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FIGURE 3 shows differential scanning 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 temperature 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)-
1-methylprop-1-en-1-yl 4-methylbenzenesulfonate (EXAMPLE 3), generated on a Philips Analytical
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y] propanam d

havmgxﬁatrag}erﬁaﬁﬂléﬁracm Pffag%'fqrfaﬁpoa@pe @rc}wspafln%ﬁﬁ é 263 and 126
angstrd}hs[ 15, 25] - 3- (4 5

HC%ER?EP%']E h%?’ th -P{]%V 8%%%15 9}}}%?)%1,9%' 8?%? tjmy?)é gplgfsl]alhne gn?vate of N-

(18,253 -y botiigrpplepeiiraii3-denoghend)- direthy propgl] PAindthyd - ihrérifinorombthyl pyridin-

29008 5KhuF S B AL S5 BT AR VAR s

PW3040/8) qopgple mgaawmwgo camis QHIQI@F X-ray tube K-AILLPHa 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.
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FI GURE 18 di splays the solid-state fluorine-19 MAS NVR
spectrumof a FormB N-[1S, 25]-3-

W@ 2e06kiaDphenyl ) - 2- ( 3- cyanophenyl ) -1 - met hyl pre@lU$2085/603514
ethyl -2-{[5-(trifluoronethyl pyridin-2- X)
yl ) oxy] propanam de sanple. FI GURE 19 displays the
sol i d-state carbon-13 CPMAS NWR spectrum of a Form B
MIGURE 25 bhodrs the X-ray powder diffraction pattern of a Type 3 crystalline solvate of N-

[15,25] é (ﬁ fFllO%%F{ngS ?y(l?)c]y% g W@WX@L& g@&&ﬁi’ I{ Br(ﬁm{llo}on%ﬂm pyridin-

2-yDoxylpjopanpinieograsaieil de 2 gh:r}ppp énaljzt@p}ﬁ(’@e@ RROgK ey Piffraction System with

PW304§/§§ E%‘%l@ 5&1E%PW3§379mlc§raMct@ chen. 1%8 s - ALPHﬁialdﬁﬁorpzfs the source,
and 16

: E
having efyesssristialiffaptiop Pﬁ@lﬁ/&@’ffesaf“fdffi%éefiﬁ%%&f Fearfocria Bﬁl}‘ﬁ 2
angstroﬁlgyst alline solvate of N [15, 25]

F&géﬁg%ﬁ lglr%élig?s tﬁ %}é{dﬁ%t ﬁ’u&wﬁw ¥IAI§EN'%IR] spictrﬁnsof (a lc uystalline
solvate eatByildyl N-PIySIASHHB-1¢4- clﬂelpbl)enxly-]zpﬁ@mnmmﬂél ngp@ln@ratyéld}mﬂhﬂ 2-{[5-
(tr1ﬂuown}eh1y%v@i§ﬁ€% %lﬁ)dxg@rr] S;%an%ﬁé RO RY o litlifel A RRisRY ﬁ%rﬁm with

| ol e usi PWB3373/00 ceram c
chemic)-shifyvatugpel -6 AlaPH00 At | on as the source, having

Cﬁ@f)ﬁﬁtﬁ rdisﬁfa&&thg sdifarsard ﬂ%n@@@mm%‘éwﬂ&ﬂi dfQ i@ 2 crystalline
solvate G113t POMELS 25D (OB er R a2 a1} 2 methyh2-(15-

(trifluothinfeftiyBSyridan-pixdxty@iropagimide. Type 22olvaty sttabited mbarsadristi¢ egods with

Chemcfwisg%fiﬁiuP%gf('i?'% c(%r600p hyl ) - 2- ( 3- cyanophenyl ) - | - met hyl p
TRIGYRF. 23 dirplaby the Solidkit¢ Hvcrink-06 NEANONNR Sppgfiepgta.type 3 Crystalline

solvateda ﬁﬁ;}ﬂl Q%Nl[ﬁ W@Q@%E%Bhaﬁnﬁzt(@k%hoﬁﬁb ?1)R%étm§r0py1]-z-methyl 2-{[5-

I cal X" Per rac % ﬁ
(tnﬂuom@wbpxs@hrt%rﬁ%@w@ra@mﬁaldpv%@g?§Pb@te egRbT b ke Sgnats wity
chemc&ghﬁyvamébsf KoAbpia radiation as the source, 5 having

A b]%g Qr%éflsg ayﬂthd Isgll;f{ %ﬁet: éa?@onplga(é’i\g%% 5\1}@? %}%thllmq gf a t?pe 1 crystalline
solvatea;ﬁhgﬂe bDNE LFLIBERE- cﬁmrc@haw@ -2Bey2eopbanyPdvehylpiopyll-2rotethghl-{ [5-
fo
(trlflqu tthél%])yr 1rt—g—y1§%>8®?r 0%3%15 S0Py %’eqesoglg ae\régl% ée%y Ihhl'acterrlrsélc s1§1|1aés with
chemicabghift Jaluzs netaayl, 1423, [152.5126i6 Mﬁldﬁ&rm’!'fh Py i d| n-
ZFW] d; 9@9@&1@ '?ﬂ)lﬂxestatg @ﬁ%@ﬁ@h\@ﬁS Nl\ﬂh kpec®@$n of a type 2 crystalline

| cal ay Diff r on
colvaPBO of 601 bHa0 S eGP S D e B o L ety >[5
(trlﬂucﬁ%rﬁ@h/yl byAkeEn- Kyﬂbﬁﬁﬁoﬁ@dm%l DypeaSsolvae eShlbitefd&;gnSls Inathisimgjlar chemical
teris

shift v%ue§ |5(§£Ypﬁgl s8#vat& 1%acfd£108 hgg k1$'st1cC %%E%Eﬁan S(?\l gkﬁft value of 48.7
ppm. FI GURE 23 di spl ays the soI i d-st ate fluorine-19 I\/AS NVR

iﬁ}ﬁé@?hdlst&% ¥ab 1’5 @ﬁ\dgg ht ik ‘é‘%e%élﬁﬂa b€a %Ee 3 crystalhne

oro cyanophenyl) Y
solvatq q@mebyolf]\l (25, twrchzquqhsnylﬁ %wwh@w@thwwthﬂpmpyﬂ B HENTER

(trlﬂud?é(rﬁétﬁi;}l ?y&lﬂh)y@&yj]pJOQmﬂm ope 3T%Mte]ex§1©ité€9di@aﬁxﬁithbhﬁ1&ﬁ chemical
char ac

shift valugs thyéﬁlcp%{v!G% 1% Luggtmn tg%ﬁg&(‘g«%{gﬂ? g‘lgff h fd{ ﬁ)grmcales%ufp values of 143.6,
140.3,99k] -5 b4t anfibooppme- 19 MAS NMVR spectrum of a type 2
crystalline
SUMMARY OF THE INVENTION
The present invention is directed to a practical process for the preparation of an enamide (II) by
palladium catalyzed coupling of a primary amide (IV) with a compound of structural formula (IIT), as

shown below:



5

sol vat e sanpl e of
N-[ 15, 25] - 3- (4- chl orophenyl ) - 2- (3- cyanophenyl ) - | - net hy
wo proepylops 2- met hyl - 2-{[5- (trifluoronethyl PCT/US2005/023514
pyridi n-2-yl)oxy] propanan de. Type 2 sol vate exhi bited
characteristic signals with chem cal shift val ues of
-59.8, and -60.5 ppm 5 FIGURE 25 di spl ays the
solid-state fl uorbng 19 MAS NWR spectrum of Ca type 3
crystalline selvatg é%mpl e of HN)J\
N[I.S, 29 -4/c | or ophesyding 2- ( 3- op enyl )-1-met
hyl propyl 1B2-Yet Ryl C8s { F5-—(t+isf | Bbr onretihylCH;
pyridin-2-yl V] pr opanani gle. Type 3 sQlvate exhibited
i gnal s wN h'REéhemi cal ft vaI ues of
-60.5 ppm RFIEURE 26 di spl™ys the sold
carbon-13 CRHMAS NVR spectrum of a type 1 éryst alline 0
sol vat e sarrpl e of
whereil [15 28] (4 chl or ophenyl) 2-(3- cyanophenyl )-1-methy
1 dcfy ]1-2-me ;{71 &% t[éfluo o'i%)f
Rlis Sfawq %‘12@9’(0}%%& HEBn A QIR ~CRYNRI2 - wafléyaélszm bi t ed
R2 is S&@@é’d’éfﬁﬁ@rﬂi@;dggﬂ $h10 Iﬁdmgrgxy@hem cal shift val ues of

| QU
R e e g P
unsubsiifited ot subgit@ed witls substituends stected fremdalopéne Co§, OCF3, and OR2;
wherei 5 s%e% ld' f?’oxﬁ é%cer‘cféhgr[ W%@(ﬂldl %ﬂﬁﬁ 4n¥ %&%Qﬁﬂydnlﬁdsﬁtméh Ia)’substltuted

uor onet
with OIWF rvm %bii}t‘)‘e@%ﬂl@%{hiﬁﬁb}iﬁe&éted ﬁf91§éa12g%fv3\1/étag<yb £¥a0B; ethoxy and
trifluorStn H(}]l s with simlar chem cal Shl ft values to Type 1

eln a?l?tltlo tothec ﬁﬁgztlerlstlc i

n W
R is SRR G e\ b e o o B gl are
unsubstitd@d $O4ubslitsb@ivEh 6@ Beted Be LBMMRINMRISREAkY] Wibiddf isandupRButed or

.3 crystallin vate sanpl e of
Subsm‘f{?[f‘fvé‘ F8or Brq elﬁé FGFS5henyl ) - 2- (3- cyanophenyl ) - | - met hy
each R jsriwsopérflenlyveledisd from palpgen, iIodtaxyi €1-bialkpnestahgs methoxy and
| n-2-yl') oxy] propanami de. Type 3 sol vate exhibited
trlﬂuore]}ﬁ(g’thgrs with simlar chemcal shift values to Type 1
each RS is| lm@dpmlyasdlésttcd et balpgea, yldraxacyeno, methexysing traflepregpathyl;
R€ is s@léuedtl fecmh: 1§/aidoén, ¥iadi kiR Sr BlanchdSciin QAL Akyl 2ByI&C . @911@1,, aryl, heteroaryl,
24.1, and 20.9 ppm SUMVARY OF THE | NVENTI ON 5
whereip prykadtheterpprhppishes ase eptioadleybytigted %Fha%lﬁt%félree&‘:ée%%@ents and the

alkyl nfolty # REsubd@RET cilstiskitndd ifh &8 Ao@e thdeRd diyietd] | adi um

each Rf;@tlrﬁie%&ggxtlg ?HQJtéd’]fgmﬁ’ fx cﬁ?% g){t cgg;aqgnegil M%lln % 6%18’1 phenyl- C1-¢

structura
alkyl-, kzvhéreWaiMybmabmﬁs aRl unssbsstated of adbstitntedrwith par @gen R4 lsetistigents and
wheren]g %%&ﬁ?ﬁggt %@sﬁﬁﬁél’éeedn&';%%tl ute gggt)l(l%}{grf'\&ogoﬁéﬂege %{ﬂ%ﬁ%@ﬁ{s
f$td}ﬁurth6}dh@grewnt igyqugipyyFelatesrio Ble aﬁ@ﬁ@@camﬁwcepn pighe tetrasubstituted
enamid@ (Yt the MOBESbIMii nidd Y| nDiety is unsubstituted or
substituted with substituents selected from haI ogen,
CF3, OCF3, and CRa

HN HN
/ chiral Rh- catalyst

(I

wherein R1, R2 and R3 are as described above.



wherein Ra is selected fromcycl oal kyl, aryl,

aryl -G -3 al kyl - and heteroal kyl unsubstituted or
wG@aipsvitows ed with one or two Rb substituents PCT/US2005/023514

i ndependently sel ected from hal ogen, C _3 al kyl,

cyano, nethoxy and trifluoronmethyl; R is selected

from aryl , heteroaryl and G -io alkyl, wherein the

Riayibthanepdae tie peaen invemicatreless @rceystaliga borts ol 85,251-3-(4-

substituted w th on € HSubat:hh d46RtEy BREnbhe
chlorophgpﬁéfl—(%@;ag?%pe?yyb%gﬁgfg?qp&ﬂgg'ge@? zs{tqgﬁ%lflt él’th ed 3\]Nip?h one
yl)oxy]pmpfnamdd,?irspﬂgtgmlmlug nntgﬁdrcglagqystpjcfon% HOﬁng?'fdilé}ﬁtailvﬂe solvates falling
. o al ageRpe Bydr oxy, -3 al kyl, cyano,
mtomeﬁgtt%g%;%at%dl’@r’ﬂ%f [ Uor onet hyl ; each R is independently

sel ected from hal ogen, hydroxy, cyano, mnethoxy and

DETATIHD bEQﬁR@MIﬂYﬂET}@MNﬁb@m ed from hydrogen,
straig r

t. or .branched chain C.-io.al ky] .. |-G _6
AhqcRrpsent igygpfion i BF BFEHP JIPTOGH é?ré?aﬁ“rgreé?ﬂug%gxh et eroaryl
noi eties are optionally substiguted wwth one to three
Rc substituents, and the al kyl)|moiety is unsubstituted
or substituted with ong woNor R hree R noi eties; each
R is independently seleetedAxgm hydr ogen, straight or
branched chain C _6 al kyl, |phenyl- C _ alkyl-, wherein
al kyl noieties are unsubs{ituted or substituted wth
one or two Rd substitugent/s and wherein the phenyl
nmoi ety is unsubstituk®e stituted with one, two
or three Rc substituents. Still further, the present
invention relates to the stereosel ective reduction of
whereitg he tetrasubstituted enanmide (11) to the corresponding
R is sedervied drofot Jhydnnpres khlogeR -C(RORENE(RNR{p e NRE, ded eepgied

) bove. | n . anot hey .aspec he,. present invention rel ates
R2 s scfeg 8 Fpay DR PATHRE S g 25 3 o
R3 is seddsted fioph dngiopenstyagehé gutenshecdsprip. G L 1Al ety i 2Byl Rgigy 1s
unsubstytlllt'e@ ot s%uﬁs‘tﬁﬁtéd &/ﬁlﬂ%‘b&ﬂgﬁnm’sﬂeﬁyd frlﬁlrh Maldgen, CF?I)*; OCF3, and OR&;

_yl)oxy] propana .. in partjcular, anhydr qus.. .
whersi Ry G ST I B LA et SR e Ry B B opgubsited
with onk Bf SvotHIr @Bstipahts eidependdtlyaeltstedirpre hdlpgeand] -3 el 8yano, methoxy and

) DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present
trifluoreracfetlt i on is directed to a process for mmking enam de
each RY ik inydepentientlyiseiectdd fring halegen dtydepxy.r@ins alkylotyaere HCthRay dien,
ifluore C%@lme , ~-C(ONR*. -NRf2 and cyano; R2 is selected
uiinorpd S hydr ogen, hal ogen and hydroxyl: R3 is sel ected
each R4 isgmdepindeltlygelnctedstromi bdegenshygioanehieny. BphptY aofl tifforomethyl;
Re is sl fromPhBiRigeh, bRt bibthndied &fash ¢ 510uiEs11iA 14 Ryloraryl, heteroaryl,
substituted with substituents sel ected from hal ogen
whereiml’ an@mptggoaghgmw are Wﬁ]@ng]yﬁu@@gtqteéi g cgn&t%g}efz ?Qgﬁ?bstltuents, and the
alkyl nfo¥6) 19 ahdspdtitut@s oflsubstiruydd-vith che Abvisyt thrarRdl heitiescady |
each REIH %Setnldénlﬁty%gec%d f?(H‘P ﬁ}gdr&ééh,esqaght or branched chain C1-g alkyl, phenyl- C1.6

alkyl-, wherein alkyl moieties are unsubstituted or substituted with one or two Rd substituents and

wherein the phenyl moiety is unsubstituted or substituted with one, two, or three RC substituents.
comprising:

treating a compound of formula (III):



with one or two R substituents independently sel ected
from hal ogen, C _3 al kyl, cyano, nethoxy and
wao eaobloumordret hyl ; each Rc is independently sel PCT/E82005/023514

from hal ogen, hydroxy, C _3 al kyl, cyano, nethoxy and

trifluoronethyl; each Rd is independently sel ected

from hal ogen, hydroxy cyano, nethoxy and

trifluoronmethyl; Re is selecteg qQm hydrogen,

straight or branched chais._C -.6551kyl, aryl-Cd -6

al kyl -, aryl, heteroaryl @i n aryl and heteroaryl

noi eti es are optional |y ¢igd Wi th one to three

Rc substituents, and the al kyl noiety is unsubstituted

or substituted with one, 7/t or three R npieties; and

each R is independentl @ cted from hydrogen,

strai ght or branched ain Cl-6 al kyl, phenyl- Q -

al kyl -, wherein al kyl npijeties are unsubstituted or

substituted with one or two R substituents and wherein
whereif R€ aRNENYL dgmiegtabfov'e SinH REGDRLekfell 86 Afyl HéRFdakl Hﬁcﬁ@l Y a1,

one, two, or three Rc substituents. conprising
wherein the atyl ang! hetesesny) owrrtiendre frsupatiteed nisybsiiutd)with e & threRRC
substltlﬁtﬂfsi ARd 2heaaﬁ1§/l Hl%fe'tﬁ@ Qnﬂpﬁ\/lﬁed ¢t @ﬁbsﬁ)‘tu'te% va 8l 86 b f Kdbstituents;
het eroaryl” and _io alkyl, wherein the aryl
Wﬁhmﬁﬁ%aﬁéteroaryl nnletles are unsubstituted or
substituted with one to threg Rc substituents, and the
al kyl noiety is unsubstitutef or substituted with one
or two R substituents; with-angde (1V): wherein: Ris
defi ned above; in the presence of a base and a
pal | adi um catal yst. In one enbodi nent of the present
whereiinyention, R is selected from hydrogen, hal ogen,
R3mchﬁ%£%ﬁﬁe,, -C(O NRf 2, -NR and cyano. In one class of
in the p&eisferbclel Ebgass an({]a P]allRldm 65 ect ed f rom hydrogen,

Fom and cyano. In one
clhass erpbodithéns okt p@sambmnyentimh, R1 SS @éﬂcwtf@m fhydyegembglogend-C(O)ORE,

—C(O)l\m!f?lnNRfi 'éln@@%ncﬁ Uﬁ%h@%&ss Qf thﬁsrklfnﬂaoﬁlhﬁﬁﬁ RIR seleSte«‘{iffbﬂ(hydrogen chlorine,
ther su ass .0
o b, ROl e 252l IS S ansy, B8, R sy
cyano. fIn ofi ﬂibbl@s’slolﬁ&nsaa‘laks ﬁtlasmmﬂo (ANH0NER agotbed sabcslass Bf thisslass R1 is cyano.
brom ne n an ther | n_anot
i anolGig i e SBPOPHEN oS R I <R Pty P tciass RLis
lxomnkrnﬂmbyﬂfﬂgﬁnilﬁhwﬁbgme chlorine, and bromne. In one
s ugsf‘?’ther embﬂdlm% tﬁo"‘f(%]he éseﬁq%xJQthJn A1 s@fggg@ F!}lﬁr S'(ﬂgRgéﬂl f182e, chlorine,

ass n anb her ass
and brarhing r Inpae class, R2 is selected from hydrogen and chlorine. In one subclass R2 is hydrogen.

In another subclass, R2 is chlorine.

In yet another embodiment of the present invention, R3 is selected from hydrogen, and straight or
branched C1-10 alkyl, wherein the alkyl moiety is unsubstituted or substituted with halogen, -CF3, -

OCF3, and -OR2. In one class of this embodiment, R3 is straight or branched C1-g alkyl, unsubstituted
or substituted with halogen, -CF3, -OCF3, and -OR2. In one subclass of this class, R3 is selected from
branched C3.¢ alkyl substituted with OR2. In a subclass, R3 is:

g><C’F‘a
CHs,
In one embodiment of the present invention, R2 is selected from C4.6 cycloalkyl, aryl, aryl-C1-3
alkyl- and heteroaryl wherein R2 may be unsubstituted or substituted with one or two Rb substituents. In

one class of this embodiment, R2 is selected from phenyl, benzyl, pyridyl, and pyrimidyl, wherein Ra

-9.-



In yet anot her enbodi ment of the present invention, R
is selected from hydrogen, and straight or O branched
w@eeobo1Akkyl , wherein the al kyl noiety i s unsubSL/US2008023514
or substituted with hal ogen, -CF3, - OCF3, and -CRa.
In one class of this enbodinent, R3 is straight or
branched C _8 al kyl, unsubstituted or substituted with
may behmlsmbgﬁm;ed oﬁEBstlth%FVBh amRPsub@Raent. Tnra sobeass Rrcik ag#lybfubstituted with
cl d from branched C3-6 al kyl
'[I‘lﬂUOI'E) t%¥l t[r??e% ano%léﬁub@ase, %BESI ) y!

a subclass, Ris: > 5 hi one

errbodl ment of the present N'__ ention, Ra is selected
fromC cycloal kyl, aryl '%F'?’ al kyl - and
het eroaryl wherein Ra nay\be/unsutf’stltut ed or

substituted with one or two Rb substituents. hi one
class of this enbodinent, Ra is sel ected from phenyl,
blareag pmbqsirnéng gf the BW@P%W@W&P’@IVPCII Ririe insiepenfeniiy pelpeied from fluoro,

chloro, %h{b%dbt MR, Wan@é’rﬁstﬁﬂﬁdf'&rﬁéilhy“l\” Il bn@ BlafWe2H h$>t1é fb&Rhdently selected

In a subcl ass, yrid ubst i tut ed
from chiprof yoge, stk tryamo arlﬂ trxfgwoaﬁﬁ%i} §‘ﬁ]ﬂ&?sa%a§h R trlguqrﬂm%}h@
ehtmdcrrfmdﬂmmt of thepprsmmmmtlpm\f?éns smtedémh awyli, beteroaryl and C1-10
alkyl, w ea%lg ?khga? talpy hesfgrg%gf Igglatfle{s grlré}uflfju%?tglrlrt’g%l Hr ﬁulgstﬁuted \Hgﬁ Qge tg ghree R¢
substltmtshanﬂbhq ékyl n@musem dembistyutwreubsawtefdr\vm @klootvey R odiijtuents;

R4 is seMBdtdtrom:C3H) Bet@idhyt ddfd | URIOTWRARMh thelafy] AnEhERGbRFSnOIRRE hre
Ris trifl uoromstﬁ I'n_one enbodi nent of the present

unsubsfifed 9 UpRLituiRd Wilg °§%Foéblie%80 pUbEiHenss: gad the plkylanciely 5lungigtituted or
substinftbd Wih Slekift kwo WA GBI iRerf) eInafn}é tlaangt thedmsaanst, R{mg QldcR8 from
. AN 11U 0 R .
phens BB L Ll DR T A RS £y Wi
or subssitugsitwithutne tb ﬂwdelRCcsnbstmrentt de FRe&lkaﬁlDlEnyemﬁI&ubsﬁtuM ar Substituted with

one or ﬁl@d I@‘qu%gltﬁern@sm In@hY bubcREL B HRYsS, 1ed s dey bheﬁ’i{'\eﬁrﬁ' PYridyl, C3-
het eroaryl noieti es are unsubstitu

ealkyl, é’{iﬁ’éﬁfﬁ % frébm\ﬂn hetsroghe H{oﬁtlf%ﬁr%@své@t@m Pyhgltyied withege tnhté/o Re
substit@nksYdnd iR a?l(-ﬂ nlofetHid %Hmﬂtﬁty& S‘r‘iu&ﬁuﬁé&%m &feto% Hydkd QibQREents. n

substituents. In one class of

anothe%%g)laqsr%%h{s selp&eq @egg{ \@la’egeélathf: p]éemyblﬁ @wpstmﬂt?c} q)r(ﬂ}pstltuted with an RC
substitit. | T lyetiafyther sabdlasti RGiaMInekhylphwhigr ei n the aryl and

hﬁt ﬁé b MimdFp ! ﬁf“trhb S%se%f ﬁlbéi&zﬁh' R34 Bk 819ernﬁé}élg§ilbr{ré§ £ halogen, Cy.

one to three st t’'uent’s,
3 alkylnftylam yrethexyjanshigBuoremetbyl. &y ons st ¢fttlm ergbagiment, Sa@n%c ipindependently
selectelh %mRﬂ%le%S& lérH elﬂétﬁ%l zlnﬁ U%I%nogl%m; afésa s%c&%p bisthfékﬁil%g'dlmglt RCis

selecte rom ,
selectegfreme]ugro;, pldorgrapd m&ﬂmﬂ H@m&tl@a rsylvclm |Rét1$ wethyy e

Uﬁ%ﬁ&ﬁér'ehﬁbﬁgleﬂtr of %ékiﬁésbﬁt %v@ﬁ’tldﬂl d28h RO iQfepbMRniREselected from:
tituents, gﬁl npi ety is unsubstitut

ed or
haloge’é’ti"éf OFY GV W ‘i’f‘%‘l‘?@t O’ECWS’thP?H I opstlpss lﬁ’éﬂi‘fssembl"ﬁ‘ment each Rd is
1ndepeﬂﬁsﬁﬂ3h&[ec&:ﬂ oo, Bﬁlotos afletifedr@detifle fyd subsihRo€ihis dld3€ each R4 is
d HJ‘{] S4¥Rsu stlt ﬁfj or substituted with an Rc
independe ‘%/Seée“ #T"ml noye %“ ofher subclass, R4 is
4lnrm®th§rl epthediyient of thel pmesewt énventpodR s seleaéd fréme: hydesgemtstraight or
branchbd MR T al@ﬂoc{'ﬂyl@l {3 &kylnﬂﬁp&'?éi‘@ﬁ%l' Mhe‘i&h@f‘y‘l il Hete®yl moieties are

hal ogen, G - cyano
optiongllyj Sfﬂpsamtqslwmme to lhrﬁedi&éu'esrla@@ts @nd thma&%m@wu iprnsbstivigpdipr

substitfed with bt BREHIRBE RY ndRLEC e snell‘dmgrbf thisWabedimeit! R selected from
n.a

a5 G ad o

moietig¥atdypkiondlly selssatufedrwithdne bas®, RCRabstisue®] daM Ithe alkyl moiety is unsubstituted
or substituted with one or two Rd 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. -
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I n anot her enbodi nent of the present invention, each
Rd is independently selected from .5 hal ogen,
wWhyasoxw4s cyano, met hoxy and trifl uoronet hyl . PCT/O8S®05/023514
class of this enbodinent, each Rd is independently
sel ected fromfluoro, chloro, and trifluoronethyl. In
~a subclass of this class, each Rd is independently
siglyetibettlerferblifdentauf ehegmebert hibventinn, ¢ach Rﬁmhh@pelﬁlaiugcﬁen&ed from
SRR S I
B T A I
unsubshjuiel ocsubstavtkﬁy with gpeydr, twh Bf entstiugrts andtvehersimthg Pwnyhmdlety s

unsubsﬁﬁ{eﬁ pﬂfb titutg@bvﬁﬁ 'oﬁeS v &1 theQR& klf%@tﬁhén!(s K Qﬁé él&s‘sl Bﬁfﬂls\@nﬁ)gdlment each
one ree Rc su stltuents and the al nol et IS

Rfis 1@?@9%%11/ salicisd feom Ridergen.mapthyd oyt FoprRRyL trlwl and bt e gein k]
mmehdi@feﬁﬁﬂstﬁfétltuﬂeﬂl of4UBst 086 &it® bnel d'ﬂ |t\$0 RAbOii @ andRﬁleteﬁSn the phenyl moiety

is unsugstltstm r%u%rg%r%g{ﬂ%g %Xﬁ)ﬂﬂ? }J‘g}%nts\l\j’? ang Isnﬂjp %/aﬁseofél?1§, Flass each

Rf is 1mﬂeddetttgrrsela¢t9d frasmihgdrbm aad methplt i onal | y substit ut ed

| S uns od?ﬁetnawgtf% re?egu wtnh 15{1]% aseai%]ﬁn ax%lﬁ IB?J\?VO ﬂ%&&%tc}éss of this

embodigpehthé bage istpotasyiym garbonateh dip wﬁlemmhqdn@ent: pidhe prefat jnyention, the

palladn%ﬁ kﬁ&l?/ﬁ@s Ak, @FhpoRY g&ﬁﬂﬁflﬂg a Hﬁfaﬁi)ﬂna atdm. bhlto\ﬂ: claf&J? ﬁﬂé em‘tﬁ‘)ﬁgnent the
yet another supclass, Re is_hydroge

palladlwgf:ﬁ?lp/st Fsr]seg?%tted gﬁ@ttﬂgglb%]&f@p%ﬁfmeéqlpatlﬁ@uw@ Saélﬁtbls(dlbenzyhdene—

acetond)paliaditiin(0)., IneauBcliRs of this dds pedRadilny c84l ¢ id e dibsmlideneacetone)-

alladlmﬁ@ﬁlogen strai ght or branched chain C -6 alkyl,

P - G _6 alkyl-, wherein alkyl noieties are
Lﬂmm@gnlbddmmofdhe pairst invantied thei nahactme cagyalyst wompRises a phosphine

ligand.slldkgﬁ élgslé%mh daipty { ﬁie hd nepH Ahs J@f}lﬁ)ts iheSliga Inone subclass of
bt ERE AECoioRL Bl uedf SR b ERbIERhil ticops

unsubstituted or su ee

this clagy, i Phesphine Sgangis f@}?éteé lfraglsl Ao‘?ls(ﬂwh@ym@amﬁ&ﬁtane éalcﬁISFdrusOPrf)pyl-
phosphlnﬁ)%feﬂ&@@@ndent ly selected from hydr ogen net hyl ,

ro t - but benz wher ei n_al kyl
oot et Befb siont e hedBREYs e QiR Biigplcotol
solvent, wDarédestlbvadt] drueiikisreathéeteafn &1 @ielabde tigh emyddnmmt @feyredcBon is carried out
ina terHQr%léll c%l%ol soli¥en rong guk?)sltas o%hls class, tf;]et %)Pveht i w[r)t—amyl talg{%hogf I§ another

class of gisiemfedimantethe te}ctml lecﬂneftﬂ dut mm mymraxg@neram alvehdiyélyent mnd an

arene sgﬂgnteﬂms%bm bf @ Jlel?;? Ry BREDS is cAVEM bkt @2 i BEre lgfléﬁ-alrrﬁll alcohol and
an 1 norgani c base mone class of this enbodi nent thé

toluengsgse j s potassi um carbonate. In another enbodi msnt of

t ”hlﬁs RA®DE BAn dondesnddi 098r a Brbal rﬁaagb loa@ingeratiads akﬁ/&fe elibodii¥nt, the

ound contai nin ne class of . .
reactiof AFGTE S S HPMARY FoeHL BRIt e e8] Qb P RuPety B foscton i
heated ta mtwden 56 utl BIORCyY [ okerseladast ofithiy dinpadiinerd) therfeddtionaniskated to between
I °

80 to 194) & %?%éégé&%ﬂﬁ%ﬁ% @E%bﬁ%&g%%?%@on id Reafa 6053590 to 110 °C.

b$1§141@41>b drigiphdtive ﬁ@ab,eeqomh@)ed opralalbaeaid mfm(g@)pf copgengpigons.

esP@ihENthe PlsdhhBvafiSS %%ndeﬂﬁé@ Qfﬁth %’sterréb@el&%lvé ?thé{fEh of enamide

catal yst conprises a phosphine ligand. In one class of
@: this enbodi ment, the phosphi ne I|gand i s a di phosphine

ligand. In one subcl ass of thig class, the phosphine

ligand is selected from P S

|, 4- bi s(di phenyl phosphi f u't"‘aneﬂ,a

I,I'-bis(diisopropylpﬁe«a' va‘cﬁﬁrrocene.




In one enbodi nent of the present invention, the
reaction is carried out in a tertiary al cohol sol vent,
W@eooan€emnes sol vent, or a mxture thereof. |n onECTUS®S5/023514
of this enbodi nent the reaction is carried out in a
tertiary al cohol solvent. In one subclass of this
class, the solvent is tert-anyl al cohol hi another
whereitRARZ, ofd R}vrsasivhodiavere,, the reaction is carried out
to the alftienM xture of a tertiary al cohol solvent and an
arene solvent. In a subclass of this class, the
reaction is carried out in a m xturepof tert-anyl
al cohol and tol uene. This reactjon g&nsconducted over
a broad range of tenperature e ®mbodi ment, the
reaction m xture i s heated mgemmrMUreh
one class of this enbodinent, thejreaction is heated
to between 50 and 140 OC. hi subcl ass of this
enbodi nent, the reaction is, ed to between 80 to
120 0C. hi yet another subclass of it his enbodi nent,
the reaction is heated to between 90 to 110 OC
whereinR NR22dAR3 dr&lisdeliBRACHHRAN b %Ugélt G dyEbeas g@é’ fﬁrth@pr@é'eﬂé%f a chiral
range of concentrations. Still further, the present
nvention is concerned with the stereoselectlve
rTebel ectnhidentl f gesaraliy dgokvb) inwhereitRelRted fom mamendR e:’ﬂ{aﬁolaﬁopropanol

. h
trlﬂuor%?aln&gglgg gpéfdp# %eta{% eyrpa%fgat% tglg%nﬁblﬁ%tl?w%eli%ﬁgg? (Slézgﬁ)roethane
DMA, 19§, water, sl grobemtien offtheae sxﬁvennal Toateadtiontis geﬁhallsemmddmt ata
concentyatio | e teactfon )
thti h%f%ﬂ@it% 2ngﬁds%§z@x'1thﬁ kR tf% %:y\{ogpfnﬁglt gfé Bf?;ﬁgmm

. ng% anol , ethanol, isopropano roet an
100°C. 10e Bydspsen sacie eaeEnlly ERipyed:at & piepwire hebyaserand MG #ipbheres (1013 kPa
to 10,130M¢Pay.i de, di chl or oet hane, DVA, DMWF, water, and a
i,hation of these solvents, The reactlon | o
SRR 50 a8 e S5 PSR GTb b FIEPGH<OF 2438 depens syl acid,
methanezglforndg gci phespharic aridecitrisaeidioomLewiy abid skaras:aBFa BF3+solvent, B(OMe)3,

B(O-iPi§ mzf\LMﬁ QipHy! @@c@gt MgéQ,Q%@(o E}% hﬁ@fﬂ%encg@)sfﬂdf'benzene]

catalystr

res bet ween

CuCOGFGe FuB Do T o GH1ED MesOT Ry ST ARNEGH 8. and BE
may be Sﬂﬁdﬁalﬁserﬁtﬁ&kﬂ n tﬁ@ }Qetlcﬁm%ﬁ(tﬁfel WBMUO&H@H ﬂl additive is selected from :

uor.oacetl c
tetraﬂu(gro%ci%lé: ﬁigglutln O?]ro%ce ?Céfi B%‘ﬁ @igﬂ:g@lae %&, é/feO?—ftlploEe %](;ﬁs af %q.s
embodimentethf sdditpieds wlectad from: BF3:IPBEAd BB WO, The @idi)i® may be favorably

Qi Pr)3 F4_ Li OTf, NaPFe, CS2CO8, MySO- I,
employ%"ze{yee b3 d&@? é%f [[Cu(OTf)] 2 benzerl\l/g]

ahé¢ @@@F@)t@y*@a;q be foZInéctﬁifsbtley Snfadifg3) methlq:(r&ﬂifs)ns a ligand and optionally

an actlv%ﬁ qfte)r@atlvéﬁl %F‘}é g}%&?’eatﬁsﬁa}n xtrﬁegﬂ) %ﬁ&?o : ey be

ona Int I n one
é?ﬁlﬁ@dlpeml_aﬁgl cajalyat 1afggqn@4 ipeitp,ghesm¢talpresgrspy ip favorably selected from:

(COD)Ruémﬁthﬂlyl]J)Qr[(Ib@D)IUlCﬁl]Ql @OMHRIX, UNBDYMRHN, Rh@cAd(COBF,Rh(ethylene)y(acac),
o FE KRR UG, S | B

X is indyppadepdlalis¢leopast oy 68 Braly OT&HEyY, PFg, Sbg, ClO4, at each occurrence; and Ar is a
benzene group, unsubstituted or substituted with one, two, three, four, five or six 6 C 1-6alkyl
substituents, either straight chain or branched. In one embodiment of the present invention, Ar is
benzene, unsubstituted or substituted with one to six methyl groups. In one class of this invention, Ar is

selected from: benzene, p-cymene, toluene, hexamethylbezene, mesitylene. In one class of this
invention, the metal precursor is selected from: (COD)2RhBF4, (COD)7RhOTH, (NBD)2RhBF4,

(NBD)2RhOTT, and (COD)Ru(methallyl);. In a subclass of this class of this invention, the metal
precursor is selected from: (COD)2RhBFy4, (COD)2RhOTf, (NBD)2RhBF4, and (NBD)2RhOTf. Any
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enpl oyed between 0 and 200 nol % The chiral catalyst
may be fornmed in situ by contacting a netal precursor,
w@2006p#r0ds and optionally an activator. Alternap@mekzops/er3s514
pre-fornmed catal yst conplex may be enpl oyed. Wien the
chiral catalyst is fornmed in situ, the netal precursor
is favorably selected from (COD)Ru(nethallyl)?2,
chiral diphGPENRNGY b2 favOr@IPDE2Fexed o KisDigairh Xp pRiticdea R).8)3d)-Pbutylphosphino)

ferroce *&%’E gtl(ﬁ]%%ﬁ?l ﬁg@ §. v&n é—t -t ﬁpg&m)fen&%ﬁ 3t¥Adi-o-
tolylphqsn@le@élh@é 1t§»ut§b>h@9@h@@)fmos@nyl ethyldhenyiphogphine, BF%; (digeg,
utylph&tfbﬁmoﬁérg&enﬁlet}@ﬂ?—h n%%k“jﬂh@ﬁbﬂlﬁloslﬁ% &, S )-@li- ﬁblbﬁﬁﬁcﬁf)lﬁno)ferrocenyl-

bstit
I A R T

dimethy@pHeR@phcspliad, GRJS)-@aienysHosphiraNerectnyll dihyodie-betytphdiphiant (-)- TMBTP,

oSl P Y AR MBS PGt 5SSt s o

be employais tiof ligahd. slnjonwenttadorent #frthe presept isrdntidn, ﬁlltedmancblé Adeqirsl from:
(R,S)- (cﬁ—t %gﬁﬁg?hﬁ@ fyrﬁ&@myl Ig RTE! E&Mbﬁ%gﬁﬂ@ (R @?ﬁhtt Kht?ﬁlﬁosphlﬂo)ferrocenyl

ntion pr ecursor 1S

ethyldléénaetbrlehpspme SeEby Q‘RMEIMPEIP@@WEWW {-N%é)nzeﬂw@b&nﬂphosphm
o R e A oL & o ot
BINAPg I el (Pftg F?%B? Qtéa%st (IP%N@b SPMBFS.
butylphaEtﬂ]\it(oNB@)cBﬁ&i@Hyldl-Anylg]phms@hlnd arplt'(e)SﬁMB'ﬂTE freycabpdyst activator may
optionazll;_z;é%g)r%}e ?’ ed® ’i%m?é(l? dclg]léa? {]Jlﬁv%t&g 9&@111 nl fle B%fh‘i)!i gfjdh@f)resent invention

includef eqtmﬂg@'nmrm@pﬁyacgqm %id, tjif}m@q@ ﬁr@wpgw@gﬁhWene sulfonic acid and
methan(esl?ﬂfgﬂlc 6l - fr R SRR RIRIE R REGEY Hre@hhly bttt istbtPIRoroboric

acid. Ir{ ﬂloﬁ)er Suprlags. of theyPras s STRRLAD) e FHEEE AT VAlr MyICHFBNSYRH pho
Swhéxfbeprei(o&e‘&) cafallist dobptey lidhgs@fai N @pisphosphine)(COD)RhX),

(blspho(s% @ﬁ\?gy)kpﬁ% QX& (E'I% ég%ﬁ ﬁ?%?@g%’iéeﬁﬂg’&%y Qlﬁployed wherein X is as

definededbbyd dl'hededctipd is lgmemibtchxynleqb bgmyémphtogp houre, In partlcular the reaction may

Iphosphlno)ferrocenyl et hyl di -3
be Cm%{geb CﬁlgldépOen)kg]lgltl osphi ne,

(IRo8) ef(lbndpfmﬁy nhpresshi inteptien. R deayido e Ty glass of s gmbsdignent, the

solventsipgle'lé)%geld ﬂ(é)lm) l\ﬁ&ﬁﬁf&f’dhﬁt@ Mg)nol (R2 tr?ﬂut)%em%l ( ‘trifluoroethanol’”), THFE,

w12 BB e B GRS ERESH R meapel citarcl,

isopropanél, ;ﬁﬂbﬂﬂﬁdﬁl&ﬁﬁan@lf It fether @belads df thiedlissahe solveet ik isgamplyliakohol.

S']%la th?rd: ass {H})ts y]inB(hdcl)l’él% tlﬂﬁeo ydrogen ré:%sy e is fﬁw?e& 1 and 10(? atfnospheres
Ina sulbtdrsmh]na'ia/dro(ga; Bessqudiis § aﬂghﬁOercbspbegd:ﬂ ﬁ@;ufc@her g{be]ﬁgﬂ of tigs class the
hydrogﬁ:g;%%sqg &}Béaégén%la Q@Bﬂl'o eres. In still another subclass of th1s class, the hydrogen

yIp osphi )ferrocen di
pressure s/ it grn a0 49rdmpsihgres. T pet 3510t edlc gﬁﬁ@g%%p%)ﬂpeearddmve s selected

from tetraflgsiytorie tabivl) tﬁﬂu(treﬂatﬁtly lapitl @spBF 118[eOFE. )In TMBERSs of this embodiment, the

addlthg n%B%eﬁlaBFIe % ea(h? Hive 1¥1 be%%l CJf 9}%&?8%\@@1‘?3 &H‘d 4t0q1i10¢t%, preferably

d s Se
bmwmﬁ@ﬂ&bﬂﬁﬁ% tbutylphosphlno)

f lg{ ﬁ Xeécfasshé(tj 5 er?xbod?méﬁk %OC%FQFS,SPFS‘ ségc%dl(ffc)m gwgé?ormlﬁ &talyst

compquacrxmamcq%am o1 BeARINERBIET WSEY BY CTRCi A Felekugruppr, @ ligand

and oplibtR11p b 8HENEt abidER! inQde Subiclass dﬂﬂlﬁs clh®} tha fetaDprodiddor & (COD)thBF4
acid, acetic acid, triflic acid, trifluoroacetic

In anothey] sybiess s{ihissise thedieandiin selontadiieams SR P ftb“%?fﬂspf’ffw)fsmcenﬂ-
ethyldiSaREIARSpHRe, tH1S)-@IpASEHhosphit@ITeireBnylett1de-8bay lyBdsphine, (-)-TMBTP,

activator is tetrafl uoroboric
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acid. In another subclass of the present invention,
the catal yst activator is not enployed. Wen a
woee@borvesl catal yst conplex is enployed, PCT/US2005/023514
((bi sphosphi ne) (COD) RhX), (bi sphosphi ne) (NBD) RhX), and
(bi sphosphi ne) RuX2, may be favorably enployed, wherein
X is as 0 defined above The reaction is generally
(R)-Hex&fheh! %,eaqd @U)LX}IDJBQNAR InanéiBertyabilss, thdligaad isi(QUINBTP.t Ingret another

subclass%w%lgpgﬁgr? )é]?e ctaﬁéra{ ac(t}va(Eiorcfé'I ttetrz?fy e%ob%n(t: acl'—'é? %QBH 5r§‘déhe|r gtrbgﬁgs of this

sent 1 nven
inventiof, ke @ka&;&ﬁaamﬁ/atbmsotqm&bcxm nment, the solvent is selected

%1 aztm ﬁﬁg% cﬂ?ﬁn (flthls g&l ﬂﬁ%nt (l‘less‘agé'tﬁféawil%lst rat1o is from 10 to SOOO In a

uoroet trifl uoroet hanol HF
subclassiof thitiilass the evdsikmg catalyst riods KQige 18 Ippetpet erépl%%%s Oftthlé class, the

substraté&ltéffsﬂnola? ra2i8 iE/0e8 500, Qﬂlﬂ%ﬁﬂ)ﬂﬁ'clas@&mﬂ@ @lnbodbment, the reaction
I sopr opanol, and trifl uor 0@ anot Cj asspo
temperagye i 0B ag0iEDs to Y0RE- Tppn5 e %S%a‘?GSTSifPB‘MFI“‘Ps’ia Srisfrom g 8 30°C. In

another SHRIEVEIT tiGh él&ﬁ 0f réabticn tahediraritom 25ie 353 rio getranother subclass of this
class, thg E%i)rss%rgge {s %%9 (]J i anotiligr cla%g gincﬁg Q&Bgﬁ%}%dt Nh&reaction is run for

rogen press
betweenalt3rng phbowes . Inlynt aannthtzhﬁ;qss sfithis llra/ggtumf the pgagtiqa i at g gracentration of

50 to ISB%éﬂ[ %n Lt §§§6H §s ni)isthlp BLURSH  26hcaftehiidh) 0PI PO N &5Tvert s

er su ass of this class, the hydrogen
favorablyregploiiee is from 10 to 40 atnospheres. |n yet another

]‘ci?ﬂ é}x%ﬁlepémﬁc{ca?rﬁen@ plaae peeat invdnkien, addi tjae i s selected O
' om L rh?s‘q_v]n Eig%%{z :tl%é:ggnl(ggﬂamil eJl s sscgve 1%%1's81tv%1g L MGrom
methanc’dﬂﬂl]ﬂf hndadi¢tgorBiBanke GH subtiess afidiistclase tlrmy/altp@nmd@ﬂ islispolved in

| oyed between 3 and 40 nol % preferably bet
4 % p ably between
IChlor(ngﬁeO mol % In still another class of this enbodi nent

fihenegdesabftis embodimbrictbe by dosshPIeRIGF Brtypeerd te 49 appegheres. Ina
subclasg&mls @?éssg ﬂl)ih}&@gep (AR %Eﬁv»eeﬁ)fo ﬁld(é@taﬁhdéfﬁeréso T @@theticlass of this
o L0 S B 5, B SPHEBR o AP D ot s
not empléYed irCthe fehctidnhSix e, athe B([c&lﬁ:\ldzrrﬁe@rbe ifsvof BB higid3ed betiveen 0 and 40 mol%,
prferaly B e SPUTSE S0P Bhosph no) T er rocenyl et hyl di -

dn toodihek plagssyfithinembodiment, the catalyst selected for the cyanoenamide is selected from

the prei%n%e%)cat(ag} P{&%T:l%s%rﬂaﬂ%{gg{?g )TL:rr@cte emyldti 3 tSUt yl pho
dlmethﬂplynﬂehosgmb@{(gg@R ﬁ@ apd 'ggqfqzayqt ’n(ngg IH'ISWB pconltaﬁtl%zt metalI precursor, a

ligand %?%?)gg{agf B @ﬁﬁl?ﬁ%ctﬁfatoi‘ Nihné 16ERES B ihis E158, théinat)Stcursor is:
I S

S g T R R e

butylpH&%hlrﬂﬁiﬁﬁ@d&hyl dtl’(}/lcﬁ—i?fﬂ:ldlmblﬁylphﬂn@hospﬁmb Ki)sT. l\élﬁ'ﬁbdndrﬁﬁﬂ-lexaphemp In
str cat,al

still an%tEeBr éﬁ‘%{? If} l]tSﬁ ass 116 héﬁc'nd 1% ﬁiéé)g(bikélfd;t{al?lmsﬂfg% t)faéfrs‘ge?%r %1:1}{1%1% 5-

dimethjlpheh§Phasphib@O, yet another subelass e catalisé heiiyatopis tauigfleorphosis gcid. In still

anothef %\gclg‘sg %?&{ﬁhf%ﬁ&?lﬂ%ésc%ta%l a@trlva[cﬁlﬁé 1t %n%se%@o to 500. In an

hi's enbodi nen the reacti

tlerduiher eless of ghis erahadimel B1URsgag0E st PRGREC g\}ﬁ%ﬂfygg%enarrﬁde

reactioh I&Qrcfn? a8l 500. Irﬁiﬂﬁﬁé’l@:& Uf Bisicsd, ﬂ@l’ﬁh%ateOcaﬁﬂ)ﬁﬁnollaﬂratm is from 20 to
anot her subclass 0

100. Ty ystapqther sytslasgotithiy ﬁ%anStlh‘f Bu%é%% Cf‘tﬁgflté?ﬁgﬁ %t%%lcsé from 308 2
Oln ah RiditiGlabslass of thes doehiphieteat, te eeacigorf tempar@Bretod the SyanCenapmide reaction
is fromfaf:g)g %ohfﬁ)r cC iy ssubc ass o bts c‘feﬂp (I.)kga' I58bn te%gra{u?@lg tﬁloﬁln75b  d596. 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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w1

) between 18 and 24 hours. In yet another class of

this invention, the reaction is run at a concentration
w@p0060110a5 150 g/ L solvent. In a subclass of thP&T/US2005/023514

i nvention a concentration of 80 to 120 g/L solvent is

favorably enpl oyed. In another enbodi nent of the

present invention, R is cyano. In a class of this

evep aithee ahbodirthent of/the pmemtﬁn@kmtiblh isidirectes®arysatifarms of anhydrous and

I oRl,, by § )
sbvare g B R P 2T TR0 G el G B megy2 0
(triﬂuomyraﬂlglepyalﬂlndéyli)qu}p@mnm& ved in dichloroethane. In one

Cﬁoﬁﬁ% o‘?fN—[BB b§j- ﬁgﬁoaﬁdraﬁeﬁyl) 3 tﬁcﬁxgyh&g@pl-Bléﬁﬁ%ﬂ{pﬂ]izsmethyl-z {[5-

bet ween heres. In"a su class

(trifluopametg] pytridia- }TWX@H@W&E&]’U@Q%@ P aihy dypet Gy fem- aﬁast@@ture was
determﬁ@c[@sﬂg@é’ &stal [Xradt B@tstlﬂﬁégrzﬁihﬁs Thetrykthlls Sre@fitimil wigtdpace didup P1 and

e cof 5SS BRRETL P Rt 1 BB R3St - .5

There at@a&tmﬂcﬂ:um rf M 85,253 4-ablidropheng] ) 126(- cbalop]ammk)dbhqthylpropyl] -2-methyl-

oA s ﬂplu tLAE -generated
215 YRS g TR P AR AL A Epmputer gonerat
perspedtivg siewwbthditwemplectlerdn eragmpstricdjt e%:&heun frofIGURE 16. Lists of atomic
parame@ey@a[}?gig)%ngpeq sel ected fromthe prefornmed catal yst
onpl ex :

Table 'R S) - (di -t - but yl phosphi no) f errocenyl - et hyl di - 3, 5-

di met hyl phenyl phosphi ne (COD) RhBF4, and a catal yst

formed in_situ by contacting a et aI «Rrecursor, ab.

i g¥fd and™bpti oH4l 1y £™€atal & actiVator. 'I'n oné

subci ass @bt hi 960b assp2sshe nesal preeur so1¢1g; 00835

(NBP) 2RhBF; they . subcl ags of this class, thg

li gggnd S éel ectoaﬁgpf ro?r? (R S)-(di-tbutyl phosphl no)07

f er Fbcenyt34@t hy[0d32 3, 508 et hyPpbhenylBhosphiP¥e, 02507

(-) el MBTRy s3@nd  (o(R)s1 HeX3pReD. g Stibdy anobhey 0.2873
subclass of this class, the ligand is

(R B - (di 2¥%but Y1Fhos phAtHd) f erTbceny®®ét hy 4! 3, 520843

di met hyl phweanyl phasphi nesssd n yetss anotdner subadass, odihe
cat al yst actlvator i's tet af | obor j ci n s

0 afibt her®4Gbcl asd of |£ m&g{m onélg%h %O%7L to'ng
act cvat oro49g notoyar esentors | n aisf ur t vefs cl a9g2%f thioy
enbqdi meng,,,.t he spbstratgs catdl yst gpkar r@ati o i pushe
cyanoenam de reaction is from10 to 500. In a subclass
of €his cta¥s, tHESsubstBate: Hat al y&¥° nol &3¢ at i %%
frog 20 tgsdk00. Jdumoyet oaRpt hercssubcl@gs of obhe s class,
the substrate: catalyst nolar ratiois from30 to 50

In HA add?tPonal™*®Fass %8 t hi Senbodi'#ent, %tHe ¥

reaesi on tenper abuse ofo419he cyanoenamissde r @aet i onom®
'S fcg_omS 1,0 9Q0G. @,%Bsubc ss of %%IS cgL@ss, ths
reaction errperature i S rom to | n"anot her

cl ass, thesspyanoeEidm deoeact Hen i s |0@|5n at 0g654 0.4982

conggntrapian ofy 30 10,300 9/ ksggol Vb | N o@nsubch ags
of this invention, a concentration of 60-100 g/L is

f avBabl yo&fpl oyBeoYet ot herSembodtfnt dFsif he 03561

preggnt i puent i 06120ES diorz:fb@t ed d@ crysbal farssys of 023s6
anhydr ous and sol vat

N-[ 18, 25] 24%( 4- c°nl|956ropr?é?%§/|) 29 3- cy¥Bpheyi™S - I - Methy

| pronyl ] - 2zset hyd218- { [ B-1227 co1 0.0981 0.4888 0.42
HI2 0.8421 0.226 0.0906 H61 0.0902 0.509 0.4999
C13 0.7609 0.2674 0.2431 C62 0.0468 0.5674 0.3685
HI3 0.8343 0.306 0.291 H62 0.0069 0.6408 0.4138
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(trifluoromethyl pyridin-2-yl)oxy]propanam de. Form B
of

WO ps/ 025 3- (4- chl or ophenyl) - 2- ( 3- cyanophenyl ) PCF 81005023514
propyl]-2-methyl-2-{ [5- (trifluoronethyl
pyridi n-2-yl)oxy] propanam de i s an anhydrous crystal
form Its structure was determ ned by single crystal
X-ray cry Ilogggphy Hhe crystals agre triglinic oy th
spa%)e{: gr OE%QP and celf cons%eg%ns ot ‘a = 10, 6199 ZL%Z,
b =131, 058404, c 031512. 209667, aCet 112 . UYTH, bO8BG2. 4081846
andyg =93 423. These appid Wo iRl eculeg@fo of (4000 0.104
N-[ 15, 25] - 3- (4-chl orop hegﬁy )-2-(3- cyanophen}/ P-I-rreth
| prapyl | -P et hyP3s7 2. { 94585 (t r %1 uor Ot hy| 0146 0.5214
pyruiei n- 2o:8996) OXph4as opamam de i3 t he casymreb.rbL Unbfor A
conput er - gener at, per ctlve VI ew of the two
m)@cul esoq(’lén an gggﬁ/m’re Prc unitis shown i A GURE e,
Li st7s of @Bem c opxs aned-ers ar Boogi vernoish Tabbe 1. dadl e

1: ghgbel Xirac Yhnac Zfrao Lapel Xfrag, Yfrag Zf rag. o
0.5 047 0. 65 99 0.2834 C50 -0.144 -0.1019 0.0835 2
0. 498 0. 609930, 34957 C51035, 02 HEC06141004 140709 0. BYEG4
0. 6882 0.53%62 C521820 00&3s 0. 0394 0. 2307 C30@u630806889
0.6561 0.2886 H52 -0.071 0.0818 0.2873 H3 0.679
0. 6935 0.%4%5 c@é“b 08445 0. 1584 0. 3843 (:4%‘76689708159
0. 5875 0.83568 H5340. 06%31-0. 1926 0. 0301 H4 0834115090466
0. 19 0.13 0. 7 4076
HS% 2670868090 136@9 g’%@“ H5 86.9%122 03%% 8%%51 448%99%5
5 0208176 ©5D12 022489 CH6D. 618980, 5356 0. 4028 H5 G692
0. 292 0.03%8 0.2877 C7o£&s76802H@c46290294 479328%56 005%&183
0.0779 0.307 H7A 0.65 82 0.4993 0.5605 C57 0.138
0. 1904 0. P47 HARTD. 771820 47670, 4791057 0‘.‘8@"557 Tosiss
0. 2222 0. %4E3 CBs594 43123465 1014700. 024863858 054225 07952
0.3055 0.4184 C9.0, 5479 0. 1578 0.0995 H58A 0. 25 O, 3654
0. 7982 a8, 66(38°*0. 163%°%. 0488° H58B % 2974, 271%
0. 3788 H ©s0. 6645570. 128945 0. 0807 C59.184 16084162 3810.8k41
8' g(%gé CI 0.4‘13 O' 545%99 O' 29%180' 22(2261 CGO 0926}6590.(9)21635230.7938
. C23 1.0134 0.1505 0.8831 C72 0.5232 0.704 0.8402
H23 1.0689 0.2117 0.9416 H72 0.5797 0.7059 0.9009
Cc24 0.8477 -0.0198 0.7146 C73 0.5342 0.7991 0.7947
H24 0.7914 -0.0795 0.6559 H73 0.5994 0.8657 0.8228
C25 0.945 -0.0671 0.7609 Ci4 0.3562 0.6903 0.6646
C26 1.0282 0.0205 0.8454 H74 0.2994 0.6852 0.603
H26 1.0951 -0.0088 0.8773 Ci5 0.4472 0.7944 0.7069
c27 0.9585 -0.2062 0.7167 ci6 0.4526 0.8926 0.6547
Cl1 0.4303 0.7364 0.202 CI150 -0.0079 0.6375 0.188
F1 0.8682 -0.2816 0.6611 F50 0.547 0.8831 0.5872
F2 1.0437 -0.2412 0.6414 F51 0.4923 1.0121 0.7347
F3 1.0081 -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 0.0629 -0.0277 N51 0.2058 ) 0.2568 0.6354
N2 0.7154 0.2967 0.6121 H51 0.1383 0.2826 0.6706
N3 0.831 0.1084 0.7508 N52 0.3452 0.5953 0.708
01 0.9261 0.3049 0.646 050 0.4189 0.2973 0.6424
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w1

H | 0.466 0.1952 0.2523 H60 0.2061 0.2798 0.189 Ci12

0. 7655 0.2196 0.1227 C61 0.0981 0.4888 0.42 H12 0. 8421
WO2080611040906 Ho 1 0.0902 0.509 0.4999 C13 0. 7BOBUS2005/023514

0.2674 0.2431 Co62 0.0468 0.5674 0.3685 H13 0. 8343

0.306 0.291 H62 0.0069 0.6408 0.4138C14 0 649 O 25 92

0 2945 C63 0 0547 0 5373 0 2522 C |15 0 6406 03I

4266, C64 okl2 054303 P&eA6 HJsb 055180 3933, 0 4 glsg
07177 0 2387 0 4838 C 6

1149, 0 4 0 104
955 31 R ieQ E5Pion i asermnD sammle§ eHp I G UBE 70 has
charactéyisti¢ @r@-ti60 peakd ForRsHHiBg B OYA2ing o#R831.18H, Do ]Sl-’Dz&dQ 1.3 angstroms.

R T S T

exhibiteglopharagtyiistig spgggwith oisgcadstals 58uddeB 807 da5El 4 @nmzuaems 19 displays

the sohé@ﬁ& c@ﬂa@n 93 831’%%‘15(71\113[3{% escgru&a}gg Folf %% Jgﬂ'lg 7];%711?%%%@te@§%?acterisﬁc

signals (1§ shepigd S pAeRAd 6 6476, HAR228639840.8018046 HROA 0
&m&m@hes,m81Saspszﬂcm&eﬁleey1$59@c§hné@é§yl@ég%wg 20methy1-2 {[5-

(tr1ﬂuorg>§r§§1¥gpy%1%gxz%- )%ggpggagl%ﬁe G g‘fgsoéz)vagg ith @yarigsy gf@g/e@ systems such
as iPACHEX@e6) iIBE2 Ay clOhExafd, 9PRc-Deth BB Pl che 8BAB SPH2-hAeand ABAC-Q- hoptark,
trlﬂuor&oﬁéfé%ﬁwh%%éggég@C(%e%ilg,%/lgmé—%g%angg %o%le%e 3%.5?%668 t%%%ils& octane and
iPAc-isgpatang-rAhesepobaigs ¢splaysimiter 84y pepder @iffragion peeensO FEZIRE 20 (type 1
pattern)CFIt}UQ{EGrZﬁ lt 93 ﬁ%@m@ ax?d%ﬁ&é)%&&k%% gg%greochl%g ?b:l)reggn%atge patterns.
Type 1 35 s @B@Cte@ﬁz Taon oG ROR RIS SPOSTE §34 48, 46, 5.1 and
12.6 ang@@ths.0 TPAT patiech s a&ia@ten@ud)cﬁﬁﬁtc@o@&s%oh@s%oﬁhlﬁgg@41 39a01ng of 4.3,
4.6,5. 18§§ %n ai’%st%n%smgd 91‘)1653 pagtem as charac?erlstlccfz ?fractlon pezks corresponding to
d-spacing of 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 MAS NMR
spectrum of a 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 with chemical shift values of -
60.5 ppm. FIGURE 26 displays the solid-state carbon-13 CPMAS NMR spectrum of a type 1 solvate
sample. Type 1 solvate exhibited characteristic signals with chemical shift values of 164.1, 142.3, 1125,
26.6, and 18.6 ppm. FIGURE 27 displays the solid-state carbon-13 CPMAS NMR spectrum of a type 2
solvate sample. Type 2 solvate exhibited signals with similar chemical shift values to 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 palladium catalyzed coupling of a specific primary amide IV (Compound 4 below) with a
compound of structural formula IT (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 (Compounds 7 and
8, respectively below). Compound 7 is converted to pharmaceutically useful Compound 8, N-[15,25]-3-
(4-chlorophenyl)-2-(3-cyanophenyl)-1-methylpropyl}-2-methyl-2-{[5-(trifluoromethyl pyridin-2-
yl)oxy]propanamide.
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C26 10282 0 0205 0 8454 H74 0 2994 0 6852 0 603 H2<5
10951 -0 0088 0 8773 C75 0 4472 0 7944 0 7069 C27 0
wWQ@2®86/01042062 0 7167 C76 0 4526 0 8926 0 6547 EIT/US2005/023514
4303 0 7364 0 202 C150 -0 0079 0 6375 0188 F I 0 8682
-0 2816 0 6611 F50 0 547 0 8831 0 5872 F2 10437 -0
2412 0 6414 F51 0 4923 10121 0 7347 F3 10081 -0 2508 0
7861 F52 0 3605 O 898ReddtidAS3hdmAIL0 633 0 307 0 643
N50 -0 2412 -0 1346 0 0386 NI O 33603 0 0629 -0 0277
N51 0 2058 0 2568 0 6354 N 2 0 715450 2967 0 6121 H51
0 1383 0 2826-2° Ng)_sé’ﬁaﬂﬂ)gz %08 N52 0
3452 0 5953 @ 70U8LQ- FOZ)Q‘Z’@&” 0 30499 ¥y ,0 4189 0
2973 0 64240 2 0.90286.321 0.8702 061 0.4185°0. 5152
O 8451 The X- ray Afowder diffraction patter"n of a Form
pz -sheowh—t+A—F-GORE-17+—+t—has—characteristTtc
dlffractlo ks corregpondi ng to d-spaci ng 3.
& 7, 4;2520.)35 7 an .3 angstronms. FI GUR e
Br metheztzaolldsla & u@imnﬁﬂﬁ'iMé.SNﬂﬁ?spetrMﬁn
S exhi bdTed char act iC

di ghals with chemcal ft values of -58. -61.4
ppm Fl GURE 19 di spl%ys the solid-state carbon- 13
CPNAS NMR spectrum of “a2Fonn B sanple. FormB°
exhi bited characteristic signals with chem cal) Paddpas 6 moi% Pd)
val ues of 164.6, 137.1, 111.3, 23 and 16 ppm ,gnggs
Still further,
N-[ 15, 25] - 3(4 chl oi Qphenyl ) - 2(3”l‘fyé‘(ﬁ yll) -1 - met hy
| propyl]-2-methyl-2-{[5- (trifluorongthyl :
pyridi n-2-yl)oxy] propanam de can form solvates with a
variety of solvent systens: such as i PAc- hexanes
i PAc-cycl otg,exane i PAc- net hyl cycl ohexane,
|PAc--hex§% ,QAC n- hept ane .
,Q; ﬁﬁ@)%r;t ane- &N s sohex -
hexanes—toel-uene-1 so: octt ane and
— oct ane, These sol vates display
po di ffraction patterns. FlIGURE 20 ¢
pattern), FIGURE 2 1 (type 2 pattern) and FI GURE|22
(type 3,patterp) are three representative patternsto*
Type 1 pattern has characteristic diffraction peaks
05@19[; COOHTMATATRS" t oRtedpaci ng of 3.3, 4.3, 4.6, 5.1}and
12. 6‘ angjs rons| Type 2 pattern has characteristic
di ffraction pegks correspondlng to d- spaC|ng of 4.3,

gi ype 3 pa‘ipq
oy

4.6, 5.1, 5>6and126a
has m\ di f”fcra‘\}gr["a g‘é?"‘ffe(?af(%q COr I 5%

Cl

o P4eB 4.6, 5 7 and 12. 7 Angs{ s M o
Fl @ Wespl ay's Fhes) sed id eaba e4f | uor| ne RS NI\/R :
spécyrym of a type 1 s&s%vahsenesiarre sol vat e
exhihired charact eri st35e SPEHEIPE "M 'i”t‘iat b|

3) ee upgrade/Form B isolation

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 chloride in an appfopriate 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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35

shift values of -59.9, and -60.8 ppm FlIGURE 24

di spl ays the solid-state fluorine-19 MAS NMR spectrum
w@booa/01ppe 2 sol vate sanple. Type 2 sol vate exPCDhUs®05/023514

characteristic signals with chem cal shift val ues of

-59.8, and -60.5 ppm FIGURE 25 displays the

solid-state fluorine-19 MAS NWR spectrum of a type 3

sHilewatyétosgdap (B maT)bp dored frbmalnee:oe‘xshuoinim@kbtone (2) by treatment with a

base, s ‘%%E a?]goxﬁe %REIB%@& da%lg%(g@rg?p 189%1 t';’{“tg?éé@% a %n‘ri}gfdréde ina
solventopiiey NMN §p@§l@ﬂlﬁh?%¢mlde tl‘iﬂpiethalp%rmlxﬁmoee e dpiF e In ting pastiqular example

111ustra§39 lumh@mgr @hemehfo%tﬁmﬁ%wdl 1&8th€ &ﬁ 9 H@lﬁoﬁ%eﬁqroﬁhﬁgb&@spondmg
ft val ues of , and 1

phenylbr'gﬁafde ﬂ)@jﬁ@ﬂt@?ntd\f/igbp%@/a{nﬁ%mg]& I?rasegcieétf é pe%e}dBJghcai yst6 and a reducing
agent sGEMAZiclilYRziSPRCH hpffopiatapdiat }aﬁroﬂc §dlrl'e‘ﬂﬂ§ueh sammalmr DM@ Qther R and

R2 Sub‘S/téPéﬁlgSt tg %Bylétggo%gg?fqga e%onl;c] are 0sé{n sbzﬁg flCCO{Cﬁg tg %%ocg urefstknown to
those of hialinant skill is thearts inghuding Wietuke offpetisgah hetar fano featate Ty és disclosed in J.

. s the solid-state carbon- 13
Organ(%l\zié Eﬂ\% géﬁgt&%ufr& ?ﬁ%ﬂs@?ﬁ 3 solvate sanple. Type
sBhevard tOéyéhtP P tieeassdgyith anidg GhindhewrpsgpeecH brsecia IP31§1ﬁP1FJt an inorganic

base siéR héﬁﬁﬁasﬁl%nEXﬂBSnale zﬁﬁ'a\{ﬁﬂzﬁhdrﬁ]c@ﬂﬁht tﬁaﬂi&ulﬁﬁy %rﬁ@ilbelnzyhdeneacetone)
shi.ft va

dlpalla_ﬁllzfgl (gclg@%gxtg'yﬁ@%é eto%eépa\?fa&ggfd} arﬁgaﬂbapgrf?pgatﬁ B]msplﬂﬂe hgand particularly
a d1ph@plﬁmjll1@m§/ s8ghrs heltbm(d@hehslpho®hmwmgnd érel, F-bis (it opovpytphosphino)
ferroce%gJ f 21n agéra&rna%q qgm?ryba?cjoggl’)sugy astt! Qﬁépﬁ%c{l}fﬁd bR arene

cou rimar
such ag t@btna;mr ﬁcmnzqtut@eqf @\ﬁ@ruw @holzapl @W@md siggh ag 9 et of fert-amyl alcohol and

to1uenétgrfgﬁﬁtﬁe&31an&ggﬁp&l{@ﬂ 3 below), and two routes for the
subsequent stereosgecn‘l ¢ reduction of the enam.d

( By BATRRNiSe @) Hap dhethsiirecty ttereoseeiiiialy Hur e %’Pﬁ]d&séfeil cyano
amide (SQRP&Y AYSr it manBe Brst FoRSERE td the hmdbehﬁw)le (6Gampspdifidallysreduced to

converted ticall
the corﬁ:_s? Y 1’n§ %?1}‘8@ _gmgg%lé)g?rgft ea%c&ﬁ d ;)S %cyano arg}glo l('iBQRoute B).
- nRoneph elmydy padEnaneitit §5|) o tapted Jwith hydrogen in the presence of a chiral catalyst to

form the|2cg HF&HIE nozan'ilcieﬁqréﬁhf’c 8 uﬂ[e%ﬁﬁ%@%a!rm&y & hﬂéc{gge% in an appropriate solvent such

a% ropana eacti o
as methgngh eftienokéromoBarol ¢riBucrenthample THE. dpaprapy! E&ﬁﬁa@eethsé@mﬁ%ﬁ@uene

methyténe Jﬁﬁ%ld%@l/&d@ﬂ(ﬁ&@ﬁaﬁg DMAMDMFEwSEY, bESRRMHaN6n aghéie solvents particularly
eSCl

Ac
methaoh TS G35 Qleresibpne.gid BVStdiaﬁ‘éFlnﬁ%Q‘ﬁ‘g‘O‘i?ﬁ‘g "y o Eeneraly
carrled'l'dileatawoﬁhen@ﬁi’diﬁ@ﬂ fsbuf torY ghesobefity particthrlyd Ottd #00egii delyent or 60 to

100 g Jf?l)el%y rogttalh%as){s e%&@gé‘lr{l q%ﬁlh iy a\é\@re%g e té)e‘riwse ?Ié% r06 P‘I?O \Af{k%eﬁes
partlculzhlycbntymteemm or30dendsphesgs, mpqgrp@@lpulalﬂsewsmd\ﬁ@ mtm08ph¢r@n @n additive, such
as ace Rldfeffgﬁ\Ior rié Jlg?tfﬁﬁuo?@‘icé/tﬁ:rhtmdsﬁémn@sstﬂi%ﬁ@ta&@'1ﬁeft1'1an@su119nic acid,
Phospfmﬂﬂ? RSB ket 5 b wmeient BEMERLE P pygymea. Lior
NaPFd) €sfQ031SOn o5e( @il ) 3; O (@R, [ Gu Qi K etbenrend] Fu(BPCEF3)2°H20, Zn(0T1)3,

sconEalnml, W bheR DRy A DTS AR AP preon. e

optionaliygnthloydé in the RaGihwextire. ﬂlﬂdﬁﬂele&aﬁlpie Inys additive is employed. The additive

N, - di net.h li
may bc?l‘\'%rﬁtv?%lg'iy emﬂg%’ed%%&e%@ gﬁ:"d %dﬂ' nrln?‘% r@éﬁ?ar bieg‘}e%?ﬁ gr}?gé[()l Woﬁ greferably
the additivezio notiprasens (& ubkh)i ;Tmc elajrak eatadyse meP be & preformed datafyst ermeblex, in
particdl&rO R, 516 BV B RRPRAD)ARGrocenyl-ethyldi-3,5-dimethylphenylphosphine (COD)RhBFA,
or the chiral catalyst complex may be formed in situ metal precursor, such as (NBD)2RhBF4, a ligand

such as (R,S)-(di-t-butylphosphino)ferrocenyl-ethyldi-3,5-dimethylphenylphosphine, (-)-TMBTP, or (R)-
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phenyl brom de (1) by treatnment with zinc cyanide in

the presence of a palladiumcatal yst and a reducing
wagweni®eth as diethyl zinc in an appropriate PoOI/E82005/023514

aprotic solvent such as DMF or DMAC. O her R and R2

substituents on the phenyl groups of the ketone are

synt hesi zed according to procedures known to those of
Hexaplsigi and pytionkiiyl 4 cafahyst aréivaips, suchpag tetrafilupsobore agid elhsratalyst to substrate
molar 1S RS 1D 8¥R ¥ ABRaderT B1160, (hdsd paﬁﬁ:uﬁﬂg@bgﬁﬁﬁ in J.

O ganonetal | i c Chem @89 (2004), pp. 4576-4583. The,

ViRRputets i cxing-namide £)iit eoRteated\ip P corFRseRading pmids-qopide (6), by
methoR &S &A6En BfthddasBordiniry RRilltih thdlagtl hegarticiRE, gedyend@RenidUS) s treated
with acS %t ssi um carbonat e and A al | adi cat.al gst

ith aqblg?l{gi E%P%eplpﬁropr 3! tgf: Bré:rs_]eﬂ}(? P anl% Cy R, 1%uzg y an inorganic base such as
potassidingarlbbizath i @)propias(sdiveersagh as A% c Eliconel) tpel amad-ananidle (6) is
g . . g Ly
treatedg\?%t@grgge?ﬁé ﬂ‘lgipléegéxge nggtﬁﬂg%‘%a&s't A0 thP ALk Chtfil ¥oid product (7).

The anjidesengingle dy Esselgd 19176 SpHPPRADIA wAsugly 2s methanol, ethanol, isopropanol,

trifluorbethamol TSfFdisbR ORI Sk BOSPRE®Y:, HREADHEMGlehd chidtide, dichloroethane,
articularl tiary al cohol

opri ate saol vent, A e X
pia, B, SBler. o Srgribisnisn R Rcsesplvan abRgbUEtn Betegfagolpjsoproparol,
and triffuofdedtiabsleandfmadt fagticiiasly Ysoatopatoh| Tienehcdon B geneeally Wahicd sutat a

L Xt ur.e. o - alco and to n o formthe ..
conceng%l/%or?o%f glﬁog#nS EPZ’.J;OP§%% -eenalé'%/ aeg%) ﬁ% ?ﬁea@h\%ﬁs %nnélll/e ebme ogiln%eﬁté Fhe reaction is

carrieddiut inStth Y0y amideospandd (6 pdrllijer selvunt edrticdaht) 19 §9 gdsolvent or 60 to

100 g/IQYIﬁQQOtﬁé}'iegl@oc(il%}nt, t(lgfé'd&tﬁ)n@ ca?ﬁedi dut {18 t(p@S(f é/]ﬂ §c§lve_nt or 150 to 250 g/L.
converted t he am de-enam d stereospecifically

_ 0t e (6),
The hygrogsionsg isigsnr il Elaves porrarsaye befvedn | 2 18@ afupspherggn oné
embodinkANbet@dtY Brab@40 itthobpheres, YA iibtia b Bod{font (KBSEER203nd 40Rtmospheres.

Rout t ) i.d 5) IL.s t ted. with h
s sod R LUS SRR, (5] 5y LS AT DSOS,
methanggdfonie acidyrhaepbaris arid. pitiiritrit or(ad)ewisTisisl segfaato Satsphient B(OMe)3, B(O-

iPr)3, dBES Alived M@@sm, RISIAL Sc(89PYE @“‘(W Jrgﬁ(@ﬁ]aaaa@ene],

hanol . _i sopropanol.,. trifluoroethang F. i sopropyl

Cu(COLERRAN0 207 SERUEDLACBDECHE O THEr MAFartMER BAFie) md BEG,
particutlilg lidtafl o biveio acid DiAuorbivtsticwaidend BBS=MrOED fidtejatticanrlo BF3«MeOH,

these solvents, particularly nmethanol, THF or
may be;qpfipilly FRicKB hedragtiormixipar Theaddisys paybetay ptle emplxed between 0
and 200 (1% gaticulaiy bdwgarseinald Yooty fréfeeble bbiwdén 20-40 mol%. The chiral
s ARSI 0 B A Pl A e e ci
catalystrepanpisraraydenorgigd in situ PELIyoresiph &y BACAP)2RIBFe 95 (NRD)2RhBEF4 2
: 1 180 . S rid tseen 20
i RSO0 AP MO ADEREE P LG e 10
(diphenyinhesphine)fesocenyl-chldi+-pyty ph@sablne,éé-Ta%%TR, ER)eld¢x@phemp, and (R)-xyl-
BINAH, irtiafldrastediRbioBorCdctll, ahdl b EAtiOd Q@b alot, GudhGk ehirallQbrbBMR acid. The
catalysﬁﬁ%lts{,lli?sgr%tg él?aogalr gﬁliogs?{fgl%q %og%({ogn bfﬂ{%%lgjgédi%ggft %193:}%?% ,taocslu Strate molar
ratio isB{o@I2B) &, 20B0,PattienlhSy 3Q01BAA00. LIh Hdther BlabbdbmeCIRC By sMPpSbstrate

. ' .OTf [Qu( OTf)] 2*benzene] ,

ration @f{%@%‘g gdo)ké"sé 9?%‘%?%‘%?‘3%,58&( OTf 3), La(OTf)3,

MRPOFE1) 2t ve ek IBFinE DVE)rGced e BRIlIdng themdpvBEr@esspay defadlad beldy. These
proced&_%;’ %%gﬁ‘apllﬁ?}fnl? EncPRbhR R ﬂ%oﬁs‘i‘ﬂﬁ!ecpé/sqgin% ﬁin‘ﬁtgt‘??rfs of g{e' n_‘la_ﬂeel process of

. mxture. 'In"one exanple, no additive I's enpl oye
this invgH@RY i ve nmay be favorably enpl oyed between 0 and 200

MabBevifhi: | £4lhadty1yAhe! Merhced 170D ybNadidie b SREDIKB-B:
tradename for carbon resin; dipf: bis-1,1’-diisopropylphosphino ferrocene; DMAC: dimethylacetamide;
DMA: N,N-dimethylacetamide; DME: 1,2-dimethoxyethane; DMF: dimethylformamide; dppb: 1,4-
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the additive is not present (0 nol% . The chiral
catal yst may be a preforned catal yst conplex, in
W@ 2006/0clRr PCT/US2005/023514
(R ' S)-(di-t-butyl phosphi no)ferrocenyl -ethyl di -3, 5-di ne
t hyl phenyl phosphi ne (COD) RhBF4, or the chiral catalyst
conplex may be fornmed in situ netal precursor, such as
diphenylé) BB EhE ee:@nhiti@aBtc SLied; @Sinches; IPA jsopropyl alcohol; IPAc: isopropyl

acetate; ﬁ@f ) }‘ﬂéﬁ;ﬂ%ﬁ%ﬁgo h no?}}Bﬁgf\/HfSeﬁl ot %(Xllng thﬁmg’l)qm Me:

methyl; M@BEo pmphyyteg bakd qhgfs Qcpcprbqp@eneslﬁj@ —pﬁ aﬁfﬁ% trl(cijbenzyhdene
acetone)fﬁ’f rafh H:E%gp%l%%é %@%Adﬂd_@ etilfé@glﬁ] tﬁﬁt tetr@arﬁb‘lhﬂt TBA eribByRhine;

rom I 00, particula
. ifuprermelioish o) (50500 DB, gt s TVE: Gy atigb SRsGiP gy phosphino-
thlophen%sg b?tolﬁ dﬁqtogﬂ) t he correspondi ng ani de- enani de
met ho

wel | knegwane g hose of ordinary skill
|n the art. Itn partl_gu ar, the cyano-enamde (5) is

2 xi de in the presence
of a base, Q@rticularly an inorgani ¢ base such as

pot assi um cdr bgnafe in 1aaocagpqmscm1pr| I went such as
DVBO. ThehPe Ll ng am‘g*—ﬁ,q@n aptdd’ %:tée?t ed with
cat a

2-meth

hydrogen in the of a chi raI SEFt 0 form
the desired chirgl am de product (7). The,

am de-enam de is dissolved in an appropri at e sol vent
such as nethanol, ethanol, isopropanol,

fird 13 ludmeskt shmqajpry formpd eqp@gg} \@ﬁl},@veg@@% g{rr@r ng{og?q inlet and
thermoc%mé %ts81'ut1&rpé)flﬁelﬁﬁhylIfe{t[fl)(tklﬁﬁ&oﬁi%ﬂﬁpyﬁﬁm—ij'l]iiﬁk prsRhdiandd (772 g) in

DMF, wat er ol ve
MECN (G vaaPiPR.  TBRTHSLRNOR 10 B AL ] SEp SRR T goltine
solutiontwds fslit@r 8 eddne@@berataredonis.t A p@fatatecd? Iad-hyckedwpndpritol ﬂaSk equipped

with overgead s%? alltnﬂg%eln%%lgt%g@ {h%lnllc%o&ﬁé Fofa€ gha?é&i vwith 38 % NH40H(aq) (5L)and

out 5 to 300 g am de-enani d Sti“r?
cooled tpe:zo clc: tTk asidlckleride solution ﬁememaaratemfunmh\éawaé%’t tp Hi¢ splyition of

NH401-P§trsﬁéheadra@l’ﬂﬁat R iRerh® r@RQodieAPia@reanaesiac {16 )o perClidr@rh. Once the
solvent, particularly 10 to 100 g/L sol vent or .60 } 1
addition| @@ ogfnpletel the zavuiting PLUEHHBUV FFERE (0 1PPB ISR #d; stred for an additiona

1h. ThE a{:ﬂlcﬁlqmglﬂxtre Wi tllagsfﬁr@edagg 50 U-exﬁﬁﬂtc\f@:ﬁﬁtalﬁfng 186knt 01525Qnd water (15 L),

and the %P’&@é‘(ﬂe SeB%i%\g e %l nﬁ liy(‘fg% ‘?r%ééf) er es, QXﬁﬁraﬁ&o? (5 L), and then with
water (ﬁni) Ohe BAhiC b@%ﬁl\/@/aﬂtrﬁlsﬁﬂdd 0 tInfospieek esmd bettoan@askamnd concentrated

n 20 and 40 at nospheres. An additive,
under V%‘i}‘&lﬂl aégbmégﬁ%g‘\ﬁg Y]O,% @trafl uoroboric acid,
tNdaf {he enchefdlat dopceatritibn, the kelisrhegan p Prsaipiiata@pdjthe batch was heated to 78
°Cto dﬁ? tlxtéaa'i‘leo? Wlef sgﬁﬁ }%ﬁtﬁ&e 5 I@E%@ el anﬁﬁé Ebtc}pwatsrausw@nb loGiy cool,

W S acl

3 sol
affordlmasrxmstall_ne@vhd N&Plﬂery V@i’éﬁ@%o Ve%lt‘j fijter O?f/é%?% ‘W&% el n-Boptane (1

L). Tthé(sﬁEﬁ% Llid [\)\[ﬁ@ﬁe@ﬁrﬁl&r% shenz enefrogefu zﬁ:fafa:@b& dfiZhegtitle compound (99.6
% 31 Sc geld La(Orf)3, My(OTf)2, LiBF4(DME) 3,
LCAP, 98 Bt Zcp (781"?8 Jparticul arly tetrafluoroboric acid,
trifl uororacet| c acid anBXBMPIMEOH, nore particularly
BE3" be Iy enployed in the reaction
3:11-(4; il Bt bicifdle be favorably enpl oyed
betvveen 0 and 200 nol % pawhi.cul arly between 3 and 40
nol % preferab etgveen PACARKD nol % cdi r al
catal yst may b gef or M&dobat al yst

, N
parti cul ar (-§- TVBTH( OD) e chilracatal yst
conpl ex may be d i n Fte4 Gret al Ursor, such as

Is (COD) 2RhB | (4(NBD) 2RnBF4 a | i g uchz as
(R'S)-(di-t-butyl phosphl no)ferrocenyl -ethyldi-o-tolylp
hosphine, (R S)-

Step A: Catalyst preparation
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(di phenyl phosphi no) f errocenyl - et hyl di -t - but yl phosphi ne
(-)-TMBTP, (R)-Hexaphenp, and (R)-xyl- BI NAP,
w@20obiocokar |y tetrafl uoroboric acid, and a catBCTES$2005/023514
activator, such as tetrafluoroboric acid. The catal yst
to substrate nolar ratio is from10 to 5000. In one
enbodi nent, the catalyst to substrate nolar ratio is
A 4-negly 13rpiognd epttogdtnsk erinred with theymagouple, o varbe@ stitrer. whbar Rentum, N2

inlet, a 99&1&5&8 onn'é&eed t%%tbﬁtl}ﬁftwats 911&?&?%1&3} Eﬁdmﬁﬁagetaté @2 8 ﬁ - &
tolylph‘gﬁé‘? ?@?&éa@dﬂf%ﬁ’a@ﬁ%@md‘i Etiohet N Vb Buthisg Shropstslation for 20 min

at amb1&ﬁt@erﬁ&5%}ﬁ1hrls EHhd@sRWas thBERAR rt@%e@&?a?héaﬁﬁg ﬁéﬁﬁpalr@rt% mixture was
nd. shoul d not bhe construed as limtations

stirred ?mot hdomdvair o rduieaol diethyizms iy iplnens § oHM tafdsdaia syringe.
The resAlting aPénglon wAE aifrreda€ 88 WALy in. (COD) : cycl ooct adi ene,;
Ste BDARCO %ﬁa : nlLAdenane for carbon resin; dipf:
PP - | yl phosphi no ferrocene; DVAC
A 4-neqki 134 ﬂgsk aqepredivdid;a ibivkanids) Mo, MWOapletmmdgda jnldDME gas adapter

connecéd ;c)o deﬁﬁfep Y ﬁta&@ﬁ I@}}tgg-%: brogdogﬁdnpi?f |4f(9—rcHB{:8 yggﬁglp -2-one, zinc

di pheny tﬁ osp t ane; enant
cyanidg @01 £ dtileime )dﬁ)rmp@{glg APyl ngpge@fgéq way hnh@led thg@,gh gwpspensmn for 30
min at @odtt&heerathr€AR] fok 11 tat b mSnfgatlﬁg:hgpﬁnmlasslaayor@&dsleemt/zn(CN )72 slurry

a6 e e h*le S B rq?aégﬁ o7 K ot N fogu. e reaction
mixturePyEdhesd at@ﬁs Ciierl 4- 2k unmt Np.i Tleti Ib%ﬂttfgglsumnﬁeom@tcgviec} m aRfce bath, and

30% a@@&ﬂ‘a&%’%ﬁ?@ﬁ!&ﬁiﬁt RULOR, v{af(ﬁ? de]d Iolvér%r ? I%Epmg e temperature below 30

°C. The FUsPngOn ovEe Maymhosiip f@nypmpqmtmp] %Ineg for'ﬁQ{ﬁun and then filtered through a pad

of SOLKE! Frahy eieh ﬁ‘lptolu-gh@-g R,) The flltrate was added into an extractor containing 20%
t et r amet hyI gﬁoheny osp I not hi ophene; Ts:

aqueou, a@@pg@]ﬁé@dﬂ%@ﬁ )(a@gyﬂ of WE@ iphasic mixture was stirred at room
temperatui@ BBl mid ahbthéi Sdphrhid@r ORESrbnlc) IRyer wdi RasBed {VﬁpXI}Cﬁ bﬁﬂ’ﬁ(ﬂ 1

saturat%r&agll oY é’l?ﬁ‘ﬁ)g gé'r% g#iof }zvgt?rc kﬁh% %&g%ﬁ}s |\Nfé%'l trgzglreﬁ rred to aP ﬁeL 4 neck flask

equippddheitnancyerhb®] stisres dletrhacomplg fmechanical stirrer, and connected to a batch

concen&atlglE t’Ig% !bétglz %g o‘ngzdnltrg %EW%G%L %@5@8?(33? a gé ru g)&'i ?'Lo?n% then

heptaner(§p@m)) wetdded-de (316 nml) was added over 30 ninutes.

T €ank Hllst thiRd aP@sWoln® Qna\@lgstﬁllkédrlgg vl T}f?é)ﬁbd @aﬂﬁfer\@ats%ﬁarged back
or separate necked round bottom f
to the f[?ﬁfﬁw

h. | ask
et B B ande srptalligationn Ppeeigige! badifermeg {0 minutes) 651

of heptiﬂ’ebeia@fﬁﬁdbti pPh&,40\MEsute) atdgBelbatdht as 360184\ 0 °COFhaaitc @adflltered, and the
cool e

filter c% ag \é/f)salllF d gﬁ )Illepf?[anegZ {J)T\I’Alg-le%%é 8% Ié](lfl . gngcg‘llrgl%% %ﬁre‘é{n%&n nitrogen to
provideNHA@HT Hte title chmpound {98. dren%, >R witfat Wmablamé getd).on
XRPDI @Wﬁ Y dwsWRSx ! lff}g;;ovx@ter dligﬁ%ctﬁ] pa&(gn Qﬁ{pﬂ df tl?e dhe cg?lggund generated

di tion was e resul'ting sl urry

ona Pm%ms rf‘@al.‘/tveﬁl FoRsl Rwerahwfrect@n gysiem pith § ﬂO/é(hconsole using a
PW337§Q)@|CEﬂaﬂJi ¥ty LEMX-rd)@bé Ka?blha(}ﬁdﬁﬁ(iﬁta's' i s@@x(g,e Thanad &nfend exhibited
extractor caqntal ni ol ue
charsctig AT aciof pou B Jo PR S e oed b T 4 ngstroms
Thermal gmlysts (TS aid DSEC): VLS hietmvdrizimsst (TG) dapa bEdHEGe (dnpohnd was
organi c .| ayer. .
obtame? a[j a ﬁe;ra 1n% rve\&c? c{% IW@n ESdF Qlltro%eg L@I(mors uerx]edang 3?{%%“?%;% 2. A weight
loss of Qﬁa%omq obsetved froth 44 to 100 °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 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

under vacuum at 50 OC to about 2 L volune. Near the

end of the concentration, the solid began to
wee@eipiosat e, and the batch was heated to 78 OBCT/0S2005/023514

di ssolve all of the solids. Heptane (5 L) was added

and the batch was allowed to slowy cool, affording a

crystalline solid. The slurry was filtered, and the

filter cake was washed WEKAMPLEshHt ane (1 L) The

3-(4- chid? L:ﬁ hA hh&hh¥R)- Ak @i HRAEL, . ByiSt. ﬁ&ﬁ%lg)&ﬁed%ﬁlfoﬁ&@n
or g of the title conpoun 0
% 81% i sol at yi ¢ d). EXAMPLE 2 Ts
3-fl-(4-chloro [ Yk 2- QmaBmmdlbni ri le Step
A: Catal yst pfepar afi oW 40Keck 15T Foupd Mot t om
fl ask equi pped t her Boedupteé, overkead stirrer,
rubber septu l i nl et, and gas adapter connected to
a bubbl er was”char géd Wit h pal | adiim acet &t e (12.8 9g),
tri-tolyl phosphine (69.9 g), and dinethyl formamn de
(2 48k, 1NR nocisedaippbd @dh b beeiigiballsheersbiiocOupld, @lid @fod¥h hlet was

o S TRECE 1 S L AR B Lo S 2
(Examplt 26034 @), fizm bABbled with Aitregdnuhriowgh thd reaition hthzneﬁQ,r JOmminutes at room

toluene (1.1M 78.0 nL) was added via syringe. The
tempert esul t| ng suspen5| on was stirred at 56 0C for 45 mn.

The mlstugepwg coglpdivat P dn e NePEI{2® N-wieadded 2s 3 sqlidar pne portion with stirring
(tmax £RIEPPEA sWhfidh WasTBERENIGE! widh Edoli8f until hﬁ"eﬁ&ﬁ&ﬁﬂk@ped and the

temperwétgertggaé]rta !grg)lp\?‘;iﬂpﬁoxng ngl?ustes etcg(ghn%% evss:ats ?gmgvgd %ng) Hw reactlon was
warmed td 3ol e pina e\ then-sdrréd ot b houro fhemixiyrb whaepoRdan €0 °Ciand p-toluene
sulfoni€ Xﬁﬂlﬁg@e (é[ﬁ%%@% £) @EkdadQéd@tat%bﬂllcf Qﬁw@mrﬂ&s%l%mh‘lgt E&&ﬁg the

gas ‘was ed"t hrough the suspension for 30 mn
temperatwrhetoeavmﬁ gCdtmxe -81d)- f e nfixthreatas BBovgad tosooh ack thel&t® Cntgd stirred for

1 hour ngg@ 1]§§ct10;[ Qﬁs &’Je%ﬂ%ﬁ %ﬂlﬁ%@ﬁ@& @1 §L}J Bﬁd/ tre(n@lterrg’c@toqca() LV@@’ractor

to the catal yst sol ution ter the
containipmbidh FACGES 18 brHabe She BHE VU8 CAPBHA MGG PEsapiadoyer wis washed tice

with 751 wdt&d T8¢ or2fni®fayéiOvas Qo&eﬂra‘tﬁddﬁﬂerm ht Vﬁtﬁgﬁlggiol/intﬂg) @t55°Cto~2 L.
an 0

Upon rg@&nﬁnltsflrﬁolﬂy %%&%tl)a(cg}%gwﬁ? cr{xlgtglllé% a%lale SRAPMSVASH %ﬂ‘hjeed olﬁs and the flask

was hekieé i 3¢ Ctth erodecepaioatogereolpabintio Hdtne TheL swsyrdia widle the mixture
was t t ir

vas a5 VAT o BT ARER  HSp  hfaslO fopom

tempemutdn theofiligpe 18 filier cakhés Washadrvgithel nbeptang @@fadfmtlmd%m stream of

mtroge%’%& g@ﬁtﬁﬁ g %P{He %'tl@ b&gpo%gﬁ/‘é»@g %Q%S>W g5 iy HEOyid1ee

tol uene. hasi c. m xt ure was

XRPDg tﬁI?}PB)é 4a?b°‘i’%‘8?r?<tfé¥rﬁ%"i’%?f éﬁfféacflal} Paitsmrﬂf Hheditlg cpaepnd genefated ona
PhilipsS2iRd@tiai 60 Perf PRO OI-88 i ffrak iyheSy sta@SyisePSWEA 0460 e bnsdlelusiaf a PW3373/00

or | .1 sat d Nadl :  Wat t 7L _of er.. -
ceramfrﬁfgiglf(géfﬁy 61‘?1%#%&3)%@&%&}%98 ﬁsStTh% Fc%ugc%) lee tgﬁsrflﬁmgou%d ﬁ\é\%&ferd characteristic
diffracﬁblapdaks_e@miegme@lng\tct daspacingswd PReddl 4, 517¢ €1, 3.4 restmeocoupl e,
Therngﬁg %@gﬁ%& gi‘G §LJ] le?ﬁﬂerﬁBéﬂ%ﬁfé&? (% dﬁtagfﬂlﬁe itle compound was

conce trate er_vacuum
obtainegt at 2 eRige Catg @f ]é) g‘mugm@dqymmpg@ gtmosphere pprbhown 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 endotherm with an extrapolated onset

temperature of 122.4 °C, a peak temperature of 125.2 °C, and an enthalpy change of 87 I/g.

EXAMPLE 4
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Wi

hept ane (850 nL) was added. A sanple was taken at this
point, and crystallized in a vial. This seed sanple
wor@enemar ged back to the flask which creat edPEr/Eemds/023514

bed for the crystallization. Once a seed bed forned

(-30 mnutes) 6.5 L of heptane was added over 40

] Xt es, and the batch was cooled to O OC. The batch
N-LZ{i ¢ ipropheatd ) 24T ay ARDeY ) wheths - et Ll veet i -
(trifluoheHitaMeyrddn-b y11oxkN Brobafttide Faghaf@bh d was dried under a

streamof nitrogen to provide 755 g of the title

conpound (98.9 area9 vvt% 93% i sol atted yield).
XRPD:  FI (ORE mhoméfpgm FEY po di

patt erp Wof th@OEl—ﬂtrﬂOel conﬁ gege aved oh a
PhI|IpS Anal Jtica ?ay Diff f Mgcti ol SP5¢ em
wth P 60 consol ug,l a PWRBR37'00 ceranmic Cu

uhe K- AHgy io% As 42 he spurce. The
title conpound exhi bi'f &” gterlstlc di ffraction

peaks corresponding to d-spacihgs of 7.4, 4.6, 4.0,

3.8, 3.5, 3.4 angstrons. Ther mal AnaIyS|s (TG and

gg@)neckﬁﬂe rqupd borogr Bask mias earged @jith drat-amyd faleph@ (2.4 L).eNitrogen gas was

bubble€ QRRRH 1 s¥aorOlE 2hHRd AB REAIRG bhRheRE ﬁ%th %tﬁna H'lechamcal

stirr, (RIS oTdpiSES T O A TSP ABdOR 91 R A erdgs charged with
szdba[;](?’;f ek hﬂ1bssl(d1§®aﬁplnqsghm@)bmnerfét ? ), L D8Qyl-AHb dtriflep@methyl)pyridine-2-

ylJoxy }E)Pcltpal%%lged(?)?’at IT%?S Eég ?Igclm:g en?lﬁl wé}fa%gphg%ﬂ} Piﬂ%giy%%aa 126“[ illgl 4-
methylwlzqnhwlfpnqtep éSQ@@h;pug@ pqtassgms(hld)matﬁ (B3EIgEURE fBislawak sealed, evacuated, and
backﬁll@ﬂ %/E’ch ﬂiﬁ%g@h B b 91%1&&1910& Bﬁa Wa%&d@d @Jr}heel)éagti%ﬁ ?llaé’;}g f%ﬂoviged by heating to

(f' nper at ure peak tenper at
100 °C gnd %IIT@I@ at é% Gler éf}]b hghws%wﬁg@ewonlw cgq)lgd E)@&Nﬁ@gi Bansferred into

a 4-necRed(2%- El}@lmlf B RMMkY eqifpdd G‘aﬁ?ﬁ ﬁi@%}ﬁﬁﬁéhl)snfrerl fThe b%tch Xas diluted with 7.2
t e ne enzenesu onat e
v or B A PARES "Bl ol Bt 08 TR P AP d0d e vas
stirred foh 2 hrapR Buldndiltesadcbver dpad@éﬁOLHAﬁOmSFhé ige0Re was washed with 7 L of
(7.2, L
M SR B AR ARy S lebhsdy RIS s eaipm withan
overheagl stigrgrzpng fherraasenpley thﬂ t@g:hwas homﬁlttltawg ehlG-HY Sligherbdve all the MTBE and

¢ I t r
then at B@@@ G %?Ec[rﬂgé(e\lg g@l(l:ﬂg% og o) réﬂlanrﬂ%fzsan%ﬁ alc m&elrég)ﬁ %@gn% (5L) was

added 35 miiiesga Hedoiehires Focdeas POt bRt ﬁwrtcﬁkeswquhf@ whih2 Lot
heptane{MTBE (¥0: })Ztﬂé:)lrledTlﬁﬁel‘SaCﬁtﬁéﬁm @f‘mﬂn@g‘en% broViBEI5430; Sitthd tltYM dofhpound.

otherm sto a e t ure
LN S N A S TR FA
Philips v\aslymhﬁu’ed PREONG-rashRifiretion Bysrenviaish WAB0AK( @nsadg Mking a PW3373/00
cerarm(.I(§'3lf'PJ§1j$ ﬁtrh’f fibe kg%ﬁh Erg(lhﬁt'icﬁndﬁ ftﬁ%rso&rlgeo e tit ehc%m%]ﬁu di‘] exglbvyaé characteristic

cooled to - uene sul
dlffractmﬁ&s Cor@g@néyﬂg\%@“sla?@@éé{ of56,3. 75 BB 5dl |4r6 # \lv@ngstrpms ons

| | , e I
Thermi¥ Adlysisi (TG and DICYS pn{égl)l(%rﬁlrsgeﬁﬁaﬁqﬁ ﬁq@# d&ta Qtﬁglg‘éﬁoteor?] g}lgte cyanoenamide

was oo 3 g g i oK U e Smpinbere b oo WEGURE 5. A
weight kyssesfEtiseh \Wlstobsei\Mtho(IM @C LI))Lffefbﬁﬂaltséaﬁﬁﬁlg @ﬁll’)ﬁ‘ﬂett’ﬂDSC) data

X Lor toal, N N 5
were coﬁ%ctéq a3 tén%ag% ree octglré g(%tne dgrr{atrctgﬁlé atB}o&gxﬁ:fedn p ?g].etle\ﬁzgl The DSC
curve ofjhe h@@mpd/wtg eyanoenalmde 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 J/g.

EXAMPLE 5
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with 7.5 L water. The organic |ayer was concentrated
under slight vacuum (25 in Hg) at 55 0OCto ~2 L. Upon

w0 emehiogs the 2 L vol une, the batch began to PCT/US2005/023514
crystallize, so the vacuumwas turned off and the
flask was heated to 73 0OC to produce a honbgeneous

sol pt.ion ane was added while the m xture
N-LOZR B G LS PP eB TRy R TSP TTRa2- e
(rifluorceseatlyDp s D164y | Wapanaend: Pespardtidh Bt room t enper at ur e,

then filtered. The filter cake is washed with 3 L

hept ane and dri ed under a stream of nitr en to yield

974 g of 85%
|solah8 &gy _powder
di ffraction n’pund’}"egene 4066 on
a Phili Yy Diffraction
Syst ey usj -~$, PW8373/ 00

ceramc Cu LEF X-ray""fu e pﬁ radi ation as the

source. The title conpound exhibited characteristic
diffraction peaks correspondi ng to d-spacings of 9.3,

28230, mlG thge-18ckroudd HattoB ﬂhshwgsdqm)psd wff]hﬁfelﬁlﬁk caNdahsy¥SdSthe first neck

and an SV-ESBCQJ]QIH%SQ the m&llé ll;(}bit; nR%t%)geéﬂ; adap %?N g %t]tac%gl on top of the

le c onpou nd
reflux C@‘Fﬁlf?f uﬁH é%aswpmtso’geéhgraasn@) yith Bow Caminghglvwacuum Ete@dREhS flask was

chargewmc@hbagl (0587 9f, 12 midwaglp@b@ﬁmmdtaﬁé @msi’g5 ARethad | C.
ent | al canni n cal ori net ata were

r
itoorg e g R R A @510 BN P RF ROl yanophens )1
methylpmop-t -egé+yl ahﬁﬂﬁrbhﬁreﬁesulﬁbratehﬁBH%l) Iaﬁd pé’cé]ssmﬂ@rﬂaﬁgee CHTV®, capped with

a IubbelOJeB{uP]eOnt thé hitd ﬁ?cﬁg%?Hl Oli? ﬁ\%?}?ﬁt% ?Iﬁl bélﬁl%lgg IwétB 8rt1§lg‘éra Tert-Amyl
alcohol &%@L) w@@éqdaumqygngﬁf A 'PRFIJON Cratal therakocdupleprens adseuted! byfpuncturing the

septum ixinec b & a orning high yacuum
pt ggﬁregh% l@@gd ﬁﬁpﬁﬁhﬂﬁ]&ﬁ%ﬁ@ ﬁl v%h c? b%%ngv) il n?lg%ﬁh}’

[(12)- oro cyanopheny
grease. EIhB 5tn]r1n% ﬁnq heg,ur]g_(gﬂ hq-.g )myars_sgrtﬂ e reaction mixture was stirred at 150 rpm and

100 °C fdr 18 h) a9 WA HPRYY dngli ﬁs gﬂﬁél&ﬂe@ Ethé© 9@1‘3@1@?09 eThe reactlon mixture was

neck round ‘bottom
then d1lutﬁ(§$'gg g&tﬁﬂ %Q @}‘g %gp If]%B46 Q)g) qulzthrvgg@ﬁt q}a]gsmn of air,
and flltanabthbmgibSQH[(AMﬁlﬂfgﬂutmb evmoumam orsofudl). ZhdielEs. waé\aﬁmﬁe@ Ky HPLC
to pr0v1§e éi% Qégzg}d%lpl?t’}‘ﬂ Q%%lﬁ enlél ma%erlal Oang%% c?li rggrg%?a\lr}g%ge The yellow
filtrate ‘ﬁ%fébﬁtné’lc’n@ﬁtr!t@fbm@p nﬂh‘e)lmm Im poeinderss precipiged byaadditidn of heptane

(150@&&38@1%&4%@ b€ fimu@was stirred
4-bi s( d'{’h%nyl hOSphi NO) DUt Ane (D1 3oy irine for 1 b at room

temPefaE‘f TR LSDSPeR Y45 Wed@%%tcﬁvmapwsluﬂ Wethzo 1 heptane-MTBE (100 mL)
resulting/in] MW}%) ﬁﬂ)ﬂﬁﬂl&j’ﬁbﬂﬁs%ﬁ 18t drying under vacuum, 13.6 Igl of the product as a pale

yellow pov{der was, oi%{ }#g ﬁéﬁ%& P{‘f@ggg I\;v]t"IZ1 ﬁg%té a(“éZ‘Bthgl) % ‘IjrﬁéP of the dppb

oxide ingrytitys si um car bonate (332 g). The flask was seal ed,
evacuat ed, and backfill %ﬁ) gitrogen. Tert- arryl
al cohol (2.4 L) was add:éé( {}%e reaction flask
N-[(2) Bdptebipeaphery Dire@tay mrypheny D deomeinylpmpt 1 shileyi}-Brgediyl-2-Q05- 0C

(trifluorb@éthifhyhidin D@1 ok S dah Al dS USPBERRL,R8 Was cooled to 25 0C
and transferred info a 4-necked 22 L round pbottom

flask equipped with a mechanical stirrerg The batch

was dil Wirh 7. 9 @ﬁﬂf)!"mPBE t B-
(250 £ ar geé’(p V- xt urfe t |
m xt was [st Mp /PﬁB/Ieh n‘ne [te cn;yer
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MIBE. The batch was vacuumtransferred to a 4-necked
12 L round bottom fl ask equi pped with an over head
W@ Ri0s0€048nd t her nrocoupl e. The bat ch was concePtT/ES®05/023514
at 10-20 0OC to renove all the MIBE and then at 30-40
OC to reduce the volunme of the remaining -anyl al cohol
to ~1.5 L. Heptane (5 L) was added over ~30 m nutes
Ao rhlh@4/B@joirt thaeesneckh olued betmPDRICWaTérmifped tvéh a cedlis covalenser on the
first neéﬁ@a‘?ﬁ gﬁi oy&ﬁ%d gtnjrer QB tlﬁ%ﬁ&(ﬁ@ ﬁecwg%ltgégnlucu qﬁgﬂ'adgﬁer%g Gftached on

ream o trogen to provi
top of ﬂmqﬁ@umdermpﬁll gﬂasaw_s Verg sEsaRsd g D@w GQYmipEkEpdrvacuum grease. The

flask wAl &Eﬁg@&&hﬁ) flAQﬁiH el EhLQfl 4- &@(dtﬁh%gﬂ}%( SPHRRYSLNS @(ylﬂza,c,l) emedyl-2{[5-

I t I D ff
(it b1 SUH P EOnSBG 0 B 2 s Ao R g anophenyl)-1-
methylfg6f-2&h-q y®4| nLeEElBénieﬁ@Sutfuhe: (628 hhrand paeisatoh eavbastethdl g). The

ibj ted, . charact er,

headsp%lce)]%# t?xgé/%sls ﬁzvaﬁ 8ur‘%s C or 1 es%jen ﬁléﬁ%b on {08 o thse 081(1: enser ﬁett s gle third neck
of the fl‘askb while Stirrdsl, a1 50 rpngfor 4h1 angst r ons. Ther mal Anal ysi s
?ae.\?f%%g Qﬁcl)ouncir E@tofn%gwgsr c"ﬁ!ﬂgg@gv{tﬁf P& E@ (Gi Q’fﬁa%}l Qfa fohl%ne (12 mL),

iate Ccy anoenam de was obt al ned eat |n
and thehgacpase O e EATR P @R i & Flay éﬁeaat ‘Pﬁi%tb%é? a/hiihe SipRtion was

stirred iRgnktiCARE: @om@eﬂﬁﬁkeﬁﬁé fdroesmif 0. 06% was observed from

83 t0.134 QC. i al sc nni_ng.cal ori net
Al % ot s B 0 A PTG U EReR oY effchon o i neok
of the fitsidiagk wastreglgend wath awsbheseptuin Tae hauly® tuspeypam. frofilthe BEGd flask was

added V%J@r_/ﬁ%eo% tltiehf? Jﬁ%ﬁrﬁﬁbﬁbﬁ Bt RERY g‘&#ﬁ \kfé?'s 1ﬁ£ﬁ¥]ﬂ1bgj;1ﬂﬁncturing the

I'splays t I ng ermwt
septumen tlreethiod mcé af b Siest flaskngnd il mm@u@fpom wagsegled with g dalxof Dow Corning

high vaEﬁIﬁpgﬂéEisk Ui sﬁfnn%%@d Feaffz (oABHNPRLRERA! Pie CRARE EniRh8 Vas stirred at

150 rpmg Rpct ](QOi? fgr ](641_, éh\ylgflbtgﬁ%ﬁ%.(; alzib(s§ IE%}WE}RWC) COpVeRsion, ﬂ he reaction
mixturdWRhdmr t@fsterrdd thtodr 200 tllydout Holitbm flask using MTBE (75 mL), stirred with

parchybh/ LSBT MLAR L B BB AMORIN 5 g cine v
MTBE W&smbyj Ulhp fiithtevvidunalyzedfbly HPLEDN gamvaed S Grastaigield, dgtamidecitarting
matena?grgi P oPhE Eéaﬁ%% d'é e"ﬂaeo}l%llg\b %ltmtéjggsecoﬂﬁe(ﬁgate&o 20 mL \f/olume and the

r'ogen vacu apt er was

product Vigs presintiigied by ﬁ@ibﬁ@eqf hewne (gt mbs0yen i himin m}eéhegméﬂagwas stirred

magnetW;aIl? QR&’Y s@fn%'f&z}gsbﬁ]% Fobny @ﬁlgé&ﬁﬂuﬂ:r 88 S&perkitR Wds ExkKreWAS the cake was
a

Washeq WJ,gh ﬂ}ey(lem aﬁlﬁ %’W%ﬁgglﬂg r?ﬂistlﬁg tr%ﬁh%w ‘71 né)gw@ }1qu02 lorsrg‘ts h?fterzi{rymg under

vacuun, 3:63 (gt of itHe! pratuonas talpyle lypljow shwder Qas}db}dﬁi(a}i}np@%%hmid&ld 99.2 wt%
. 7,8
purity, %gd(‘ﬁl-%l%:ﬁk%%’&p POfﬂ} delZ %mcl:%/lén lP{enyl ) - | met hyl prop-
1-en-1-yl 4-nethyl benzenE&®WMBAaie (13.1 g), and
3—{(12?—@(@%61%93119%5 9?@%&11}(1% i) (tﬂhuor&ﬁ&ﬂﬁ%y%ﬁl@ ﬁ]o&%‘ed oygamino}-
148 50

tumon t rd 'neck of the flask, evacua

vvas addedwa syrl nge. A TEFLON coat ed ther noc pI e
bpruncturl ng the septumon the t

was i nserfed D%IS%\EJ\

{19 g\witure gk nt was seal ed hH

iy W9 aguu 24Pease  TheHz

d (ol bath) Was BYSG 8568, The regicLi m xt ure

irred & 150 rpmand 100 OC for 1§ at wi ch
nNversion. The

reati on m xture was
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-y1]-2-methyl-2-{ [5-(trifluoromethyl)pyridin-2-
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then diluted with MIBE (180 nL), stirred wth DARCO
KB-B (6.0 g) for 2 h without exclusion of air, and
w0 dobermas t hr ough SOLKA FLOC el uting wi th MIBEPCT/B82005/023514
m.). The filtrate was anal yzed by HPLC to provi de 92%
assay yield, 7% amde starting material and 3% of the
rearranged am de. The yellow filtrate was then
ylloxy }fr&JAGnite, ahd 012 oK ETDmDMED (2rfel.) Wadsehprobhand tthengssel was submerged in a

RT wateﬁ_l;zﬁh Vﬁyc*rgées%ergld@ CH{I'&AHQTGSOI{')L BF;P!;(?W %%1{63158030%))?)%{5 rslo% added to

ure was st neti cal
the reactst $uch thagthé mpgrahurgneveosn abeyerer &t e‘hf@r the ﬁédlg%wr?@mahte the

react1on%§‘ ?%ldlf(t)r(l\e}lr]lﬁ)qr apl ﬂ:a%ﬁ vfé@g&té’(\ﬁﬁltﬁf\@ﬁ Bﬁﬁoﬁ%ﬁﬁ aé'e@atél-and filtered over a bed

resulting in
of SOLKA EL'@‘C [Fbg‘ge@swas A(faf;lg,d VGM Snlg of jSepEPPYY, %tﬁﬁﬁnd il?je résugtmgfsolutlon was

transferfe@ & epff(ﬂ%j &@ﬁac@ﬁccﬂltaﬂﬁhgﬁ y elok GWte Obud @syewaserolppantaé and the organic layer
7% 1 sol at e

was WaSE@Atp'lQ?fWI{%PB ﬁﬁgatsg( Ic?ﬂgeﬁ%%‘ dlﬁ? ? Er zlmfgg/%%]'\/aﬁdw chelc'lJ tc;I'5 E (81uene at ~60°C.
Upon coNrpﬂe(tlloZ))f {Be falvamhbvairob pFOnyll Dep@ng @ascgddnnbptdehg/m)mure wet dopleg to 20°C.
The batc‘(ht\%s fageglgfpro ?I;ré/e?;%] Eﬁ%h’g' t'h%\ 1{1 I-te? ed and washed with 1 L of toluene. The resulting

fy pro ranam de:
solid waPdggrhovatrign UBIAY 4 SOPA Of igToR T tp ffed 2R e @B tha Sk comBrpppr (994 LCAP,

980wt<*73°(§6%5‘h ﬂba&lfdev\@ngelgédypped wth a refl ux condenser on
st neck and an ov&#wead st onlt g eneratedona
XRPD: JEGKREA Orshew oife Krau R i tl%%ﬂé*ﬁ‘?‘ tyghlle spmpord gong

Philips ARfytRh1 X rert PROI My@ﬂ’f&éﬁ&ﬁ?ysteﬁ&@ﬂﬂlﬁw3@w Gtconsobrwing a PW3373/00

ceramcma%g rr%j/ agﬁpga (Acﬁ_ﬁ_ci% {J}g YaCHHM; e c%?r&;gund-rgﬁuﬁzlée@§lli(aracterlst1c
diffraction fedlts sqrobsypindimyg Itqo&qglphgsr@kmﬁﬁn%Z (405, §£23.§ pngstroms.
Thermz AIIB ﬁ%l {aLlﬁ'D The thermograv1metry (TG) data of the title compound was

UOT onet h I ne-2- pro anam .
obtaine ;«gxﬁwnﬁelzut(%@% V&Wﬂ%’ﬁ )"> Q“i‘i’é? é&%

3t a Igating rafh pf)} 1 A weight

Joss of F1BPwhs YsededBLAYD ReENBEN eﬁiﬂfefeﬁﬁﬂts&nﬁﬁxg Zﬁoﬁl}(wtryi(ﬂﬂ’SC) data were
Ot assium car

colctd] gL Rt o o R P BN ORI B0 DI Ly 1 (5 SC curve of
the t1tleQ:6ﬂ§@m3&’§sho®hl id HGImE 12head tiisplaygd anedtmgxindothernf Wigsdn) extrapolated onset
whi | red
T
and tol uene ( 12 m_) andEXAMPRE&Zdspace of the fl ask
3-{(1S, E\% %g)%:i)e Wgﬁ §t{f59(?fm11%forﬁb't yI)Pg@tindMy 1 6yl f¥6panoyl)amino] -
1

nSI on I rre rragnetl cal y a room

f| rst £l ask vvas con‘pl ete the nitrogen outI et adapter
on the phird neck of the first flask was replacgd with
SeRLNM The cat@l@ssbsisuspensi on O Ny
M added vPErMsQHi nge gyt |
therymeRidinRnWRse br)ser fled by

the septum on ke -chird nec e first

5 t he puncture point was sealcﬁ h a dab of
Do®w Cor ni ng hi gh vacuum grease. The stirring and

StepAheatl ngatgggtlpraﬁuﬁ)mwas started. The reaction m xture

Ina NQ\tAPﬁed g’—?ﬁﬁ &8 %% B§](E)C)1“M§'irll’ @an gg@tog% 5‘ Pbotfb ccl)'htalﬁhg Wt b (COD)2Rh

Ssi’s ‘I ndi cate te conversion. The
BF4 (118:gb womided totthe smadeot P ther st agrioh (360 mi s 31056 oTh?Eesultmg

solutioh VOB Qhih Qfob AstK HoSi. MR WEREH (4152 #1112 wt 98 in"MEOE .94 BF3) was

added to the catalyst solution, and the resulting mixture was added to a 1-L stainless steel bomb. 50 mL

I\if Medk_

of MeOH 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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DARCO KB-B (2.6 g) for 3 h without exclusion of air,
and filtered through SOLKA FLOC eluting with MIBE (75
wonrgos/oThes filtrate was anal yzed by HPLC t o pr oRCTHESDBI023514
assay yield, 4% amde starting material and 2% of the
rearranged am de. The yellow filtrate was concentrat ed
to 20 nL volune and the product was precipitated by
Step B:addi t iHduslregendiiept ane (60 ml) over 10 min while the

3- {<1zm YIS MRS [(an%yﬁ@qTﬁ{tﬁﬁtﬁn’rérﬂethﬁp&ﬁ(ﬁna‘itylfoﬂl }@&)ptwyn%mno]_
roomte%ra ure, he suspensi an was fil

prop- 1‘F’h é-Y&}akreame o EEETRIE F? viag chargaddp g éﬁebm@d(le@rqmyol <3 3L) was
added tgele_tﬂotﬂem@ caﬂa:ﬂe 3 slarrwt %dﬁetmtﬁrg sldr@liﬁh@ 3§ R4 by Ahdu@f through a

1 Ng .Uun [ ct as a
potvetrgleft Bk Bt OE e B butheR e 10 2L PR irad ke Bl g Lt
isopropap@ieapdithi tiyse ves cllswittaisf@red H%o thEARaBEN qubelastp pBheosiadive was degassed
with N @9‘ lahd Yen EWP thfer b artlal vacuum. The catalyst bomb was connected to the autoclave

via ﬂe)glgﬁgqlwft}l)lw rtliltt]ﬁ r Ob g,\%zb ?rtﬁlﬁge]@%%jsé hHB’P as dratwglllrflt!) lt'lhoe autoclave
followdalr H?[lhehs@iﬂop]mc}lMableﬁZramhdiﬁlsa' chadb&. [The utb@aleaths selsdddegassed with No

purges E}H tt?g{%@g %‘zitssge ﬁldﬁﬁ Pltlrlges t%rﬁe s ratncel desssutn & & rtg éZO %si.o}“he stirrer was
initiatell Jb@d e aditpeCiRtvd Craped dim)’f’C thel:_r)sﬂﬁbh e/aﬁaged at 150 psi, 40 °C for 18 hours.

The terEpJ(%urEc:g\/V&% ccl)r%4 e%hl o Ie]nel?%atftre and ﬂf rgsﬁﬂtflg )?Pl]utl%n tt};]anffelied{to a
polyetlykn¢ jugiafid as@mdéqrhy hl)qlwrutWﬁS ?g 3sbdyi yHepitio pampernd &8 Zaasehy yield,
99.6 LEAR & 19 CEB. DMBO (2.7 L) was charged and the vessel
was subnerged in a RT water bath. Hydrogen peroxide
sol ution (165 nL of a 30%&dURASAE sol ution) was slowy
3-{(1sadded- &lﬂ)orblﬁkﬁzﬂ)e@-@@%etmr{ [3-tafiudrbiBeth@)ppadiad-R5 8ofe Mdpanoyl)amino]-
] ) oye ra After the addltlon was conplete the

=0
§ ekt Sand—“f[—ﬁ@ufﬂ@%“ﬁd-l—t—l—ﬂ-g Ol BT Mg
Bo Log @D? h@dnt ai @i ng 55 L of
Thes | ayers were cgs?:ﬁé%t‘;é\rat cﬁg and the i
g~ washed twice with 3.1 L of water, @oneéntrated to

5 L, and solvent switched t§:5 L toluene at ~60C. Upon
corrpl etion of the solv bL&h, S00 nL heptane was

added and the m xture wag I] cf to 200C. The batch
was aged for 30 m nutes 0 OC then filtered and
washed with 1L of The t1| ng solid was

(R,9)- (thutlh hino)f l-ethy |dl tol h
dried overnight Under & efteam ot hitfogen to afford

Step Ag22 ¢ Entalypidrepaggtienconmpound (99.4 LCAP, 98.0 wt %
Note: th 1 %&[Siﬁﬁl‘éﬂt@ﬁ gaé@d&lv@ﬁw )Jsed)c{mth Eie@eﬁ%klﬂasﬁm%he autoclave

he
were pfaced uéllc}el;]r a{e%%oes ae Xo) Sfag%on éaﬁ]no'r any ad1n§% i @Cﬁﬁ%&@ (ZBﬁbmg , 0.05
mmol) Xnd ZQ(95Dh§ t(r @B oo )SRSY) € (@i %ﬁtﬂp]ﬁﬁ&ﬁlﬁﬂ@f&@cﬁ@h&bﬂél -u®lyghosphine
were pﬁtc di n fa% /HR‘OSC%?%HEH]%% %s%q%’?gtéy, t16‘ hL 2%35 trk%luoroo Hlancﬁ Wsre ad added and the

i‘on as the source & eonpound
ICaCthOIIIaXtRIEN@B ptgtaddodibfdt 6@ 8E.i on peaks corresponding to

Stede spacifidseeahidd 2, 59, 5.2, 4.6, 4.2, 3.9 angstrons.
Ther mal~— Anal ¥SI S (TG and DSCJT The thernogravi netr

ry
3—{(12@ T@j—cldgpbenéy 24@- methyléz {{%ﬁ@ﬁﬂgﬁ{gm%hg)pyndm—}yl]oxy}propanoyl)armno]-
prop-1-en-1-yl}benzamide (26.6 g, 50.0 mmol) was placed in a 250 mL Schlenk flask and 2,2,2-

trifluoroethanol (90 mL) was added. This slurry was agitated until a homogeneous solution was

obtained. This solution was transferred via cannula into a 300 mlL stainless steel autoclave followed by

the catalyst solution. The autoclave was sealed, purged with hydrogen gas (3 cycles 140 psig/14psig),
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obtained at a heating rate of 10 C/ m n under nitrogen

at nosphere and shown in FIGURE 11. A wei ght | oss of
w0260 Was observed from 99 to 1630C. Differ enp@HIS2005/023514

scanning calorinetry (DSC) data were collected at a

heat i ng rate of 10 C/ mn, under nitrogen atnosphere in

an The DSC curve of the title conpound is
and the rﬁ%’\%ﬁ Y h?f‘ fg %?F& %8 PURitesy G Fresire Walgeldn def Prég Hh and stirring
initiatetd The raartiox Wasqpod &ir @6 hours eThd i@fReitak Wae dtbbpelﬁ& robfn teﬂperature and

the hydp%%}j 7&?%%%&@ éegultmg so‘h%%h W%Q rderr%gef 1n <t)mh %13 a%toglggen %% assayed for ee

and purdty (25.5g 25y ¢fi1(f‘4}tk§_i¢bmp@blérﬂz63% ass@-}[l(li-%r&m, D5{{MeHt ri f
| uor omret gyl ) gyrl di n;e 2- y]i;L @g& rl\gp?nlolyl éamI noj - bpr opyl
m de: Preparation il1led glove box,
3-{(1S, %?)813(49(:h or()beqiw@ (Qusthy2ted- (frdl@r@qe@yppﬁghnq-kyl]oxy}propanoyl)ammo]-
propyl \bemvhmidei Pegp@asdn ¥ bar. (COD) 2Rh BF4 (1.85 g) was added
to the gane bottle and then nethanol (360 nl) v@&s
Joeor egul ting sol ytippywas aged w gle)
Ty [BF~MeOH ¢ mw.y%:,e?; e&%’»@@mw 1 d?\?“m Y
Seadd OF;t hey gﬁ&/ag\géﬁtzah%g u '

ting mixture was 41Lsﬁt3' ess st eel
. 50 nL of MeOH was used to rinse t i xtur®e into
CI"t e bonb. |sopropanol (200 gi) was ch&fged to the
rinse chanmber of the b d then each chanber of
t he bonb was seal ed bef reyni ng it fromthe gl ove

box. Step B: Hydrogenati T;k
3-{(1Z2)-1-(4-chl oroben (2-methyl -2-{[5-(trifluo

romet hyl ) pyri di ned«dthdodxiyideptopanoyhlam noj -

StepAprOp | canydipydolRggzam de (486 g, Exanple 7) was
charged t0 a 5 L bottle, and isopropanot (33 L)

Note: Ia&awptﬂ%mfrﬁ anlyy degapsed sVt was wedansd hotly the Sotfiak flash and ﬂng autoclave
were pladed under mambmmsfoé trpetlgdd priviees dhynobdif&u gIhBB)thBF4 (18 7mg) and

ine into 2 |l on stainless ste
@5 AR R etraer B e B 0% envere ivced in 20 L
Schlenk folr Sybascyoéntlynth mbe 22 migleoroetardl &ere i@ Sheme edclidi Rixture was
stirred ftopp%%ﬂg@% E%%b%% algte The autocl ave was degassed

en pI aced under partial vacuum
Step B: The cdlvdiogenationnh was connected to the autoclave via

3 {(1Z)f1| @&hwr&)e%l)yﬁf@){kﬁ?ﬁz '{Ht{{rﬁﬂl.ofoﬁﬂe%?ﬁgﬂidm 3 ? ]&%éprgggloglllj]a%ﬂno]—

i st solution was drawn I nto
prop-1-gng -ﬁéé@amwe 286 2 $@pplagsdrnt 230amh Sellenk flasleand; 23 2 trifluoroethanol (90

mL) wae hddetheThis J1 a'hﬁty b z%ﬁht@d/ &ntﬂ@%oﬁ@@ln@(ﬂls sEIRERASSR ‘i‘)bﬁtﬁ‘lﬁte@ ™as solution was
ges ree

t assed w
ransterfU Sl B0 A0 P, i e e s oo LG e spton. The
autoclayerpyas |smlqeidpurgddmtﬂ‘lafdtog®rp@s a d:yrcE-s Mpsﬁg’il@ag) b O actorl & heated to
60 °C. Aﬁ@l%' Iﬁﬂutg\@ﬁlv\ggz@%r%as]sgpto Hgb 851 stlpgigdwgaﬂecg @etrﬁaétlon was

t enperat ure tor
aged fory ]e7s119rnts| Age @awmwwwsopwhmm tea@enamreaaqdalhqﬁerﬂfvgbrews removed.

h f;
The reslllltiﬁg @ﬁﬁoﬁ%@ﬂéﬁgtﬁc‘lg’fong%&) agtgg% ?Ihg séy’%z Zog ggi@%@/ 839 £gssay of the

title corxg)@}mc} %WEEWQM 99.8 LCAP, 95.3%ce

Step C: Isolation Procedure

A TFE solution of 2.68 g (5.02 mmol) of chiral amide 7 in TFE was concentrated to ~ 6.4 gor lkg/L 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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L

3-{(1S,29)-1-(4-chlorobenzyl)-2-[(2-nmethyl-2-{[5-(trif
| uor onret hyl ) pyri di ne- 2-yl ] oxy} propanoyl ) am no] - propyl
WO bwapemousle : Preparation 2 0C hosphi ne Step APCT/US2005/023514

Catal yst Preparation Note: In this experinment only

degassed sol vent was used and both the Schlenk flasks

and the autocl ave were placed under an at nosphere of
was seededywith drh& mgiof eliral gmige (witeyzaiagpizatiop @ODIs2ROTHS §18PpaT Wigpasis) and
aged 1& hddrsQ 20D IC. AR ot Df @50@9&({10116 RO whRIddd over 16 hours and the slurry was

aged for gh%‘%(f)%(zﬂ %\E& UA%P nas p§h6|‘>§n fg’grE E@?pct:%g I’f}a-é gcgge%/ p\éﬁg[@%:)}lrs Ia 2|0 25°C and
aged foSUheeqUaaliryy wasXilitted2n@ washed ivkith uo hmﬁdflsamhepwwmmﬂm @o- 25°C.
Solids wgg g{le in ré%gCtulal?er mat % %\Pdv@lsmﬂg tror F’Pﬁf hours to yle d andecr)ous chiral
amide (395 ¢/ 'Z)%}helq 499(8% @r dbb% MTBE, ZHE(a2d mbeprge; 20 $jnbRAX ri f 1 uo

XRPD'r ekl qy}l Qd%%ﬁ'éf (ﬂ%fﬁc &be/daatl 56%91'&: %ﬂgg&%ﬁ&lﬂﬁr}g%@ated Rh g@hﬂlgs Analyt1ca1

- en- benzam
X'Pert BRQ%I iGapanksteray Pémp4 /69 consolerising o ENGEY ﬂ%@:ﬁran@g @u LEF X-

ray tub&K)Alﬁﬁ&a@@tdﬁ@s thERbSrc 'TH& q‘é&‘{@ﬁs @9Hid188 L@k Bt dhbralimide 7 exhibited

I t t d.. This [ ut
B TR NG R

ThermaluAwdysiv@G add DSEXD Dhe thdsrﬁloglat/mie;tg (TGPt 6fahe anblidrous crystalline form
of chirdl Lc{ltn]% 7%%% Oo%“f’neﬁ ??i ﬁ(%tm &l’tegcgdltO\#gr}nélaC?r Q9L elgat %p%la‘re A weight loss
of 0. 14‘@0”@@1386}\1‘651&0112@ tmlﬁ hf s Differrentipk S@@Isurrgecailna@egetm@ dﬁ@ONere collected
at a he@t%lggraﬁzoiaiwj °@Inhﬁ M drfaek hlﬁbéénadtﬁlgsphEQQnrﬁagﬂeh Yan W% BI€Lurve of the

16 _ho he tenperature was dropped to room

anhydrgg pEALEE Fatigh pechien e 1088 eLiRe FadphemReyith an extrapolated onse
temperdt@s of 14406 CS @ pedkit@ipevise bEMRET, hidoM dnblpa dhaed avsd JaNd

assayed for ee and puri A(@L%lﬁ assay of the title

conpound, 96% assay yi eld, . CAP, 95.3% ee).
N-[18,2803kAPtigorgphenyl)-2-(3-cyanophenyl)- 1 -methylpropyl]-2-methyl-2-{[5- (trlfluoromethyl
pvndm% v{lfo}ﬁp%ﬁlmalmcfeﬁ&ﬁ Rl obenzyl )-2-[(2-net hyI 2- {[5 (trif

I'dor onet hyl) pyri di ne-2-yI'ToxXy} propanoyt)am noj - Step
A:. Cat al yst, Preparation Note: In this experinert only

degassed S Iv§nt was uged.adqfot h the as K8
and : 9\%( eywer e plaeed: under an bsples evol
MebixgORAGgs @Fny 2)|2>925avgt/E ORB(3941 vﬂ ' 8. 7ngy

. (di - t’- but yl phosphi no) ferrocenyl - =® -o-tol yl
- phosphi ne (29.95 ng) were placed in &720 nL Schl enk
flask. Subsequently, 10 nL 2,2, 2-trifluoroethanol were

q(ﬂg @ﬁd@ﬂﬂhdé@ﬁatfoﬁ Gkt A I E{dﬁ{ fe YWasSsB VEﬁt%QI éélf%ﬁ fl%Ql 4L 1sopropanol

to~1L @1\{{1{ {42)°C+ 3%@&#&%&%@%@:%)&895&1{% Qf‘WBthﬁ ={PLS(755:- g((ﬂwehlpwob@lzyl)a-
[(2-methydPe{ brythifl Rtbmeth ) pdridting- 0 XY bRy | BRARRY D ABRALPFbpyl }benzamide (Example 10)
in DMF was transferred to a 12 L 4-necked round bottom flask equipped with mechanical stirrer,
thermocouple, and 2 L addition funnel. Cyanuric chloride (103 g) was slurried in 2 L of MTBE and the
resulting slurry 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 NaHCO3 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 NaHCO3. 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 >99% assay yield.
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prop-l-en-1-yl}benzam de (26.6 g) was placed in a 250
nmL Schl enk flask and 2,2,2-trifluoroethanol (90 nlL)
wo®eadtmexl. This slurry was agitated until a PCT/US2005/023514
honbgeneous sol uti on was obtai ned. This solution was
transferred via cannula into a 300 nL stainless steel
mrocl ave followed by the catalyst solution. The
Ecosor} saéraméﬂwaeolgef&rlé%wo&u e aremnic PR/ rsegrsirorist §3°C, 17 in Hg to

bring tieyKH @219 e at WOL4pEd Glintaig aVORQRCY OT ‘?["ﬁ@lge@(?ﬁ’&ag Bheh Qreated with
was se (0]

20 GECESQBBRA, s MM ES,cd B0 BLESRUDSCMER, St o son

FLOC mirwamedrvutlr@L oeré”BﬂEe fpereatltingefilate wis eqepaged 6 a 2O D essel,

T .
concen{rﬁ&pl%rlfﬁd %Bﬁg@%ﬂ&&?&a@g %tﬁ’g?g] gﬁ??(g%@l?% (;%‘3% tﬂgﬁ sgw Was, cpltered over

resultin ution was renov
a bed 0f3QLKA » acewaghell itk 6Lk Y TBES The tpsaléis@yolatfest MEBEilijeewas

transfeﬁ?&lrfﬁl@u h 1 B PRERYi: §hdla 198: Byebfffang g(?to%/%agﬁ Equ @Eg %nh

" Iso tion Procedure A TFE solution o
overhedfL A 35 Uhefpoca DI AP TP P AE- Wl SO KB Bb it i Ao ‘tcza The batch was
cooled . RT, gnabii sdnpled WasatmIRA t@drehtd DsadB 8Ed. ONEIBE s lezéésﬁﬂ-}hz%ﬁ it was

returne%?% @{Lg %S%eebr% ngagta%fﬁ?ﬁ) ?:Qgrfqgﬁtﬁlcr%gt}qugﬂtlarﬁge ed. The isolated solid
was drigheiebn streati af nitseasn t© affFrdwitl 3.4 Yof EECBORBnEUA 1s MEsiatded92.1 % ce,
94.6 wtbd tu.%,? o@l)ot @%réa% (@@ai%hz q‘Hﬁtfﬁﬁ%S‘[Q‘? %%dls(%l%eecfrl 2 gl omd7)

aged for 20.75 hours over
SOLKA FLOC, and the fil tErW%éZ concentrated 50 %
N-[18, wp@err &ﬂ&rupra:hym (§ éﬁhn@rgﬁen)aﬁ 5—nﬁh§'[p}(z?y-ﬁt’2em§t9§rfl%{ [9/4¥RAToromethyl

eeded é’, chlra
0 a e

£ = : A o N
Ch U VAW, W O O J

5 A )
and aged 18 hours at 20 - 25 0C. Atot aI of 33.09 nm.

n- hept ane \yas added over 16 hours and the sl urr Was
7 Cy
age t 20 2’5:,, % An addi t LAl e
HoN< 'WasMQa OVET 8 _hours at™ 2(-Z256C antheageth” g,

Y The sl ufry 228" FIERBEH and washled with 40
“1 n-7hept ane/ MTBE at 20- 25C. Solfi d§ werée® dri ed
cuum oven at 450C and 0.1 in Hg! 17.75 hours
to yi el d anhydrous chiral amde (1.95 g, 73%i el d,

1% MIBE, .TFE and n tane, 10 p
AL A R eﬂrlpaearrlgrrf)veiﬁderlﬁemndrr?wcouple was
added DNIF (190 @ld-ﬁpMUi‘BE (el ené dyzﬁ’lﬁrlfacl%ﬂdel(m95°g)aﬂ'ﬁé te@tﬂﬁng solution was

0/ 60
Sy e T
(trlﬂuofkmpﬂhﬂmﬂrdaﬁr?aﬂ]Oéh}Pa@anqyé)a@mg} prepy! Theezamidey@xauge 10, 56.50 g, 8.5
wt%, 503 ¥sdyakd DR ORI &a MTBE a2 A \Qa% addéh 'tl@'ffaggover a %enod of ~45

racteristic dfl ffracti on peaks correspon
rmnutesd f;b?é‘?tw wagpgas 607m&ute% tl‘@ MTEBH (408 rel) ves edc}eﬁg@gl thsrglution was
cooled tpREEmaY sohutigh pE10% QQF@BM@OO ﬁh}awhd’t&lﬂe‘d}ghlk\lﬂeﬁﬁﬁg the temperature

ta .o thea us cr |nefor of ch
o 3 50 0 SIREEPYS B NEBL P B e
layer wasrychehednyithroyer(Seot rnbyprher@.d tlié m&ﬂtgigtoréaﬂ&&ol@florowdslh%dmaﬁed with
MTBE 639&@1(:&/ 86 wafe? f@vgﬁ E@OO]I%;D %0@1{]{ @rﬁygd()%) was %{dn{l E)gthe dry organic

cal orlnetr were Cco
solutionagg 8‘36@“1‘03 ‘@Sr?g [ at 4 ife pvempightto g bemintyre th@drtmm@m tepREmature,

filtered,ad wasTm w@ﬁ@[m QQ@O ﬁfL) t ”ﬁﬁ‘e s%mhuﬁi HAUSnEd Y3 iatd 428 %6 %/ 1 solution ,

ded t% |ra amde a s a nelting endof her
seeded \jith IB%O 2B 285A O¥ rmg Eom tgppergpireq Naheptape(935mL) was

chargedpeealt Hoarxpﬁrdahwﬂﬁryoﬁlas]oé&e&tdlﬁ’c ANEEr agin€ ok MAbY the BABDRas filtered
and wasﬁéd \?1911 fer%jtane (235 mL) to afford 43.0 g of the title compound as a hemisolvate (92.1% ee,

94.6 wt% title product, 99.8 area%, 83% isolated yield).
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EXAVPLE | |
N-[l,S,25]-3-(4-chl orophenyl)-2-(3-cyanophenyl) -1 -net
wWhgiopoopyd | - 2- net hyl - 2-{[5-(trifl uoromet hyl PCT/US2005/023514
pyri dm 2-yl)oxyl propanam de: Route B The crude
hydr ogenati on sol ution from Exanpl e 10 was sol vent
swtched from4 L isopropanol to ~1 L DMF (40 0C, 30
nm Hg). The resulting sdXAMBRE®S 470 g of 3-{
' A2§29 4 fr.GhLB0HRA mza 1-methyl - {[5-
Isolatio I afiophen methylpropyl]-2-methyl-2-{[5
" g {gf[llgﬁ yhhgmpyyppy yl-2:{

tri uoro I dirne- yl] Xy} pr

vm 3t1r @Eibﬁrﬁldaottﬁgﬁla%iel Lu tﬂeﬂkrﬂewnﬁrebmdtt@mn&@ﬁ@ 350 g of
| lrrer
15 TR b I TES Sy M RSP S cey

pyridinsd- ylydxy]@ﬁbpaﬂanﬁdelheﬁﬁsoMEBEva Rikrriddén  esdllof 1.8ZL oF 2B fisppinpgpl
acetategl\gpe % & gn%t@r{ee waf éaézletﬁlfornl VI ad t&len fﬂ%er%Ld (%gxd oy &ér}Q .E}nsflfé%ﬁ %k EOLKA FLOC,

ere a
thoroughty pulli thegliduors fl.bnhthl filterTtee tdjamamzmﬂ%s IC@E)@ﬂ IEQj:th‘élqg_@‘S ODhedrtgr cake was
washecfj\!‘lllﬂ{"f ng WS tﬁl%c;)’ ﬂtpﬁﬁe M{BE&Ese Aatk- 11k %& Riyo ﬂﬁgtegwére ngbmed (combined

sat ur at ed solutlon wer e add he reactio
ee=98.5ickle Thew f)W?I gol'etwéls PereePHeTRddY BT tmu@r} T spiggon line flter into a 22

L4 nedk&&dﬂdﬂnbiﬁ@n Shdikl MYie B@SHh Msaﬁ&wfor@d’cto@e@ sﬁéani{)o&m &6h Gfarged with

2551 e 0 S 5 A g8 8 S .
2-{[5-(hituotonathg] fyhnidinkZylgexy |preraeanaitid Mdorph) BgBolyinerph Blseed was obtained
from tt%s %@éo?vfeh%g‘tgmmgf Yl@?g}ﬁge ﬁé%eﬁ 215\% %)hzva a!l'deﬁ and\BE Bltch was aged at 45

e organ ayer s Yo assay

°C oveyiight. deE(,f@%lbmﬁ shppi atapehen Cipegad soihviap el of pgitgeqyer Stipaus, then 220 mL
heptan@ RPANME/mliRYRh BB mB %R ﬁéﬂt;ﬁ@ %f:b I%L/n:ﬁﬁ 0 6737 plL'bf eptdrR at 60 mL/min.

bring the KF to 219 (spec ) whi | e maint
Once o) GFEifs "G chirgesh I prigh B GRICNEERE RTEEY GYPBE by cooled 0
0 °C arif ag&ZGOBOREir Ch#dred, Bh@ whak e hﬂth\/a& ﬁgé}ﬂarfemdi af40rh chgrtisle @bmfddind, crystal

Form fgﬁ?% g,&%% 18?latﬁﬁe|'§ﬁ% (gﬂtglrhfngjg v e and cforrle% ed { or seed o), ng‘%%g %%J_,CAP

99.5 wthamayd2 L vessel, concentrated to 1IL vol une, and
retreated with 116 g of g%gﬁg \]g941 This slurry was
filtered over a bed of and washed with 6L

Isolatiqus - {(rﬁh@)rle@ﬁhkombgn%tw?f-@g@ywﬁé (iriflpeyompdhgpyridine-2-ylloxy }

propanbV RS SINbE-M@B @ 1 micron inline filter into a 12
L, 4 neck round bottom fl ask equi pped wi th overhead
stirrer and thernocouple, and?concentrated to ~2 L
volume at 17 in Hg, 35 was cool ed to RT,

s e et eed bed. Once
was returnédd to the flask,
30 nbnutes creating a
| arge seed bed. The icgOMated solid was dried over a
streamof nitrogen to afford 413.4 g of the title

CRE’(BQHJ‘}S&d cfutiBE Wa§58n\@ét@f£§x%pl@ 89/05816ent Vs Rmdd Jn' rBﬂo@ap The crude

oil wa?D %E\?g éﬁl téuea cf?(# P@ﬁ)‘i a.?§l %lhr{tgotn%{) Pai%é) erl“?xé layers Were separated,

and th&o&%ﬂae 18yl 4ra€ bdnoérdiaka iy n) cik -1hd oft )aam @mnawitﬁ MITBEES B)/§)r ®eded with

5 wt% Fsti)/l[t ﬁﬁ&){#ﬁ‘%ﬁ? bﬂs?}& ngﬁﬂ glgrr c? ﬁlgmlélt.BAfter 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 liquors, some stuck to flask. 99.6 LCAP. 0.2% methyl ester impurity.
XRPD: FIGURE 13 shows the X-ray powder diffraction pattern of the title compound generated on a
Philips Analytical X’Pert PRO X-ray Diffraction System with PW3040/60 console using a PW3373/00
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W

To a 3-necked, 2 L round bottom flask equi pped with
overhead stirrer and thernocoupl e was added DMF (100
workgos/0MDIBE (250 ni L) and cyanuric chloride (12POBU§)005/023514
The resulting solution was aged for 2 hours. A
sol ution of 3-{
(1S,2S)-1-(4-chl orobenzyl)-2-[(2-methyl-2-{ [5-
ceramic(QuTiFH Xroryantet Krplpha yadiation es (e yourax ﬂm@mmylmﬁ&whlh@]d—qbﬁracterlstlc

dlffractlgr? géaicg gﬁwﬁigﬁ(%k% c%@ Eg 559 591 4%83 §ar‘(gst1/8m§_’0 g

was added to
Thermal ﬁ@a%IYISlaé?G avé PSE):pEhe f@em@gmm@trw%} @éa of thedniegnrdigtopnide was

obtamed/\@% Re8Y {106 HCORLRAWLES nitden m%)héﬁgﬁd MG)VnW@BICﬁﬂdEm A weight

and the sol ution was cool e tion. of
loss of Gy et S PRI EITOPSP L e%@tuaedf&elgo o P@fef@s% YR éalmmetfy
(DSC) daBiae¢ edlideted it&S}Sattn@aﬁe 40100°C/mihhendai nitrogee amasplegei afbermetic pan.

e Dy L By RS YR T AEE Ea bRES  ng Be
with an axichpplaed bestietpergtusraf 400 ¢ Csobaak tmewalse ef7ié ﬁ@ﬁi@oﬁnwnﬁlhlpy
o reduce the water |evel to <500 ppm ECOSCRB
Change@%?iéwo g) was added to the di% organi ¢ sol ution and
the nmixture was aged at EXpNGE- rnight. The m xture

Isolat10%§3 ‘F?/rr E}jl %fcﬂl&@lﬁ@n&ﬁﬂ@@@&ﬁdﬂﬁﬁ@ -{{3-{hiRlRneteNpynaishediloxy}

00 m. The sol ution was concentrated to
enzamidge
SUT Ot 1 O Steteucyu VVI I.II OU My UI

hem sol vat e , and aged over nioght at roomtenperature.
N-heptane (935 nL) was gl d hours, and the
slurry was cool ed 0 |a ng for 1 hour, the
batch was filtered-and nﬂhaept ane (235 nli)
to afford 43.0 g of thextitle conpound as a
hem sol vate (92.1% e .6 w%title product, 99.8
area% 83%isolated Vield). EXAI\/PLE 13 | sol ati on of

%%?;&Fh?!ﬁé’%éﬁ#%%&?@? 2&11}3 )U% f? sﬁg.‘tlox w)as concentrat)éd to 169 ¢
up to 45’3(1‘ hldleﬂva@udtﬁ ) mx&mbm@aﬁ&mrﬂaﬁm iy IR0 @deedds 1 B5082/1B (drams3of chiral

amide pgﬁ ey {H%P&ﬁ%g {l"gg](‘%tg%s% wag a u(%io Bea%d Yﬂe sglup gnevrvg]sevga%he%t\blﬁ{ﬁb mL of 10
% NH4KL foivstw.r_as]rh@organ@mhﬁme piae hgn yashed s edditivaplRdigas)with-wair g8 i for
each WLSB r E:l_% I‘E?% c}soﬁm{n{l @a£ éo&&é‘ ltr%!tgﬁ WWE (284.4 g? to azeotrope the

I n- propanam em solvate was Slurried -
water. The gphgt@p gs{as @ﬁncq_ntlg@d to &% + Se/ke. E}@Ffrn@b\yqterée@qemregloﬁ@ﬁﬁ a3reppm. This
solutloﬂ_ [8s tibndebded Mﬁ%hﬁ‘ﬂ %ﬂucferVITﬂE Rem@®datd, venwi ¥l L6 fv @0 héurs at 20-

. ery smal |l bed thorou ly pull _t.he ' .
25°C. N t(lj‘ﬁ;(ﬂmsnt th]aﬁI\‘et‘Yf’é cpz}rge{ %q[ug S RS 3’@ pfﬁ%ésloaglgleb?he first aliquot
of heptﬁﬂét(Béﬁﬁ]Lb mqu 61’[a$ged_ﬁh9h(ﬁuﬂ; t’er secmlné ah\@st ofdspret (90 toi.) whas dirged in 6

hours. gl';h? hprg tag%uo ngt lgegt%né IB% q ) CP iol?o%lr(s 9% Q% 7to¥1\@slsmn of the heptane
charge Thesttionwas aded b Wr Q5 W fon ZﬂlpmsThﬂr ool yras/lteredravens duwgon fritted

filter. aA ghsgi'a&ﬁéﬂt Wddh lWQ?CJgIHJJ&&f usin@t1@4 ﬁ)L%% s rﬂhe@&ﬁ&l\/ﬁw @nd the solids were

was heated to over

dried atslte@ahandéfc e B0 CHOBBET WS < (OBt Gy KE). The fnal

MTBE6&%n®dtion was 11 - 12 wt.% (as a hemisolvate) and the ﬁnal heptane concentratlon was < 0.5

wi.% (Pcﬁﬁ[x é\b(]}ﬁs] 2 fr'ﬂfgpnlld% ?Eﬁ@&e{sﬁnvg Hag ‘ﬁ&ﬂ% ettt 95 AP,

pyridi n-2-yl)oxy] propanam de Pol ynmor ph B ( Pol ynorph B

seed was obtained fromt gol vent system over a

long tine frane) (15.0 ¢g) was added and the batch was
N-[15, 35 8el4-gblorpphenyl)-2-(3- cyanophenyl) 1-methylpropyl]-2-methyl-2-{[5-(trifluoromethyl

pyridin-2-yDoxylpropanamide: Route A

mma@g@evvmwl
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5 0C overnight. The resulting slurry was then charged
with 150 nL of heptane over 5 hours, then 220 ni

sde.pnp Ater the
Exarrpl e 8), solvent was

whepbarme4nt 2.0 nL/mn, then 1131 nL of hept anECHUS®05/023514
nm./mn, then 6783 nL of heptane at 60 ni/min. Once all
hept ane was charged, the batch was cooled to RT and

aged overnight. The batch was cooled to 0 OC and aged

for 1 h ur filtered, and washed with 1L of hept% Q\k

;ﬁ;ﬂe conpound,u, gioyst al For m B @ :
o &IrvmWr NE
, 98. 6% ee, 9w Gi-t-butfibh ;&m&er%\&r% ass
LE 1% Isol ati on®®gF: 325dgmjthyég2§gygph°59h'”e
(I'S, 2S) -1 - (4- chl or ob&nzyl 3~ 2T (2- met hyl - 2- {[5-(trif

| uor onet hyl ) pyri di neq2-yj oxy}

pr opanovDam nol - pi 'l be

hydr ogenati on was co g

renmoved on rotovap. heecr (8% oi|l was]diluted with

toluene (10 mM/g) an NHACI solutjon (10 irilL/qg).

The | ayers were sepa uene | ayer was

concentrated to an (8BS} ((dl%mlméphmsendcdnwt ed with MIBE

(3 nm/g), seeded wisWd53Sigrpheny-rhasphive (7) MIBE

hem sol vate and stirred overnight. After a seed bed
Step Awas geQeilast@chpalae@t ane (3 nl/g) was added, and the
Ina Nf’ﬁﬁ&ll'klcy‘@%ofé Q& §)d(glQ—bﬁ@lﬂﬂg\sphﬁlt)ﬁ‘éﬁoc@h}hle%ldﬂg 5- d%ge{?ylphenyl—phosphme)

recovery of ﬁé O title product on@%‘sca e
300 mg); Wsgfdd te g maRokle OB RTEeIRT b, GO BhBM%m&)WF added to the
same b@ﬁ’lt% %ﬁd hBP U IdicKioraStRR %25 oy ltﬁicﬁ h@H\;Bre§dﬁﬁ1g>§olﬁlﬁéfn RRMIEN with

ractlon pattern of the title conpound generated on
Stlmngafoﬁqhw pad deapspliing glixtyee s pddsgkes 0@ gﬁ siaiofsst sieal PORD-
Step BSy st enHydrbgeniOB040/ 60 consol e using a PWB373/ 00cerami c
%

i oG R Bl AL A B0t 181 Bt T 00
of 1,2-¢ieldsetbarer aslplrmdiutign tvas marsfaareql togsl 56 fml OstinleB s@¢l ton®,connected to the

50 mL \ééess § lz?cﬁ%&‘ﬁg tﬂggatalf? ?@%E‘d\] @lly(?llnﬁ bglq;g;wapgonnected to the
autoclz‘vm/ etgﬁlle umgg%iya Vﬁl gtang tlﬁéglfs".rﬁt@ S?latll(él WS drawn into
the autd@ave/tHidWed 'B‘}j ﬁfe cﬂﬂatyEtQGﬁHo@fr&ﬁm & cﬁilﬂbe% hp%"huto@la&el, A HEaled and

ami e
degassef‘(fIr w1tﬁAN£$ ul%es tPreQ% O]Elile aHoFf;ave was thely ({egassed wn%rﬁz purges r?hree times, and

erenti canni
pressulﬁtﬂﬂ 6115 td’lﬂl)rpjl (ThSEHrred ataginiveited, ool th@t@fn@dat&ie véhs E’eﬁﬁﬂlt(ﬂ&) °C. The
react1oP] wa%regted at1 §b0 rPSln.%.(ﬂ"C %éggflou@% tfheQer?l}e?gtgﬁ ?Nglsr (?Fggpeg { rogﬁﬁ tatgperature, and
the resulgngmnmn iwas EurGoREd ibnandedispldaywyeal fopdetand gurgn (b3 hessay of
cyanoemﬁnhe 287, 300, 9089 consgiegbgyperat ure of 70.9 0C a
k 't enper at'ur € of and an ent hal py change of
51 3/ g. EXAMVPLE 15 | soI aEXéM

3- {(1sasi Mzﬁelﬁ&bbénzﬂﬂzqdztr@étm tthﬂaorBﬁa&hﬁﬁiyhmhe Q-y{][»%r}{ntobarfoyl)anuno]-

propyl | RARERE R Fdroga it é)&@rﬁ%g DBl AS et divo-

tolvlnhbﬁ)hamal e 8)., 64.9 g of solution was concentrated to
16.9 ¢
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up to 45 OC under vacuum The solubility of chiral

am de in EPA exceeds 1350 g/L (granms of chiral am de
w@enehitoes of sol vent). MIBE (348.2 g) was addedy/usaeds/023514

the solution was washed with 250 nL of 10 % NH4Cl

solution. The organic solution was then washed an

additional 3 times with water (248 nL for each wash).

The resiodual organi c solution was concentrated w fh

s (Haéy%@eto azeotr opgekhe vater. The Fonuti L

8 ehtration vvasoé;i,a % (di-tbiip h%Té,Bf&ECLnQn via
:@- wi 8h chiral am ychPBEPh sol vat e,

@nd aged for 20 hours at JorhB5c. At thISCpOInt
hept ane was charge iin three allquots over specific
periods of tinme. Th fir: Al Lgyot of heptane (54 ni),
was charged in 9 hour he second ai quot of heptane
(90 nL) was charged fi nfd hotrs. The fhird aliquot of
hept ane (294 mL) was| €g&¥ged in 3 hofrs. At the
conclusion of the h sol uti on was

aged at 20- 250C fo n Was
filtered over a 5 ('}f’é@'t% VIEPOE Ft%ﬁroceny

di spl acerrent wash was con uct ed using 164 nL of 5 :1

E@&?‘ﬁt Mcggox ?@-%]g&ef b%gjlﬂhg 5fgrrgd’eh}ﬁ%tl‘%‘dl—oﬁa\?vgh&@ﬂme) (57.1

er vacuu er concentr

mg) wag adledto a 39 byiakFyntainthga stirhay. (VPBERRAEAS-B ae) was 4ided tpthe same
vial and thg'I?MNbH C?é ﬁ’i) Qrapm% \é%s%%t ?ga 'Is a w1h‘?s%ﬁ?r&efor 20 minutes,

and the 0 O BRHERPLHH ot %@%“ﬁ@%ﬁ%ﬁ% b IV i Loy by, enamice

6 (8.0 Buc @%Lpfe @vas dlssolved with 50 mL of MeOH, and the solution was transferred to

the san}e&%% 51}1 s?aguggsr%éileﬂf}{y ﬁ n %%]tﬁllp/%t@fqgé Wbtﬁéﬁﬁg;ﬁ‘h&as}(/ r12‘1$e. T[ﬁEtly(y mL

stainledd Yieklhofib Avay hdrmwbcptroana maldtslelessRasal nse bomb containing 10 mL MeOH. The

bomb a%(a@bg)w&(cg % eg’ ¢ }4(!: HE%:S&Q/Q LRSI B@ﬁ]ﬁy/ e !ﬁwng (flushed with N7) and

eny hi ne Cat yst "Preparation In a
the reaCNmeSolhﬂl(ade;}l dparven mmhe é(UQchaSé fqllpwrpd by tb@l Wpﬁmp brdlvea) fremn the upper

chambdrO© ?ﬁ@éﬂéﬁc?vtg agl be‘él%d ﬁr&cﬂcﬂdﬁﬁsfﬂ&lﬂhﬁ? plrzpheep Hinteﬁ)TheaG@clﬁﬂa) was then
adde 0 a 0 e con St)

degassqpiy BRATER 4E ey HER et B 1900 - AU e ey ond e

temperhti@yal rdsed it 5 . ORfch@RBor Wi a@'&i atW@@O pddedc f&hze 5 hours. The

e RS oLy S v B2 AT, L1 B0 KRS e

and assajedi fol @28d plrire (9809 LCEPIpIIR% by 0LBJ el ¢ramiderd).a

N2-filled gl ove box, st hgﬁ;, noenam de (product of
Exanple 4, 10 g) was di ?é)% \IF\A%%{[% 100 nL of

Tsolatioh, of Crfysteh T ppeoleS deateot 3ai{tS. 2$el -Gohlorobsnzyhes[ (2 maths -2 ed
(trlﬂuo}&l%&mrlqme%t@1ﬂb }%%a%v%%1ngpﬁgvﬂ%ﬂ’“a%@éj tot he o0

cat al

SIS nI-Crdore B2 A e {é%ﬁﬁ@&qr@aetw-m hhe-2-
ylloxy ﬁiﬂ&p&ﬁ&ﬁyﬁmydﬂqﬁﬂy@%b&hﬁm@ oba0ah hyds aneoliddhb agol(ink ushed with IPAc.

and t e SO
Cretongipng ¢ SIS PP B CERG VS tar ST ST OGP BN s (152814
chloroteppydy-2-60 andoigi-2- {THarifutraodtby epwmiamnesed] og g} paopanoyl)amino]-
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 nitrogen sweep.
ML losses were 48 g (8.8%). The final solid weighed 442.8 g (94wt% therefore 416 g).

EXAMPLE 19
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degassed with N2 purges three tines. The autocl ave was
then degassed with H2 purges three tines, and
w@e@ssuized up to 500 psi. The stirrer was i nPCT/ESMA5/023514

and the tenperature was raised to 80 0C. The reaction

was aged at 500 psi, 80 OC for 18 hours. The

tenperature was dropped to roomtenperature, and the
Isolation@$ GtysiahGyps @l Ievaterpf iel€ 1%, 2911 S ehloadbetzy) & (arbidyl-3-815- and
gtrlﬂuogoﬁ‘&a_')gn Bqnvf'lgﬁle—@Q/l]@QQDﬁ)BEﬂOQMaIﬁJ%o]SDer\@}Sb%@énM

enam de, % assay yi el 90% LCAP, 85% €€).
&Kﬂ/@@@ kA~ chlorobenzyl)—Z [(2-methyl- 2 { [5-(trifluoromethyl)-pyridine-2-

ylloxy }?pr&paﬂlo%l)?aﬁ)indJ ptdpynbbosaiae nmyiz gy @as[cﬁ%gmﬁnmdhss@ve{d[ t5a (Vblihinfe of41L

with M}“EEn grg%ﬁaaéq %%aefcgd tpﬁfj%ta‘%}\ @ n{é?saﬁg)q B RNy -2-(2-

methy 2 fR5-B)ifl(rdtinethy IppgridipHb glipdxy ma»ﬁaeoymmwo@mwmm Giythple 11).
After aglaosg h% oF9 Faﬁiﬁﬁﬁ@s @Q@as pae*a%kiyﬁzl%sm d)qug@g a%awﬂ €1 IRT then

I ne
cooled (R° S)w1(h(ad4/a1¢r mltayh pihe shykiy ey flb¢rpfb@@nwsheémw heptage Qo Iy} The batch

was drlgéi] Rﬁﬁaér%auu@xrtﬁa fﬁ@)géf@% %@@g 1ds@s @/61%%8@-(3 “'7'%@' The final solid weighed
ining a stir . rrg was

1011%&%@‘@’”&“‘6"*9*?69495}19 VI aI and then I\/le()—| (20 n) was
added The resulting solEXAMRLB@e aged with stirring

S P IS B S B e

trifluopmethvd , mplide 7) was
t
S0 s 45y, 20 St

methyl2Hd5-¢tEflaprpmethul)-grdding2- Mlldymomoxl|aal§1@]ﬂ0a§1ébewdq@04g> was
dissolvBd-inF0RMINVESE. %ﬁ/@ht R RRiINRS freRNIEBE eftolubnetat 35001A final volume of

45 i FmSeBRbl b Vsl (STBLERaD b OF B HRRGLIA e pepd f 10%0 75 oC

Over 90 bnxx i G)ﬂo&dpﬁ)h}&ﬁd fijrtredevet CBLITE. (Tht ualbdeds valdtionN2) camventtad to dryness

gt uti o h t ocl ay
and 3 l\fﬂgf 2\1@ d)f ?Act s apge\\%%d ﬂe 2t at b OC{HV gfrll{en ?lr %% o? Esggcdgnﬁe\xfas charged over 30
min. Sehtigbwss, 00¢hé slawrtyowd asléseaed at 8aP@ th samll avheyt o€ e solintign iNSampled

intoa \9&1 H@(%oie'artgﬁ t& éé'ﬁﬁlsdte tﬂb&e@yt @ﬁde%‘(e%a%& c?ﬁ{%ﬁlzg@ gtaﬁa%qgtumed to the
three tines, gwessurlze up 1000

es
batch. &gich bqqa@e§t8? YRy @ it0eRs C@%@dtslloa\thé@ Tt coer 3 eB%t%@raa%%tét over2h. A
slightly\a& smm SoBectéPanQva0 Goft il RELutRREE 18 ArVREmAGe st 3BtoCl 3dAd HPLC assay

soe B3 1530 P, S L SRR o B e

transferred to an anber ERAMKLOE 2dssayed for ee and

e A E R e

Arsinge lé%rsfﬂmﬁgﬁéieytfé& fdr gin@l% crysﬁﬁ 1 %Bﬂata collectlon ona Bruker Smart Apex
rO ano Dam noi - rog%% benzam de

systems {1% }ngt egd)waps cp ecter op ﬁrﬂﬁc?n rgte[a(lé aq.]‘.%frﬁl)%m% 83 She(cplfl pgtting to be
triclinit. UDeQubraEthiglvwas pyliddch BiR-tdclin® Bl shave\skqiib@paiigtladrant data collection using

am no] - propyl } benzam de (540 g) was dissolved to a
305“9}’@5%’.%&“%1‘ 1.4 L with IPAc. Cyclohexane (1.95 L) was

atiteXHranswibelifiatitdn ppaenseead gehertddrondihilips anklynel X Pert PRO X-ray
DiffradtB sy 2 Wath BwBohé/betmdie. & #¥3373/00 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-{(1S,2S)-1~(4-chlorobenzyl)-

2-[(2-methyl-2-{[5-(trifluoromethyl)-pyridine-2-yl]oxy }propanoyl)amino]-propyl } benzamide were

further characterized by their solid-state carbon-13 and fluorine-19 nuclear magnetic resonance (NMR)
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chl orobenzyl )-2-[ (2-nmethyl -2-{[5-(trifluoronethyl)-pyr
i di ne-2-yl]oxy}propanoyl)am no]- propyljbenzam de
w@ Boatploges 11) . After a 20 min age, cycl ohexanePr¢U/BSD55/023514
L) was added over 1.5 h. The batch was aged for 1.5 h
at RT then cooled to 50C with a water-ice bath. The

nd "5 washed with cycl ohexane
spectra( é‘gﬁscﬁléwfa?%boajg i\&/l cmxrp &@s phiaipedzmpBrukes s 40088 NMR system
using avijreler 4 nm doubperesosaree CPVMS JrotseS Ghe WRbHEh- PONMIR(Be @ utiliR&l

proton/gz{rﬂﬁ}ll:i%&é% Mﬁ%a?ﬁgg %agi?-% q(f/ %%94\/\1 s \t/aglg g-{aglraﬁtélg%gosgs)polanzanon
The sargple ppssppmpt 15-Q 1dHze Hy Brediveatzning eiZl-O[I{szmbjﬁi}dd-t&t& [sBectrum before FT
was pel(férﬁiefl | Qﬁérn%'@ St OB H O o hd TRsYLRE SRGNRY cDa?bn(;n?docarl%n P glycme

benzam de
(176033‘”{’(‘4@525‘)‘30?‘13(5’4reﬁefﬁ“6?obenzyl) 2-[(2:-methyl -2-{[5-(trif

|mrsatmstthyﬂhormym9 VIR sé’ema(ﬂahﬂa&ﬂ}tﬂﬁ%%ﬂuier DSX 400WB NMR system
1012 was charge

using a %ké?ro% &%“%é 5Pk gﬁ“ sgecirus UWI%GH AP Poffrencheiteatilse
programva"ghessemg]esjwwe spuncat Y50 &HL. | A@ed’pélr‘ﬂnd&@v&)«éahﬁhzed to minimize fluorine

backgro’%lnti (Aﬁng?l)acien{n%ef E(B(f]gl? Qv%s 2%1%) 1?id 1% esﬁpfct%be;fore %T was performed.

-(trifluoro
Ch emlﬂ@ Eﬁaf?orymr@ﬁﬂﬁ@g Pﬂlmmﬂuor@d@eﬂmahﬂmom asel extedrb) secondary
referendfviifidh dasACkighed a BRkEnicAI ST 3PE120 bgm3 L) Was added over
1.5 h. The batch was aged for "1.5 h at RT then cool ed
to 50C with a water-ice bath. The slurry was filtered

aWidlewlrsineahtion hds be@pleadtded Zndlillbsirated W0 @@Er@ﬁbe‘@@@ergfﬂ ;ﬁpucular

. ; ugm owith a ni en 0osses were
mbodi %gnty{ﬂ?xgg%%%g slﬁr]ﬁ Wf tlﬂ% IB.I‘t g/blF :ilpa%ﬂéfedﬁag dgrgauieli AEE, {I}g@@fz%ons and
SubStltuflﬁ@rCétﬁ by wa@4lierejh witEXANBaE 2 Gronstht gtiticind 66opCo¥ Gt alverk)oRE For
examplé3 SMnY@tl?er Bfan the a1|:]1cular olvents flz se&folrtP ilerelnt alli)oYe 1§ay{t[eslseful in the

iq S)-1-( orob enzy
chermca? $ I?epﬁéllz%ﬁg@cﬂysrgm P siiferied, 2 e}f?fglx:yﬂhpirtbqa]ambl) berdatinbd By the scope

of the clajpys| WHeH Ta R @1 thalsh il igs b as
in Example 7, 3-{(lS,25)-I &(E?Hiéﬁl@%%g’g%@y )Se‘g&??%ﬁes
met hyl - 2-{ [5 (trifluoronethyl)-pyridine-2-yl]oxy
Jpropanoyl am no] - propyl } benzani de (2.4g) was
di ssolved in 80 nL MIBE. Sol vent was sw tched from
MIBE to toluene at 35 OC. A final volume of -45 nL was
mai ntai ned. 15 wt % (0. 36g) of Ecosorb C941 was added
and batch aged at 70 to 75 0OC Over 90 nmin. Cooled to
rt and filtered over CELITE. The colorless solution
was concentrated to dryness and 3M. (-1.2V) of EPAc
was added and kept at 60 OC. Then 2 1 nL of |sooctane
was charged over 30 ,0 min. Solution was cool ed slowy
and self seeded at 56 0C (a snmall anmount of the
solution is sanpled into a vial and cooled to rt to
generate the seeds). Once the sanple crystallized, it
was returned to the batch. Batch becane a slurry as it
was cooled slowy to rt (over 3h). Batch was aged at
rt over 2 h. Aslightly wet solid collected and was
left in vacuumoven to dry overnight at 35 0 C. Solid
HPLC assay gave 99.2 A% and 98 wt % Chiral HPLC =
90.4%e. NVR results indicate it is an isooctane
sol vat e.
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"5 EXAMPLE 2 1 Analysis of Crystal forns of
3-{(IS, 2S)-1-(4-chl orobenzyl)-2-[(2-methyl-2-{[5-(trif
wo cwsommeehyl ) - pyridi ne-2-ynoxy | propanoyDam nedFpsmpy023514
| benzam de A single crystal was selected for single
crystal x-ray data collection on a Bruker Smart Apex
system The unit cell was collected on 30 second scan
WHAT I& @i a@RD Iswut 0- i ndexi ng gave the cell setting to be >0
triclinic. The structure was solved in the triclinic
Pl space group after a quadrant data collection using
130 sekcpiockss fathersterapselattise yenthasis plovmies Wi f fract i on
patterns were generated on Philips al ytical X Pert
PRO X-ray Diffraction Systemw th P§§040/60 console. A
PWB373/ 00 ceram c Cu LEF X-r *Al pha radi ation
was used as the source. ng '
anmbi ent condition. 15 In ditio
diffraction patterns, the fo
3-{(1S,2S)-1-(4-chl orobenzyl [(2-nethy|-2-{
[5-(trifluoronmethyl)-pyridene oxy
} propanoyl ) am no] - pr opyl Jbenzan1é were further
characterized by their solid-state carbon-13 and
whereinf | uori ne- 19 nucl ear magnetic resonance (NWR)spectra.
R1 is seldi&d B&hi Bydsdeah talgeh alrO)ARe, NMR)SRER tNRim avdsyolot ai ned
on a Bruker DSX 400VB NM? stemusing a Bruker 4 mm
R2 is selgeserbireny BeEprshdeloepMAS BEé The carbon-13 NWR
R3 is selsaeccﬁnmnhynrmgen,zsadlgpircmfozmstl@é chomC1-16 2kl §/§@rﬁlalt%ﬁﬂuiyéfni°lﬁ’w is
unsubstlme% o s u?ed%ﬂ @Gﬁsﬂgxeﬂ‘fs tsé'ﬂec\./éarﬂcﬁplha%g@ﬂpbl"f, UJEF4, 1206 S)Ra

ari zati on. he sanp l e was

wherein Wo.a@@qteﬁ érogxfcyq}gal]&.@ zmélsarélp%l 3 zlgy]f 6111&5 heéergﬁétltnlsm e]d or substltuted

with oné: o W8 R REYs{iREATE fhderfeh@iiti¢ sdlectddiffolshatdgen, I ppalk B yeup, tlh@oxy and
M5 scal e using the carbonyl carbon of glycine (176.03
HﬂhwﬂpﬁﬁWh]) as a secondary reference. The solid-state
each Refid f@dpefi@nilPschdvied Sjpactatagmn, Wadrogh Caizndg ]l erang. BethRerandsx
400\\B NMR system usi ng a Bruker 4mm CRAMPS probe. The
trlﬂuorcNﬁﬁlybpectrumuullzed a sinple pul se-acquire pul se
each RIAE R@ERATent} selcpsditons hatogen, Spdrnxyatyahs,. nietlkady anwr\f]@grlggqethyl

Reis seﬁntg& ?rgmw?x drH%e'nl étﬁ?g‘ﬂt SriHcRidehaie il ]jéQ[ldyD @ryb@@lggﬂlﬁjlu-n:dyl Beteroaryl,
roa n 100 Hz was applied to the sgect

whereuhﬁilan@hd’?é{fombmpetm% orerpptionatly aybisitaied gith opgtodhrge R ﬁlthstlltgﬂlts and the
alkyl md} gtb, AR sﬁ{u{e%to'f afdsiefe0 4h Yhe Bed o thfsE RDNoietiss; an

rna

each R dh]@‘iﬁ;@gqeni ﬁ?fi‘?tegff%“&*ﬁ’ﬂf‘)ﬁﬁf?h%g%\m o Qrﬂ!@&li %\%gfn(?fgglkﬁi %henyl -Ci-6

alkyl-, VRS HRPIGHIIARE a@lﬁdsdbbtitulgd sesubditudd witlr @feer encRd substituents and
certain partic r ..emhodi reo &
whereir the PIP‘F@ylchfleWﬁ qnsn%ﬁgtrugg o&@?ﬁ%&tec% wgg Pll%é E\xéo %rﬁg%glés kinkitGShes.
compridifthrdatif@idn caamidaaomparbd farmukiBns can be nade therein
W t hout departing fromthe spirit and scope of the
i nvention. For exanple, solvenis other than the
particul ar solvents as s8¢ fuprttgsherei n above nmay be
useful in the chem cal t hgses described herein. It
i s intended, therefoRE, i
by the scope

nts were run at
t & he X-ray powder

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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of the clains which follow and that such clains be
interpreted as broadly as is reasonable. WHAT IS
WQERMbNED43 S: 1. A process for the stereosel ect PEUS2005/023514
synthesis of amde (1): wherein: R is selected from
hydr ogen, hal ogen, -C(OORe, -C(ONRf2, -NR, and
ﬁ(yano Ris selected from hydrogen, haI ogen and
yiir ox §|chirgd Cﬁ@lygtefpl@teﬂe'dﬂfur‘ttyrmnthqnhg egemn| pstursirghligaad and optionally
branchgdceh@n@ -10 alkyl, wherein the al kyl noiety
i s unsubstituted or substituted with substituents
&) ect B CPTEh RIS gemPIeX CF3, - OCF3, and -ORa : wherein
Ra is selected fromcycloal kyl, aryl, aryl-C _3
kyl and heter ar I unsubstltut ed or substituted
\?\% th ons PEFet iroR %’sql?%ﬁlﬁ%elﬁl ‘ndependent | y sel ect ed
R1is s¢leted fhrah ogidm andQiya®; al kyl | cyano, methoxy and
2 is I Rc is independently sel ected
R3l S%‘lédé{%fﬁ;g{ | oge lﬁnd ?lg)glge Cl. 3 al kyl, cyano, nethoxy and
RIS trjfluoronet hyI each Ris i ndependently sel ect ed
from hal ogen, hydr oxy, cyano, nethoxy and
trifluoronmethyl; Re is seI§ ct 4rom hydrogen,
strai ght or branched ch@Hg%@g al kyl, aryl-C -6
al kyl -, aryl, heteroaryl, vvhe? Pni aryl and heteroaryl
noi eties are optionally substituted with one to three

Ra is sdRetegflost pl‘kmﬁlﬁeﬁzyl ép@ﬂd;ﬂhﬁhd @Bfﬂiﬁﬂdymh&ﬁm chéh JRBURS ﬁobrtzylt E idyl and

titu noi eti es;
pyvimichfarB WRBRR AL n b S50 ol iyt BBRIRAG £ gt
each Riyis 1@6@@@@]@] scj{:paepdrfrc@\l chipkd yddp, mpdieyiydyaits and adifkyckomethy!.
wherein al kyl npieties are unsubstituted or
substituted with one or two R substituents and wherein
the phdaPIocess peeidingdo GhmBstlietai:ed or substituted with
Rl is cyane, R2ivehlérinet R ge Rc substituents. conprising treating

an enamg Bﬁpound formula (I11): with hydrogen gas in
t he p e"of a chiral catalyst. :5 2. The process

accor t &Hal @inn 1, wherein the chiral catal yst is
Rajs Se€l ected from(1l) a chiral catalyst forned in situ by

confacting a metal precursor, a ligand and optionally
act ©r; and (2) a preforned catalyst conplex. 3.
The\ ocesd. according to Claim1 wherein: R is

am do and cyano; R2 is selected from
the Chlrafaﬁa@étéﬁseifﬁ &RMorine: R3 is

) 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)2RhBF4, [(COD)

RhCl]2, [(NBD)RhCI]2, (COD)2RhOTf, (NBD)2RhBF4, (NBD)2RhOTY,
and(COD)Ru(methallyl)p; the ligand is selected from: R,S)-(di-t-
butylphosphino)ferrocenyl-ethyldi—3,5—dimethylphenylphosphine, (-)-TMBTP, and (R)-
Hexaphemp; and the activator is absent or tetrafluoroboric 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:

§><0Ra
CHg . ; and
Rajs
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) Ra is selected from phenyl, benzyl, pyridyl, and
pyrimdyl, wherein each of phenyl, benzyl, pyridyl and
w@osiiTys are i ndependently unsubstituted or PCT/US2005/023514
substituted with an Rb substituent; and each Ris
i ndependently selected from chloro, iodo, nethyl,
cyano and trifluoromethyl. 4. The process according to
G aim 3 whe e|n 5 R is cyano; the chiral catalyst is
sel ected\frgmChs (1) a chiral catalyst formed in situ
by contacting a netal precursor, a ligand and
thehydmblilmqwutqismnactm L00et@osphwvber ei n t he metal precursor
I ) 2RhBF4, [(COD) Rhd ] 2,
the temféaﬁ% %ﬁéﬁ%@ﬁ%&% OTf, (NBD)2RhBF4, (NBD)2RhOTf,
the SOIV&ﬁde @E}qﬂ ToFERWROTI iR of eOHGEIOH, 1A, 96 2trifledrobtharml, THF and
12d101§15%o§fha1{ed| -tbuty: ghogpgl 39) hvl oh ! oh i
erroce i -3, 5-di met hyl phenyl phosphi ne,
thecmr(‘“ﬁ“%\s/é*’rﬁﬁlec?ﬁlg Hexaphenp; and the activator is
dbsent a @hirdl eit&l@it |f¢rﬁied) bOJid by @6tELnA A ShefaPpreduridr Bf IRL AR optionally

tal c rein the meta ursor is selected fro
((:?{ g) yﬂlﬁtéll t%{a gfﬁ %hs rﬁelt lgﬁcer r ocsér11 dﬁi ﬁl I 8 ngShBF‘l’
di met K bl% lfm%F(mw)rnnBMTf @d(@ra@ﬁomae@@l)z, the ligand is
accor @El@&e& ﬁ)on(;l éi 55] (ﬁl-Mﬂﬁ%?lﬁ&%hn%ﬁfem%ce%?lgﬁ)yldl o—tolrs}/]lpfo%phme R,S)-

chl ori ne; Fessu
100 at ﬁ*ots%lfvé?fe@hlrp?feﬁ@cenﬁeﬁmd;rrl@aptbylph@mlmrbﬁt Shtdito 90

OC t h%u@@h‘é@iﬂfno}f&r&:@ﬂl}@—‘éﬁﬁﬂ1BB%&H{%&@@{II ﬁ@sgﬁlhg &R SR :

P | uor oet
1 2- d.@ﬁbﬁd‘?@bﬁ?@ﬂé@ﬁé@%ﬁ Ftnh}éth‘%‘a’EBé{PWhnies( k@M@éﬁPeaD -hexaphemp,
from RixylBINAPstat actiaital )/s&ibseandSﬂ’f&@hﬂuﬂroSd)ﬁdhcmy or

¢ONt GG BRLIG: c%ﬁ@;’c’ge‘i&[ed fbnl GdBRHE: kgy

an actjvator: wherein precur SOf [ S S

from TEESCRREROT (%}/@ﬁﬁ@ﬁm RORED)2 QﬁgMBTP(NBD)RhOTf,  (R,S)-
( NBD) %Bh@ﬂfyapheﬁﬂ{ngﬁ}}&%ﬁ%ﬁ@ﬁﬁ b¥on) Bhoshife) CORARER, (R.$)-(di-t-

selected
(R S) bpgy PhP@Bwewrfﬂqe%ﬁihm@ymlﬂe@nm@@Q@MOT@(&Pe$);m§at-
hosphlbﬂ@lph()sﬁihﬁ)))ferrocenyl ~ethyldi- o—tol?llphos hine)(NBD)RhBF4, or ((R S) (dl—t-
(d"tbbtpéipéspg h|no ﬁerr@ ‘ﬁ F] d|-|-na8thyl
hi ne, PR PEPEEPIEER eI BIRSYb AT %l?hOSP ine)NBD)RhOT
additiorfally congeising-ae bdujtidiseldcted Mome tehyflyphehoyit phidsffidecet(RcR) BF;
BF:+IPA sidameyitohosphi no) f errocenyl - et hyl di -t - but yl phosphi ne
, (-)-TMBTP, (R)-hexaphenp, (R)-xyl-BINAP, the
activator is absent or tetrafluoroboric acid; or

6. The process according to Claim 5 wherein:
Rl is amido; R2 is chlorine; R3 is:
§><0Ra |
CHs . ; and

Rajs

‘<\N_:/>\CF3.

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:

€9 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)2RhBFy,
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(2) a preforned catal yst conplex selected from
(-)-TMBTP( COD) RhBF4 (-)- TMBTP( COD) RhOTf
W@reosWVBDIX NBD) RNBF* O O) - TMBTP( NBD) RhOTf, ; (¥EY/8$2005/023514
(di -t-butyl phosphi no) ferrocenyl - et hyl di -o-tol yl phosphi
ne) (COD) RhBF4, ((R, S)-(di-tbutyl phosphi no)
ferrocenyl - et hyl di - o-tol yl phosphi ne) ( COD) RhOTf
((R S)(OQﬂDzRP@IEfy(]l\EIDQEIhBH‘MQ)nd (NBD)7RhOTY, the ligand is selected from: (R,S)-

]E (eH g;: % utﬁ%&%é}lqé%%gtﬁ%“}ﬁﬁo%) hy?cﬁ —tof}ﬁ%g El?l)e CF E)L}TM%[FP, the activator

fer roaenl;sbntecbrhyl di - o-t ol yl phosphi ne) ( NBD) RhOTf
aadi t i ORebhYedCcRIBE Rbplx a0 Rdd Ve gwm@dpgtmé ((R,S)~(di-t-
e

tetrafl uoroboric ‘acid, trifluoroacetic acid
| PA amtmosmwferrecenmkﬁéhyw@dels'h)haipbmlﬂ@ﬁ@)li@% &R ﬁ? Gli-t-

wher ei Hﬁtyl@osﬂ@nd)ﬁrto@ﬁyl'—éh}/ldl o@E@lph&%hﬁkf)@Wﬁ%dee@@ 8y- g 1-t-

is from at nos tenperature is from3
to 65 wlwmépf%wﬁ?@ﬂ%enylset%y%cll@é@é@hﬁpawwB>P&1B Fti xt ur es
ofptiodi@iebmpridinganchd@iti P Rletted fiomo Bdeiivamol BifweQHi r al
catalyst is selected from (1) a chiral catalyst
formed in situ by contacting a nmetal precursor, a
|'l. gandltmrpdoceptacondihg i GAmmekwheraitior ; wherein the netal
R1 CRE ected from (COD)2RnhBF4, (COD) 2RhOTT,
lsa% # %%E hﬁe%@l (NBD)ZRhOTf the ligand is sel ected
fro
GHSt Bbltaylmaosphl no) f errocenyl - et hyl di - o-t ol yl phosphi
ne and (-)-TMBTP, the activator is absent; or (2) a

ref rmed catal yst conplex selected from:
T )RhBF4 ((RS)-(di-t- 5 butyl phospl
i no\fe ro e~°ny| et hyl di - o- t ol yl phosphi ne) ( COD) RhBF4,

((R'S)- (di -tbutyl phosphi no)
the hydregep greasyia is EpmP0de 4@atgsprishos phi ne) ( COD) RhOTT

the chn(a( BiaB)st {SQEleétQﬂﬁMjn phos tp hi : n 0) H ) D) RhBE4
roce 0-t.0 osphij ne
T o i oot LR R R SAebl PISe g g apand optionally
| PA anadh @8F@itdve Glered tie mathlavrmuts@es seleateldraiin@ QL2 KRB HAmM
3 whe r(@(ﬂ) ﬂOTIS (P@iﬁ)gﬁhBIEiz %Nﬁ lethngf relﬁd(CB%)Rlﬁmechaltl}hﬁ the ligand is

hydr ogen pr essure is from at nosphéres,
chi r al sekated frpmt (RS)- gb-lt{;gw@ljosfphmmferrocenyl ethyldi- o—tolylphosphlne R.,S)-

(diphenylphosphino)ferrocenyl-ethyldi-t-butylphosphine, (-)-TMBTP, (R)-hexaphemp,
(R)-xyl-BINAP, the activator is absent or tetrafluoroboric acid; and
) a preformed catalyst complex, : (-)-TMBTP(COD)RhBF4;

Ra is

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

8. The process according to Claim 1, wherein the enamide compound of formula (II):
O
HNJ\Rs
R' 7 CH,

Q

R® (i)

wherein:
R1, R2 and R3 are as defined in Claim 1,
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(1) a chiral catalyst fornmed in situ by contacting a
nmetal precursor, a ligand and optionally an activator;
wob@s®e17043 he netal precursor is sel ected fromPCT/US2005/023514
( COD) 2RhBF4, (COD) 2RhOTf, (NBD) 2RhBF4, ( NBD)2RhOTf,
and(COD) Ru(nethal lyl)2; the ligand is O selected from
(R S)-(di-t-butyl phosphi no)ferrocenyl-ethyldi-o-tolylp
is prephresiphiaatng 4 RnPpund of formula (III):
(di phenyl phosphi no) f errocenyl - et hyl di -t - but yl phosphi ne
, (-)-TMBTP, (R)-hexaphenp, (R)-A&yl-BlI NAP, the
activator is absent or tetyafl Wot dboric acid; and (2)
a preformed catal yst co 1 (-)-TMBTP( COD) RhBF4;
addi tionally conpri si ng i tove sel ected from
tetrafl uoroboric acid, triflyoroacetic acid and ,5
BF3"MeOH. 8. The process ording to Caiml, wherein
the enam de conpound of, g la (I1l1): wherein: R, R2,
and R are as defined ifh Caim1,is prepared by
treating a conmpound of flérnula (H): with amde (IV):
OJ] HNR3 in the presence of a base and a pall adi um
with arfi@d @lvyst; wherein: R4 is selected from aryl ,
heteroaryl and C _io al kyl, wherein the aryl and
heteroaryl nvieties are unsuDstituted or substituted
Wth one to three Rc substityients, and the al kyl
moi ety is unsubstituted odNSubBEituted with one or two
R substituents; R , R2, R3, Ra, Ro RCRd, Re an d R
in the s8nR%f 8184sk ARSa pdNlaGhii cilaflst; 9. The process according to
. aim8, wherein: R is selected fromam do and cyano;
whereis 5 sel ected from hydrogen and chlorine; Ris
R4 is seledteslcfrang 4ryloetstrary hnd Cnsudiktli whereid therarg abd hétergarglgmoieties are
unsubs%p%)lllﬁelﬁ 8?/‘ Fu’blsﬁgtﬁt%&l gg’t}rl :o%;r]é'l’cg)?%r%? %{B%,?I%t?uée?lﬁsl, gn?gﬁéj 2(1)1{(};1 glggéeggﬁwiwbstituted or
substitysed Witly bnezom tvplt pubisitiveryd; are i ndependent |y
R1, RYRSURS RbtRet REl 1 2 3ubiStd LWk gsbah ERiRM. R substi tuent;
éach R is I ndepéndentiy selected from chloro, iodo,
nmet hyl , cyano and trifl uoronethyl;

9. The process according to Claim §, wherein:

R1 is selected from amido and cyano;
R2 is selected from hydrogen and chlorine;
R3is

o §><OR3

3 CHj .

R4 is selected from phenyl, unsubstituted or substituted with an RC substituents;

Ra is selected from phenyl, pyridyl, and pyrimidinyl, wherein each of phenyl, pyridyl and pyrimidinyl are

independently unsubstituted or substituted with an Rb substituent;
each Rb is independently selected from: chloro, iodo, methyl, cyano and trifluoromethyl;

each R¢ is independently selected from: fluoro, chloro, methyl, and trifluoromethyl.

10. The process according to Claim 9, wherein:
Rlis cyano, R2 is chlorine, R3 is:
5 OR?
CH3s" “cH 3.
R4 is 4-methylphenyl; and
Rais
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each Rc is independently selected from fluoro,
chloro, nethyl, and trifluoronethyl. 10. The process
waewondiony to Caim9, wherein: R is Ris: RAPCHUS2005/023514
4- et hyl phenyl ; and Ra isthe base is potassium
carbonate, the palladiumcatalyst is selected from
trig{di benzyl i deneacet one) di palladiun(O, and
I sf di enélyl i deneacet one) pal | adi um(0); and the
pal /um (?gt al yst additionally conprises a phosphi ne
| i gand selected from1, 4-
the basﬁ}S§e'a'f%Wﬁ’%h@%ﬁpﬂ@yl@mc&n@y issedecied Trom tris(dibenzylideneacetone)
dipalladibi®(,dhd Bio@LRRNIiBGRERANEPIIALLAGEN 11. A process for
the allt(§1e Y, theg'.s o{l enam de (I1): wherein: R is selected
P OR® E%F éd‘é?ﬂa hEPBRYERS 2 Phoprbjreofigand selegpdiRom LANR and
bis(dipleepglplogsping)butse| act ied -lﬁg(mmbprby}d%@gg]ﬂlo)ﬂggg&gg n and
hydroxyl; R is selected from hydrogen, straight or
branched chain G _io al kyl, wherein the alkyl noiety
ild- undubrseass for e sprthesishys tratideg(@):wi t h substit uents
sel ected from hal ogen, CF3, OCF3, and 0 Ra ; wherein
Ra is selected fromcycloal kylQ aryl, aryl-G -3 al kyl -
and heteroal kyl unsubsp# tq:,g/l&ﬁssubstitut ed with one
or two R substituents ependent |y selected from
me¢Hoxy and
s | ndependent|y sel ect ed

trifluoronethyl; each Rc
from hal ogen, hydroxy, 3 al kyl, cyano, nethoxy and
trifluoronmethyl; eacgk S i ndependently sel ected
from hal ogen, hydroxy, cyardd, nethoxy and
~trifluoronethyl; Re is selected from hydrogen,
whereingt r aj ght or branched chain G _io alkyl, aryl-G-6
Rl is setde from: ﬁydtbgenhﬁﬂlc%é&ade)ORﬂﬁ@[((})N@f%V_N'kf and b géoer oaryl
9. ieties are optionally substitute W PR one o three
R%is seigted frpmy hydiessnchalogamiandtwdmiidyl noi ety i s unsubstitut ed

R3 is se%pte@;ﬁmm hydubged, nght @fblﬁmcﬁe‘d@hz?ﬁ C‘iHRﬁg{yﬁwﬂBjeﬁttﬁeeﬁkyl ﬁ%fe'fy is
bsti I ntly sel ect rom hydr ogen, strai t
W T T S T
wherein\R ds sgleﬁte@frkgﬂcyq:igallgﬂj agl, ayleCunslitfis iddthate@shllQT unsubstituted or substituted

with oneSoed Rb WibestuMid HaQRBa sybstituents and
_ wherein t heuphelny(%;ém)e?g}( %/ewgeﬁzgrﬁggﬁgolgﬂ’gﬁébﬁlgi cyano, methoxy and
trifluoroggthek i t uted with one, two or three Rc substituents;

each RC dsandepérslemty: seIeEtS@frblﬁgla@Féehgt K ?%%g aa% P_%gﬁ, dnethoxy and

triﬂuoroﬁg{h :wherein R4 is se o

roaryl, wherein the aryl and heteroaryl noieties

each Rd arindepaiRiciBiselettt € oMl hAHRML E}Hkgxﬁ%ygﬂot, Hle@lgfy i tﬁﬂ&o?c?me%?yl;

Re is selSdddShdnt: Uiﬁfﬁlo%én, straight or branched chain Cj.1 alkyl, aryl-C1-6 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 Rd moieties;

each Rf is independently selected from hydrogen, straight or branched chain Cj.¢g alkyl, phenyl-Cq._g
alkyl-, wherein alkyl moieties are unsubstituted or substituted with one or two Rd substituents and
wherein the phenyl moiety is unsubstituted or substituted with one, two or three RC substituents;
comprising:

treating a compound of formula (III):
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with amde (IV): OHNI R3 in the presence of a base
and a palladiumcatalyst. 12. Anhydrous crystalline
WOR(GbSB1DEH - 3- (4- chl or ophenyl ) - 2- ( 3- cyanophenyl peT/me100y023514
propyl]- 2-nmethyl-2-{ [5-(trifluoronethyl
pyri di n-2-yl)oxy] propanam de Form B, characterized by
the solid-state carbon-13 CPVMAS characteristic
signals with chemcal shift vabugssof 164.6, 137.1,
111. 3, 23.6, and 16.9pp copding to FIGURE 19. 13.
A conpound sel ected fro ysilal |'i ne
N-[1S, 2S] - 3- (4-chl or ophenyl ) - GHscyanophenyl ) - | - et hy
| propyl ]-2-nethyl-2-{[5- Ltrifluoronethyl
pyri di n-2-yl ) oxy] propan sol vate type 1,
characterized by soli e carbon-13 CPMAS NWVR
characteristic signals m th chem cal shift val ues of
164.1, 142.3, 112.5, 268, and 18.6 ppm according to

FIGURE 26; crystalline
wherein\R? s selpatyd fgong:argling heiptoaryy | Wheeif Se axyhnaiieenyly)l noidres &y
unsubstht’@t%@Blygu.i)stiajtma}’(l)ﬁegé {Ilreré'RC(sg\BétlftdeF&r omet hyl

'thanﬁ%:r #g)l.n-z_-yl ) oXy] propanani de solvate type 2,
W A%t eri zed by solid-state carbon-13 CPMAS NMVR
characteristic signals with chem cal shift val ues of
164.1, 142.3, 112.5, 48.7, .6, and 18.6 ppm

according to FI GURE 27; rcﬁ dine
N-[IS, 2S]-3-(4-chl orophe ﬁ) - 23 (3-cyanophenyl) -1 - net hy
. | pro -2-methyl -2-{ [5- (trifluoronethyl
in the pﬁ%nf‘g%@r?]-bﬁ%n)i@)?ﬁ]]bﬂf%%w-de sol vate type 3,
characterized by solid-state carbon-13 CPVMAS NVR
aragterjstic sign i hem cal shift val ues of
(11%3. 6?*“%6‘.’% ,Cryé%‘h’%‘? ﬂz@?%}'g&ﬁi‘l&fﬁﬂﬁnﬁb?@-ﬁsﬁﬁ?phenyb—1-
methylpﬁfgfzzhﬁ@/;;Zo{ [F[t@ﬂlﬁ%ﬁoﬂ&hqujyyd;ihal—}lIjofdﬁpropana.mide. Fj orm B, characterized by
the solidsthit edforC - OXOPI 0 nzonitril e
S Char acter i z(gg\q E§ W%l%%cggéls f)cos\/l\%élrs Wd&‘f‘:%‘?rg’t‘fiﬂi Sb’ﬁt e g 4946, 137.1,
L3, 28 0rand; 16O ppy-arenrdiog rBIGURE 18i f f r act i on peaks
corresponding to d-spacings of 7.4, 4.6, 4.0, 3.8,
5, 3 4 angstr.omnms tgenerat ed on a Philips Analytical
‘Per {* PREPRISeCied #9%Ract i on System with
crystalliRVBQ 4925 Be@ra Dk @hersil AT (e yRhB B3 ) A0m& 8Y18/h $11- SnekF - 5.
(trifluortadt éﬁﬁg KiALRpha radiation ar;s)y th s%gl?%g] acggﬁdlzr%g
o %?1 -%—;y )8%)5%%)32}11? solvate type 1, characterized by solid-state carbon-13
CPMASHNIR chivhateristin & anals) with (8micpbshifphuiey bj 164-1me4203, 110292616 &1 18.6
ppmaccmldirﬁéltoﬁm@yd.benzenesul fonate characterized by the

1.X— rag%fowder diffraction pattern exhibiting
crystallipg Byl L4831 @ chloraphenyd) 2o ey anopbeniy-1-methylpropyl]-2-methyl-2-{[5-

(trifluoromethyl pyridin-2-yl)oxylpropanamide solvate type 2, characterized by solid-state carbon-13
CPMAS NMR characteristic signals with chemical shift values of 164.1, 142.3, 112.5, 48.7, 26.6, and
18.6 ppm, according to FIGURE 27;

cryétalline N-[18,28] -3—(4—ch10ropheny1)-2—(3—cyanophenyl)-1-methylpropyl] -2-methyl-2-{[5-
(trifluoromethyl pyridin-2-yl)oxylpropanamide solvate type 3, characterized by solid-state carbon-13
CPMAS NMR characteristic signals with chemical shift values of 143.6, 140.3, 25.6, 29.7, 24.1, and 20.9
ppm, according to FIGURE 28;

crystalline 3-[1-(4-chlorobenzyl)-2-oxopropyl]benzonitrile characterized by the X-ray powder diffraction
pattern exhibiting characteristic diffraction peaks corresponding to d-spacings 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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i corresponding to d-spacings of 9.3, 8.1, 6.6, 5.7,
4.1, 3.4 angstrons generated on a Philips Analytica
wWO2Me0170RO X-ray Diffracti on System wi t h PWBOBOY/682005/023514

consol e using a PWB373/00 ceramc Cu LEF Xray tube
K- Al pha radi ati on as the source according to Fl GURE 4;
crystalline

console Nsib§ h PW3377/d0 cldnaic Gp HlEﬁ)X-)ay 2ute ¥-aphn eqlivginy h9) th sqmeelaydopding to
? -en-1-yl]-2-nmethyl-2-{ [5-

Yifluoronethyl)pyridin-2-yl]oxy}propanam de,
crystallmh a(&chlerophxasll) By(3 tirmopbenyly- 1 witinontl-£h ab ¢ mshyfpapzcagsplfonate

charactarizEX Y Bk &LA9p 8\{1@? &@ﬁzﬁ:ﬁbx?f;a{tt%mdéxﬁlfbftﬁﬁ% fchﬁﬁbteﬁﬁsﬁg&fﬁactmn peaks

correspondln ga0|n gs H
correspopdgs 14 A PHES Rcks lyBfiet-At'ed Sy E?Iﬁgat%% aﬁ’thﬂ tphnalytical
X’Pert PROKE Itay %@aéxﬁwg%gw%?gmmm@y&tsemmg hPRABTRIQ) @gamlc Cu LEF X-
cer LEF X-ray tube
ray t“b%g %ﬁéﬁd“ﬁ ﬁo‘g‘ée “{Cﬁ%r @@L%‘gcor ding to FI GURE 7;
crystalle WS )3~ (me:hB)r({phenyl)-Z -(3- cyanophenyl) 1-methylprop-1-en-1-yl]-2-methyl-2-{[5-

(trlﬂum%)glz%x?/ I)]?}{‘t%bngir] gﬁex? E@Pﬁgﬁdg cﬁlgr%ctgﬂ?eﬁ] -\6;/ th%'}i—ray powder diffraction pattern

exhibitipg ?@W}eplst@pfhff@yﬂlgnamh@ﬁeﬁﬁ%bﬂa to ripacings phehahded 1> 4.6, 4.1

angstr ofd g@ REtR 2891 BY ARG X%rtmﬁfra}dbfffricﬁGﬁ B@fenPaith BW3040/60
bi ti ng?characterl stl diffr

consoledlémgégw /] cqr’gma C‘élrl_gcl”*I tbl?e %%;I)hagacgatlog a@the aougce according to
FIGURA72, 3.9 angstrons generat ed on a Philips Analytical

eyl A1 0 i g7 6 AL A e GERRRR O
ylloxy }igrophmplyBamiad]- atdpeirenabyl beszaide. ckeraptuizedibnige KoaFp@drediffraction

pattern éyg? ﬁlgéjczhg o eyl%tk%i#a%rﬁ)g eaks corres onding to d- s%acmgs of 6[ 2, 5(9t ? 2,4.6,4.2,
i.f
3.9 angﬁtmsmrﬁﬂ glp%'PlpHpsr@ag_nyql ])%Q?‘} PRé (X -ray lefractlon System with PW3040/60

consoleﬁfsﬁl@%WiW@ﬂ@U REhmRIIHE Renzars halpehadiabhas thg eshréyaccording to
X-ray powder diffraction pattern exhibiting
FIGUR@HQr%’Pét eristic diffraction peaks corresponding to

crystalldxesg{}a(qsngﬁl-(ﬁ ctBorBbenBylH2-[ @-ridsthyd-24[5- driByor@n@hdpysdinodaylloxy}

oo SR g P R SRR R e it

charactENABI8 ABfradion @ﬁeétnp@re@pnﬂﬁg tod-prapingLeied- K_QLQ phad- L4t 319 aggstroms
generat@@ fnli Qﬁhlﬁﬁﬁ&%tﬁ&l@? pelk Pﬁot)@ra&:' dREichBysttth-with IS8040 donsole using a

ecte

PW337§[0@&c@mco¢lbﬁaﬁ%ﬁypg tube KA lphasadipinany |t1)e S?urﬁ%i‘(ﬁ%dﬁ’lg 6%1?1?[8}@ 13.

-1-yl 4-net hyl benzenesul f onat e;

[ (] hIor hen l)-2-(3-cyanophenyl)-I - net hyl
N;) %ﬁorpéw% % WVZ){[ ( y phenyl) - yl'p
3-(4- ch(dmphfehﬂm{me;tahqﬁh):mrl -ty Rropl el yMamethdbenergeylfoaste;
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3-{(1Z)-1-(4-chlorobenzyl)-2-[(2-methyl-2-{[5- -(trifluoromethyl)pyridin-2-yljoxy }propanoyl)amino]-

prop-1-en-1-yl}benzamide.
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