmEh@fcéce was

washed wit J0A0NSRME SO HONES) SiRulthaaded torthadibactpnstichsthatdher drying under

erature nev I’I’OSG abo _5 f t
ey O R Y S
purity, ang vathte BT #ﬂ%é%@fé%ﬂiﬁ"béﬁldﬁﬁ@@{%ﬁ FLOC. The bed was washed

with 4.5 L of isopropyl acetate aiXliARBI&5Ulting solution was
3-{(1Z)-1-(4-chlorobenzyl}-2-{(2-methyl-2-{[5 -(u'iﬂuoromethyl)pyridin—z-yl}oxy ypropanoylaminol-
prop-1-en-1-ylibenzamide ‘

0 . & o}
H Ny Ha0Os _ H l AN
_AMe Me l P . KaGQg " HoN Mt\ﬁe Mel o
N Me - 3 DMSGQ,25°C 8 s
o T
Gt cl

“To a 5 L, 3-necked round bottom flask equipped with overhead stirrer, thermocouple, and
nitrogen inlet was added 524 g of the cyano enamide product of Example 4, N-{(1Z)-3-(4-chlorophenyl)- -
2-(3-cyanophenyl)-1-methylprop-1-en-1-y!]-2-methyl-2- { {S-(trifluoromethyl)pyridin-2-
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transferred to a 50 L extractor containing 5.5 L of water. The layers were
separated and the organic layer was washed twice with 3.1 L of water,

wo 260DeeRated to 5 L, and solvent switched to 5 L toluene at - dé) RN
completion of the solvent switch, 500 mL heptane was added andthe V23514
mixture was cooled to 20C. The batch was aged for 30 minutes at 20 C,
then filtered and washed with 1 L of toluene. The resulting solid was dried

yljoxy } propMREIHeH kb de? a Ki@am DRst oy e i jovatfonarpePagdodhthe didevesmpouiged i a
RT water b%%l %Towggi &%Qz}i\ét%hgr g/ﬂﬁg Px&bo%'%%5&fu@cﬂx§ss@@t13§5l3% sFA&%’%&d o

he X-ra pow er |ffract|o§épattern of tle compound
the reactor gshdpatdle SFpe rmgema{&*ﬁc%“@ PRS0 s Syarkts: the
reaction wan/ie@WSDUOI60Terisole wainglacl WBB73/00 iseramicaCakicEhdfiayetuber a bed

of SOLE A S1AlBharraqiation as.thessQIkces The 1@3&%9)} aysleltiels ﬁ?g}@ti%gﬂtmv solntion was
characteristic diffraction £aks corresp to d-spacings qof 6.

cansteredis 3 . SRS RO TR A D ATACET i TAGE A orbaic e

was washedtteipsogithdirh&try TRG) danacofues (8 borngoohdnvasitdisthindd-alaene at ~60°C.

Upon compl&@ings Eﬁé%cﬁfrér(@ /i mmam@mayﬂm@ tﬁ@gﬁhﬁ@/ﬂd@cooled to 20°C.

ht obs ry 9
The bty o L S o TSR TR RS & e o
 solid was deigé ngwﬂﬂ#f@rf&émﬂwéﬁoé&%%ﬁ@é% AN é?m@iﬁ:csawmfb@é@fw
98.0 wi%, G100 &fpB-theddilsicompsyind is shown in FIGURE 12 and displays a

xwen: FRIEAY OGO A0 e aRRlaley S SPRVERMR ARG

peak temperature of 1 and an en change
Prilips Anpg AU ER O LD A RIS Sy B D gPasge Sing  PW337300
ceramic Cf{ SRl iHuesonietByigirndnbadoplfoxhelproparnbi) atiei nojnoropytibsbedaideacteristic
diffraction BESRAGHIOR Indifd R dINLNBL Bize(7500psiy LAINO N 12N MeMe)

CFa 0.5 mol% RhT, /BTP BF4 Me
Therml G PG T O MR b e o8,
obtained atyoheaprag o Of THASTPRseddEeEe 2P0SHb Rkt ébﬁm iAg @B bhrs weight
loss of 0. 11 3RBrBE 4:(%: 85 @) madﬁﬁ&mtthﬁmggb&m@@a@ttmmwhm&

coliected aﬁa@p %@é\é\:\%z Sgﬁ ﬁ T-élr‘[tl] en%%é\l‘,'lv 1%?{% Inn'\/l(%r%go%f%ﬁ% a \évtlltch %’[II‘ dbg d&cl curve of
the title CGW@%&W Lii] ﬁGQﬁ% tﬁé?@ﬁﬁﬂﬁéj%l%?@%‘é‘&%‘d"@%@ gxtrapolated onset
temperatuistainieis s°Steepdiidmpbanue @fIVOE wakan sachitpyinbathefdikivge into '

the bomb Isopropanol (200 mﬁ%ﬁﬂ ged to the rinse chamber of the
and then each chamber of the bomb was sealed before removing it

3-dS, 28)ﬁloﬁﬁ ‘fh%”ﬁfb"x?éﬂ%'&z[@z‘?%% SO GBS Bt oS A AP SRR CBD aminel-

f dlZ\ 1 (4chlorobenzyl)-2-[(2- methvl 2-{

: N Hs (150 psi}
BFy-MeOH .
AP — HaN

IPA, 40 °C

Ci
Step A: Catalyst Preparation

In a No-filled glove box, 2.83 g (-)-TMBTP was added to a 0.5 L bottle containing a stir bar. (COD)?Rh
BF4 (1.85 g) was added to the same bottle and then methanol (360 mL) was added. The resultmg
solution was aged with stm*mg for 1 hour. BF3-MeOH (41.2 g, 12 wt % in MeOH, 4.94g BF3) was

added to the catalyst solution, and the resulting mixture was added to a 1-L. stainless steel bomb. 50 mL
of MeQH was used to rinse the mixture into the bomb. Isopropanol (200 mL) was charged to the rinse
chamber of the bomb, and then each chamber of the bomb was sealed before removing it from the glove

box.
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prop-l-en-1-y1}benzatnide (486 g, Example 7) was charged to a 5 L bottle,
and isopropanol (3.3 L) was added to the bottle to create a slurry. The

WO 253&9{@ﬂ%slurry was transferred by vacuum through a 5 polygfhyleeig823514
Into a 2 gallon stainless steel autoclave. The 5-L bottle was rinsed with 1 L
of isopropanol and the rinse was also transferred into the 2 gallon
autoclave. The autoclave was degassed with N2 (5x), and then placed

StepB undetdrtigs

3-{(1Z)- kaﬁcﬂﬁﬁf@@l@ﬂQl[mylﬂﬁﬁl)tlﬂbU{ﬁ%f(fldlﬂﬂbs(fn\ﬂétiymgifﬂﬂﬂMW@W@@:MMnO]
prop- l—envxnéé ra\é\eli? l ﬁflg;]g é@aa%toc aYe 9 OWE I%eé & SRS dW%BQOEQII;BI a‘ej L) was

U)%O ve was sea egasse purges

added to Et‘r@rbé’ﬂtmﬁesﬁde‘gﬂa%%d Vit ﬂ@bﬁﬁ;&%r‘é&sﬂrﬁ%&f%& Bré?gaﬁlz‘éafa‘p%%ba
pozyethylézéqlﬁestniﬁmsgmneﬁ waﬁlem,laaaduanmhemmawe wagsisistditd 40Gf

1sopropanopange§ec E’Licr)xg Vyvaaga a%ﬁl, deﬁ b%l?e% é?xﬁdr? a}ﬁ%ﬁ%e-r%é%mgﬁﬁe%s degassed

,ff to room temperature, a . sul{)n bsolutl%rg1 Wwas « autoclave
with N2 (ﬁ’é?nixfg 2 RRECLBIgRERTE e i‘ﬁa“é‘hd SSAVEd Tor ae and punty &Hg "P

via flexibigsdyedfitleectitieinntfipden dvxga%mw/@wm@m@wawm B tBe autoclave
followed @%%ME E} ol wash from the rinse chamber. The autoclave was sealed, degassed with Np

purges thive @5' '&4 ~Chlora gﬁ}@ §L et '2&5 (L L%?gangt!zyimy{g@mﬁl@ Mheer was

(
oxy rOpaﬁoy ashi ropy enzalnl reparatlon HZ (150

 initiated, Rs{)idNEQerkiNG X BR T8}t tDei@@@aW@rm}rémB@ﬁygm etNaDs ?‘M’@ Ifﬂ’é J& hours.
The temp@m%% Bﬂ% PhmerbbENMBetature, MR GE 2ulimOlodedfaGRy 2RMGEHA to a

H20H OCO7C1CP» F‘istOIY QRSKé 4. 98% id,
Pc’lyethyWWfﬁﬁw%{’spﬁ 8%‘0%&)?@&9% ene tt%(leﬁp1 ¢ Catalyst Preparation te
99.6 LCAB, N8t&%lncthis experiment only degassed solvent was used and both the

Schlenk flasks and the autoclavE s placed under an atmosphere of

3-{(18,2 Qgﬁé _yols %%%2'%%?% {@Qﬁﬁ%ﬁ%ﬁﬁ&%@ﬁﬁﬁd&é@z A18Ry PR oyhamino)-

mmo

ol were addé‘ﬁnésmoﬁ?n

S athyldi-p-ol

)-1-(a2 chlorobenzyl)% (R oot ifluoromethyd
panoyl)gmlno] prop-1-en-1-yl)benzamide (26.6 gi 52:0 mmol) was -

¢t~ pfaced in a 250 mL Schlenk flask a@d 2,2,2- trifluofSethanol (90 mL) was
added. This slurry was agitat # homogeneous solution was
obtained. This solution was tr ré?‘ﬁ?‘f’ae cannula into a 300 mL

stainless steel autoclave follo mb\)@fo the catalyst solution. The
autoclave was sealed, purge hydro en gas &3 cycles 140
pSIg/l4pS|g), {R.S)-{(di-t-Butyiphosphinajterrocenyl.el

Step A: Catalyst Preparation

Note: In this experiment only degassed solvent was used and both the Schlenk flasks and the autoclave
were placed under an atmosphere of argon gas prior to any loadings. (CODREOTT (23.41 mg , 0.05
mmol) and 29.95 mg (0.0525 mmol) (R.S)~((di-t-butylphosphino)ferrocenyl-ethyldi-o-tolyl-phosphine
were placed in a 20 ml Schlenk flask. Subsequently, 10 mL 2,2,2-trifluoroethanol were added and the
reaction mixture was stirred for 1h at 60 °C.

Step B: Hydrogenation

3-{(1Z)- 1-(4-chlorobenzyl)-2-{(2-methyl-2-{ [5-(trifluoromethyl)pyridin-2-yljoxy } propanoylamino}-
prop—Len-Lyl}Benzar:ﬁde (26.6 g, 50.0 mmol) was placed in a 250 mL Schlenk flask and 2,2.2-
triffuoroethanol (90 mL) was added. This slurry was agitated until a homogeneous solution was
obtained. This solution was transferred via cannula into a 300 mL stainless steel autoclave followed by

the catalyst solution. The autoclave was sealed, purged with hydrogen gas (3 cycles 140 psig/i-4psig),
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-n8 WO 2006/017045 PCT/US2005/023514 and the reactor was heated
to 60 C. After 20 minutes, the pressure was set to 150 prig 132 and

wo 29liEr9e gitiated. The reaction was aged for 16 hours. The t rature
was dropped to room temperature and the hydrogen was r?r?gg%%zpﬁgn” 4

resulting solution was removed from the autoclave and assayed for ee

and purity (25,7 g assay of the title compound, 96% assay yield, 99.8
and the redelorvas bt P OARRp Pimiuees, the pressure was set 10 150 psg H, and stisring
initiated. ey &@Smw(aﬁ-égﬂérfobéﬁhyl)ya’z-mdmﬂpyh&{@@giﬂ@mgw&gyg}ggg&e and

the hydroytloxMlneoRABEY NAIHAQlH R ABNIRG %%m%?n%\gﬁe S, grﬁ%o%)lg?gmﬁil\'assayed for ee

. ((diY HZ (150 si%;l%,\HNON yiph PSI't
and p““"{?‘fﬁ% > AShnd ‘1‘@&{%\?) FRANE B R 1irkbI93NEDIPRABES M CF3
5 O 6 CF3CH20H, 60 C O 7 CI EB3W3MHLE(omty h
3-{(15,25)R skt GluyrpNos RS NE M- §INNW M il i Step A: ,
propyl)belzAIANS! Breparation Note: §In tﬁlrps?) gx%??ﬁ&%?&%‘eéﬁ%gé] %)gf\g/)%rr?tp frgyaminol-
useda ang e ScneNnkK Tiasksana-theattocave—were G-U
an atmre,Qf argon gas pg%gg %gy loadings. (NBD)ZRhiiO N
[ (3. gy and) e Sty i S
R, S¥-((thet-but hing)terract ; i-G 4y Vil
vere placed in a 20 mL SChetEﬂbi-v’E\‘m leoStibsequertl
»,2-trifluoroethanol were added and the reaction m e was “stirred for
10 minutes at ambient temperaturgs,. Step B: HygFogenation 3 '
(12)-1-(4-chlorobenzyl)-2-[(2 ;%;iﬁ-(trifluoromethyl)pyridin-2-yi|oxy)
propanoyl)amino]- prop-l-en-I3 }9%1 amide (26.6 g) was placed in a 250
mL Schlenk flask and 2,2,2- r tEanoI (90 mL) was added. This
slurry was agitated wafika.hemgoensouys solution was obtained. This

Step A: soluti%ﬂ%i gansferred via cannula into a 308" ML stainless steel o
hy the catalyst-sottition—TFhe—attoclave-was sealed,

autoclave Tollo

) Note: In this sparimeiaplit derassgh o3 any oles used prig/a phighciaiack eske aciondaSoclave
were placedagiad 10 28G@hafef 2@migatespthe PIL RSB WANSRABE RIGFR) and
(R,S)-((di-RBsRHdRshiRates- L e.reastion was aged foy 17 hours. The )

Schlenk ﬂtekmg%at%gg wt)ia% d L;({Jt:ﬁ?e%[ tﬁ.rbg%o\{vgrﬁiﬁ% e e e Ry efoRare iz 20wl
e e oVt PR rdduiting Sttt 108 #RAh ek fidih 2hibtheitertve rixthire. was
stirred for j3mipetdfet edbantipupityn@3d.9 g assay of the title compound, 90% assay

i, StepB: Yieldp89:8:k£20R, 95.3% ee). Step C: Isolation Procedure
3-{(1Z)-1-(4-chlorobenzyl)-2-{(2-methyl-2-{ [5-(trifluoromethylypyridin-2-yl}oxy } propanoylamino]-
prop-1-en-1-yl }benzamide {26.6 g) was placed in a 250 mL Schlenk flask and 2,2 2-triflueroethanol (90
ml) was added. This slurry was agitated until a homogeneous solution was obtained. This solution was

transferred via cannula into a 300 inL stainless steel autoclave followed by the catalyst solution. The

} autoclave was sealed, purged with bydrogen gas (3 cycles 140 psig/ 14psig), and the reactor was heated to
60 °C. After 20 minutes, the pressure was set to 150 psig Hy and stirring initiated. The reaction was
aged for 17 hours. The temperature was dropped to room temperature and the hydrogen was removed. -
The ;esu]ting solution was removed from the autoclave and assayed for ee and purity (23.9 g assay of the
title compound, 90% assay yield, 99.8 LCAP, 95.3% ee).
Step C: Tsolation -Proceduré | |
A TFE solution of 2.68 g (5.02 mmol) of chiral amide 7 in TFE was concentrated to ~ 6.4 g or 1kgiL at
39°C and 75 mbar. Added 85.25 mL of MTBE and distilled at constant volume at 40-45°C and 450 torr
to remove additional TFE. Final TFE concentration was 1.47 wt. %, ECOSORB C-941 was added
(0.271 g), and the solution was heated to 40°C and aged for 20.75 hours. The slurry was filtered over

! SOLKA FLOC, and the filtrate was concentrated 50 % supersaturation (46 °C, 365 mbar). The solution
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A TFE solution of 2.68 g (5.02 mmol) of chiral amide 7 in TFE was
concentrated to.- 6.4 g or Ikg/L at 39C and 75 mbar. Added 85.25 mL of
WO zd}{lg'@q% d distilled at constant volume at 40-45C and 450 t%fﬁjﬁ%‘a%‘?&u
additional TFE. Final TFE concentration was 1.47 wt. %. ECOSOR
C-941 was added (0.271 g), and the solution was heated to 40C and
aged for 20.75 hours. The slurry was filtered over SOLKA FLOC, and the
was seedediipititd WomeohckimtapS0vetes gpersattatation (46 ©iB6BnbanpPTMhevt. basis) and

aged 18 hot® lati 00 28 WO 2006047945 RE USRS 023kd a8 sae@aﬂ Mma!é%gﬁmy was
aged for 5 %rs ? %r%? g&d W%cﬁg S q;@ n&%t Ig E%g{lj Og]%a\gg Sd ?_ver %%0 rs at 20-25°C and

ass and ‘aged Aours 4 ane

aged for 1 jifus: ablefeduvet 36THE (S aad vasbed (i AR plagb s ¥dr?‘fﬁéﬁﬁ’§‘ﬁlf}32@)af 28- 25°C.
Solids werEde¥d acklitiopahadenlatofsPonaftancives asdgd’owens ROLUER ahR2RC chiral

nd LT I re ndwas th;,40 mL of 5:1
amide (1. 9§ 7%221/%%'&8%1%% 20Ja SIS%C 1 So dzﬁvl‘%gdreéjd]rl Y %?1 agggg\%ﬁr# tc{)%ven at 45C

XRPD: T2y WﬁW@%ﬁ%ﬁf?@W@%@%laﬁWwéﬁﬁ%ﬁi%%ﬁ@%Anaiymal

A Pert PRO3%Uyieltif08:800 Sestst 4 b RWBEOPEandindhépiakdy 10/ ppincBinic Cu LEF X-

ray tube K%Qraﬁnﬁ& EQXI'E%WQ% afragh %?r@@&%&ﬁfﬂ@fﬂﬂﬁ SORRPAYac 7 exhibited
enegated on a Philips An‘ll?gytlcal '‘Pert PRQO _X-ray Diffraction System

characteriq)ify T HRFS0A SR8 CHHESROMING A BRASES B0 Seerdhib G o b tipms
Thermal Knalyshe(Feissd DEE S o tiroendaiey EpHyr (3165 drystelliveafdrrirolcohiyatelline form

"of chiral aRRAETE Vo XpiRitRd #hokasiesisie @Wfﬂe@ﬂuﬂaﬁkﬁzﬁmwﬂ%{ﬂﬂ)ﬁ@m A wmght Ioss

cin 7.4,6.Q 5 ngstroms Therm
of 0:14% Wasﬁ %s (,%3 %19 t %rtméglra\(/:?me %{é‘]%@dsa% Olfjﬁfealé)r?hm%rl% fct%/ %tjh |‘r‘1’em collected
at a heamrarmteo%ﬁi}eﬂ%{ﬁamew%amgﬁﬁeﬂtawhf‘éatmgﬂﬂa@w PERCHRnR{elerrve of the

- anhydrousRilyegRinafonesihasehiavaighe D& poiye 4 4Manyasdlise v am:adivlated onset

temparatm%%‘} Q4Q'£@ r??g& ﬁe@ﬂﬁg}!i@g'&g%qﬁ@gu& (Q'l% CA gx?tﬁl\ﬁ’f gﬁaﬁ&!:l %?tﬁplfgt a

heating rate of 10 C/min, under _nitrogen atmosphere in an épen par. T
DSC curve of the i anhydrous ?yé{%?ﬁ e tdrm of the chiral amide 7

N-[15.25]-8igptajsrepheeling-EhdptamimmpiiH anetitmppldlcdranbge2 (i feihturenethy]

pyridin-2-2k-A o Reakdenpgrature of 148.5 C, and an enthalpy change of 50
J1g. EXAMPLE 11 N[ 1

S 28] -3-(4- @jﬁlorophenyl) -2- (3 cyanophenyl) 1 methylpropyl] methyl-2-{

3

. 7 Gil GII' Theécrateehwdisgermtion so utlo frox Example 10
otvent switched from 4 L isopropanol to -1 L D§ 40 C, 30 mm
dg)\Ahe resulting solution of 470 g of 3-{(1S,2S)-&(4-€hlorobenzyl)-2-
(2- methyl -2+

Tﬂ?éﬂﬁéﬂ&%@ﬁ&%%ﬂﬂlﬁ&%ré{ﬂ?éﬂﬁ{ﬁ@%%’m&% RIARNUPE (% 1sopropauol

F was transferredto a 1 4-necked roun

to~1L Dl’ﬁéﬁ% PRSI W mEHAHEAR S ArtRiopREFHbe ShpIE 1§r?c?)21L(4aaHRF8heDZﬂ)'2'
{(Z—methyIFQF{rﬁél(t@mumthmﬁp}dehﬁb%)g)cwaipﬁpmeyﬂ)mﬁdﬂ]qﬁrbﬁjBEemﬂﬂle(Emmple 10y

in DME wE@%‘AEH?&x%M&VaWQiM&%Q ;aﬁt@traaﬁﬂ%\ﬂ%c{ﬁ%%ﬁgg ge;gih%%m%&\fs{

0 m| es actl n_mixture ged w
thcrmocoug i, &(8 é?fl ?C g%aduémﬁ{:ﬁyow%] éq_ g? malsg]émed in 2 L. of MTBE and the

resulting slun'y was charged to the: reaction via the 2 L addition funnel over ~10 minutes. The reaction

mixture was aged with stirring for 1 hour. The batch was cooled to 10 °C and diluted with 3 L of MTBE.
2 L of water and 2 L of saturated NalHCO3 solution were added to the reaction while keeping the

temperature below 20 °C. The resulting slurry was transferred to a 50 L extractor containing 3L of

MTBE, 3 L of water, and 3L of sat’d NaHC(Q3. An additional 12 L of water was added to the batch and '

the layers were allowed to settle. The organic layer was washed twice with 3 L of water. Assay of the

organic layer shows >89% assay yield.
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2 L of water and 2 L of saturated NaHCO3 solution were added to the
reaction while keeping the temperature below 20 C. The resulting slurry

wo Masransferred to a 50 L extractor containing 3L of MTBE, 3 L of Wat_eré )
and 3L of satd NaHCO3. An additional 12 L of water was added #2351

batch and the layers were allowed to settle. The organic layer was

washed twice with 3 L of water. Assay of the organic layer shows >99%
Beosorb LreatpontiHlemisalyes obobiin 0B5 PETHi $2005/02354doE6aSBEDC, 17 in He to
bring the KFeatrieritfidenaisolypiaioationnihae QEIanicIAY el Wapazepionedial 32, 4 wim

o i@B"@' ' KF.to 2 ec. at 500) while maintaining a
220 g of %ée of -f{f ﬁ%%%%&%ﬁ%#f%éﬁ%@%@% X v%?tf)ncéﬁ%}lﬂ?%@@g@w of SOLKA
FLOC anqped it Qo D4 BIg e BroreaHingr 5 ie80°@s thendiltéred avenaspad of
et o SRADED® 82 NS 5 e ML e oo E e bred ver
abed of § ;
transferrecg%p 116 glo’fECO,S%&Rﬁg%:QA(lﬁ ?E’fg] s&?fﬁtg&{}?ﬁtg?eo(ﬁ ot Bhlygrvas

PR L SR PIREHISH (it 62 MTeeskmound sotonyfesloruizph FBE
overhead ytjgzsy fheldherarsterpled thd coglmrdteicron Intinkuilar it &Lk °d NBEKbatch was
cooled to RIyagdhotiomiflask rauiphed with. Q irreryand thermoceqguple, and
returned t(g:%ct?ar%{agm {0 2 L volume ciaé 1% dn‘éﬁéﬁ%@?éﬁ HI&Eéh %g%gw%vggs@)%%%ﬁtowas

"~ 'RT, and a samplé was renroved o &E’g?@sa%%@ﬂl%é&r@ﬁééd{h@sa‘hﬂd@lmd solid
was dried guCE R K WRSTrPea Aifer 0 Ieaffdke btld thematehayasagedvias 301 % ce,

“94.6 wt% mirérﬁﬁsxucremieg@amtge.m%eﬂetiﬂ%%?ﬁmqgggte\ydg@Qr{poqn%gr a

stream of nitrogen to afford 4?@@% (fltitle compound as a
NS hemisolvate (92.1 % ee, "94.6 wt% tiffi8-product, 99.8 area%, (0.08area%
S 28 A SRl e o5 s shansanyalb-framathy IIEopRIMPRRME-2-{ [S-(triflucromethy]
pyridin-2-W)6iS 1pRIpanpnitdpRuphe By 1)-2.(3-eyanophenyl)-1-methylpropyl]-2-methyl-
2-{ [5-(trifluoromethyl 5 pyridin-2-vl)oxylpropanamide: Route Bo ~ ~/O

N 1) Chloride HN tt2N HNMe Me DMF/MTBE / Me Me CFs
ECOSORS 094 CRNESIIEeCFg CI To M
HyNL 0 %)% i ' trrepandthepmiEoudfs -
B B0 TSP @anuric chloride (12.95¢g).  °

#5)-1-(4-chlorobenzyl)-2-[(2-methyl-2-{ [5- ¢!
(trifluoromethyl)pyridine-2-ylJoxy}propanoyl)amino]-propyl}benzamide .
TO(E;TJDLZEM gm&ﬁ@mi%g@@ﬁﬁﬁ@?ﬁ&%&&@tm}?%@h&%kﬁt Ewas
. - sk Qver aperi - utes. The reaction
o I B BreR Ll S Sion:
aged for 2 " sy 6'C- A Sotitibi ot e errBotri himatnd-2506- mL) was
(tnﬂuoromgtjﬂ@?mjﬁi@%ﬁ&@mg}ﬂr;p&iﬂ)ﬁ)b[ﬁhﬁ?pi@ﬁﬁlﬁb&ﬁkﬁ&@-@fﬁrﬁ%@q@f 84MRS:, 85.5
Wi%, 50 ¢ aged e i to settle. The organic,
e e U R s

. er was washed with water (
FIUES. i%;het%ﬁovr\‘,%a%%%%d[\%‘bgév%ﬁﬁiess the M%BE (400 mL.) was added, and the solution was

cooled to 0 °C. A solution of 10% aqueous NH4Cl (500 mL) was added while keeping the temperature

less than 10 °C. The mixture was aged for 30 minutes and the iayers were allowed to settle. The organic
layer was washed with water (500 L) twice, and the resulting organic solution was azeotroped with
MTBE to reduce the water level to <500 ppm. ECOSORB C-941 (40 g) was added to the dry organic
solutton and the mixture was aged at 40 °C overnight. The mixture was cooled to room temperature,
filtered, and washed with MTBE (200 mL). The solution was concentrated to 225-250 g / kg solution ,
seeded with 50 mg of he;misolvate . and aged overnight at room temperature. N-heptane (935 mL) was
charged over 6 hours, and the slurry was cooled to 0 °C. Afier aging for 1 hour, the batch was filiered
a_nd washed with n-heptane (235 mL) to afford 43.0 g of the title compound as 2 hemisolvate (92.1% ee,
94.6 Wi% title product, 99.8 area%, 83% isolated yield). |
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MTBE to reduce the water level to <500 ppm. ECOSORB C-941 (40 g)
was added to the dry organic solution and the mixture was aged at 40 C
wo 20086Right. The mixture was cooled to room temperature, filtgred, § 13514

washed with MTBE (200 mL). The solution was concentrated to g 275/

/ kg solution, seeded with 50 mg of hemisolvate , and aged overnight at

room temperature. N-heptane (935 mL) was charged over 6 hours, and

the slurry was cooled to 0 C. AEEABGIRG fGr | hour, the batch was filtered
Jsolation GINA- E’YQ%@@ Y\ﬂﬂaﬂbﬂdﬁﬁgﬂﬁ?—ﬁ%giﬁlﬁﬂ%ﬁ re. rﬁg’t‘l%r 1%5%32%%&151 2-{[5-

oun emiso vate % ee, 94.6 Wt%t e product 9
| DIODANA Arph K _

II]E)@A-MPE@H@H@@“@W&Q{ eqmpped with overhead stirrer and thcrmocoaple 350 gof .
N115.25I8- Sl bnddspilaopeeoyed; (3 canapfiepyl: iﬁmw@r@ﬁwmmmyl
pricin 2 G SUHGIME Y2 Y gy gDt PRlymaren 8 1n 3 L

nec ottom asK equpe h over ead sturrer an
acetate:heglans Métuga‘—ﬂ% gedsfor 1 h, and the;n filtered over a very small bed of SOLKA FLOC,

~ thoroughINp[i51BS T4 Gloharoplitny ed-(3 myanbphaaybslomesdprapytl: 21metiieh-cake was

washed wgﬁ{ l[i GF'H%%QB mz)flJtaBé( lit%‘a?sé%ﬁ%é/ 1@2[&? af‘ﬁ‘é‘llﬂ? él&ﬁ@éi*%!%h %1Sned (combmed

slurried in a total of 1.82 L of 2:3 isopropy! acetate:heptane. The mixtu

ee=98.5% f5ks AGETF 311 RIARBYHERT Masrbrat oy danrs ey lotreowerrstfae into a 22
L 4 neck tvarblorshiyn Slalich@Higierdes frenhdimediiibet oWl doeminimingdheddsseofcharged with

"2.35 L of e lisuarss Fnesfiltercake wasnashed mith b bnofyhi3 hlﬁétﬁyi%%%ﬂe-memyi-

toas rate fIa k.. The two filtrates_were n
2 5o R G P o ol B SO et P e
from the Swmsﬁbmrhmréemterwdoa%me Haeek o0 Wettoiielask trhkatshtehswesd at 45
°C ovemlglﬁafﬁﬁbtﬁs‘ﬁngg QUeravsiemh RRiraadvie mﬁdlatgedluﬂt{he?o% 5 ®furs, then 220 mL

lieptane apfg @ 3t§4 Olfl 1 mL of h tan at 9 mL. n 6783 of hegf]a&e at 6%n’1l.lmm

met

oropeen -(3-cyanophen met ro .
Once all heE‘Bf‘EES"‘(tﬁﬁ a%ém%wr%ﬂ-r 20056 )1*/@/ ﬁﬁ&%ﬁd@%gﬁ%&%ﬁ tgtch was Cooled to
0 °C and {Rdljonongivd Steddyasiohtsinédidrdm tichepmie ol S)YfERCOMPbENd, crystal
Form B (2878, ¥7% {£316) {120 AW ASadieH-ana (e batahy 9&%9 6842 9d5 1.cap,
69.5 wi% overnight. The resulting slurry was then charged with 150 mL of heptane
wt% 85%8Y5 hours, then 220 mL heptane at 2.0 mL/mih, then 1131 ml. of
heptane at 9 mL/min, then 6788¥AMRIfiéptane at 60 mL/min. Once all

Isohﬁon bHentanewas m@ﬁﬂﬁdbé%@m@%ﬁl@%%ﬁﬁ ﬁl@ﬁ@lgml oxy}

ropanoyl he b tch W cooled to 0C and aged for 1 hour, filtered, and washe

87% isolated yield (from hemisolvateg@nd corrected for seed), 98.6% ee,
99.5 LCAP, .0 99.5 wt% assayy, CEA Isolation of 3-{
(1S,2S)-1-(4-chlorobengy . -3ai.j' 2‘1‘%

[5- (trrfIuoromethyl)pyrrdrne -ylloxy } propanoyl)arﬁrnol propyl}benzamrde

Example 8), solvent was@emoved on rotovap. The crude
p

After the hydrogenation was complete (Example 8), solvent was removed on rotovap. The crude
oil was diluted with toluene (10 ml/g) and 10% NH4CI solution (10 mL/g). The layers were separated,

" and the toluene layer was concentrated to an oil. The oil was diluted with MTBE (3 mL/g), seeded with

5 wt% chiral amide (7) MTBE hemisolvate and stirred overnight. After a seed bed was generated,
heptane (3 mL/g) was added, and the batch was cooled to 10 °C before filtering. 90% recovery of the
title product on 3g scale, 2% in quuors, some stuck to flask. 99.6 LCAP. 0.2% methyl ester impurity.
XRPD: FIGURE 13 shows the X-ray powder diffraction pattemn of the title compound generated on a
Philips Analytical XPert PRO X-ray Diffraction System with PW3040/60 console using a PW3373/00
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oil was diluted with toluene (10 mug) and 10% NH4CI solution (10 mLJg),
The layers were separated, and the toluene layer was concentrated to an
WO % %'n il was diluted with MTBE (3 mL/g), seeded with 5 wt% chiral N
(]% MTBE hemisolvate and stirred overnight. After a sBed/bet)¥5433514
generated heptane (3 mL/g) was added, and the batch was cooled to 10
C before filtering. 90% recovery of the SO title product on 3g scale, 2% in

ceramic JIURFSK s@McbskIckiia flagkddg. @%%Bu@ezyhmmy&ﬁgg% HOPMIR characteristic
dlffractlm PR an URE 13 sggr\éva% ltr%% ?ps y ff?)(qyéj Fd %t attern of the title

mp oun enerated o a ‘Pén % ray Diffraction

Thermal eyé!éﬁt {Hitn e BD%Y cthe SrrsplestrivectnF 3B Y06 thanpygediate amide was
obtained 2Q0BANMZ 046 B OV 7UGI0QRMERBbde Caramithrt dod khlwhodh tEIRAMRN S, weight

d.characteristi
o o ol L P £ S

(DSC) dag wers eSS R SRRSO T "SRRI 8 eweqaemagﬁaw@,w {w@iptic pan.
The DSC dates of theinttenmiédratersimisishosas roBIGIHRY &5 anhelmmsrate;ﬂﬁﬂ,@eﬁdmﬂérm
withane SlaRidragen; shihese N

b ;{?% was observaﬂge% from aﬁgg (tgeﬁr%plgtr%{l%g%%%%% yé?ﬁgé]r{gn% énﬁmpy
chatige o scan%mg calorimetry (DSC) data were collected at a heating rate of 10.
'C/min, under nitrogen atmosph&aMiFTathErmetic pan. The DSC curve of
_ ‘Isolatlon the- Wl@rml@%ﬁﬂi&ﬁﬂﬁymﬂ(ﬁ eGYRE. @t@iﬁﬂﬂo@d%@ Adneltr oxy}

endot erm il an e trapolated onset temperature of 70.9 a pea

anmino ,__n ide

Isolation of 3- {(1S 28) I-(4-chlorobengyl)-2-[(2-methyl- -2- -{
[5-(trifluoromethyl)pyridine-Z-y [laminol-propvllbenzamide
0 H2N HNMe Me Me & After! atlon was complete
(Example 8), 64.9 g of solgtion was concentrated fo 16.9 g >uptod5C
under vacuum. The solubility ofjchiral amide in IPA exceeds 1350 g/L
(grams of chiral amide pé&¥ litér of solvent). MTBE (348.2 g) was added,
and the solution was washed with 250 mL of 10 % NHA4CI solution. The '
AT AR OLEREGBA RRY theprbisih S anniu bl ih A e fisnt witkoetere@agd to 16.9 g
up to 45 @ bk eacimwaie)solitsiigsidvakarganic s ahAiercwsas BI0GEDIRRE: Withhiral

amide pem-tleﬁgf ggﬁféﬂ@) gM?E'Li ?Jqltg% a\ﬁ@ég r ﬂﬁesgoi‘&}%n ‘X}’ a%vc%ve%et%{ﬁaﬁ%g t%a of 10
% NHsCR 13 k%rhT he Jinal water CO”C@“”""“O e‘é"S‘nS uﬁ’%@ S Soution Was
then seeded with chiral amide hemieolvat WSV 4R F 4G 6L for
each wasipo HoursidndOrR5E. sAlutis pairriveptaid wils MTRE €4 hpd eoaligoeise the
water. T&V&E&%WAQ &aeaﬂaeﬁttm T Bgntgstml«t%at WHERIRBE M g\é@%pm This

" solution Was % Tfil S| c [ uot heptane (90 mL) was char %

A6 nosljcrse ﬁlrda Iaaﬂoet epta eﬂjésé‘@ﬁerﬁﬂ Wa e o2 hBavs at 20-
25°C. Atﬁtvtneleb neuseteﬁ«'w thergvaptire divagecthespetifioperivds oftfreatT2e-first aliquot
of heptan? 5@ fﬂ)?ﬁ@ufﬁ:ﬁh&@hﬂ&%' WB@S@B@&QQIQ]\S%E & §e?'lb§f opdrifienad '&ﬁﬁ-g@ﬁ iné

hours. TIAISRIACEMENT W Q S 19] cted HS' 4 fmL o n-he tane/N{gBEP

| an%ﬁ)1 g{%e gg)%d en%% 930 gss than Cin eFSva%tu HRTOPRE SR VAt deptane
charge, the(ﬁﬁ{}@ﬁﬂgﬁéﬁ%gt 20y 5% 195 20iPwE) Thaeofitign was filtered over a 5 micron fritted
filter. A displacement wash was conducted using 164 mL of 5:1 n-heptane/MTBE, and the solids were
dried at less than 45°C under vacuum. The final water concentration was < 0.5 wt. % (by KF). The final

MTBE concentration was 11 - 12 wt.% (as a hemisolvate) and the final heptane concentration was < 0.5

wt. % (both by GC). The chiral amide/MTBE hemisolvate was isolated in 90% yield, 99.3 LCAP.
EXAMPLE 16

N-[18,28]-3~(4-chlorophenyl)-2-(3-cyanophenyl)- l—methylprepyl]-'7-methyl 2-{ [5~(triflucromethyl
pyridin-2-yDoxvipropanamide: Route A
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MTBE concentration was | 1 - 12 wt.% (as a hemisolvate) and the final
heptane concentration was < 0.5 wt.% (both by GC). The chiral
WO ZE@ ﬁl&@g]’BE hemisolvate was isolated in 90% yield, 99.3 LGARAR 005023514
LE 16 N-[
IS,2S]-3-(4-chlorophenyl)-2-(3-cyanophenyl)-1-methylpropyl]-2-methyl-2-{
[5-(trifluoromethyl - pyridin-2-vl)oxylpropanamide: Route A -33 WO

2006/017045 PCT/US2005/023514 \ HN N\ HN * HZ (500 psi) M2 Me NC
'35'01% (NBD)2RhBEA:NG M. CF3 2.63 mptoh s mol )
NC Et- PNINO)Tey OGENWep 2ansr, NG Me CFa

idi-3,5- dlmethylph@ﬂqw 0Spineveihiniierbeth
-Me2F’71)2 Fe~ PPh2 &d’:ﬁﬁa : y"1’h{’5'lf')§&tylpho sp hiffo)terrocefyl-

ethyldi-3,5-dimethylpheny}-phesphene—-Step-A-Eatalyst Preparation In a
N2-filled glove box, Me,

((R,S)-((di-t-butylphosphino te WL%‘WBFB,5rdimethylphenyl-phosphi
ne), 300 mg) was added {o Hpottle contaifiing a stir bar.
(NBD)2Rh BF4 (183 mg) w&&_atided to the 5 same bottle and then
1,2-dichloroethane (20 mL ing solution was aged

with stirring for 1 hour, @&j-tetresyliingomidirecnasiadded to a 50 mL
stainless steel bomb. S@WE"%F&Q‘%{?&H R Silled glove box,
' startlng cyanoenamlde (product of Example 4,10 g) was dlluted with 100
“Step A: n-J=ofC chignyals sfe
In a Np- @na&g@s& soteeK@bﬁ}b(dnhh@ateblﬂwlth@)i&mmmmmm@mmmnﬁ—?h%phme)
300 mg) Q%tmmaa%gmlmww@&@ﬁslé@w Lokemb rAsroNRe ¢igslhasth@ied o the

autoclave via flexible olye Iene tubl (flushed with N2) and the
same botle gad e dofcioh IR FEERRES B AR BTt vith
stirring fsoluitmm, Wn%e%w@m%wsﬁﬁ@amréwlsde@hmb -
Step B: 9€9asgad Wi Nepurges three times. The autoclave was then degassed

In a N2 %Aﬂeg aove%%ces t, [§Se nﬁ%gn%ﬁeQ%\lgMé%?%{’tﬁgngi 5!9 Q(ng “_,l' Q%ﬁm&?{;\fﬁh }00 ml.

was mitiated, an t e emperature as railse . The. 5 reaction was
of 1,2-dicigedabB5002pditleGBifor ¥8:hbemsicThe %mﬁ&mw&g%ﬂ@m&pmwd to the
50 mi. stBMREEBo@h dothtiesuiling:Holiienywas transiorsadieananifndated to the

t W m O
aumczav%q ﬁ%%%% ﬁoigééﬁ%e%%‘i’g%}f& E{%ﬁg @ﬁﬁ%}%%n@@@ma%%ﬁéx{mﬁﬁx ¢

the autoqla g, fedlowadibh Wﬁ@uﬁgnﬁf@fﬁm@per chamber. . The autoclave was sealed and
degassed SdftriNgqrogestiytjpimicin 812 glimojayorapathoyfegise]-with Hy purges three times, and

pressurized up to 500 psi. The stirver was initiated, and the temperature was taised to 80 °C. The

reaction was aged at 500 psi, 80 °C for 18 hours. The temperature was dropped o room temperature, and
the resulting solution was transferred to an amber jar and assayed for ee and purity (9.5 g assay of -
cyanoenamide, 95% assay yield, 90% LCAP, 85% ee). '

- EXAMPLE 17 |
3-{(18,28)-1-(4chlorobenzyl)-2-[(Z-methyl-2-{ [5-(trifluoromethyl)pyridine-2-ylJoxy }propanoyl)amino]-
propyl }benzamide: Route B Hydrogenation using ((R,S)-((di-t-butylphosphino)errocenyl-ethyldi-o-
tolviphosphine) | ' '
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s

:0 propyl}benzamide: Route B Hydrogenation using
((R,S)-((di-t-butylphosphino)ferrocenyl-ethyldi-o tol ly phosphine) -34 WO
7045 PCT/US2005/023514 HNMMeM H2 (1000 psi) HN Me H2N
WO %A%Q@Q%N Me CF3 F, 0.6 mol% (000)2RhOT( 0 - 0.63 mol77CT/US2005/023514
((R,S)-((di-t-butylphosphino)ferrocenyl- O 6 ethyldi-o-tolyl-phosphine 7 CI
McOH, SO C CI Me P(o-tolyl)2 /FePPh2
(R, S) ((di-t- butylphosphlno)ferrocenyl ethyldt-o- tonI p hosphine I)i(

Ho (1000 psi)

mal% COD)Z

\‘ T8
dded to a 20 mlgsaawqa ngnaps{;s,barsngg;@D)ZR
added’to the same vial fﬁ&ﬂ@gﬁﬂ%@l‘% (20 mL) wgs's

resultlng solution was aged-wi 20 m nutes 5 and the resulting

steel bomb as the cataly
stainless steel bomb wasigconn ] mL3 _
containing 10 mL MeOH, The bomb assembly was connected to the

autoclave via flexible po&giﬁﬁfqébwos'mﬂ BEF N2) and 0 the
reaction solution was drawn into the autoclave followed by the MeOH
I inse-sebeabiopethe, @9@@&&5\@9@%&#&%@%&%&@%&%@4& lfﬂ%phme} (57.1
mg) was agﬁ § %V}%D vl\fl Po%%% nt (S t'bmesgg&%a (_Cz]la%/f%g\’éa gg? xﬁ;'s & :ﬁgS)ethe same

H2 purges three times, and pressuriz
vial and ﬂW&Mﬁaﬁl@@ W@Mp@f&t@@m Jeligsenh tea509Ed Witk seantipfon?Asninutes,

and the reagédgahikﬂﬁ@ \0&5 280eC thox PR Srhousm IdhetdarsRaratine WasHHOpReE #8x, enamide

[ nd the re ultl olyt ransferred tp an amber :
6@0ep Jérﬂ)ucr %Su forsedema%la'epur pr&?ifgﬁ ﬂ@@# @i%f OBIGIIYAY) trapgierred to
the same afﬁ%(fé%‘}&SEWWE’E apghespitige afoaeyeit Tipel Satlatesof The 150 mL

stainless sB{(ImH 26 Jris (bakiardben2f nds [{Rimeiyiee fibse bomb containing 10 mL MeOH. The -

bomb ass&ﬁﬁﬁ!?@f@!ﬁ@ﬁh%)&ﬂ%ﬂ@\@%@éwmw m&rﬁgm SGM%%T ) and
(1S,2S)-1-(4-cblorobenz ) met |-2- éﬁ quoromethy) pyridine-2 t

the reawfgﬂ %%{%w% W‘éfﬂ?ﬁ 9@5% bpse My (Vs iarssiohvert fecan the upper
chamber. e ABOBRYEA BRI dezpetohattntiy Poses ivrasiadde@tantiviave was then

degassed WRICHWABsaeated:nith, endsiallingibenipselvede si((dR:28dr (s initiated, and the

remperats O B e Sh e ISR R

AMinoJ: propyl} ,
temperatuggiasRImEL AMEPIBIBRENS aritidd mselinSshluie Wasatcinyiassdgeshiarber jor

and assayéd 5o @t R ghern cmlesto SEWih smvaterize bath eddi@Rlgyy was filtered
~ and EXAMPLE 18
Isolation of Crystal Type 1 Solvate of 3-{(1S,28)-1-(4-chlorobenzyl)-2-[(2-methyl-2-{[5-
{triflworomethyl}-pyridine-2-ylioxy } propanoyllamino]-propyl } benzamide
3-{(18,25)-1-(4-chlorobenzyl)-2-{(2-methy]-2- {{5~(triﬂuoromet-hyl)-pyridine»24
ylioxy } propanoyl) amino]-propyl)benzamide (540 g) was dissolved to 2 volume of 1.4 L. with IPAc.
Cyclohexane (1.95 L) was added and the batch was seeded with crystalline hemi-solvate 3-{(18S,28)- 1—(4~

chlorobenzyl)-2-{(2-methyl-2-{[5- (mﬂuoromethyl) -pyridine-2-yljoxy }propanoyl)amine]-
propyl}benzamide (Example 11). After a 20 min age, cyclohexane (13.25 L) was added over 1.5 h. The
batch was aged for 1.5 h at RT then cooled to 5°C with a water-ice bath. The slurry was filtered and
washed with cyclohexane (500 mL). The batch was dried in a 35°C vacuum oven with a nifrogen sweep.
ML losses were 48 g (8.8%). The final solid weighed 442.8 g (94wt% thereforeﬂiﬁ £).

EXAMPLE 19
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~ ?5 washed with cyclohexane (500 ml.). The batch was dried in a 35C
vacuum oven with a nitrogen sweep. ML losses were 48 g (8.8%). The

i lid weighed 442.8 g (94wt% therefore 416 g). EXAM 1|C"i‘ %
wo 2%&§6%/017045 PCTIUS2005/023514 Isolation of Crystal” (ESpishoassis

Solvate of 3-{(15,2S)-i-(4-chlorobenzyl)-2-[(2-methyl-2-{[5-
(trifluoromethyl)-pyridine-2-ylloxy1l opanovl)aminol-prowl}benzamide
Isolation @@;aazsm ¥sotaratianyyliy:2s)2-(ettigrdbénzyl)-2-((2-methyl-2-{[5-

&M%mrg,%%oﬂggngm propyl}benzamide

ISsolved toavolume of 4.1 L 5 with MTBE.

S B3l BB Aok C e ST hyD-pyidine - |
yljoxy }pr@pdiS2 Spibe(dpctpplDivenayl)i? ([R-2rmpthad-Grdreed and dissolved to a volume of 4.1 L

with mTHR: @iflugometbyl-pyigine-Aieanigpanaybasming: ?PXHQ%Q%@LEQ{Q D-2-(2-
le 11). AfteraZO%@?%} heptane (12.3 L) was ad ed over 1
t

methyl ”-ﬁswéﬁgp SRR RYBATS Pf?ﬁﬂlé’ﬁ”é%?é’ér%og@ RFIEAIS aple L.
After a 20tvatihadeh bephaney(Wab Ifiltere ddsiad avashédhwithenespthrver{2ged jomhe lbatt&¥ then

cooled to WASHIOARNEEEMACTWRSYIEY & NHOERK SWERRsIMIRSIRSMWRI©38 9. The batch

3.7%). The final. oI|d We| hed 0 1 93Wt% 9
was dried YRS 2K aflon 81?, rys aPType @ 3,?0{‘% 4Phg)ﬁnal solid weighed

Van

1011 g (9318 D eriaecttB@benzyl)-2-[(2-methyl-2-{ [5- (trifluoromethyl)-pyridine-2
ylloxylpropanovl)aminol-propyliesearmiged-ollowing the bicarbonate

Isolation o@nll%f g% @S%M%Q)%ﬁ ﬁ:ﬁ{ﬁﬁ@%ﬁrﬁﬁﬁ&l?@bﬁﬂéﬂeﬁaﬁ?ﬁ ?[5- |

(tnfluoromethy pyridine-2-yltoxy}p opanoy
mevmgmndﬂbﬁtaﬁtmnaMTmﬁxatr@&e@,G mea&mmd@bﬂ&mu (2~

methyl-2-YY8RIBISRGRy1-RMhHe 6. BRI AR caRe:

methyl-2-1 gg&#&%}é 9},} }%vler 90%%% ogiﬁégo% and tgecﬁ%géCE;%?r% ¢
disslved SRS SRRV T AR RGO S fotume o
~45 mL W@SAmwaisna@déii‘&frﬂ @%@@@@@WWQE% rddedsodciaink wa@: at 7‘_3 to'75 °C.
Over 90 Iﬁhaﬁg&ﬁ&\{@ 3O eSO OBIWEE COaleshRIavY sane Gt sermeehakel to dryness

mall,amount e ion s spmpled jnto,a vial and cooled,to it

and 3 ML o P PR Bl over 0
min. Sohtﬁ@n BateoBARRYE e Sede) %&5(5 R cmabarammpten telEpipsampled
into a viaBatChowlas aged gtibavem? feeds)slghilytivahaglicd aotatited and wasieftdro the

batch. BMHM&V%‘;M%%%@Q&E&\L@%% égé resu#%m%sg@géﬂ Ao A

wt %. Chiral HPLC = 90.4%ee. NM indicate it is
Stighly vghiSHB GRS SRR S E LR PHR AL ERS /A otmsgid HPLC assay
gave 99.BA¢ 2 Sy- M(%cﬂhmbﬁﬁkﬂk@@(@%netﬂ%ﬂ%[&@ﬁﬂu@mmmmm» iBooidyne solvate.
ine-2- yIonvIpropanoyI)aminoI REQRYABERZANIIde A single crystal was

e R OO S A 5

ridine-Ayiteiydesapanerdienihe] mstinsdHiprramisis o WA

Asghaddn ity \erglsslscl%a ﬁﬂ@ﬁ%ﬁr@%&ﬁﬁ@{a? Wﬁ%ﬁﬁtﬂﬁt&p@m&ﬁﬁﬁﬁﬁm&pﬁx

secon scan wder |ffr t|on terns wer
e e T
triclinic. ﬁwggn%@ %ﬁ&fér@dpppwmm@ﬁm%m fEFaaef AR saljssion using

30 second scan rate.

A-m !

The X-ray powder diffractzon patterns were generated on Philips Analytical X'Pert PRO X-ray
Diffraction System with PW3040/60 console. A PW3373/00 ceramic Cu LEF X-ray tube K-Alpha
radiation was used as the source. The experiments were run at ambient condition.

* In addition to the X-ray powder diffraction patterns, the forms of 3-{(18,25)-1-(4-chiorobenzyl)-~
2-[(2-methyl-2-{ [S-(trifluoromethyl)-pyridine-2-ylloxy } propanoybamino]-propyl } benzamide were

further characterized by their solid-state carbon-13 and fluorine-19 nuclear magnetic resonance (NMR)
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radiation was used as the source. The experiments were run at ambient
condition. ;5 In addition to the X-ray powder diffraction patterns, the forms
wo BbJal tles2S)-1-(4-chlorobenzyl)- 2-[(2-methyl-2-{ o
[5-(trifluoromethyl)-pyridine-2-ylJoxy }propanoyl)amino]-propﬁc}yéﬁig?ﬂﬂéz’”
were further characterized by their solid-state carbon-13 and fluorine-19
specira 1g_lu&cleﬁgsméa}gnetic resonance (NMR) -36 WO 2006/017045
Peeitn. PETIS 2005523514 NpB wectmme welicbstatel carbBella NMRISDRAMMR oystem
using a Bynk i i
g 2 Byykay 6 eaised Wn resBreker 5% 400WB MR Syster Wi@lgpgc%wgéﬁzed

e . be. The carbon-13 NMR spectt
proton/cafBiR- HOBRIG JRIANANECH I(Bfgl}@é%%é)%zeﬁ%gﬁ%%ggg%ggﬁa@%w@gﬁ%ﬁwﬁnmnon

tilized protqn/ on-13"cros
The Sampgea\?’i%sbig‘-%r?)ﬁﬁij&jé%ro%‘%Po’{ﬂ“’z%?ﬁéﬂﬁ of @ HampianwhsispuheapddOnkbizore F1
was perfopnfithe Ghemifahihifo O dterwasmppliBdtothe §H§§Maﬁﬁg§ﬁcgﬁo§l WA cine
(176.03 p penfpaneshcohpyicakshifts are reported on the TMS scale using the
arbon of i 176.03 p.p.m.) as a secondary reference. The
i ;@ﬁ%ﬁ-}%?gef u&ﬁﬁ’éf%‘%%@ﬁgeﬁwmmmwwmmw NMR system
ga r;E@Wﬁmﬁm@mimmmﬁw%@m@%sm@qwBulse
program. $pestrupiesitilizedpasine RS AGHLE rogram. The samples
backgl‘ounweﬁplﬁﬂwﬁﬁgiﬁn% l&:)f_uzo Zeagg | er!%éa eg\éﬂc’:éésu\ftﬁszelg Et%edn%ﬁn%%%gﬁ?fé“e
Chemical kg’af?k%round. A line broadening 6Ft REPEIpIR I hELpatmeformed.
bty rﬁ%@%f@rﬁ?@d@@ﬁ@ﬁﬁﬂ%ﬂ’ﬁm@ ErBHePNitec:y igmal secondary
“Teference ‘ﬁ@mf@mmmwhym;cz(ﬂﬁmNj)zgq)@ﬂl.external secondary ‘reference
which was assigned a chemical shift of -122 ppm. While the invention has
W%?eetrﬁed%%gg%gdhan illustrated with reference to certain particulari
" embodiments thereot HESE M g THusiatse with sgfpraciate thadivaenliglar
embodimegiafigest, tewifisiindis dndroubstitptionseaan beRRALE R IANIM s ang
substitutiontepartingiterméharsnitiiangpseng shihainvgaLion Foreee>éam ple, p
example, sSOYENERQINEL han the particular Solvents as set Torth R i apBatomyFor
chemical <25 useful in the chemical SyRtABELY Geitrtidyrirahevetiwirenddd, in the
o2l YRGrSfo e sthhethieTriperitsringen dstideutcboreht sabp e thn BRAIBRSMNI . scope
of the Clainf@m]@_ﬁdimammh@a&mamsj%@fﬂ%@%@ﬁ?@aﬁ% ) .Is reasonable. -37 P
WO 2006/017045 PCT/US2005/023514 WHAT IS ERIVEREPE: A
process for the stereoselective synthesis of amide (I): O HN~R3 R' CH3
R2 0 (U wherein: R1 is selected from: hydrogen, halogen, -C(O)ORe,.
-C(O)NRf2, -NRf2, and cyano; R2 is selected from: hydrogen, halogen
and hydroxyl; R3 is selected from: hydrogen, straight or branched chain
C1_10 alkyl, wherein the alkyl moiety is unsubstituted or substituted with
substituents selected from halogen, -CF3, -OCF3, and -ORa;
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wherein Ra is selected from cycloalkyl, aryl, aryl-C1 _3 alkyl-, and
heteroaryl unsubstituted or substituted with one or two Rb substituents
wo 2sdapandently selected from halogen, C1_3 alkyl, cyano, meghgxysapst 23514
trifluoromethyl; each Re is independently selected from halogen, hydroxy,
C 1-3 alkyl, cyano, methoxy and trifluoromethyl; each Rd is independently
selected from: halogen, hydroxy, cyano, methoxy and trifluoromethyl; Reis
WHAT IS (eldBfER #om: hydrogen, straight or branched chain C1_10 alkyl, aryl-C1{
alkyl-, aryl, heteroaryl, wherein aryl and heteroaryl moieties are optionally
substituted with one to three Re substituents, and,the alkyl moiety is
L unstbsiee %rt%n%%ﬁﬁ%% C\?\I/}'t%s Iﬁe?fﬁg?oar%cr% Rd moieties; each Rf is
independently selected from hydrogen, straightor branched chain C1_6
alkyl, phenyl-C1-6 alkyl-, wherein alky 0 oiﬁy\ijeg\%e unsubstituted or
substituted with one or two Rd subs ts apd wherein the phenyl
moiety is unsubstituted or substitéed with“ghe o or three Re
substituents. comprising treating an epande compound formula (II):_i(c)I
H2 R3 Rj O CH3 Rea ltd) with hyd @: gas in the presence of a chiral
catalyst. S 2. The process accordiig toClaim, 1, wherein the chiral
catalyst is selected from: - 38 WO 2006/01.7045 PCT/US2005/023514
_ (1) a chiral catalyst formed in situ by contacting a metal precursor, a
wherein: |i9and and optionally an activator; and (2) a preformed catalyst complex.
R is selectsdairgmp Idioses & ﬂ"&?g)@%%rﬁq( EinNB 1328188 from amido
R2 is selec@BG:E¥ANGidRZ4S, $elestaddsamanydiogen and chlorine; R3is ~-oRa CH3
R3 is seleckel B3R k%é?d%&&?&ﬁ@ﬁl Shedinbenzyh eyridyhandpyrimichd s erginty is
~each of phenyl, benz T I‘I(&ﬂ and_pyrimidyl are |[1511§ g&&gntl 4-OR2:
““S“b“‘m‘ﬁ‘?‘@ﬁﬂé‘fﬁ‘l‘ffétﬁdo”?%ﬁé 5l wﬁaeﬁtﬁ‘%o& éﬁﬁ%‘ht; and eacﬁ’%f) is
wherein Rinslepencibfripsedorio frand; ahiora, 3odie menylctesrand apgbstituted or substituted
with one of i GT0 B Rivhers hREpRHACRSS RRcAIEIRGARAbRN. 8 IWheusin clykbiSnethoxy and

cyano; R2 is chlorine; R3 is: jxORa
trifluoromethyl;

each RC is independently selected from halogen, hydroxy, C1.3 alkyl, cyanc, methoxy and

triflnoromethyl;
each R4 is independently selected from: halogen, hydroxy, cyano, methoxy and trifluoromethyl;
R is selected from: hydrogen, siraight or branched chain Cj.1¢ alkyl, ary}-Ci.¢ alkyl-, aryl, heteroaryl,

wherein aryl and heteroaryl moieties are optionally substituted with one to three RC substituents, and the
alkyl moiety is unsubstituted or substituted with one, two or three R4 moieties;
“each R is independently selected from hydrogen, straight or branched chain C1-¢ alkyl, pheny}-Ci.6

alkyl-, wherein alkyl moieties are unsubstituted or substitated with one or two RY substifuents and
wherein the phenyl moiety is unsubstituted or substituted with one, two or three RC substituents.

comprising treating an enamide compound formula (I):
O
Ay e
/' Z G,

R o

with hydrogen gas in the presence of a chiral catalyst.

2. The process according to Claim 1, wherein the chiral catalyst is selected from:
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L

-t

CH3 CH3 ; and Rais N CF3 the chiral catalyst is selected from: (1) a

chiral catalyst formed in situ by contacting a metal precursor, a ligand and
wo SRiianallg an activator; wherein the metal precursor is selectg F{]%T@}:{}' _

(COD)2RhBF4, [(COD) RhCI]2, [[NBD)RhCI]2, (COD)2RhOTT, 23514

(NBD)2RhBF4, (NBD)2RhOTf, and(COD)Ru(methallyl)2; the ligand is

selected from: (R,S)-(di-t-

(E’htyl pHoSHFtheyryrd Cemytdothyinlits, bedlimatiydphemyipkosRRiASigand and optionally

(-)-TMB TR aumst: (R} Hexaphemp; and the activator is absent or

traflyqr ic.acid; and (2),a preformed catalyst complex,:

(( S)%%@%S%%%S%l S"ltn% gfneg’rlre'c}){c':enyI-ethyIdi-3,5‘- dimethyiphenylphosphine

(COD)RhBFA4. 5. The process according to Claim 3 wherein: RI is amido;

3R2 is GhiorinessRa isrddiRao Sledhd] wangeiRais -39 WO 2006/017045

R1 is seldRed ﬂg§%§}g§é%§§}& J\I CF3. the hydrogen pressure is from 1 to 100

R2 is Sele%ttn&%sghﬁres, the femperature is from ambient to 90 C the solvent is
19 SEeSEI6 LY WO AR O kiKtRfFes of: MeOH, EtOH, IPA,

R3 is 2,2,2-trifluoroethanol, THE and 5 1,2-dichloroethane the chiral catalyst is
selected from: (1) a chiral catalyst formed in situ by contacting a metal
precursor, a ligand and optionall)é n astiyator; wherein the metal
precursor is selected from: (c@@ﬁ%& (COD)2RhOTHf,
(NBD)2RhBF4, (NBD)2RhOTf, and(CODJRu(methallyl)2; the ligand is

==

TR i s SEICted from: _ o |
5 8¢ %%aipﬁwlyfma&b RifsjTErroenyimady ieher<olyhohogiphing], (RiS), pyridy and

Pyrimidyi(@ﬂﬁﬂaimmwgpIum)fﬁfrmeemyk-ﬂik‘t&ﬂﬁi&&mtayh@hgﬁghm%gg@)-(di-t-
each Rb ibid ' - di-3.5-dimethylphenylphosphine,(R,S)-
(diphpe%ﬁmogggﬁ%?f%%%bﬁ%ésﬁ%i‘-’%f"édlfyéh%%p ‘Iintg,%)gwgﬂfﬁg(l?)-hex
aphemp, (R)-xyl-BINAP, the activator is absent or tetrafluoroboric acid; or
45 (2) Alsremsericd catistodShipl&xvdetested from:
R1is cyarfe)- AMBIHRGRRIREBBF4, (-)- TMBTP(COD)RhOTf O-TMBTP(NBD)RhBF4
- or (-)-TMBTPNRD)RNOTY, ; ((R,S)- ' .
- (di-t- éppino)ferrocenyl-ethyldi-o-tQIyIphosphine)(COD)RhBF4,
(R,S)-(di-t- ~8 5 and |

Raig .

‘Q\Nj}ﬂ:?a_

~ the chiral catalyst is selected from:

(1) a chiral catalyst formed in situ by contacting a metal precursor, a ligand and optionally
an activator; wherein the metal precursor is selected from: (COD)RhBFy, [(COD)
RiCHp, [(NBD)RhCH2, (COD)?RhOTY, (NBD)2RhBF4, (NBD)2RhOTY,
and(COD)Ru(methallyl)?; the ligand is selected from: (R,S)~(di-t-
butyiphosphino)ferrocanyl—ethyldi—B,5dimethylpheﬁylphbsphine, (->TMBTP, and (R)-
Hexaphemp; and the activator is absent or tetraflworoboric acid; and

2) a preformed catalyst complex, : (R,S)-{di-t—butylphosphino)ferrocenyl—ethyldi—3,5—

' dimethylphenylphosphine (COD)RhBF4.

5. The process according to Claim 3 wherein:
R1 is amido; R2 is chlorine: R3 is:
o OR?
CHg5 CHs . and

Ra2js
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butylphosphino)ferrocenyl-ethyldi-o- tonIphosphlne)(COD)RhOTf
(R,S)-(di-t-

WO 2@@@)% o sphino)ferrocenyl-ethyldi-o- tonIphospIune)(NBD)Rh}%;;(ljzélrnS2005“)23314

butylphosphino)ferrocenyl-ethyldi-o-tolylphosphine)(NBD)RhOTf
additionally comprising an additive selected from: tetrafluoroboric acid,
trifluoroagetie, acid, BF3, BF3IPA and BF3MeOH. 6. The process
accorln aiftd wherein: Rl is amido; R2 is chlorine; R3 is: 1 cORa
CH3 CH3 and Rais N CF3 the hydrogen pressure is from 10-40

the hydrogammsshes éssfromidad Mperatspbesdrom 35 to 65 C the solvent is selected

the tempef6@IT: RUFRRLABERIBssafedMeOH, IPA and 2,2,2-trifluoroethanol the chiral

the SOlV&n?%%%CSCt é:% %!%Iﬂelc:tl?rg (gli'omlméé_lf?l a 8% thg[ﬁlé%t’a}:!a gcotl%gfg Izn'?%ltg%g?%/{%:ﬁogqt;%{tl gq‘ and

meta precurso aligand a
1.2-dichlogpeiapsor is selected from: (COD)2RhBF4, 40 WO 2006/017045

the chiral BAETYH 5200028634 (COD)2RhOTY, (NBD)2RhBF4, and (NBD)2RhOTf,

e ligangl. Qf )

e, ﬁf?é‘?&ew S BB FREAEE ( oRR ) optionaly
the acfl vafora i ’tné (TR mdséﬁfﬁ@%‘i 6 REEBF4rom

L (1)- TS PRPRIOBIRNBPLREBE)- (@I B HuIPhespCOD)Ru(methallyl); the ligand is

< e RO R e 5

(R, SSdc dJrjutylphosp no)f rrocenyi ethyidx- -napt ylphosphme (R S)»(di—t-

bUty'mem%mwwﬂeﬁﬁwwmﬁmﬁmmﬂ-
0pt'°@%ﬁ&@m%b‘ﬁm9@ﬁ@é@ﬁw@aﬁﬁjﬁ?ﬁﬁ W}gﬂogﬁl {*)afﬁiseﬁ;; qu)lgkaphemp,

chlorlg?‘(? %gﬁlsﬁ% 3-13&% o ‘%Ittégré:éla S%%gfy%%%?ﬁoﬁoﬁm%‘%%eoﬁ ydrogen
("ﬁ)ress%?ée@%%citﬁwﬁtfﬁrﬁ?}ﬁﬁéﬁﬁg@sfmfﬁe %%TME&%@@Q%F&@E@@-
from: TR EHHADORMEREST ¢omm@mwmmﬁ%@m—amartmﬁomfa ((R,S)-
"9a”‘Ed%%ﬂ%ﬂ@s%'h{no)fenocenylwethyld:@-toiyiphosphme)(commF4, ((R,S)-(di-t-
butylphosphino)ferrocenyl-ethyldi-o-tolyiphosphine )} COD)RROTH, ((R.5)-(di-¢-
butyIphosphino'}fer.rocenyi—ethy1diuo—to_lylphosphine)(NBD)RhBF4, or (R,S)-(di-t-
butylphosphino)ferrocenyi-ethyldi-o-tolylphosphine (NBDIRLOTE

additionally comprising an additive selected from: tetrafluoroboric acid, trifluoroacetic acid, BF;,
BF;*IPA and BF3°MeOH.

6. The process according to-Claim 5 wherein:
R1 is amido; R2 is chlorine; R3 is:
§><OR3 |
CHg . ; and

Rajs

—@-Cﬁ.

the hydrogen pressure is from 10-40 atmospheres,

the temperature is from 35 to 65 °C

the solvent is selected from pure or mixtures of: MeOH, IPA and 2,2,2-trifluoroethanol
the chiral catalyst is selected from:

O a chiral catalyst formed in situ by contacting a metal precursor, a ligand and optionally
an activator; wherein the metal precursor is selected from: (COD)2RhBFg,
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an activator; wherein the metal precursor is selected from (COD)2RhBF4,
(COD)2RhOTf, (NBD)2RhBF4, (NBD)2RhOTf, and(COD)Ru(methallyl)2;
wo HheAigared is 0 selected from: .

_ (R,S)-(di-t-butylphosphino)ferrocenyl-ethyldi-o-tonIphosphinPe(fvl(UI!\",SSZ?-0 H/023514
(diphenylphosphino)ferrocenyl-ethyldi-t-butylphosphine,(-)-TMBTP,(R)-hex
aphemp, (R)-xyl-BINAP, the activator is absent or tetrafluoroboric acid;
and (2§ @paRbihbdeataRIEBm pleX NREHYTRHBTR (OIR)RMBfefcted from: (R,S)-

additigpal sk itV ected fram: tetraflu r id, .
trifluo%?a%c%@[ic aciﬁ ghr?dg)ﬁgr %%gﬁg%ﬁéﬁoﬁ%{%gs éé%egggg—d?#g%%%%cmam
1, whE&iFFHeEnamide compound of formula (Il); O HN'J~ R3 RI O CH3
2Rz whereiprmed RI2RS cangIRGsaleriad tefine il WRIR(COMRWBE, ((R.S)-(di-t-
2006/037BASREEIS 4.1 | uRd,
of forrgmlygégl -0 és%ﬁ%@% OR%E%@P%%?%%ﬁﬁ H&% %fz&%%d‘ ¢
HN -2 P R TR e S A B st S HRr o p ek BRI St (Ryhelliir:
R4 is Wldrhet frepcandethérsholiib doly ISt phidloyNBiNBidRthe aryl and
ofteteribacynmointies additinsulastiid feshor BRPEILLR BYitEH0 three Rc
substituents, and the alkyl moiety is unsubstituted or substituted with one
or two Rd substituents; 0 R1 , R2, R3, Ra, Rb Rc, Rd, Re, and Rf are as
7-definddgmietsiraconingie plyaedsvherdrding to Claim 8, wherein: R1 is
‘Rlis amige|Bétsdilatneaidde: and cyano; R2 is selected from hydrogen and
- cHiglingr® R3 is xORa CH3 CH3

CHy CHy and

the-hydrogen pressure is from 20 to 40 atmospheres,

Ra s

the chiral catalyst is selected from:

(1) a chiral catalyst formed in sizu by contacting a metal precursor, a ligand and optionally
an activator; wherein the metal precursor is selected from: (COD2RLABF,,
(CODY2RhOTY, (NBD)2RhBFy, (NB'D)QRhOTf, and(COD)Ru(methallyl)y; the ligand is
selected from: (R,S)—(di—t—bu-tylphosphino)ferrocenyl-»ethyldi—o—tolylphosphine, {R.S)-
(diphenylphosphino)fenocényl—ethyl_di~t-butylphosphinc, (-TMBTP, (R)-hexaphermp,
(R)-xyl-BINAP, the activator is absent or tetrafluoroboric acid; and

(2) a preformed catalyst complex, : (-)-TMBTP(COD)RIBFy;

additionally comprising an additive selected from: tetrafluoroboric acid, trifiuoroacetic acid and

- BF3MeOH.
8. The process according to Claim 1, wherein the enamide compound of formula (II}:
.
HN™ TR®
R Z Gy,
JO
: n
wherein:

R1, RZ, and R3 are as defined in Claim 1,
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R4 is selected from phenyl, unsubstituted or substituted with an Rc
substituents; Ra is selected from phenyl, pyridyl, and pyrin idinyl, wherein
enyl, pyridyl and pyrimidinyl are independently ung ¢1p e.%
wo ﬁﬁ(ﬁ)&lﬁ&ﬂ with an Rb substituent; ,0 each Rb is independent se%gii:% Hsu
from: chloro, iodo, methyl, cyano and trifluoromethyl; each Rc is
independently selected from: fluoro, chloro, methyl, and trifluoromethyl.
is prepared(y thedmosessaonareing touG@laimy: 9, wherein: R1is cyano, R2 is
chlorine, R3 is: XCRa :5 CH3 CH3: R4 is 4-methylphenyl; and Ra is -42
WO 2006/017045 PCT/USZOOS/OZBSl/b NQ GF3 the base is potassium
carbonate, the palladium catalygtis sel rom
tris(dibenzylideneacetone) d||um D), and
bls(dlbenzyl|deneacetone)p8flad|um( ; aftithe palladium catalyst
additionally comprises a phosphing I'and selected from 1,4- 5
bis(diphenylphosphino)butane, @
1,1'-bis(diisopropylphosphiredterfocene. 11. A process for the synthesis of
enamide (11): HN'R3 Rs O Ghig RZ O (li) wherein: Rl is selected from:
hydrogen, halogen, -C(O)ORe, -C(O)NRf2, NRf2, and cyano; R2is
with am&e&p@)ted from: hydrogen, halogen and hydroxyl; R3 is selected from:
hydrogen, straight or branched chain Cl_10 alkyl, wherein the alkyl moiety
is unsubstituted or substituted with sQbstituents selected from halogen, .
- CF3; OCF3, and ORa; wherein Ra |§lb\elected from cycloalkyl, aryl,
aryl-C1-3 alkyl- and heteroalkyl i ubstifited or substituted with one or
two Rb substituents independently selected from halogen, Cl _3 alkyl,
in the preggrgsdl mhbFbBA AT AMIBIAMBIHY|; each Re is independently selected
wherein: from halogen, hydroxy, C1_3 alkyl, cyan, methoxy and trifluoromethyl;

R4 is seld@BReh IS, %@é}gﬁ?iIXﬁQbﬁc ﬁg.lj[‘ﬂm whAIOGaR: AYAUNhEIBR moieties are

methoxy and trifluoromethyl; Re Is selected front hydrogen, straight or
unsubstitpfed pruBsEHEA Bih TW&%}F*&&F EFhseps, aph! ‘1}?& &?%ﬁ‘Wﬁ Brestityted or
substitutegindithetaroaryloREisttestaratoptionally substituted with one to three Re"

R, R2, REDRLItgeNS, pnckg,akyLpaialyisddnaidstituted or substituted with one,
two or three Rd moieties;

9. The process according to Claim &, whéreig:
R1 is selected from amido and cyano;
R? is selected from hydrogen. and chlorine;
R3is
§><OR3

CHg .

R4 is selected f_rom phenyl, unsubstituted or substituted with an R€ substituents; _

Ra is selected from phenyl, pyridyl, and pyrimidinyl, wherein each of phenyl, pyridyl and pyrimidinyl are
independently unsubstituted or substituted with an RP substituent;

each Rb is independently selected from: chloro, iodo, methyl, cyano and trifluoromethyl;

each RC is independently selected from: fluoro, chloro, methyl, and triﬂuoro’me'thyl.

10.  The process according to Claim 9, wherein:
Rlis cyano, R?2 is chiorine, R3 is:

§><OR3

CHs .
R# is 4-methylphenyl; and
Ra s
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i

each Rf is independently selected from hydrogen, straight or branched
chain C1_6 alkyl, phenyl-C1-6 alkyl-, wherein alkyl moieties are
WO 20¢@tib¥etuted or substituted with one or two Rd substituentspangyedoesais sy s
the phenyl moiety is unsubstituted or substituted with one, two or three Re
substituents; comprising: treating a compound of formula (111): -43 WO
20864917045 PCT/US2005/023i14 0 0;S R4 0 R1 CH3 R2 O (lll)
‘v@—ﬁ@% selected from: aryl and heteroaryl, wherein the aryl and
heterdaryl moieties are unsubstituted or substituted with one to three Re
the base is i v ; 2l ' in the presence of a base and a
dipalladid mﬁ;ﬁn &ﬁaﬁﬁgﬁﬁﬁﬁﬁgﬁﬁgﬁw%m misdibenayhdeneaccions)
e alladN-[f}s,2%%@2—%?&56‘%@ PR IR PR ERg)-1-
. (2_ N WIWW93?%WPFP§S(¢MM@1@M selected from 1 4-
1s(diphepypidispRind) btylprapan amigeHon ized by the solid-state
carbon-13 CPMAS NMR cﬁractﬁﬁ%@%ﬁ%ﬁg\éﬁﬁgﬁ%}%ical shift values
110f 164.6, 137.1, 111.3, 23.6, and 16.9ppm, according to FIGURE 19. . 13.
A corfipBarRH Srbiety #bess chrarimide (1):
N-[S,28]-3-(4-chIorophenyI)-2-(3-cyanoe9henyl)-l-methylpropyl]-2-methyl-2
-{ [5- (trifluoromethyl pyridin-2- I)oxﬁ%anamide solvate type 1,
characterized by solid-state PMAS NMR characteristic

- signals with chemical shifvaties-q# 64,1, 1423, 112.5, 26.6, and 18.6

ppm according to FIGURE 26; crystalline N-[ 1
S,2S]-3-(4-chlorophenyl)-2- @* nophenyl)-1-methylpropyl]-2-methyl-2-{
[5- (trifluoromethylpyriding2 e Jpropanamide solvate type 2,
characterized by solid-state carbon-'8 CPMAS NMR characteristic
herein: signals with chemical shift values of 164.1, 142.3, 112.5, 48.7, 26.6, and
WUETeIR: 18 6 ppm, according to FIGURE 27; crystalline N-{1
Elis selﬁcg,@zgﬂﬂa‘—(h%%odt@vgd%zq{ﬁmﬁlom@@m%;mr?ﬂggggyau]é:zg-methyl-2-{
R2 is selecdtog (i %ﬂ%gyl ridin-2:yl)axy]propanamide solvate type 3,
R3is Seiec%af;%ctecr;i[zgld ’s%%?%*a?‘édﬁ%‘c?- 3 CPMAS NMR characteristic
signals with chemicar SHift VATIER b F 123 61 24C8y 2567819 the 28, ibicky is
unsubstitutyf o5 SR BFAINYORIRIGURECRS; Eoystelin®s, CFs, OCFs, and OR
wherein R&{b@&@hﬂ%ﬁﬂ}&%ﬁﬁﬂ@ﬂ[w@gg@gﬁ[ig gg?é?é:%%%ed by the X-ray
IC dIffr

. : . i or substituted
with one oPQERY Jiffiaction . pattern exhibiting characteris CHBR PRk .
i %c})rlrespon(gng titl)tsdl%% %’?ﬁa‘éﬁ%ﬁ%‘%%é@%@%@@@a alkyl, cyano, methoxy and

uoromethyl;

each R is independently selected from halogen, hydroxy, C;

VIO

-3 alkyl, cyano, methoxy and
rriflsoromethyl;

eac? Rd is indepe;ldentiy selecied from: halogen, hydroxy, cyane, methoxy and trifluoromethyl;
R€ is selected from: hydrogen, straight or branched chain C 1-10 alkyl, aryl-Cy_g alicyl- aryl ﬁc;{eroaryi

wherein aryl and heteroaryl moieties are optionally substituted with one to three RC substituents; and the
&IE_{yE moiety is unsubstituted or substituted with one, two or three R4 moieties: |

each Rf is independently selected from hydrogen, straight or branched chain C?i_é alkyl, phenyl-Ci_5
alkyl-, wherein allyl moieties are unsubstituted or substituted with one or two RG substﬁuents and )
wherein the phenyl moiety is unsubstituted or substituted with one, two or three RC substituents;
comprising:

treating a compound of formula (IIT):
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3.4 angstroms generated on a Philips Analytical X'Pert PRO X-ray
Diffraction System with PW3040/60 44 WO 2006/017045
WO 2ieA1785005/023514 console using a PW3373100 ceramuc%@&/ﬂ&@%%;ﬁH
tube K-Alpha radiation as the source according to FIGURE 1; crystalline
3-(4-chlorophenyl)-2-(3-cyanophenyl)-1-nlethyiprop-I-en-1-yl
4-methylbenzenesulfonate characterlzed hy the X-ray powder diffraction
pattern-exhibiting characterlstl ractBnSpééks corresponding to
d-spacings of 9.3, 8.1, 6.6, 5. : ngstroms generated on a Philips
Analytical X'Pert PRO X_—ra&1 G m with-PW3040/60 console
using a PW3373/00 ceramic Cu LEF X- ray tube K-Alpha radiation as the
source according to FIGURE 4
N-[(1Z2)-3-(4-chlorophenyl)-2-(3~gyanophenyl)-1-methylprop-I-en-l-yl]-2-me
thyl-2-f [5- (trifluoromethyl)pyr&g in -2-ylJoxy}propanamide, characterized by
the X-ray powder diffraction p ttern exhibiting characteristic diffraction
wherein RQ?Saﬁec? é)ondl g to -spacings of 7.6, 5.7, 5.3, 5.1, 4.6, 4.1
angs roms% ﬁt‘?fﬂ?l'ﬁﬁ's KﬁﬁT?WC@F)@Pbﬁ@F@@rﬁ(arﬂw[mﬁnacum
uﬂsubstlmgggémmtmw toondtieusinga®W3373/00 ceramic Cu LEF -
with amidX@ay tube K-Alpha radiation as the source according to FIGURE 7,
crystalline 3-{(12)-1-(4-chlorobenzyl)-2-[(2-methyl-2-{
-~ [5-(trifluoromethyl)pyridin-2 i O
ylloxy}propanoyl)amino]-prop-I-en- ﬁi&benzamlde characterized by the
‘X-ray powder diffraction patterrﬁ"ékhlblﬁﬁg characteristic diffraction peaks
. corresponding to d-spacings of 6.2, 5.9, 5.2, 4.6, 4.2, 3.9 angstroms
m the pres é?é) G Pﬁﬁ%ﬁé%&%wémtx Pert-PRO X-ray Diffraction System
- with PW3040160 console using a PW3373/00 ceramic Cu LEF X-ray tube

- K- Alp I tO F| URE 10; and D
e BB AR S,
e e i P B8 e oy e iz
the SOhd-S@Iﬁquaﬁ:t@nié@Ww%@kﬂ%ﬁﬂ@%@%&f%h%ﬁ’%uw gf 664 6, 137.1,

111.3, 23.ghampiepsic dithacion Reakmeorsesponding to d-spacings of 9.0,
5.3,51,45,3.9 angstroms generated on a Philips Analytical X'Pert PRO

X-ray Diffraction System with PW3040/60 console using a PW3373/00
- BeerartiempemasyiacigtityemKk -Alpha radiation as the source according to

crystalline N@SE&E}@(A&%I@@WW%Q%&?@EM YO ethyipropyl]-2- 2-{[5-
2 i henyl)-Lmethyipropec i etyl-2-{(5
A e

t)e type 1, ¢ az‘actenzed by sohd«state carbon-13 -

CEMA DA RIDHIBHONY) - Blesksiphetog)el ToetIOp iers Ik Zamers.s
ppm accordih}é @-HE}Maaromethyl)pyndln -2-ylJoxy}propanamide; and 0 3-{ -

crystalline Nr 44 gh Q ﬁ@&g XD ethyl-2-{ [5-(trifluoromethyl)pyridin-2-yl)oxy
m}igzpo ang lYamino]- pro -d_%e(glcpa% %iﬂr[’(i’ah%“éh WSOPYE fmeth?l 2-{15-
(trifluoromethyl pyndin-2-yl)oxylpropanamide 501"?1&5 type 2, characterized by solid-state carbon-13

CPMAS NMR characteristic signals with chermcal shift values of 164. 1, 142.3, 112.5, 48.7, 26.6, and
18.6 ppm, according to FIGURE 27,

crystalh_ne N1 S,ES}~3-(4—ch10r0phenyl)~2-(3—Cyan0phsnyl);l —methylpropyl} —2—me‘thyl-2-{ {5-
(triflnoromethyl pyridin-2-yl)oxy}propanamide solvate type 3, characterized 'by solid-state carbon-13
CPMAS NMR characteristic signals with chernical shift values of 143.6, 140.3, 25.6, 29.7, 24.1, and 20.9
ppin, according to FIGURE 28;

crystalline 3 i-(4~ctﬂqrobenzyl}—2—oxopropyi}benzonitrﬂe characterized by the X-ray powder diffraction
patiern exhibiting characteristic diffraction peaks corresponding to d—s@ac’mgs of 7.4,4.6,4.0,3.8,3.5
3.4 angstroms generated on a Philips Analytical X'Pert PRO X-ray Diffraction System with PW3040/60
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console using a PW3373/00 ceramic Cu LEF X-ray tube K-Alpha radiation as the source according to
FIGURE 1;

crystalline 3-(4-chiorophenyl}-2-(3-cyanopheny!)-1-methylprop-1-en-1-yl 4-methylbenzenesnlfonate
characterized by the X-ray powdet diffraction pattern exhibiting characteristic diffraction peaks
corresponding to d-spacings of 9.3, 8_1,_6.6, 5.7,4.1, 3.4 angstroms generated on a Philips Analytical
X’ Pert PRO X-ray Diffraction Systern with PW3040/60 console using a PW3373/00 ceramic Cu LEF X-
ray tube K-Alpha radiation as the source according to FIGURE 4;

crystalline N-[{ 1Z}—3—(4~chloropheny!)—2-{3~cyanophényl}~ l-methylprop-1-en-1-yl]-Z-methyl-2-{[5-
(rifluoromethyl)pyridin-2-yloxy }propanamide, characterized by the X-ray powder diffraction pattern
exhibiting characteristic diffraction peaks corresponding to d-spacings of 7.6,.5.7, 5.3, 5.1, 4.6, 4.1
angstroms generated on a Philips Anaiytical X'Pert PRO X-ray Diffraction System with PW3040/60
console using a PW3373/00 ceramic Cu LEF X-ray tube K-Alpha radiation as the source according to
FIGURE 7;

crystalline 3-{{1Z)-1-(4-chiorobenzyl}-2-[(Z-methyl-2-{ {5—(triﬂuorome:thyl)pyridiﬁ—z—

yiloxy }propanoyh)amino}- prop~l~enul-y1}benzanﬁdé, characterized by the X-ray powder diffraction
pattern exhibiting characteristic diffraction peaks corresponding to d-spacings of 6.2, 5.9, 5.2, 4.6, 4.2,
3.9 angstroms generated on a Philips Analyfical X'Pert PRO X-ray Diffraction System with PW3040/60
console using a PW3373/00 ceramic Cu LEF X-ray tube K-Alpha radiation as the source accorﬁing to
FIGURE 10; and |

~ crystalline 3-{(1S.25)-1-(4-chlorobenzyl}-2-[(2-methyl-2-{ [5-(trifluoromethyl)pyridine-2-yljoxy}
propapoylyamino}-propyl }benzamide, characterized by the X-ray powder diffraction pattern exhibiting
‘characteristic diffraction peaks corresponding to d-spacings of 9.0,6.0,5.3, 5.1, 4.5, 3.9 angstroms
generated on a Philips Analytical X’ Pext PRO X-ray Diffraction System with PW3040/60 console using a
PW3373/00 ceramic Cu LEF X-ray tube KfAlpha radiation as the source according to FIGURE 13.

14. A compound selected from:
3-{4-chlorophenyl}-2-(3-cyanophenyl}-1-methylprop-1-en-1-yl 4-methylbenzenesulfonate:
NA(1Z)-3 -(4—chlorophenyi)—2~(3-c:yanopﬁenyl}~1nmathylprop— 1-ep-1-yl}-2-methyl-2-{ [5-
{trifluoromethyl)pyridin-2-yljoxy } propanamide; and
3-{(1Z)-1-(4-chlorobenzyl}-2-{(2-methyl-2-{ [ 5-(rifluoromethylypyridin-2-y{}oxy }propanoylamino]-
prop-1-en-1-yl}benzamide.



