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2- (R -(1- (R -(3,5-Bl S(TRI FLUOROVETHYL) PHENYL) ETHOXY) - 3- ( S) - ( 4- FLUORO) PHENYL
-4-( 3-5(-0OXO 1H,4H 1, 2, 4, - TRI AZOLO) METHYLMORPHOLI NE 5 SUMVARY OF THE

| NVENTI ON Thi s invention is concerned wwth a novel polynorphic formof the
conmpound: 2-(R)-(1-(R-(3,5-bis(trifluoronethyl)-phenyl)ethoxy)- 3-
(S)-(4-fluoro)phenyl -4-(3-(5-0x0-1H, 4H 1, 2, 4-tri azol o) net hyl nor phol i ne. The
present i NpELUYMDRPHICS FORM OF CTHE FACHK ININ RECEPTORNANTABORIST cal fornul ati ons
conpri si ng2+(R)s( IR+ ( PG-BUSCTRIF LUOROMETHYL ) PHENY L DEMHONW -3¢ S rr( 4-ELUGRS )PHENYL-4-(
I ngr edi ent 3<B(e0XG1HY48-112, 8 TRIADOLOYMETHYLMORRHOLINE mul ations in the
treatment of certain disorders. The novel polynorphic formof this

i nvention i st useful in the in the
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t hr O:J_gh?ut t Lhe afxthuai_ ongpoured asam aptive ingrsiient ahuythveusmoﬂoldzlagxlzp?ﬁde

ganglia), e ¢lr
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bi ol ogi cal processes. ThiEhe m@wahpglymmdny fpl;!nc@f[ﬂnsnnnenbbnasta on,

vision, auditi fﬁgﬂ mal ‘gégfé{ t

vasodi | ati qgn, ggl tlonﬁce tion staggg (also IEkﬁled " SP"

herein) isld naregveption l}§ ahaepeous gYsiem ondlammaterxi ni n

fam ly of pept ldissase*shqmﬁtdxemgﬁaim %.@tliﬁﬁ?(hrhf@wééisOf their pronpt

contractile action on extgavasgul ar sue. The,t achiyki ni ns
are distingui shed 35 by @ E&"‘a? ﬁ’%& BeS A L?é'ntch? thet

Phe- X- Q3 y- Leu- l‘_lhiowmﬁ'mm]s of 2-(R)-(1-(R)-(3 5-bxs(tnﬂuoromethyl)-phenyl)ethoxy)-3-(s)-
.~ (4-fluoro)phenyl-4-(3-(5-0x0-1H,4H-1,2,4-triazolo)methyl-morpholine in
20  terms of thermodynamic stability and suitability for inclusion in
pharmaceutical formulations.

BACKGROUND OF THE INVENTION
The neuropeptide receptors for substance P (neurokinin-1;
_25 NK-1) are widely distributed throughout the mammalian nervous
| system (especially brain and spinal ganglia), the circulatory system and
peripheral tissues (especially the duodenum and jejunum) and are
involved in regulating a number of diverse biological processes. This
_ __mcludes sensory perception of olfaction, vision, audition and pain,
30 movement control, gastric motility, vasodilation, salivation, and
xmctuntlon Substance P (also called "SP" herein) is a naturally
o occurnng undecapeptide belonging to the tachykinin family of peptides,
the latter being so-named because of their prompt contractile action on

. extravascular smooth muscle tissue. The tachykinins are distinguished
35 by a conserved carboxyl-terminal sequence Phe-X-Gly-Leu-Met-NH2.
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In addition to SP the known manmmal i an tachyki ni ns include neurokinin A and
neur oki ni n WO 9%esdaur r ent nonnencl at ure desi gnates the receptPETAUSISAITP,
neurokinin A, and neurokinin B as NK-1, NK-2, and NK-3, respectively. 5
Substance P is a pharmacol ogi cal |l y-active neuropeptide that is produced in
mammal s and acts as a vasodilator, a depressant, stinulates salivation and
produces increased capillary permeability. It is also capable of producing
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substance P an%cﬁﬂle{nﬂm&.dﬁ%géﬂésd%?olxﬁﬁ%ﬂ%vft?eéﬁ%ﬁmp%thy, irritable
- bowel syndrome and disorders of bladder function including cystitis and
20 bladder detruser hyperreflexia.
. It has furthermore been suggested that tachykinin receptor
, antagomsts have utility in the following disorders: depression,
- dysthymic disorders, chronic obstructive airways disease,
hypersensitivity disorders such as poison ivy, vasospastic diseases such
25 as angina and Reynauld's disease, fibrosing and collagen diseases such
as scleroderma and eosinophillic fascioliasis, reflex sympathetic
dystrophy such as shoulder/hand syndrome, addiction disorders such as
alcoholism, stress related somatic disorders, neuropathy, neuralgia,
disorder related to immune enhancement or suppression such as
30 systemic lupus erythmatosus, ophthalmic diseases such as
~ conjunctivitis, vernal conjunctivitis, and the like, and cutaneous
" diseases such as contact dermatitis, atopic dermatitis, urticaria, and
B othe'r'eczematoid dermatitis. '
. Attempts have been made to provide antagonists for the
35 receptors of substance P and other tachykinin peptides in order to more
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effectively treat the various disorders and di seases nentioned above. In
particul ar,wBQboks4al i cati on No. WO 94/ 00440, EPO Publicati on POI/USYSHB766394
and PCT Publication No. WO 95/ 16679 disclose certain nor phol i ne and

t hi onor phol i ne conpounds as substance P antagonists. 5 |In particular, the
conmpound 2-(R)-(1-(R)-(3,5-bis(trifluoromethyl)-

phenyl ) et hoxy) ﬁ'értalél AtrEJat’ﬂi &Pﬂ%ﬁﬁ' éo{d%rﬁmﬁslaﬂs xﬁééh?d above. In
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to assure that sabsw@lxid@féﬁ%asrhﬁapgafwlmf 3
conbi nat i ogg of » hptro forms is present. In addition, certal n

10 Of "FBfh P'OHeséin.

nor phol ogi cal forns ma h t, enhanced t nam ab|I|t b
rmrg sui tg:abl e than ot hgrm Wi%@ﬁrﬁpg&’\ﬂ?ﬁﬁ ﬁ?ﬁ)f‘?@ﬁ" may
pﬂar mac?eut i cal Ofmw"éﬁﬁl Mse/&aﬁguhed éﬁéﬁwﬁ hvﬁ%M%Mmté@m@ form
chem cal conpo | a

X St i SheopiphBloedil forth 3 e el
;C){)ﬁte? d: P fe r gimﬁm@m@r studies, $he gxagt dpsage used or measured may not be
(R)-(1-(R) )1 3 cohi amé mgﬁ%tmmtaam %B@éQPﬁaﬁﬁhcé&tx&P oagany'

- 30 4-¢( 5- gx0- 4-tri,azol o | mor ph ray
powder d| ff r acl§ ®K0 ‘AQQ use, FBI‘WW gant o recognize the mor%hofo

2-(R) - (1- (R - (dehivered i Iehbhaids éfﬁi'ﬂl Wﬁsﬂrbm% -produktiof- lﬁﬂ'db@é@hse
phenyl - 4-(3- (5tﬁéosa%nHéf tflth ZO' réegzrr]l u%o?'d%'ugu included in each
dosage. Therefore, it is imperative to assure that either a single -

20 morphological form or some known combination of morphological forms
is present. In addition, certain morphological forms may exhibit
enhanced thermodynamic stability and may be more suitable than other
morphological forms for inclusion in pharmaceutical formulations. As
used herein, a polymorphic form of a chemical compound is the same

- 25 chemical entity, but in a different crystalline arrangement.

DESCRIPTION OF THE DRAWING'
' FIG. 1 is an X-ray powder diffraction pattern of Form I of 2-
. (RM(1-(R)-(8,5-bis(trifluoromethyl)-phenyl)ethoxy)-3-(S)-(4-fluoro)-phenyl-
30 4-(3-(5-0x0-1H,4H-1,2,4-triazolo)methylmorpholine.
o - FIG. 2 is an X-ray powder diffraction pattern of Form II of
2-(R)-(1-(R)~(3,5-bis(trifluoromethyl)-phenyl)ethoxy)-3-(S)-(4-fluoro)-
‘phenyl-4-(3-(5-0x0-1H,4H-1,2,4-triazolo)methylmorpholine.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention is directed to
a novel pol wgpsomiaqa f orm of t he conpound PCT/US98/13766
2-(R-(1-(R-(3,5-bis(trifluoronethyl)-

phenyl ) et hoxy) - 3-(S)-(4-fluoro)phenyl -4-(3-(5-0x0-1H,4H1,2,4- 5

triazol o) met hyl nor phol i ne and the process for the preparation of this

N
triazol o) met hyl nmor phol i nél‘hegrekmtsmnvenhm.s dicected Hd andvebpalym;}pmc ni n

receptor ant ag ﬁ'ﬁaﬁ;ﬁ; Buhﬁeﬁrhﬂff’f QR?&?' gflgbfﬁi%%%%g seases, - pain

or mgralne SlS form(hereln

desi gnated * Forpheny)l)ehhgxx)u%@)-&- vophienyb-4ddBe(5-oxrd H,4HyL24-1 i ne forns
of the 15 c Wp%mold)zﬁém hhtorbﬁo!iﬂ@raﬁi'adhﬁ'@?kfcn@ }s)foﬂhé ﬁkgﬁ{'ﬁlﬁﬂ%? tRiger

nor phol ogi cal forns an e suitable fo usion in armaceut 1 cal
f ormul ati ons. YRYXPRi¢ IPFRenti on is al so concerned with a process for

the preparation of Form IThé canfﬂuddlz((R)){(l:(R) @L&bﬁﬂtﬂﬂ&@f&ﬁ@tﬁ!ﬂm - 20

phenyl ) et hoxy) - 3- (S

triazol o) met hquﬁﬁ("ﬂ'h}ﬂ% '(531 @‘%T?’?i’?nﬁ&tﬁér g%?%‘f'm4ﬁofﬁr4f | of
2-(R-(1-(R) - (Wﬂ@)@eﬁhyllmmpholme has the structure: . '

et hyl ) phenyl ) et hoy) - 3-(S) - (4-fl uoro) phenyl -4-(3-(5-0x0-1H,4H1, 2, 4- -4-
triazol o) met hyl mor pholine in a solvent which is ©Hgected from ethanol,
2-propanol, acetonitrile, and isopropyl acetate. JThe present invention is
further concerned with a process for the prepa n of Form|l of
2-(R-(1-(R)-(3,5-bis(trifluoronethyl)
phenyl ) et hoxy) - 3- (S) - (4-f | uor o) pheny! - 4%”( <0 , 1, 2, 4-
triazol o) met hyl nor phol i ne whi ch conpri s ati ng a sdnpl e of

2-(R-(1- (R - (35b|s(tr|fluororrethyl)
phenyl ) et hoxy) - 3- (S) - (4-f 1 uor o) phenyl }7(5 oxo- 1H, 4H 1, 2, 4-
triazol o) met hyl mor phol i ne of optional o}@il conposition to a

10 o o
and is a tachykinin receptor antagonist useful in the treatment of
inflammatory diseases, pain or migraine, asthma, and emesis.
This particular polymorphic form (herein designated
"Form I") has superior properties over other crystalline forms of the
15 compound in that it is thermodynamically more stable than other
morphological forms and is more suitable for inclusion in
pharmaceutical formulations.
' The present invention is also concerned with a process for
o the preparation of Form I of 2-(R)-(1-(R)~(8,5-bis(trifluoromethyl)-
_ 20 _"phenyl)ethoxy)—3—(S)-(4-ﬂuoro)phenyl-4-(3-(5-oxo-1H 4H-1,2,4-
Imazolo)methylmorpholme which comprises:
~ equilibrating Form II of 2-(R)-(1-(R)-(3,5-bis(trifluoro-
methyl)-phenyl)ethoxy)-3-(S)-(4-fluoro)phenyl-4-(3-(5-oxo-1H,4H-1,2,4-
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10 tenperature range of 215 to 230[err]C, and then returning the sanple to

anbi ent tengpgy (ﬂ . I n particular, the heating of 2-(R)-(1-(P0TAS813766
bis(trifl uoronet kﬁ phenyl ) et hoxy) - 3-(S)-(4-fl uoro) phenyl - 4-(3-(5-0oxo-
1H, 4H1, 2, 4-tri azol o) met hyl mor phol i ne may be conducted in a 15

differential scanning calorinetric cell in an open pan under a nitrogen

(9~ (a1 vor Sy BaRmdyEmpERond 18 A bt Wb M oetBA Tk HEREHY

may be heated %pmpmqleaaeﬁomtrdfe anduisoptapyl3fetatd. C, and then cooled to

SCarting 2 (R)-(1(R)- ?Ea@%#’*i&i?.ofzmzor ?sz%@ %éé?%di’%‘?‘g- @?”fﬁs |

f I uor o) phenyl - 4‘01\‘ ghwrsmramm ]dé'r mil.
In additiong t f x%)@-%ﬂ)—( ﬂub?o)iﬂéﬁ?l-ﬁﬁ(@-w-éib-ﬂ[ ﬂ{tpgr@t I ve process
or

t | | repagatio FormJ] of 2-
F?Q; '(‘i“(?é %lsusmﬂzé’é?lq‘?ﬁ Mﬁ@'ﬂe‘ Bﬁ’é%ﬁ%‘?ﬁﬂﬁ?& 3- (S) (4 f1 uor o) pheny! -
4-(3-(5-0x0-1H 4H 1, 2, 4- thwﬁmg@)sfm Jé ob 2HR)N(IL-R)48,5bisttriftuorsrabthyl)-

phonyi Yot noxy) A SIERERPER %@ey%g)sie%y &—@J{# SR Y,

t][ i azolho) met hy |tmiazot@m ybm olkinelof roptinnal A ologlqads:on?pnzslltlm?sid )at i on
of met hanokpwa s aratioo v/ v
addi ng see bcrgﬁn h?%For #6@5&%%?6 q %&?‘E‘éﬂ

bi s(trifl uoronet hyl ) phe rRatRERINE 3-(18)19(1?4 MWQS (5- oxo- 35

1H 4H 1, 2, 4-tri azol o) met Hg ﬁﬁfﬁ&ﬂlalr the heating @241{)-@.(3)1@3 pesul t ant
mxture at aboyl MC ) y. elgllxgr(ljyl im %%)—(g-figgr%phenylt2-?3-(&0@02I on
of FormI of 2-
bi s(trifluor onﬂtHﬂH—lp&dﬁmaz:ﬂhhnthﬁrdoiphbhnélmachtédﬁﬂ 4 5- oxo-
LH 411, 2, 4gt H@ﬁ%{r@%ﬂ%@%@g PinefHi¢'c8ll in an open paf Uddes's Weddien
bi s(trifl uor oneatamesphene and the, )-(3- @ (3¢5rbis(triflupprroethyl)-phenydethoxy)-
1H 4H-1, 2, 4- U1 iggs)-@-abRy)pienyhal (89@-oxo-1H,4H-1,2,4-triazolo)methylmorpholine
may be heated to a temperature of about 215-230°C, and then cooled to
- room temperature. Preferably the morphological composition of the
20 starting 2-(R)-(1-(R)-(8,5-bis(trifluoromethyl)-phenyl)ethoxy)-3-(S)-(4-
fluoro)phenyl-4-(3-(6-ox0-1H,4H-1,2,4-triazolo)methylmorpholine is Form
II.
In addition, the present invention is concerned with an
. alternative process particularly useful for the preparation of Form I of 2-
25 (R)-(1-(R)-(3,5-bis(trifluoromethyl)-phenyl)ethoxy)-3-(S)-(4-fluore)phenyl-
4-(3-(5-ox0-1H,4H-1,2,4-triazolo)methylmorpholine on a larger scale
‘comprising:
- suspending 2-(R)-(1-(R)-(3,5-bis(trifluoromethyl)-
_ phenyDethoxy)-3-(S)-(4-fluoro)phenyl-4-(3-(5-oxo-1H,4H-1,2,4-
30 triazolo)methylmerpholine of optional morphological composition in
solution of methanol/water, which solution is preferably in a ratio of 2/1
VA);
e adding seed crystals of Form I of 2-(R)-(1-(R)-(3,5-
R bxs(tnﬂuoromethyl)-phenyl)ethoxy)—3-(S)-(4-ﬂuoro)phenyl-4~(3-(5-oxo-
86 1H,4H-1,24-triazolo)methylmorpholine;
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Simlarly, the present inventionis also directed to a process for the

pr epar at i on w0 9%ekhol ogi cal | y honbgeneous 2-(R)-(1-(R)- (3, 5- PCD/USIS/13766

bi s(trifluoromethyl)-phenyl)ethoxy)-3-(S)-(4-fluoro)phenyl -4-(3-(5-o0xo-

1H, 4H- 1, 2, 4-tri azol o) net hyl nor phol i ne, conprising any of the aforenmentioned
processes. The conmpound of this invention, the novel pol ynor phi ¢ form of

2-(R)- (1-(R)- (3, 5-bi s(tr 'éﬁﬁ%%@ﬁé ekt ehe Bl eh ét()%q"bqforjégenod
f1 uoro) phenyl (5-0x0-1 trLazo 17(#8 (3

t achyki ni n receﬁ&éﬁle&‘ﬁt tades ation F@ 1(Bmat ory
‘nvention o f “’5‘““m‘c&‘mﬂ‘?"t‘m@“”mﬁm3“?3‘é‘a‘ﬂ““| i 3‘?%5“‘?%‘%’."%”‘5@‘”%??2? g
this pol ymrphtﬁ%ﬁrﬁ%@'éﬂ @9%8{1 ﬁln and the use of this

pol ynor phi csformand its ddlacﬁngtthymesm&taﬂtd"anmdtof&ﬂRbﬂ-éﬁ)-(aﬁn

phenyl ) et hoxy) ggj’zf"ﬁetﬁ% % 3?%?“’52 ST en)-4-3-5-oxo-
triazol o) net hyI s2idctriazele hygroscopi c and 25 exhibits
a high degree of thermal Siaflatiyt !h@i)réséﬂ%v%ﬁﬁoﬁ Asksb 2h &P PPodess

solution. Form réﬂtbs an anht)f%dro S crys aIJ e mat er1 al Iz?fr?g':?gg&”é?rierr]C

which is obtai £ REEPATAROR ﬁﬂc ¥ihomnogeneous 2 “hesi s
of 2-(R)-(20( R)blé&rmﬂbmﬁiﬂthi’lWﬁﬂﬁbé&b&ypm(sw&&lﬁmh}hﬁnﬂﬂ-(&%-o'i@-

fl h I c t th hol

PO\?\S(I;:‘))B ?P)r/acﬁlgiﬁil’g’é?%%g%ép EP?‘P&Q%% E&?pgﬁiﬁgén tgﬁﬁeen Wi deI y
used to el uci daaferementioned processes. es crystallinity and pol ynor phi smI

X- 35 wd diff t I ilips
Ko™ roded APD 3720, powas cqEind ety g?ﬁg%fl‘gn R
generator ( Cuk[ferm of 2-6R)-61(BX{ érmsmoremg y rphenylé@ﬁmnybét(sat(éf
Measur enentys weﬂ@ox‘@?ﬁeﬁylom(ﬁ-(sfbﬁimm-%ﬁ 4-t13h7d]o)tnkth Oy%ox?}m;% isa

T e Y R AR o 54 et o mnalhy

diseases, pain or mxgra.me, asthma, and emesis. Accord.mgly, the
present invention is further concerned with pharmaceutical
-+ formulations comprising this polymorphic form as an active ingredient,
20 ° and the use of this polymorphic form and its formulations in the
- treatment of certain disorders.
Form I of 2-(R)-(1-(R)-(3,5-bis(trifluoromethyl)-
- phenyl)ethoxy)-3-(S)-(4-fluoro)phenyl-4-(8-(5-oxo-1H,4H-1,2 4-
- - triazolo)methylmorpholine is anhydrous and non-hygroscopic and
25 - exhibits a high degree of thermal stability as a neat solid and in
hydroalcoholic solution.

Form Il is an anhydrous crystalline material melting at
254°C which is obtained directly from recrystallization in the chemical
synthesis of 2-(R)-(1-(R)-(3,5-bis(trifluoromethyl)-phenyl)ethoxy)-3-(S)-(4-

30 fluoro)phenyl-4-(8-(6-0x0-1H,4H-1,2,4-triazolo)methyl-morpholine.

X-Ray powder diffraction studies have been widely used to
elucidate molecular structures, crystallinity and polymorphism. X-ray
385 powder diffraction (XRPD) patterns were recorded using a Philips
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phenyl ) et hoxy) - 3- (S) - (4-f 1 uor o) phenyl - 4- (3- (5- oxo- 1H, 4H 1, 2, 4-

triazol o) ”P\&B%IHPJ wphol ine was characterized by an X-ray pomd@tmggﬁ,rlgf“| on
pattern w Key reflections at approxinmately: 12.0, 15.3, 16.6, 10 17.0,

17.6,19.4, 20.0, 21.9, 23.6, 23.8, and 24.8[err] (2 theta). Form Il of
2-(R-(1-(R-(3,5-bis(trifluoronethyl)-

phenyl ) et hoxy) - 3- (S) - (4-f 1 uoro) pheny| - 4- (3- (5-o0xo0-1H 4H 1, 2, 4-
triazol o) met hy M@A&EBW/@Q xaé:ﬁ-npm;ueby equipped wiphao® kvaX-rawct i on

attern th k t. 17. 2,
28 0 r 20W'1 o) neg%é&%mm%mwyaﬁa £Nal (!m SoindiBlationl defectd®

22.8, 23.9 d248 XRPD, atterns
confirm that bMﬁam%tsaWBrﬂ%d é%r |¢éﬁﬁﬁ)ﬁ§1 T"Eﬁl and

Form Il exhi bi tmhﬁitaméa aeaﬁbiamrmhemm efatitireCind ek Ipresemtideini F‘IG 20
D fferential Sca Ef#i& %I orinmeteric Cell [DSC] Differential scanning

cal ori nmetry?of 2-(R-(1-(R -
(3,5-bis(trifluoronethyl )Fﬂmﬂyﬁ)%{RMHR.)}(a,S}bls@riﬂmmMI -4-(3-(5-0x%x0

(5 B e 1 TR SH RO S ere o i el (1 (%,
ot e st b e >
di fferences 'nd@ Etidh PatBErnbRAVESY refRitibnd BSSspixitatey: L1208/ 16.6

08, . IOt Bk B i "
bis(trifluoromethyl)- phean;)thmM-(BHEIRI—(B SLMe(t@iﬂlmmiethyl)S (5- oxo-

win a peak tcelgBosy-SRETEp Ao RS B AL 24D 0TS ore

of 254.7[err] Ctrmmlo)mmhyﬂmopphohne%as]bbaraﬁterﬂﬁd by ancXafayrpowder of

ool prery AT ok bt ST B bt 8 ity Taeifer. 7.2

exhi bi ted pt 2% 20 21k, 22,4,23-% Z%g e of
255.6[err] G, an extrapol amds@mntmwxﬁﬁﬁ taaﬂb@mrsrahfplears&ean
enthal py Of 107Gt drydliiihl 288s BothFESR 1'48h Frdl 1 behiie ISRS0ACC

spectra on
' : eaks charactenstlc of crystalline material.

20 Differential Scanning Calorim
Differential scanning calorimetry of Form I of 2-(R)-(1-(R)-
(8,5-bis(trifluoromethyl)-phenyl)ethoxy)-3-(S)-(4-fluoro)phenyl-4-(3-(5-oxo-
1H,4H-1,2 4-triazolo)methylmorpholine and of Form II of 2-(R)-(1-(R)-
(8,5-bis(trifluoromethyl)-phenyl)ethoxy)-3-(S)-(4-fluoro)phenyl-4-(3-(5-oxo-
25 1H,4H-1,24-triazolo)methylmorpholine showed no significant
- differences in their thermal behavior. Both phases produced
thermograms with a single melting endotherm at the same
- temperature.
PR In particular, the DSC curve of Form I of 2-(R)-(1-(R)-(3,5-
30 - bxs(tnﬂuoromethyl)—phenyl)ethoxy)—3-(S) -(4-fluoro)phenyl-4-(8-(5-oxo-
- 1H,4H-1,2,4-triazolo)methylmorpholine exhibited a single melting
endotherm with a peak temperature of 255.8°C, an extrapolated onset
- temperature of 254.7°C, and an enthalpy of 105 J/g. The DSC curve of
S Form IT of 2+(R)-(1-(R)~(8,5-bis(trifluoromethyl)-phenyl)ethoxy)-3-(S)-(4-
85  fluoro)phenyl-4-(3-(5-ox0-1H,4H-1,2 4-triazolo)methylmorpholine also

-7-



Form| and Form Il indicated no chem cal change in the compound in the
conver si on oM 11 to Form 1. 10 Sol ubility The sol ubi | iIRCT/US98A3T6M |
in 2/1 (v/v) nethanol/water at JQerr]C was deternmined to be 0.9 [err] 0.1
ng/ M. The solubility of Formll in 2/1 (v/v) nethanol/water--at Jerr] C was
determined to be 1.3 [err] 0.2 nmg/m . The ratlo of the solubilities is 1.4

Wnichindicate F | is
nore stable th orr‘%‘? %ledﬁﬁ%gﬁas apor ggsure ah\%%gir.
pressures of F2pP6PCann exdrapolated ?ﬁf‘é an apthalpihen
exam ned with ?p 11 effusion 20 technl gues.. TACHYKI NI N ANTAGONI SM ASSAY
The conpound of this | nvention, the polynorphic Form | of 25
2-(R)-(1-(R)-(3, 5-bis(trifluoronethyl)-phenyl)ethoxy)-3-(S)-(4-

f1uoro) pherg!| - KMR (5- oxo- 1H, 4H 1, 2, 4-tri azol o) net hyl nor phol i ne, is useful

for antagoni zi ng tachyki ?rggtm agfip% gﬁ&&le&’%%gﬂﬁﬁc reggﬂaﬂwﬁﬁgeﬁybrﬁ I n

the treatnment of gastroi ers, cen ner vous

di sorders, i nf Fermal and Formalleindi Qhﬁgﬂ&ﬂh aaselasﬂmepmnnundmm
in a mammal '”tﬂ@%gn%rs‘ib‘ﬁffréﬂ:%fﬁ'ﬂ toprﬁna{:tlw ty may be denonstrated by
the follow ng assay. A Receptor Expression in COS To express the

cl oned human neurokinin-1 receptor (NKIR) 35 transiently in COS, the cDNA
for the hugmn i cloned into the - expression vector pCDW whi ch was

((jﬁlrjl:?/ggtr:jgmlgm to 2964%%Pﬂ&(§ W t”él ﬁ%f’ %‘t@% I“'Jgé L ‘lrelsftea%% Jene
Tr ﬁnsf egt Lon{)ofwa&&letgrmﬁned]bo b £:9 00 I\ g/mi.o Thermtllblhrby@ﬂ‘m'm IEim241

N o T e ST %?"Wnﬂﬁfg ﬁﬁ‘?@i‘f@%ﬁ’ﬁ?“r i "L}f’@se i

KH[ err]Pg err] ratﬂg %@él esgs © TROL e

using the 8l B! . Foyaw IHa \ifibre EfﬁbleihﬁnCthﬁm O kel i N
10% f et al caI f serum gI utam ne, 100U/ m penicillin-st reptonym n, and

10 90% DVEM nedia (G BCO Grand Island, NY) in 5% CJerr] at 37[err] C for
Do The vapor pressures of Form I and Form II at elevated
temperatures were similar when examined with Knudsen effusion

20 techniques.

T

- The compound of this invention, the polymorphic Form I of
25  2-(R)-(1-(R)-(3,5-bis(trifluoromethyl)-phenyl)ethoxy)-3-(S)-(4-
ﬂuoro)phenyl—4-(3-(5-oxo?1H,4H-,1,2,4-triazolo)methylmorpholine, is
useful for antagonizing tachykinins, in particular substance P and
neurokinin A in the treatment of gastrointestinal disorders, central
~ nervous system disorders, inflammatory diseases, pain or migraine,
30 . asthma, and emesis in a mammal in need of such treatment. This
activity may be demonstrated by the following assay.

A, Receptor Expression in COS
e To express the cloned human neurokinin-1 receptor (NK1R)
35 trans1ent1y in COS, the cDNA for the human NKI1R was cloned into the
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three days before the binding assay. B. St abl e Expression in CHO To

establish Aisacel | 1ine expressing the cloned human 15 RAVESI8I13TE6c DNA
was subcloned Into the vector pRcCW (I NVI TROGEN). Transfection of 20 ug of
the plasmid DNA into CHO cells was achi eved by el ectroporation in 800 ul of
transfection buffer suplemented with 0.625 ng/m Herring sperm DNA at 300 V
and 950 uF using the | Bl GENEZAPPER (IBlL). The tra sfect eﬂ IIs wer e

i ncubated 20 i rewmm%ecm!opﬂm@?awhm W@éh!’ﬁ?

penni cilin-str N&%NWMR@GWMQM&%%QheHxﬁthﬂﬁDQéﬁ@tiﬁé@géﬁd théchtide

(G BCh)] i 5 LEba $064 Erom BLYBSHRIET SR it thd saC f eltd Trapataction of,,

was separ ated Zglupofithealasmid DNAdhto dDanilliont GOSheelly wb.ssichwvdlbbyof

human 25 NKIR s sele t ed. f g
screening. € H§P8%§Eﬁ§§m 231%01451 g}%y of

hurren NK1R expr@ggwlg

ngilrl);cflu\?;t snlége?é%% | angﬁ: c?#pgtggg%ﬁﬁ We%h bstance P or

any other |igarGENJEZAF; IBJB Nﬁ\!’ Haven, QiEiRThmaﬂ myere incpbated; in 18%,
G5 or CHO Wer fetal eAXF! s@mﬁ; [ niMeghitandiné) TO0 Ul PedicAlin(strEpldthy aid\/t%m&

Laval l ette, ffer
(o et e o) o DABSERRIE fRIBOPReARA] HiEniO NP P EP b o BT o
0.004 ng/m -9 -three|daysdpsfore the Bindihglaseap, 0. 01 nmM phosphor am don) such
that 200 ul of the cell suspension would give rise to about 10,000 cpm of
specific [err]l-SP binding (approximtely 50,000 to 200,000 cells). In the
bi ndi ng assay, B0O ul of able Expressiondn €HO, t ube containing 20 ul of 1.5

to 2.5 nMof [err]l 'SP 5 Tﬁ’lﬂt aogtgﬂfg &Ws tie Slor¥d/hahdla
t est corrpound The | ncu C or tenperature
for 1 hour 3@ Y‘,?"t tor separated from

o ;3d'w°?ﬁm“’?"%¥<°ﬂm e
gf wash buffer £ %‘H wﬁgylaygi nk ﬁﬁep[lerétfd ufagtws%ﬁ%} t bltfer
suplemented with 0.625 mg/ml Herring sperm DNA at 300 V and 950 uF
. using the IBI GENEZAPPER (IBI). The transfected cells were incubated
20 in CHO media {10 % fetal calf serum, 100 U/ml pennicilin-streptomycin,
' 2 mM glutamine, 1/500 hypoxanthine-thymidine (ATCC), 90% IMDM
- media (JRH BIOSCIENCES, Lenexa, KS), 0.7 mg/ml G418 (GIBCO)] in
5% COg2 at 37°C until colonies were visible: Each colony was separated
. . and propagated. The cell clone with the highest number of human
256 NKIR was selected for subsequent applications such as drug screening.

C. ' ol using COS o
The binding assay of human NKI1R expressed in either COS
~ or CHO cells is based on the use of 125I-substance P (1251-SP, from DU
80 :: PONT, Boston, MA) as a radioactively labeled ligand which competes
with unlabeled substance P or any other ligand for binding to the human
+~-NK1R. Monolayer cell cultures of COS or CHO were dissociated by the
~ non-enzymatic solution (SPECIALTY MEDIA, Lavallette, NJ) and

.. - resuspended in appropriate volume of the binding buffer (50 mM Tris pH
35 7.5, 5 mM MnCl2, 150 mM NaCl, 0.04 mg/ml bacitracin, 0.004 mg/ml
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three tines and its radioactivity was determ ned by gamm counter. The
acti vati on wb oplbphol i pase C by NKIR may al so be neasured i RCESI8/A3766
expressing the human NK1R by determ ning the accunul ati on of inositol
nonophosphate which is a degradati on product 15 of IP[err]. CHO cells are
seeded in 12-well plate at 250,000 cells per well. After incubating in CHO

dia f d
over ni ght 1 nculimepi 2 BelBEBEA '0.01 S0 phobhoimilon) SEMES yd%%%%fng
wi t h phosphat etheitéld sugpensionewonldgiveriseitabout 1M0asmm@fspeﬁ§|c I

L e

well at final ubafeells wereadd Gogmqwnémat?@
mn of incupat hﬁﬂﬂuﬁBfﬁM&ﬁleafsﬁch%P%rf sitbraest Gorhpduidl The added.

Each well is s cate ract wi t h ,CHCl /rret nol
(1:1). The aqug%%s %@?@%BI&WB At ygomy %Wpffﬁmeﬂéi change
col um. The copentleishakingedhe ﬁouﬁdlrdﬂ:bmﬁnvﬁymsisépﬂﬂate&diﬂm lﬁhﬁtﬁhd/l

Win o2 h"é%ﬁ@%?%ﬁ%ﬂ‘%“? Rter Mﬁ%ﬁané@&%ﬁf& N

counter. The aprewetpedwith®.} % polyetbyleniod aﬁbt@rmwasbedmmaat ed
by the assgy dmﬂﬁﬁﬂhMﬁ@l(SOQhM%sBHWﬁ@ M MACIS.CI80 mMONaClp1- 262

(1992). The conpound of thg resent |nyent|on S of, value in the treatrrent
of a wide vari efimes and ifs ra Was de ¥ SaIRaeouRtery

presence of an excess of Tiee Aptivation df@méphbﬁpés”ﬁci‘l%m&ﬁ@ﬁ&lﬁbe

activity. -10 - ex rrpl an._e Lkl ni
particul ar sub??%ﬂ?&’é’e éﬁg x@’@zﬁﬁlﬁm{? va gﬁ"ﬂ’“&&?ﬁ%@eof
the central nelav:anlmtﬂghbnmf :&nsitobl munojdwsphatb uvlh:ch)mda dlegmadatmn produchs

depr essi onygr GP![PaP@HGé&lPJbé Meﬂsiﬁ' I@v&%‘llsﬁl’a‘ﬂ@ra% 25bC00(5cﬁl<sﬂﬁ“é¥ ®ellsi ngl e
epi sodic or recurrent maj or depressive, disorders and dysthym c djsorders,

or bipolar diséfterincubgtingimBbiiiO media for 4 eyweébraredppdedmﬁhmogérder
and cycl ot hymi Qlcﬁhﬁpbfi6H-n§ymhe§uolﬂb§%@%ﬁghﬁ%ﬁb&ﬁoﬁanrﬁe SxErcdBilagd th or

Wt hOUt agor aphogaoactxmty is removed by washing with phosphate buffered saline.
- LiCl is added to the well at final concentration of 0.1 mM with or without
.20 .. the test compound, and incubation is continued at 37°C for 15 min.
" +. Substance P is added to the well at final concentration of 0.3 nM to
_ activate the human NKI1R. After 30 min of incubation at 37°C, the media
~ is removed and 0.1 N HCl is added. Each well is sonicated at 4°C and
extracted with CHCIl3/methanol (1:1). The aqueous phase is applied to a
25 1 ml Dowex AG 1X8 ion exchange column. The column is washed with
0.1 N formic acid followed by 0.025 M ammonium formate-0.1 N formic
acid. The inositol monophosphate is eluted with 0.2 M ammonium
. formate-0.1 N formic acid and quantitated by beta counter.
. The activity of the present compound may also be
30 . demonstrated by the assay disclosed by Lei, et al., British J. Pharmacol.,
- 105, 261-262 (1992).
Lo The compound of the present invention is of value in the
3 treatment of a wide variety of clinical conditions which are
- . characterized by the presence of an excess of tachykinin, in particular
35 substance P, activity. :
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agor aphobi a wi thout history of panic disorder, specific phobias, for 10
exanpl e, spewo do/gi4ani mal phobi as, social phobias, obsessive- cpapaisIs/YII66

di sorder, stress disorders including post-traumatic stress disorder and
acute stress disorder, and generalised anxiety disorders; schizophrenia and
ot her psychoti ¢ disorders, for exanple, schizophreniformdisorders,

schi zoaffective disorders, deluysional disorders, brief sychotlc di sorders,
15 shared psychotic di soFhuss oéfrﬂi‘aé%ﬂﬂﬂcﬁn exepssoeftachykinin, andiimons or

hallugl natlonf ﬂﬁfuwahb@t&matg]aagm ﬁmﬁl hbﬁteﬁ‘ﬁadls aagie tsbi’cﬁeéx‘%la

enera I ers Suc ,

PRt U T I T N AT A L TR

for exanpl e, dlm::hoaﬁkivpﬂesﬁmmr thepel particttarl Qie giigg?cglsgﬁéiﬁﬁgfed . to

Hunt i ngt

mljlnt : ;r)]lgeoge %332@9’ ﬁ%’?@l n%%ﬁagﬁa&sﬁ%@éﬂﬁ %ﬂ?é' rd@?‘??s& and

novenent di sor cdyrsshmh disondents.cont blpolandlmudem,vﬁxr?xamﬂal;rbipohr Iyﬁ(rﬂ o
| , ‘

eur o ept§ oo 1 it é“ch’te § kbt hind ey DRI AR diforie, ARaTEHY°

akat hi sia, neu F@‘iﬁqrér FH @é&%@ﬁ@ﬁ@@sﬂﬂ’éﬂ avithautregpraphobia; nduced

postural trenpygoraphebinasthotKistors dﬁiesdﬁ;bi-&éxn E:fﬁE HEbiARS oK

het het e sub es L ne, éannabl S,
cocaine. DI eRRgusle. sBert AfieaL ] ﬁb JELISCE T N TR
opi oi ds, 30 phhsqrdyrystmssedmﬂdmtmhmmgeﬁm-mmmé) @eiesgsalsambxa and

| yt enden .
Sbuse. i nt oxi o e onwﬁsﬁﬁfﬂ%ﬂ% Bt gEhBELINEC bR ity SieoFRER B8 Frobhirenia
del erium persiand atherpsychetic disorders,fouti exaniple;, sahnmphemfmrm disarders] v

di sorders, sexyghizbaffdébivle &i@o?d'&ss 'd%ﬁliblﬁhﬁ? r?lﬁﬁg A é@f; ﬁéy%l%ﬁ‘g? dili%‘_ders,

nour opat oo e e e A s i o
di abetic and cflfalhidinaﬁbhsi ddl&ﬁﬁnn@%g%’ mﬁ%??h??%&?t%?ﬁgyéﬁi%@
heural gi as: " andiciyEtadbEdREea dve HisoiderhofRer) s Alkkst s5a5e), FERile
cer ebr ovascul adegnentjs, dentendia of thedzheither’s ttype, vasi‘lﬂaa(&diﬁeﬂha, and
haenorrhage o gtRefdeflertfsS Pr example, due to HIV disease, head trauma,

20 Parkinson’s disease, Huntington’s disease, Pick’s disease, Creutzfeldt-

- Jakob disease, or due to multiple aetiologies; Parkinson’s disease and

- other extra-pyramidal movement disorders such as medication-induced
movement disorders, for example, neuroleptic-induced parkinsonism,
neuroleptic malignant syndrome, neuroleptic-induced acute dystonia,

25 neuroleptic-induced acute akathisia, neuroleptic-induced tardive

. dyskinesia and medication-induced postural tremour; substance-related
disorders arising from the use of alcohol, amphetamines (or
amphetamine-like substances) caffeine, cannabis, cocaine,

- hallucinogens, inhalants and aerosol propellants, nicotine, opioids,

30 - phenylglycidine derivatives, sedatives, hypnotics, and anxiolytics, which
substance-related disorders include dependence and abuse, intoxication,
withdrawal, intoxication delermm, withdrawal delerium, persisting

- dementia, psychotic disorders, mood disorders, anxiety disorders,

- sexual dysfunction and sleep disorders; epilepsy; Down's syndrome
85 demyelinating diseases such as MS and ALS and other

-11-
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Tachykinin, and in particular substance P, activity is also involved in
noci cept i onwand/opsdn. The conpound. of the present invention RAIVUSIBA3TS60r
be of use in the prevention or treatnent of 10 diseases and conditions in
whi ch pain predom nates, including soft tissue and peripheral damage, such
as acute trauma, osteoarthritis, rheumatoid arthritis, nuscul o-skel etal

DR o Lo B a3 S e e URERF LBl dpl R0 oo,
pgidg,m ggiscl gl P]exampl;edmbetlpeand chem‘o&hempypmduceﬂonevemqthy, apdont al gi ;our
a P &% CHbGAIEHE Bgdind éﬂm 95 SUERIGH tall A %intRRehdta

pain; pain ass ner root pai n assocl at ed
with peri pheralnene @rsd)p xgne geraarg dweda; a

pl exus avul gi Oﬁ%ut@GPl&ﬁ%chmwMﬁhr rd%uﬁ bthSas térebzAl infarkeiohgux,
atypi cal faci aI ai n nervg r oot g ng rachnoiditis; pain assocl ated
with carci nornSubgrashnod-hpemorghage or exe {él?’P @Bt ral nervous system
pain, such as pain due thmqhyhhxmmﬂmﬂauhmlatmbstanagP dctivitypikalsui n;
sci atica; anky

Tachyki ni n, ?ﬂgg %Léﬁﬁéxbggﬁ%mnp ant ag ni s f?él RN nbe of use

in the treat nemventmn yyilk thereforgibecofsuse llp e pm&mtan Oh tmmth at ed
Wi th exces§omugigesies did Qﬂndﬁ‘.‘i’tﬁb ﬁ§vﬂh@ﬁ oifirlat8s aiﬂc!@&ﬁlgjbﬁﬁase

b””c""?”e“”‘é”éf‘ésyg's‘ae RAEHATe) AR TReE SR, egagy%? SRIEEHANE I
respiratory di ses
SECh ats l gf I a{rﬁﬁb?hyammrt?nm&gusaﬂgrﬂmml pdify mmalhazwta&mr tfuumg$

r heunat oi ar Il I ur SUNpuUr uc aS, eczenp.._an
e O o & apinal ppf e Pl atil B Btadis hla dR e ChABRE HR

di seases such amdbunsicdeep and, viseanahipainngucic ais\haars ,paandmmle plaen eye
ophthal m 18> A8, Bi»&!’&é%aﬂ Or&‘l' Fo Sxihriple  BaontdIold, ‘;a"d’d%Eﬁﬂi&l?Hiﬁ A tact

proliferative ef i nopat taneo | seases
dermatitis, at@ymaegelogiealpain, for .earamde, aram@ma hegs; and labowrpain ti s.

Tachyki ni n, angdifl dxabbiated avithulsrivenasd Foott@ddmage] Stch #8)paihsasdoeisteduse
in the tr eat el tﬁfpé]r‘;p Lr nérven&ilsgxqéer% %regxample, nerve entrapment and
brachial plexus avulsions, amputation, peripheral neuropathies, tic
20 ;- - douloureux, atypical facial pain, nerve root damage, and arachnoiditis;
_+- pain associated with carcinoma, often referred to as cancer pain; central
. nervous system pain, such as pain due to spinal cord or brain stem
- . damage; low back pain; sciatica; ankylosing spondylitis, gout; and scar
_ pain. _
25 Tachykinin, and in particular substance P, antagonists
~ may also be of use in the treatment of respiratory diseases, particularly
those associated with excess mucus secretion, such as chronic
obstructive airways disease, bronchopneumonia, chronic bronchitis,
-, cystic fibrosis and asthma, adult respiratory distress syndrome, and
- 80.- bronchospasm; inflammatory diseases such as inflammatory bowel
' . disease, psoriasis, fibrositis, osteoarthritis, rheumatoid arthritis,
-~ pruritis and sunburn; allergies such as eczema and rhinitis;
hypersensitivity disorders such as poison ivy; ophthalmic diseases such
. as conjunctivitis, vernal conjunctivitis, and the like; ophthalmic
385 conditions associated with cell proliferation such as proliferative
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5 tunours, neurogangliobl astomas and small cell carcinomas such as snall

cell | ung Ged ?%144Iachyk| nin, and in particular substance P; poT/esysnsm6s
may al so be of "use in the treatnent of gastrointestinal (G) disorders,
i ncluding inflammatory di sorders and di seases of the @ tract such as 10
gastritis, gastroduodenal ulcers, gastric carcinomas, gastric |ynphonas,

di sorders asso &ﬂ? | v,
colitis, O ohn%tgéﬁlgee%@hthg f F?Eﬁ dfﬁggéééné‘rlggnea}é ﬁ%g%ﬁ%ﬁ;ﬁ%ﬁ R
acute, del ay ed dermaitis weti Qﬁrl‘ya:e% iother eczematoidsdermatifised by

chenot her apy, radi at ' on, ébHy'k&mﬂ/ idrid iR'p dﬂﬁiﬂﬁ' Bhbstﬁxﬁ.‘étPOB.ﬁtaé&nsts
pregnancy, vesti bul g ?rders for e n‘g#n Si ckr ert | go

di zzi ness and MR&Y ysgdp the trea F‘F of eo %rllnﬁl?

intercrani ag ptﬁ&ﬁdﬁzﬁ, neurbganglicblastomaks amdlmall cﬁaheemnomks sdclgw ion,
over i ndul gence 0@? or_drink., acid stomach, waterbrash or

regurgitation, hmg 8%an e, episodic, nocturnal or neal- 20
i nduced heartburn and d;&duénmn,demyklpant;clﬁaﬂsubs’pmqe Pueatagoristsince

P, antagonists a‘i’é&?e 3¢ usb 1#3&43' {rehiifieht | Soﬁgaéﬁésesﬁrn‘g (G5 Yishr d@{g er

conditions inc ress related, somatic X" synpat hetic

dyst r ophy suchmd glinfammatory, disosders and diseasemofithe e]c@actéﬂéhlaﬁ\s
25 such asjpgej % t30is0lg a%wm&awdﬂ&éﬁss UYsstRiOcdichosdass hsha&ed to

I mune enhance or sup Ps |on§§sﬂ%g{1ﬂ ga %ﬁ%?w@ygr%rgﬁp }\;(fs?égﬁ,

pl asma extrava
bl adder functi Qﬂcé:tutiVeasomStCt-ohn'sb:lxsdd@é ﬁn&ahl%obombsyndﬁfmemmd eftesis,

{ncont | nence hedihd%A, ABALAICE AReibaRR BhalE hth 35 S RS

and vasospast i (bydchmasﬂsemm'h radiation, texing,sdnaker baatamﬂel,nfmtgom,ne and

reynaud s 455°338mafiey Pédtinilah Wisbflkrs) &rox%ﬁunwaﬁio%;&:psﬁkrm O%ﬂﬁg
ego a

with any o gq: I'tiong, especi he transm ssion Q
in nigraine. - Bizzinessian ﬁwﬁqs S??a%e:p?%ﬁ?: MHgERine, Yariations 181 vaI ue

in the treat Weﬁhtéifcranfaﬂ?tdséhw ngﬁtrbf&saﬁhﬂgeﬂoféﬂﬁx @iseasdd) aﬁﬁdt icular in
the treatment qf Afaimtion: ovee Shathddle it Or AR %Rdia ORSh AL ' waterbrash
- or regm-gxtatmn, heartburn, for example, episodic, nocturnal or meal-
20 induced heartburn, and dyspepsia.
Tachykinin, and in particular substance P, antagonists
. may also be of use in the treatment of a variety of other conditions
including stress related somatic disorders; reflex sympathetic dystrophy
such as shoulder/hand syndrome; adverse immunological reactions
25 such as rejection of transplanted tissues and disorders related to
immune enhancement or suppression such as systemic lupus
erythematosus; plasma extravasation resulting from cytokine
" chemotherapy, disorders of bladder function such as cystitis, bladder
. .detrusor hyper-reflexia and incontinence; fibrosing and collagen
30 dlseases such as scleroderma and eosinophilic fascioliasis; disorders of
o _blood flow caused by vasodilation and vasospastic diseases such as
. angina, vascular headache, migraine and Reynaud's disease; and pain
" or nociception attributable to or associated with any of the foregoing
~ conditions, especially the transmission of pain in migraine.
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and vomting. 5 The conpound of the present invention is
particul ar|l woigedia44 i n t he treatnment of enesis, including acuREl/USW e or
anticipatory enesis, such as enesis induced by chenot herapy, radiation,

t oxi ns, pregnancy, vestibular disorders, notion, surgery, mgraine, and
variations in intercranial pressure. Mst especially, the 10 conpound of
the present invention is rhq. ' d

ant i neopl asti CEémyt ot oxi C Héﬁpgﬂnﬁc %‘ g{éﬁ%&l}?&; ?alél}sééfjsiaﬁggl hcer

chenot her apy. rqneetmen gﬁercomh;natm;rd' abpvag@mhtmw uupamanylaa'tmng

agents, for ex LB P I
sul phonat es ang ?g#ﬂé%ﬁrrpgﬁndlgu% §st-§%}é:t12v{%?¢]%i‘n2§? ﬁ’r? s‘g‘-& nadisbi
ni t rosour eas, vemifingad dacar bazine; antinetabolites, for exarrpl e,

foli cI aci d, gpuri. lne or perHdé dg o@ﬂdaﬂbﬂié?ﬁeseﬂthﬁilfalﬁn'toﬂfibtpdﬂi?laﬂ t
exanpl e, V|nca a 0i nd deriyvatives. o y 0 nd cyfotoxic
antibiotics. gﬁe% reaiment, nggg g‘?m‘i< laye ‘gé’ﬁt ic agents
are descri bed énuclpabnml emeb;s, Buch. asSemmrs mduéel&abye:hemnth\dwapy; ng:

Recent Researc : rfRC
Press Inc. L}g%on E‘IH—’ or‘l @ggg%gg\a, Vé%%‘ﬂg%&*e{%&@% %émog{gpsglg page
188. Commonl y lmgramarm mpaimns:mgatﬂma mswe chﬂta&speclally, the
dacar bazi ngq( D t t

strept OZOCI n '@o'ﬁ% pﬁ g%&cng}m&gg%llﬁgg‘i sti e Lf%ems
doxor ubi ci n (a %ﬂ) n@&ﬂ?ﬂaﬁﬂicc(ﬂ@ &EBB &) eroutinely

cytarabine, etqped fif cafitér chemothéragy. fI uor our aci I vi nbl asti ne,
vincristine, bleonycin, chlora

d | | t Ca
Treatnent Reports, 68(1), §%§l}!}9§ f&gb)‘]'ﬂe%é‘eéﬁﬂﬁl}gﬁgagﬁ%tﬁﬁ& g*%e neet
i nvention is aldkylzﬁtmgagents hfert exeamn plep tnitfogenemiustards) cethybsneiadnat i on

I ncl udi ng 1B di aéoh@blht@

radi ati on Si cknes an Wﬁﬂﬁ&ﬁ%&t@smﬁpost opg Pﬁﬁgusea l%lgtmg
vomiting. -14- actigropuel @Stwmwaaf cigplatin .anéodammne,t aptipatabolites,
desirable to ermmkah&ﬁecmm@uam PuriR€ op' HFemidint’ 8Rtdgohibts; GRftbtiect i on

with -- inhibitors, for example, vinca alkaloids and derivatives of
"' podophyllotoxin; and cytotoxic antibiotics.
20 Particular examples of chemotherapeutic agents are
- -described, for example, by D. J. Stewart in "Nausea and Vomiting:
- Recent Research and Clinical Advances", Eds. J. Kucharezyk, et al.,
-~ CRC Press Inc., Boca Raton, Florida, USA (1991), pages 177-203,
. especially page 188. Commonly used chemotherapeutic agents include
25 cisplatin, dacarbazine (DTIC), dactinomycin, mechlorethamine
(nitrogen mustard), streptozocin, cyclophosphamide, carmustine
(BCNU), lomustine (CCNU), doxorubicin (adriamyein), daunorubicin,
procarbazine, mitomycin, cytarabine, etoposide, methotrexate, 5-
fluorouracil, vinblastine, vincristine, bleomycin, and chlorambucil [R.
80 J. Gralla, gt al., Cancer Treatment Reports, 68(1), 163-172 (1984)].
- The compound of the present invention is also of use in the
- treatment of emesis induced by radiation including radiation therapy
" such as in the treatment of cancer, or radiation sickness; and in the
treatment of post-operative nausea and vomiting.
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anot her pharnacol ogically active agent. It will be appreciated that the
conmpound of wdey/prdesent invention may be presented together WPCH/US98/a3msther
therapeutic agent as a conbined preparation for sinmultaneous, separate or
sequential use for the relief of enesis. Such conbined preparations may be,
for exanple, in the formof a twin pack. A further aspect of the present

i nvention conprises the CM%@%@&&&&GI@%@% EohBRoh8 At nia: ;Bgﬁé%ﬁtdb(wto

Cropi setron or STBIEEERSFOTERoUsk B the PFossRi W REAPLNEPRISRCHOR B ¢
dexamet hasone oanothbrmlwmﬁﬂaedlb all detivechgdst. " willl b z%lated that the
Ad)C(II tionally, the conpgur g?esee{}t Jlig]venbl or} sexg e n| st,ehed I n
combi nati on” wi t $PEIROURAE, of; 190 DAY BE BrE @&F

dexanet hasore. ddﬁoth'arrtl'terapautm agemtmmmmbmfedtﬁmpm-al tmntfdrm&ﬁmlt%ﬁgﬁﬁy
be adm nistere

al kyl ating agen? ant| rre{k@bohlgﬂﬁm Hfr%e?‘g | c i %ﬁgﬁ%f st ?ﬁS&oﬁ?Fﬁ ne g
antibiotic, as preparationsapeyde,for gsample, in the fourm aftd twiy packbl e dosage
forms of the knovin thefapﬂlﬁiﬁhéﬂ%Bbéctf&t}?ﬁrééén%‘iﬁbfﬁﬁ%'% hb! be

oscribea by F. CEAPbGRIGH i bidBenf tientidn in gompinghian oith 250° RS

2 50 R5-
R6, the com@unantdgorist, rs"mxeas ondufsétron, \g&anisvwh tﬁ'oﬁiée%f‘bﬁ“o? iﬁﬁsetron

b C | ati ound
he present i nih P PRELEBRHS MBIttt 188 expmple, dexemelingene OF Doy '
or noci ception Gophmine mﬁitagnmstcsnchrus metocldmanadeocAdﬂﬂﬁbﬂﬂ et(vjhé h such
f I | in
neur opat ﬁ§a”‘8£t%‘%f“ﬁ . i“fﬁ}ﬁ‘ SitEn? inflAGh riad 1 SARIRIRELA0 Y, pARERRtion
rheunat oi d ar t hWith 8ngaatisemil %M@ﬁé cortieosteroid, ﬂﬂghaﬁméexamﬂthasone.hr oni ¢
t ensi on heemchpurﬂiaﬁare, mnatéaﬁiﬁuﬂdeam&@ ék%%ni?fah% e mexi |1 ary

nd of the
ot esent | nvent aBisteed 15 Somiingtion it %m%hégﬁnéﬁueraaant@m aatEn
aspect, the pr ealhyﬂaﬁﬁg agm;lantlmeftabaht@&nmmCihMbitﬁr bPeybitegRantibiotic,
i nvention-for- ugé—) delcriBéd abdve. In general, the currently available dosage forms of
the known therapeutic agents for use in such combinations will be
20 ' suitable. |

When tested in the ferret model of cisplatin-induced emesis
' descnbed by F. D. Tattersall et al, in Eur. J. pharmacol., (1993) 250, R5-
R6 the compound of the present invention was found to attenuate the
retching and vomiting induced by cisplatin.

25 The compound of the present invention is also particularly
useful in the treatment of pain or nociception and/or inflammation and
disorders associated therewith such as, for example, neuropathy, such
as diabetic and chemotherapy-induced neuropathy, postherpetic and
other neuralgias, asthma, osteroarthritis, rheumatoid arthritis and

30 héﬁdache, including migraine, acute or chronic tension headache,

\ jf “cluster headache, temporomandibular pain, and magxillary sinus pain.
" 'The Present invention further provides the compound of the present
~ invention for use in therapy.
S According to a further or alternative aspect, the present
35 | mvent:on provides compound of the present invention for use in the
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manuf acture of a medicanent for the treatnment or prevention of

physi ol ogi o@b odiogaader s associ ated with an excess of t achyki RICTEUSI8/13766
especially substance P. The present invention also provides a nmethod for
the 5 treatnment or prevention of physiological disorders associated with an
excess of tachykinins, especially substance P, which nethod conprises
admnistration to a patient in need thereof of a tachykinin reduci ng anount

of the conpounsanufagture of a medicameantdior sheireatipent or mrevembensifng t he
conpound of t h?’o ﬁgﬁﬁ@ﬁfcal Elgsﬁi}ﬂb?é‘ asddtiated with an eXxc¥ssoftathgRiniRg! of

certain condit | )&56 irable to enploy a conpound according to
the present i negpesially; s APEA t~| on with anot her pharnacol ogically active

ageﬂt Fo[1 exanpl e, fo][ t']ggepfmhmﬂveﬁﬁon@mpamﬂ;sﬁmhe@fauﬁteas
asthma, the.co t ent S ction
with a br onéhog)?#%?n% r5p§?l‘ %é ng%o;‘)éﬁ?% 38& ggsé’ﬁf a l{g'gﬁ?il st
or tachykinin mesyoaﬁ' Mcbmhninaaspeemal lzbstampt cih methodozordpuises he
present inventizan 0L aeflin é?t’h ?T:ﬁﬂ ot i ent
si mul t aneousl y, sequertl% i Q&ﬁl n cgir}t(}ls%a e} Eﬁf”a'"ﬂha% rea trrlf'eércllt"i"1 é&?é
condi ti ons t haBmewk ¢ tlams@zg@nuy#]Qﬁ%@wsnebmkﬁmﬁnpramomsmm. n- 2,
including 20 dofifiriihg ﬁféétfmﬁbﬁﬂdvdftﬁhebpﬁs%h@qﬁﬂéﬁﬁbﬁtlon and/ or pl asma

extravasatign in alrvvays roni c ronch.ltls

di sease, 8cyst ic fibrog ﬁ’t%%eégﬁﬁagﬂﬁﬁ Bﬂ%ﬁ%& ‘iﬁ?‘ﬁ’%}eﬁ'@
?Zﬁgp't (r)\r gonjo trmmpiloyvn hhmqaohmdhgwondmmm algelpm!;enhmrﬂ;mmmk:onmncﬁgognh n- 2
neuroki nin-1 an neuro I Ni naﬁ%ﬁ%ﬁ%@?%&%&%&nt%@g%&ﬁg %’dﬁ’o;ﬁ}

present i nvent itoeatmeentef respirgtony Wiseases|suchoas pe nthg&ﬂmosmds%ﬂl%ls a
I eukotriene m(ﬁ-@&é&ﬂpmﬁntﬁifhzéssbélﬁam ﬁﬁhﬁ%%th@%‘r&ﬂ%{’dt%‘i' osed

ot o hools} 55h b8 Hot AR Soceptd dnfadortll of (s Rin Wikdgbrust *°
useful in the tylkizhnets atfNKe2 pecaitorsy. mh@em@pom faf&hee;ﬁ-bbvém irsentivnc _
or the treat mi B¢ Hroeliofaia: shély BEadimndiiared % babieRt b torliinsiycs
corrprl ses adm rslequeatlaliur ammcqmbmcn nFneéhettheahnenbbf conditioestthad - 16-
'réquire antagonism of both neurokinin-1 and neurokinin-2, including
20 disorders associated with bronchoconstriction and/or plasma
" extravasation in airways, such as asthma, chronic bronchitis, airways
- disease, or cystic fibrosis, the compound of the present invention may be
~ used in conjunction with a tachykinin antagonist which acts at
neurokinin-2 receptors, or with tachykinin receptor antagonist which
25 acts at both neurokinin-1 and neurokinin-2 receptors.

Likewise, the compound of the present invention may be
employed with a leukotriene antagonists, such as a leukotriene D4

antagonist such as a compound selected from those disclosed in
European patent specification nos. 0 480 717 and 0 604 114 and in US
30 patent nos. 4,859,692 and 5,270,324. This combination is particularly
- useful in the treatment of respiratory diseases such as asthma, chronic
" bronchitis and cough.
| The present invention accordingly provides a method for the
' ‘treatment of a respiratory disease, such as asthma, which method
85 ~ comprises administration to a patient in need thereof of an effective
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anount of the conpound of the present invention and an effective anount of
a bronchodi Wwaj ®ye1448he present invention al so provides a conmpasi¥/iUsS9Is/13766
conprising the conpound of the present invention, a bronchodilator, and a
pharmaceutically acceptable carrier. 5 It will be. appreciated
that for ‘the treatnment or prevention of mgraine, the conpound of the
present invention used in,c unction,with aother anti Jai ne
agents, such @@%TPQE&%@W“&%?@SBB&Y?“% 'Sﬁ;gsc riptan
or rizatri pt arambutitof acbrohehodilator: cFhepreserit hnfemtionualso pn;qmded gesi a,

t he conpound of t he. en Y tion with
an ant agoni st q*@f’ﬁfl n&?ﬁg‘?& eé%"é)@éjﬁgg’ﬂ% '%%‘(‘,%ﬁlﬂea? For the
treat nent or rhmmhbdﬂataﬁ,an&hapmmaqe y iagoeptable tearriexer urinary
tract, espgcially Cyst'tiﬁnnﬁeag;g, BB Blat 17 tHeSRRImbAY B r S0eyiiin b

used in conjunction W|th an anti nmator agent, s 3}@5 ‘t Inin
receptor ant agoigraine,) GMPBPE rREEHER hn%ﬁ%‘é‘%rl%%}’ LBk Hhposi tion
conpri si ng t hesgn@aREioA v?ithtdS&eQrﬁﬂﬁ‘Jiﬁ ﬁts as&mpas higotndfies apd a

[ et mont Lfa'éﬁ'gﬁ%ﬁgﬁ% Rl aus a‘“g{t BAEEL qak%%éfﬁﬁﬁtgéem

i nvention may ﬁreatmeﬂt o0 behavnmrphhypemiguiﬁh theiwmpmmcbeﬁ the presetit as
t t 0
ST S AR e A el i AL

i ncl ude di cl of aspestaten(MID A suchomdxmd pine. k&’[omth@fmatmapt@mreventmn
pi roxi cam and ﬂ?ﬂﬁgﬁﬁl | %.'rﬁfal?f eetal
conjunction w a com d& %@h@p@e&%ﬁ%ent %ﬁ) Jor I]Fl ch1st1t1s,
codei ne, dihy ?RJBPH‘ tliﬂe%‘i‘ Hi‘f?é‘ R TR BE RS ‘IW%RIHH‘BP Bn@th

! e¥or ltohanlol oasxymmmd emméwiryrugdnt éwarl I ﬁ@@rbﬁds&mmtreewmcdntafg@niwyl
suf ent any i_di ne ong na u i ne phene .an

pent azoci Ne nﬁfﬁa Hfﬁﬁ?%{%v %t é3°§'§??sn%¥l GOTRPESINE Bhef or r ed
salts of t hesecompouﬂdaﬁd;hgqmesent Imfentmnmi bronchodilgtion; andreor phi ne

hydr ochl ori deep%g{ﬁgkg@% E&ﬂ%r@&g eqhosphat e, codei ne sul phate,

di hydr ocodei n |ace nDrp ne h drochl ori de, hydrocodone
bitartrate, hydronor phon%tw;l&bsmmem&e g thestreatment oz prexontioptafne

35 hydrochl orpgles oth6eiaghtibn ik espeihdof thiePh¥ashe thvéntivA REH by heed
20 - in conjunction with other analgesics, such as acetaminophen
~ (paracetamol), aspirin and other NSAIDs and, in particular, opioid
- analgesics, especially morphine. Specific anti-inflammatory agents
include diclofenac, ibuprofen, indomethacin, ketoprofen, naproxen,
piroxicam and sulindac. Suitable opioid analgesics of use in
25 conjunction with a compound of the present invention include
- morphine, codeine, dihydrocodeine, diacetylmorphine, hydrocodone,
hydromorphone, levorphanol, oxymorphone, afenantil, buprenorphine,
butorphanol, fentanyl, sufentanyl, meperidine, methadone, nalbuphine,
~ propoxyphene and pentazocine; or a pharmaceutically acceptable salt
30 thereof. Preferred salts of these opioid analgesics include morphine
sulphate, morphine hydrochloride, morphine tartrate, codelne
phosphate, codeine sulphate, dihydrocodeine bitartrate,
diacetylmorphine hydrochloride, hydrocodone bitartrate,
" hydromorphone hydrochloride, levorphanol tartrate, oxymorphone
856 - hydrochloride, afenantil hydrochloride, buprenorphine hydrochloride,
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-17 - but or phanol tartrate, fentanyl citrate, neperidine hydrochloride,
met hadone hya®®@H4éri de, nal buphi ne hydrochl ori de, propoxyph&G&/US98/13766
hydrochl ori de, propoxyphene napsyl ate (2-napht hal enesul phonic acid (1:1)

nonohydrate), and pentazoci ne hydrochloride. 5 Therefore, in a
further aspect of the present invention, there is provided a pharmaceuti cal
conposi tion ¢iitoiph aﬁolt Mﬁh@t@rmhdmu ahlmrﬂiezn

o eyl pr ent °geti1=£4 & Bairostigids; BaPUBLIES BYA-afhoYides EREARPRERE: | on,
10 there isdmydmodhtbrédqrprbmyphepelmpqylate: (ﬂmathaIeneBallrhmﬁsrncid
separat o or oS b PR3 L), fnd PeeaROaRE MR IdE © T LaneOUS

noci ceptiob. It will be Therefere.apmécrtbw@spaa&ow;epmentéavmhpnothw
prevention of %g%gg%é&'& Qfﬁacé@esbﬁwoﬁassﬁwﬁaw r&fin WReRdoRi ?&tmd of

I nventi on may

i nation wt nt | ant a
anti-anxi ety a@@r‘ﬁresSBHBW %llléﬁle%népag@ g&‘% é’g !"’sa%gfon&se in the
present i nventpmmg@éuﬁ@nygbe@ﬁm@rcamerwpéﬁi Sldnthl b| tors, selective

serotonin include: nore ne [ ne reu t ake .i nhi bi
serotonin reuptake inhib m?vﬁggge‘i‘*h eﬁké‘é@'f’éﬁﬁ?é

monoani ne 10xi ddereiia Iprbvidmka m'educbmmpmm’lngarminpmnd of theqmeaknt

inhibitors, c ggggé é’ﬁ&?&

a- adrenorecepﬁé‘&'J agl t agoni S%IF an &? |ca gﬂg‘iﬁ% san I§tf%lojflﬁ‘(él%tac eggg, of
ant i depr essantsepgaate 91‘ sgquential pse mébertreaw%nrmmo BREKPBner gi ¢
and specific sghqbepeibgi ¢ antidepressants, such as m rtazapl ne. Suitable

A UL NP AR S
maprotili g dvienpiopl ofléeprabmﬁandlbradnh thié pomip cundasfcthe present
et ve. sef drsRRRERERAP. e Wbk ip Broblikenl wich #ﬁ%@%‘aﬂ?ﬁsﬁéﬁ E,
par oxet i ne, ansntieanxiety agentdSpitable classes of Bytni@pmw@mlts of miserinof .
Sui tabl e exa”phfép%sémm&%n%&ae@ hétdpthéPhtink Teuptgks RRMbOPR21 d.
pheneI2|ne
- selective serotonin include: norepinephrine reuptake inhibitors,
20 selective serotonin reuptake inhibitors, monoamine oxidase inhibitors,
- .yreversible monoamine oxidase inhibitors, serotonin and noradrenaline
. reuptake inhibitors, corticotropin releasing factor (CRF) antagonists,
a—é.drenoreceptor antagonists and atypical antidepressants. Another
class of antidepressant agent of use in the present invention are
25 noradrenergic and specific serotonergic antidepressants, such as
mirtazapine. Suitable examples of norepinephrine reuptake inhibitors
include amitripdyline, clomiprainine, doxepine, imipramine,
trimipramine, amoxapine, desipramine, maprotiline, nortriptyline,
- . reboxetine and protriptyline and pharmaceutically acceptable salts
- 80 - thereof. Suitable examples of selective serotonin reuptake inhibitors
include fluoxetine, fluvoxamine, paroxetine, and sertraline and
pharmaceutically acceptable salts thereof. Suitable examples of
monoamine oxidase inhibitors include isocarboxazid, phenelzine,
tranylcypromain and selegiline, and pharmaceutically acceptable salts
85:" thereof. Suitable examples of reversible monoamine oxidase inhibitors
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tranyl cypromain and sel egiline, and pharnmaceutically acceptable salts 85
t hereof . Suwioalozs@axanpl es of reversi bl e nonoam ne oxi dase i NPCDIUSR/E3766
i ncl ude nocl obem de, and pharnmaceutically acceptable salts thereof.

Sui t abl e exanpl es of serotonin and noradrenaline reuptake inhibitors

I ncl ude venl af axi ne, and pharmaceutically accept abl e salts thereof.

el ude t hoae RS A IhEM A A i Aa At onfa}"ﬁﬁééﬂéﬁ%ﬂ%%é%?ﬁﬂ&%?%ﬁ
Nos. WD 94/ 1368mtablb exampdes! of seralonirsesd novadrepabisecrenntakie inhibitery .

Suitabl e exanpjis, gl vihldagie a%&d 3 bEEEptABR RR1A thrbbd! i
nef azoedone, S ram ne, traz’ on an \/I Eazme maceut | cal |

accept abl e saI smtab& esamplies of fagjor (GRINantagonists:
i nvention ig éé“tﬁ@é’é’b rdb“dc?ﬂﬁd A Afthatidnal Patent Spec1ﬁcat10n

E‘ra“zfﬁéﬁﬁ.VL;”e' o 10 84355 n %ﬁ%ﬁm 2pR1BRT B SRR IR e

bupr opi on, car94/48677, Switableceamplesiofratypionl mmtideprexsdmtscnchideal opr am
cl emeprol , é?okchg%ééﬁ uﬂazfe?éik%édo %e%%’ﬁ AR 'tpéi‘lqcﬂfé agpbenzepi n,

dothi epi n, exl n azol am tager idone, Tenpxetine
f engabi ne, fezvilorazioe, andcphmaceum@ilm ancentable salts thereofl cQ4hene,

i prindol e, 3¢ eVQﬂﬁGH)}%éob;igtﬁ lof WeBlinthe #1? t3Hveatioreiid Ade HdiRozolam, |

met apram ne, neira m an_serl n, clIp m naprine, m rtazapl ne,
20 nontirel i nalanaeelate; amineptine, Amitryp @fcﬁﬂzmmmmée commbinaliai ne,

orotirelin, Oxaﬁbaﬁémepamnﬁ bamlmnal fefurhline, bifémeékite).

rol i pram serct’or setiptil % | but ra$ sul but | ami ne, sul pride,
t eni | oxazi ne ’rﬂég rf'ﬁarh*‘ ep ? PRIPD,( (RTORBZORE o

t of enaci n, tof cmphm1net)ltnaabprmmenbmbxamneg&ltahpahnpr c]ﬂbmepmoqual i ne,

no st ook < AekBRERARE" Basdi WIARI, debiAspUIBeS RbAN Gpipd dolhlalfr "

Preferred anti depxidepanenefexine, setazolams @tmmd@@eﬂemmtmmefmbm

oS

i nhi bitors, ‘i NpHRNAnEHb 2fluoctidt@ns idAgoxdn, MAAPINE indRIXEAihB8E | ﬁﬂaole,
sertraline and: 30 ph euti c.af cce t.abl-e s ts thereof ’SLP
cl asses of ant levoRFPE iiFea gt IB‘P’ ine, m ?ﬁamm%nm%ﬁprmee

benzodi azepi nemmdhﬁduré emiansexing ahﬂnampﬁlﬁgminapmne, mirtazapine,

20 montn'ehn, nebracetam, nefopam, nialamide, nomifensine,
norﬂnoxetme, orotirelin, oxaflozane, pinazepam, pirindole, pizotyline,
ritaserin, rolipram, sercloremine, setiptiline, sibutramine,

~ sulbutiamine, sulpride, teniloxazine, thozalinone, thymoliberin,
‘tianeptine, tiflucarbine, tofenacin, tofisopam, toloxatone, tomoxetine,
25 veralipride, viqualine, zimelidine, and zometapine, and
" pha:i_*maceutically acceptable salts thereof, and St. John’s wort herb, or
Hypericum perforatum, or extracts thereof. Preferred antidepressant
. agents include selective serotonin reuptake inhibitors, in particular,
fluoxetine, fluvoxamine, paroxetine, and sertraline and
30 pharmaceutically acceptable salts thereof

. . Suitable classes of anti-anxiety agents of use in the present
N mveninon include benzodiazepines and 5-HT1A agonists or antagonists,

especially 5-HT1A partial agonists, and corticotropin releasing factor
.. (CRF) antagonists. In addition to benzodiazepines, other suitable
35 classes of anti-anziety agents are nonbenzodiazepine sedative-hypnotic
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especially 5-HT[err] partial agonists, -and corticotropin releasing factor
(CRF) antagwoed/61444 n addi tion to benzodi azepi nes, other sui tgdt/gss¥ns7es

cl asses of anti-anziety agents are nonbenzodi azepi ne sedative-hypnotic -19-
drugs such as zol pi dem nood-stabilizing drugs such as clobazam
gabapentin, lanotrigine, |oreclezole, oxcarbamazepine, stiripentol and
vigabatrin; and barbituates. Suitable banzodi azepi nes of use in the present

i nvention incl deagssmichzas ampldbmr:ﬂbad‘—eedmmlngldmgémm a§c1af&ﬂnazepat e,

' t [

accept abl ehigféegﬁﬁ@é&ﬁagfﬂm RAAGEAL, oReafiipEbofite, GERIPEN G and

ant agoni sts of mgabatmn,md)balslatma'heav@mtabielbmimdmzepmmnfuselhnlthet heand
X e

o ndotol Qﬁét é%?%%ﬁ%ﬁﬁt.cﬁmi%‘%i%‘i’h?@%@ hor Eftpoald, dB3R ?%%%9

exanpl es of®co Q!'@FPB? epams halazepamy derezepamagerazepam mndide t hose

conpounds desc pirfgépdra, hd H&ms&aﬁu&l;eaéce%amé 5&RE tRerddFs  SWfeaBld 13643,
WD 94/ 13644, \A& %

h | f
V0 D4l L3044 Eatintal b5 100 bdoliths B dlbacit O fee MOSRASoLRES, O
nuscarinic 15 mmmmﬂgchxd@em\pmcuhn tthbl&fEBmMmllagdrx]hzi? ltmspnsone,
A uc
compounds. deoc Ao, RIS dpbablisl 8a HhAHRT, SR3 PHEHNBRetHSRRY oo
094 and 0 ¥¥3 esgeeptable salis thereofalS mwstemplersmfatommmmelsamagll
Anot her cl ass @hctaf (CRFYaRtag o%ﬁ%tmﬁfufﬂxds% é&iﬁﬁgﬁﬁlaﬁ '&f{eﬁ*:!gmgﬁtxhon are 20

conpounds actl on i 0 annel I t abl ass i ncl ude
ca?ﬁamazepl ne, Ogﬁii’a&mt éﬂ?‘ﬂg ﬁﬂﬁd 413643,/ WA 94/13644p W0 e

salts thereof. 91rmsu9wo QﬂlmTwa?ﬁ@éWOgﬂ!?%Z‘wiéhbﬁg &é@ét“?]feétgfg%ﬁﬁé’b? of
25 the prosent CENUEAT AR (1% RFGhertdBRPaLon A< foibpoGnAF having dpusgunI
toget her wi&h QhOhaawcmwptjar Sm:lalule ceiﬂppuadsaptﬁhbelmm&ndem 1
exci pi ent. Sii batlariiie 3&31155 sitpldafiiet? SADAL Thh8d ot dbnddlfs
conpound of th se entlo de 1 enot
t hi oxant hene, ﬁ&gﬁwﬂ bg’-"ﬂpﬁﬁh atany IbHﬁ’énQﬁ99 093, 0 709 094 and 0
' 773 021 and Internatlonal Patent Specification No. WO 96/12711.
Another class of anti-anxiety agent of use in the present invention are
20 .c_:pmpounds_ acting on ion channels. Suitable compounds in this class
" include carbamazepine, lamotrigine and valproate, and
pharmaceutically acceptable salts thereof.
Therefore, in a further aspect of the present invention, there
is provided a pharmaceutical composition comprising the compound of
25 the present invention and an antidepressant or an anti-anxiety agent,
' toéether with at least one pharmaceutically acceptable carrier or
‘excipient.

Suitable antipsychotic agents of use in combination with the
- compound of the present invention include the phenothiazine,
30 thioxanthene, heterocyclic d1benzazep1ne, butyrophenone,
| L _dxphenylbutylplpendme and indolone classes of antipsychotic agent
. '. Suitable examples of phenothiazines include chlorpromazine,
| 'mesondazme, thioridazine, acetophenazine, fluphenazine,
L perphenazine and trifluoperazine. Suitable examples of thioxanthenes
85 ' include chlorprothixene and thiothixene. Suitable examples of
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di phenyl but yl pi peri di ne and i ndol one cl asses of antipsychotic agent.

Sui t abl e exgidomasqal phenot hi azi nes i nclude chl or promazi ne, nNRCDUSWABI6E,
t hi ori dazi ne, acetophenazi ne, fluphenazine, perphenazi ne and
trifluoperazine. Suitable exanples of thioxanthenes 35 include

chl orprothi xene and t hi ot hi xene. Suitabl e exanples of -20-

di benzazepi nes cl ude -y

but yr ophenone f‘iéﬂ ﬂ)ﬁ%?}?ﬂﬁﬁe?} QZ%Pd %ganﬁg) Fbut yI o] peﬁl d| he is

pi nozi de. An emm@hﬁnm ishaloperid r!bmaxam plecof rsﬂhuﬂsxlmpendene
agents include,
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conpound of th tic h

accept abl e r&%@ﬁm' ﬂ;ateﬂmeoa:@ﬁpmdtﬁ: syehitachhenivivd itfbeemhbiwation
besyl at e, | or| d ne droc to hena2| ne I eagﬁgg?l upo na2| ne

hydr ochl or| de, Pﬂ@@@ggh lph'ﬁ‘?eél
trifluoperazin M@ﬁﬂmﬂﬁeaccépwbﬂn salie ﬁoychxamph; |ohdaorpramqmnedol

Chior b ot h LZE@P %?@%?%%%%ﬁﬁ?ggﬁéeﬂg op%%%%g%?‘%@%n "

ri speridone ar anewmmgmm;em eate, finphenazinerhy orid e,

cl asses of nt| omﬂ]ﬁ;g und of

t he pr esen | nven | on | n(i E Y Héiaeﬂ%tc%e r?tggz%ir?lt S especl aI I y D2,
D3 and D4 dopa rhbiethix eRdt Qﬁhﬁlj’éﬁ; ajopg ﬂPPﬁ?% ﬁﬁaP’étﬁeEFB‘Fma e

g%&niggtl SAAAnAeWIn@?Eﬁdan% ohloride. e Paiphi en&&it mqshla !'tﬂ:hﬁf&lt é,0mpound
. An e 0 ani cept or oni i s
PNU- 101387. An r@%&% 8&%‘%&‘851?’14‘?1??’?@1 E’&[‘)”‘b‘? é&@nﬂgi’ OR& Yl i ne.
Anot her cl ass afonmmionjy wsed: incaaypmsaltfforse i n conbi nation with the
conpound of. the present i t-ag s
exanpl es 01“1 whi ch i ncl ude%b%séég gﬁ@sgzse“ n. E%KI&% ﬁf@éLhﬁhfatlon
conbi nati on wi tm%ﬁx%g@apmna thecpresenéinventiontinghde éopmgrres:@ﬁqr
dopani ne ant agogfipbnisiB gd&anﬁmmseﬁﬁ&mﬂdéﬁaﬂm@ _
dopam ne receptor anta oni s ctivi w I eiﬁ)f whi | ncbtédg ol anzapl ne
and zi per asi dorand mus receptor agonists examp. e of a op
- - receptor antagonist is the compound PNU-99194A. An example of a D4
20 . dopamine receptor antagonist is PNU-101387. An example of a
muscarinic m1 receptor agonist is xanomeline.

Another class of antipsychotic agent of use in combination
with the compound of the present invention is the 5-HT2A receptor

m

antagonists, examples of which include MDL100907 and fananserin.

25 Also of use in combination with the compound of the present invention
are the serotonin dopamine antagonists (SDAs) which are believed to
combine 5-HT2A and dopamine receptor antagonist activity, examples of
which include olanzapine and ziperasidone.

o Therefore, in a further aspect of the present invention, there

30 is provxded a pharmaceutical composition comprising the compound of
the present invention and an antipsychotic agent, together with at least

. .one pharmaceutically acceptable carrier or excipient.
o The compound of the present invention and the other
_ pharmacologxcally active agent may be administered to a patient
35 smultaneously, sequentially or in combination. It will be appreciated
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Therefore, in a further aspect of the present invention, there 30 is

provi ded a powsmaeuti cal conposition conprising the conpoundrP@Cf/US98E13766

present invention and an antipsychotic agent, together with at |east one

pharmaceutical |y acceptable carrier or excipient. The conpound of the

present invention and the other phar macol ogi cal ly active agent may be

admnlsteredtoaptlent 35 si aneou sequentially or i n

conbi nati on. | thaf ™ %u%ﬁr%épg%éﬂa& Sth\f“’t %ﬂéﬂvﬁ%‘%ﬁﬂﬂ’ the sompendo

of the present of g6 piresunt inventiomand ¢hefother phaenmtologivally activeragente

ot her phar nacol al.l y,;ac

accept abl e car P?&% We% gé%?%%wd%%@gﬁ%@%m%rﬁ@]e

in separate phaﬂmmshere&lsmultmaombs zaycbeinsepanate pharmase

forms m'ChSar%a}ﬁFﬁé] siibilds! ARAHona] Hi5] ekde T6HRE Whidard takos" erers
e osa

to the case where e con&oun s are provjd eparate %flﬁ ornms and
are adni ni st er simyltanesup ﬁ&mﬁ‘%ﬂj} enrefezs &p eCas8npound
of the present wHere thecérh gauﬁaée&é pro¢idud i separatel dusagécformesend are

t herapy at | ow doses thereby minjpjzing the risk of unwanted side effects.

The conpound ofadapindstern @ Ybve administered to patients (animals and
humans) in need of such tTleaphaninaicological ﬁﬂéaftheldonmmmdefdhmpmbent

Por "tee: i nifin *ﬁ&%‘ﬁ@’ﬁ%&%‘%ﬁ k’g?ﬁ&?ﬁﬁ fiff el up i thatagy B 100 dsREL "
not only W|th tt erehyr mmunamng nnwmtﬂdaldere cted, but al so
with the route of adm ni wg nﬁ%ﬂ%&i&éﬁh&ﬁ%&f%'édﬁi‘m‘%ﬁéﬂ&to

treated, the age and con he patient, concyrrent medication or

speci al diets é.ﬁglm dupaps) ip meed of myph treatmantin dasagass
whi ch those skithkg dvﬂlnprd@ optinhall phmﬁﬁéeﬁﬁcalvéiﬁhabﬁe Iopdllobe a@beeaes@me

A RE R W A e A e O
appropri at e dofeam pabient to patlgnt;enotl dl;lymthuﬂmpﬂrbﬁﬁﬂarccoﬁﬁmtﬁm oy per kg
g1 D00y ko Y8t Bl AT ATt {1
nature of the condition being treated, the age andl cond1t10n of the
‘patient, concurrent medication or special diets then being followed by the
20 patient, and other factors which those skilled in the art will recognize,
- with the appropriate dosage ultlmately being at the discretion of the
 attendant physician.
' In the treatment of a condition associated with an excess of
tachykinins, an appropriate dosage level will generally be about 0.001 to
25 50 mg per kg patient body weight per day which may be administered in
single or multiple doses. Preferably, the dosage level will be about 0.01 to
about 25 mg/kg per day; more preferably about 0.05 to about 10 mg/kg per
day. For example, in the treatment of conditions involving the
- - neurotransmission of pain sensations, a suitable dosage level is about
30  0.001 to 25 mg/kg per day, preferably about 0.005 to 10 mg/kg per day, and
~ . especially about 0.01 to 5 mg/kg per day. A compound may be
- administered on a regimen of 1 to 4 times per day, preferably once or
“twice per day. In the treatment of emesis, a suitable dosage level is
~ about 0.001 to 10 mg/kg per day, preferably about 0.005 to 5 mg/kg per
35 - ' day, and especially about 0.01 to 1 mg/kg per day. The compound may be
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about 25 ng/ kg per day; nore preferably about 0.05 to about 10 ngy/ kg per
day. For exappbeidsd the treatment of conditions involving tthT,U 98,1376
neur ot ransm ssion of pain sensations, a suitable dosage |level is a

0.001 to 25 ny/ kg per day, prefer any about 0.005 to 10 ng/kg. per day and
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but also with Nm:lﬂthe particulsir cosmporirsds at com,poEiWOnnableceecbbtﬂthflscmdhtﬂ}m
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phar maceut i cal iheegeandsnendifion of the patientoan \eltxmeﬂelmbet attherm of a
pharmaceuti cal @isgietict of fhe fatte @@ﬁ%ﬁmmnsol dd f15 semsolid or | ![qw d
form which contains one r e, of ung. ,of the. present .invention,

as an active ingredient, i aﬁtf’ngﬂ’?ﬁ‘&&ﬁ?@ dhis inyentien mayher

or exci pi ent smsetbinatharfomwfaqiharmuwiﬁica@rprppaﬁmeﬁ,afoﬁ@ﬂm , B Belid)e

active ingr P“
t o§<| c, phgrﬁ %ﬂ’{%ﬁd acgg?ﬁ?gﬁqu?d’% c?rber 0{' A’B?’é% g#ab%ppggound of

capsul es, suppokhe pms@gt mmentmnnas mciave)mgredxepianm admixture with ahher
form suitabl e f&‘galﬁ@ or inBreaiic! c%'ﬁe%rcé‘x&?féhﬂ%estﬁﬁmeafo? itbfhal, UrEPsFor

| act ose, gum aca at | ranni
trisilicate, taparend Gg;; %?Elﬂ?ﬁ’r‘“’%ri'gﬁrﬁ tien 1@&@!9@ mayak esmwr&eﬂr,dhr
urea and ot her exdrply,swith the usual non- toxic, pharmaceutically acceptable

20:.. carriers for tablets, pellets, capsules, suppositories, solutions,
~ emulsions, suspensions, and any other form suitable for use. The
carriers which can be used are water, glucose, lactose, gum acacia,
“gelatin, mannitol, starch paste, magnesium trisilicate, talc, corn
starch, keratin, colloidal silica, potato starch, urea and other carriers
25 suitable for use in manufacturing preparations, in solid, semisolid, or
liquid form, and in addition auxiliary, stabilizing, thickening and
- coloring agents and perfumes may be used. The active object compound
is'included in the pharmaceutical composition in an amount sufficient
to produce the desired effect upon the process or condition of the disease.
30 For preparing solid compositions such as tablets, the
principal active ingredient is mixed with a pharmaceutical carrier, e.g.
.~ conventional tableting ingredients such as corn starch, lactose, sucrose,
<.~ "sorbitol, talc, stearic acid, magnesium stearate, dicalcium phosphate or
gums, and other pharmaceutical diluents, e.g. water, to form a solid
85 preformulation composition containing a homogeneous mixture of a
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25 suitable for use in manufacturing preparations, in solid, semsolid, or
liquid for mwaewolsss addi tion auxiliary, stabilizing, thickenirgr/asssi3iies
coloring agents and perfunes may be used. The active object compound is

i ncluded in the pharnmaceutical conposition in an anmount sufficient to
produce the desired effect upon the process or condition of the disease. 30
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rel ease. A vari an suc ter I ayer
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conp05|t|ons ‘of ©

rese nv. a
adm ni strati on 8 %F"WS& lﬁ?)é&t%& cgﬁéli‘lﬁ?eﬂ%ﬁaﬁ%us sol ution, suitably

flavoured 29rups, The liquid forms in which the novel compositions of the
~present invention may be incorporated for administration orally or by
- injection include aqueous solution, suitably flavoured syrups,
aqueous or oil suspensions, and emulsions with acceptable oils such
as cottonseed oil, sesame oil, coconut oil or peanut oil, or with a
25 solubilizing or emulsifying agent suitable for intravenous use, as
well as elixirs and similar pharmaceutical vehicles. Suitable
dispersing or suspending agents for aqueous suspensions include
synthetic and natural gums such as tragacanth, acacia, alginate,
s ... dextran, sodium carboxymethylcellulose, methylcellulose,
30  polyvinylpyrrolidone or gelatin.
o Compositions for inhalation or insufflation include
.-, solutions and suspensions in pharmaceutically acceptable, aqueous or
-, organic solvents, or mixtures thereof, and powders. The liquid or solid
_ compositions may contain suitable pharmaceutically acceptable
35" excipients as set out above. Preferably the compositions are
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aqueous or oil suspensions, and emulsions with acceptable oils such as
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i nol udes subcui;3ge teteiniAeluden SubicitaRUAHD 1; ecéﬁ s”fafs’ﬁf@o"?‘%l#’eéan hg the

pol yimor phi 15 1 of HESBIAHIET RHEARIEERE R cHOBSPT ARERFIPR, tRBTAGREw ng
Exanpl es. The fol | owi ng dMethpdsSoniprepaving € pblyam lmslbrﬁfs of thigt rati ng
the Scope of Shitidh 455 ifigre %@ﬁ%ﬁﬁ%@éﬁ#@?@ ol THS AT
examples are given for the purpose of ﬂlustratmg the present mventlon
-~ and shall not be construed as bemg limitations on the scope or spirit of
20  the instant invention.

EXAMPLE 1
e ophenylgl
25 Via Chiral Synthesis: -
Step A: 3-(4-Fluorophenylacetyl-4-(S)-benzyl-2-o0xazolidinone

An oven-dried, 1 L 3-necked flask, equipped with a septum,
~ nitrogen inlet, thermometer, and a magnetic stirring bar, was flushed
-~ with nitrogen and charged with a solution of 5.09 g (33.0 mmol) of 4-
30 - fluorophenylacetic acid in 100 mL of anhydrous ether. - The solution was
. gooled to -10°C and treated with 5.60 mL (40.0 mmol) of triethylamine
= followed by 4.30 mL (35.0 mmol) of trimethylacetyl chloride. A white
- .~ precipitate formed immediately. The resulting mixture was stirred at -
10°C for 40 minutes, then cooled to -78°C.
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EXAMPLE 1 (S)-4-Fl uorophenylgl)glycine 25 Via Chiral Synthesis: Step A
3-(4- Fl uor oplieswdissecet yl - 4- (S) - benzyl - 2- oxazol i di none An ovenpdrasek/13ted-
3-necked fl ask, equipped with a septum nitrogen inlet, thernonmeter, and a
magnetic stirring bar, was flushed with nitrogen and charged with a
solution of 5.09 g (33.0 nnDI) of 4- 30 fluorophenylacetic acid in 100 nL

5. 60 nt (40,0 mol) of 1 PALRRARGE AR rhig et ek BabiiiRi v *84”‘

trimet hyl acet yseptiumrand a mmew mmnglhm wasoflusbed rwishi mtmgen
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added, via can e a cool ing bat
was renoved fro E%?ﬁ%tf%éé’wul ?ﬁh)}tcruﬁﬁggjur é"ya]tﬁag rﬁ@ Ré%)dg?ﬁ gﬁgr ‘glt}ﬂé)m
rise to Of err] endithe mﬂatnre\msmllqwed&nmma GO(Thﬂ_reﬁctmm ed

oher and Ty Gueakhed withRI0'bes sﬁ*‘“&%&% fecd dmindniund thiofte ' "°
partitioned bef %d@aﬁﬁfearedrg? and tae gthersand{THF wereremovedne

layers were Semmg@ ’mecmimitlrstddamxtmw B?dﬁbhb&b’ﬂ%@:d eeh 300 falllof
bi'car bonat e SoRttpaerte hfiide, 894 o R pfiRReR anA R IFvBen et sepamatar.
vacuo. Fl ash cﬂ}hmmgaguahmemasm‘sgxedfwmh 200 ngjs lof ﬁsﬂr@qﬂecﬁwhydrochlonc

h / et 02 ghﬁ'a

sgrﬁgsfsl Zdi]%[l ?t&a&ngl ng. ersé)rys Of’f zatl o %qgﬁfeo%sﬁﬂfhexan}e:mfdc{}#% sﬂ?%PBEd

7.89 g (83% -ofiriacoyer ma&nﬂsnwnwfﬁ and ponpntrated in vaguos/Fhefterr] C
Mass Spectrum 6H£&hat6g%ph§40ﬁ 1060, g 4P8Mca gel fudilp/: W@éﬁm@éﬁ&heﬂh‘s W8
(400 Mz, - eluant afforded 8.95 g of an oil that slowly solidified on standing.
= .- Recrystallization from 10:1 hexanes/ether afforded 7.89 g (83%) of the
20 title compound as a white solid, mp 64-66°C. Mass Spectrum (FAB):
. m/Z 314 (M+H, 100%), 177 (M-ArCH2CO+H, 85%). 1H-NMR (400 MHz,
"CDCl3): & 2.76(dd, 1 H, J = 13.2, 9.2), 3.26 (dd, J = 13.2, 8.2), 4.16-4.34 (m,
4 H), 4.65-4.70 (m, 1 H), 7.02-7.33 (m, 9 H). Analysis: Calcd for
C18H16FNO3: C,69.00; H, 5.15; N, 4.47; F, 6.06; Found: C, 68.86; H, 5.14;
25 N,448;F,6.08.

Step B: 3-((S)-Azido-(4-fluorophenyl))acetyl-4-(S)-benzyl-2-
An oven-dried, 1 L 8-necked flask, equipped with a septum,
30 nitrogen inlet, thermometer, and a magnetic stirring bar, was flushed
- with nitrogen and charged with a solution of 58.0 mL of 1 M potassium
- bis(trimethylsilyl)amide solution in toluene and 85 mL of THF and was
- - cooled to -78°C. An oven-dried, 250 mL round-bottomed flask, equipped
| with a septum and a magnetic stirring bar, was flushed with nitrogen
85 and charged with a solution of 7.20 g (23.0 mmol) of 3-(4-
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CDCl[err]): [err] 2.76 (dd, 1 H J = 13.2, 9.2), 3.26 (dd, J =13.2, 3.2),
4.16-4.34 (o dordiads 4.65-4.70 (m 1 H, 7.02-7.33 (m 9 H). Apearusesias7esl cd
for Jerr]Herr]FNJerr]: C 69.00; H 5.15; N, 4.47; F, 6.06; Found: C,
68.86; H 5.14; 25 N, 4.48; F, 6.08. Step B:

3-((S)-Azido-(4-fluorophenyl ))acetyl 4-(S)-benzyl - 2- oxazoli d| hone An

d d, 1 n
Cherrometr o UM, Db 18"
charged with aasyl osssyut_m@fwasmcb auday ice/acetone bath for 10
El)zl(fa(r:ll [rgt h¥|8[SI rr ﬂ&@ thed tr dri E‘ré&‘ ﬁﬁ' rogngoggft ﬁgsﬁfés?nd Wﬁ?pped
with a septum *gaasﬁibm ¢ 5A tb‘&?at\ﬁaé’ 3 E%?ﬁaﬁl%wmmggn 35 and

fclhar geth' t lB) a ﬁﬁil meﬂrabfiheﬁ:mzﬁi’e%w&srmaiﬂtaiﬁeaﬂe!ow -26"? T'ﬂ%e aﬁ; |

uor ophenyl ) acet yl s.4= e - 2-0xa e acy

oxazol Pdl ngne ﬁ&ép}l@*‘%ﬁéﬁ% é“&’r‘ﬁ' f%éﬁ'a@&'ﬁﬁg I*lh?d?nsfb

m nut es, then taddesl, miaednnunla, txabhmlreacmmmmtpnem the resulting mixture

bi s(trinethyl si y

tem()erat ureyof .Jtv éeém X(%faéo'fm%"??r% nt al necege %?ﬁ}cﬁ]%Sd}#} g%?é

oxazol i di none fhattemadflask; aquipped with @ sept tmm amasnetlngélmmg doed,

via cannul 39 t GyhdAushieaiwith sitidgtrtand thabfed ¥ith 4 §Eﬂu ﬁgﬁsbr ed
f

at -78[err]C for An ove dried, oun

Ui pped i (h FaE) B 24 trincRrapvi Rh%qﬁpﬂfﬁgybam e m fa

2' 2 r gg?n and cimidedomﬁdm wmm-nedrlmi dig. 18&'age(oiﬁT%T:ﬂHTmT kf)e lggrlnémtes, then
riisopr

was stirred i n()‘%x%ig{?ﬁ? %‘ﬂgaf%ﬁ?%ﬁ'e&%‘ gré:gr i Such, 8 ra f*‘e?*? ﬁh‘%l a

cannul a, to thdnteenali t@mpﬂnaturQOche mixture mas meintainedi belownd0°C. After

t enper at ur qgof 7

m nut es, t?‘g reéal?:‘tﬁlngw'éé uencEed W tﬂ@icg%h%tp 81 acl a&gﬂcﬁl caé%%ac’t%e

cooling bath wd @9@&1&1 %&HWQ@Q‘M’(@H esmnxh@'e was stiyned @¥eom ur e

for 18 hours. Mmmﬁh@w Esfﬁdtﬁﬁ ﬂmé'q[iﬁnwéd%hbhbh%m&etmn 300 ni

S0l ut i on. " The drazienebeiean S0 of fiviiasathle and B0kl % sahiratea
sul fate, and .ccapeevussscdiunmbicarbonate aslution. The organic layer was separated,
20 dried over magnesium sulfate, and concentrated in vacuo. Flash
- . . chromatography on 500 .g of silica gel using 2:1 v/v, then 1:1 v/v
- hexanes/methylene chloride as the eluant afforded 5.45 g (67%) of the
title compound as an oil. IR Spectrum (neat, cm-1): 2104, 1781, 1702.
1H-NMR (400 MHz, CDCl3): § 2.86(dd, 1 H, J = 13.2,9.6), 3.40 (dd, 1 H, J
25 =13.2,3.2),4.09-4.19 (m, 2 H), 4.62-4.68 (m, 1 H), 6.14 (s, 1 H), 7.07-7.47
(m, 9 H). Analysis: Caled for C18H15FN403: C, 61.01; H, 4.27; N, 15.81;
F, 5.36; Found: C, 60.99; H, 4.19; N, 15.80; F, 5.34.

| SI C: (S)-Azido-(4-flucrophenvlacetic acid
- 80 : A solution of 5.40 g (15.2 mmol) of 3-((S)-azido-(4-
ﬂuorophenyl))acetyl-4-(S)-benzyl-2-oxazohd.mone in 200 mL of 3:1 v/v
- THF/water was stirred in an ice bath for 10 minutes. 1.28 g (30.4 mmol)
Qf lithium hydroxide monohydrate was added in one portion and the
| resulting mixture was stirred cold for 30 minutes. The reaction mixture
35 was partitioned between 100 mL of methylene chlonde and 100 mL of
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chr omat ography on 500 g of silica gel using 2:1 v/v, then 1:1 v/v

hexanes/ net iwi egigt4eh| ori de as the eluant afforded 5.45 g (67%CTMUSHPSIESTE6t | €
conmpound as an oil. IR Spectrum (neat, cnferr]): 2104, 1781, 1702. 1H NWR
(400 MHz, CDC1[err]): [err] 2.86 (dd, 1 H J = 13.2, 9.6), 3.40 (dd, 1 H, J
25 =13.2, 3.2), 4.09-4.19 (m 2 H, 4.62-4.68 (m 1 H, 6.14 (s, 1 H,

7.07-7.47 (m %5% saﬁﬁ@!tmlaauesah gddhvih Bicerdodte soldtibs ardties lal rers were
61.01; H 4. 36; . Found:

5.34. Step c sepélsa Azj'% eauﬁmmﬁnew Wéégpﬂcwata% xée"eﬂﬂgmﬂ\lof met%ylwe
sol ution of 5. ¢Rlaidd and avidifjedoto FH(Z Witle2iNagqukous hydrochloric acid

fl h I 4 - 2e I d (IPIRY;
THE wator e ST ThSesiltbly rRRs Vas i Ren Witk p Rl ekt
li t hi um hydboxiagetatentiny extiactswere dombined,owashed twith 50 bﬁsatmdtedng

t t T
Do Forc oI e n B4 A i,
saturat ed aque&@BCeRiFR m&ﬁat"g@@%ﬂ)&( 73/ ofithe|tifle compouad as an
Sﬁlog; ag gdanghg omtmuﬁahfﬁé%ﬂ irethe/feHoRdn sttép%vﬁhw@ﬂs!kh@f piRifivdges. IR on.
c i
The resulting (r;s1xture t'(i!-)l(éflglg gl it\khﬁg ma@?%yﬁiﬁai (?toétpé(
the extrac® wﬂrH),dbO&?nﬁl(mMili};@%(HréilH)ﬂ_ of saturated aqueous sodi um
chl oride sol uti on, dried over magnesium sul fate, and concentrated in vacuo

to afford 2. 30 (77°/c) of the title conmpound as an oil that was used in the
fol | owi ng step ut f (SKdFInorophenyligiyciner Spectrum(neat cml)

2111, 1724. [err] H NWR ( Melr )
7.08-7.45 (m Ah}lg’!) 4§Qn eSWSbG‘%(ﬁ 8 iﬁfd%fp@% uor ophenyl )S%I yCi ne
A nixture of 2 rgpgs yhasstls %g)mgzl% lza4
25Qdff9 10%apal |1<'Bﬂl mgl 811 el Wﬁﬂeﬂ@de%icYﬁld&aads éﬁrréc?ﬁnﬂ?r &nlaﬁﬂﬁsqﬁéﬁ-! 6fcC ft i c
acid was stirr nder nos ro or our i on
M xture was fi | drogen 5&8*‘(&4‘% tefe'ﬁ%ﬁaa%%“ H@E\%’%W&%ﬁﬂﬁ%‘r‘é &%R%u%%i
rinsed wel | wi tamd-ite flask abd/filtemesnke were rimsesicwell with £+1L of 3t vhas
concentrated i t'l‘l'i_é} I I e ed
and the m xtur ?%%%é%ﬁﬁaa%?g gmr ﬁ% or % AS0 é’%qeakhv% J%véakgoaéxﬁgsopﬁged
in 1:1 v/ v netefvelumen 300 mL of toluene was added and the mixture concentrated to
20 afford a sohd The solid was suspended in 1:1 v/v methanol/ether,
. filtered and dried to afford 1.99 g (100%) of the title compound. 1H-NMR
(400 MHz, D20 + NaOD): & 8.97 (s, 1 H), 6.77 (app t, 2 H, J = 8.8), 7.01 (app
t,2H, J =5.6).

25 Via Resolution: .
Step A" 4-Fluorophenylacetyl chloride
A solution of 150 g (0.974 mol) of 4-fluorophenylacetic acid
an 1 mL of N,N-dimethylformamide in 500 mL of toluene at 40 °C was
treated with 20 mL of thionyl chloride and heated to 40°C. An additional
30" 61.2 mL of thionyl chloride was added dropwise over 1.5 hours. After the
* . addition, the solution was heated at 50 °C for 1 hour, the solvent was
-2 removed in vacuo and the residual oil was distilled at reduced pressure
- (1.5 mmHg) to afford 150.4 g (89.5%) of the title compound, bp = 68-70 °C.

35 SEQ_L e 2-bromo-2-(4-fluoro)phen etate
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iltered and dried to afford 1.99 g (100% of the title conpound.
err]I—I-NI\/R(yﬁ]})/dm Derr]0 + NaCD) [err] 3.97 (s, 1 H, 6.WCTSWNAT66 2
H J 8.8), 7.01 (app't, 2 H J 5.6). 25 Via Resolution: Step A':

4- Iuorophenyl acetyl chloride A soI ution of 150 g (0.974 nol) of

4-f| uorophenyl acetic acid an 1 nL of NN-dinethylformam de in 500 nL of

toluene at 40 [err] C was I | eat ed
to 40[err]C. An additi onaﬁ&égtﬁg g*%gf’%?g[(?. ony#lmc)h(fm o%gleﬂg(]%&gyi"
dropwi se over XIhlorideand 174.5rg (1,09 amel) of bnomine was mﬁ@rﬁteégtl%5@dcawl@'0
[err]Cfor 1 h [

was distilled %j&‘r"gid%?ﬁ&pressure ﬁfif;:ﬁo s#ﬂfq‘ﬁ%fgiii(dgﬁﬁg} k?
the title conp éﬁaB

2f Zr]?lm) 2- (ﬁ'“ I )ﬁeﬁﬁﬁieathl ﬁgé’&mgggnd%h@];ebﬁﬁ ﬁlcdlliw]?ﬁ&sﬂlﬂe@ &2 mol)
0 uor op eny ‘g chl ori an no, [tﬁon%l

irradi ated at DIPTSR ?P alrs bg act | on

m xture was adrhaﬁpbm;ﬂyrh;e-t]@&])mm of net Ir:anol and the sol ution was
stirred for. 16 hours. The 5 solvent was renoved in vacuo and the residual

oi - was distilled at reduced pressure (1. 5 ) to afford 198.5 g (929 of
the title conp 1 y

p = - - N
Met hyl 4-f| h ])
e hy Wé l[)er(r) ) m(Bt A ugrggoﬁowﬁ %rrzw (Olmol) ofmetﬁyPQ&H%hdleqa% 170)9

e acet at
mol) of benzyl Rhénylacetatesm rngP @B%M omms rer&e
with 6.8 g (0. 59525%84] o@fmam&mrm &eaeéwwﬁﬂeersegl(mmsgnmmwd&w azide

stirred 20 hours room ure Th n mxture s filtered;
The Tiltrate wAndithh FETulith SRRt el siifred 20 Bk &t AhPd JEMRETHERIE | he
presence of 0. 5The wéadiiéh Baixture waBSitered; theHfilirateTwas diluted omitheS0 mL of
filtered a t
bet ween 10 ésaq{}gous Sogﬁn W edgiél u |@r%§g£nl§ébfﬁ?ﬂ Eg’gelpg% q%egopm
organi ¢ phase vt Whened 'Rhetsp mperwasﬁltﬁred@mb theso e@émem‘@rﬁmwaeuo
5}9; ut hog 8dr ' e?I‘HL‘ %?i@!{ilé“ﬁﬁb lﬂﬂr@ﬂm’iﬂﬂdf Eéﬁvéﬁiﬁl@%nﬁﬁﬂédﬁ §60iun CaFHEnAtR
arror 9.9 soaugionl an e%ﬁ;;'qj gger]: S’I‘ﬁg o(xj'lgamc phase was washed with water,
. : saturated agueous sodium chloride solution, dried over magnesium
20 sulfate and concentrated in vacuo to afford 9.8 g of the title compound as
an oil.

A solution of 58.4 g of methyl (&)-4-fluorophenylglycinate in
25 110 mL of 7:1 v/v ethanol/water was mixed with a solution of 28.6 g
(0.0799 mol) of 0,0'-(+)-dibenzoyltartaric acid ((+)-DBT) (28.6g,
0. 0799mol) in 110 mL of 7:1 v/v ethanol: water and the resulting solution
was allowed to age at room temperature Ethyl acetate (220ml) was
- added after crystallization was complete and the resulting mixture was
30 . cooled to -20 °C and filtered to afford 32.4 g of methyl (S)-(4-fluorophenyl)
glycmate (+)-DBT salt (ee = 93.2%). The mother liquors were
. : concentrated in vacuo and the free base was liberated by partitioning
between ethyl acetate and aqueous sodium carbonate solution. A
s_olnhon of free base, 50 obtained, in 110 mL of 7:1 v/v ethanol/water was
85 . . mixed with a solution of 28.6 g (0.0799 mol) of 0,0'-(-)-dibenzoyltartaric
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Step D: Methyl (S)-(4-fluorophenyl)glycinate A solution of 58.4 g of

met hyl () - 4AWiG9@éBhenyl gl ycinate in 25 110 nL of 7:1 v/v et hR@IYUSISA3266 Was
m xed with a solution of 28.6 g (0.0799 nol) of O O -(+)-dibenzoyltartaric
acid ((+)-DBT) (28.6g, 0.0799nol) in 110 m. of 7:1 v/v ethanol: water and
the resulting solution was allowed to age at roomterrperature Et hyl

Fesun ting i xt 8ei8 GADHE (3 580,67 858 +E 19 8L, 4R PREsenel Weber and 4

g of methyl (h fesultingophetiph)wag allowedeto 4g¢ abBdomatemperature3 Byl The

by BSHH?SE’T?&%Q?ME%%P b Slapl oty R braBion e 0BGERS aply 187

sol ution. A sof t;ngonmtmemcpo @,d)t@bmu @nd filtered tmaffm'd74’ll.0\gof

et hanol /vvatger R)Q@gﬂqo Jﬂﬂuﬁlf T%%t QYQ%?@) of

00 dib t | 110
SR REREN o e ko A eI e DS
at room It e {rper Wtf 7. Etdwflf (SqaifhicropBénl))glyeinate dm-laggeéglﬁ (é(d'éi-.ééd 4%98' ?n
was CO ete e resu to 0
affordrrBY 0 ga.g.g gwr?e(frﬁw %‘S}Q{ﬁ) PH}BP%%@% ST 0 é“b‘Pelf} 198%@5#5@%
= 75. 8% . Recy®l viy ethanblfwaberchedted for 80anihwitgi dridvosled (te)robBI gave a

d f I I
S0 a0y Trd O\ tenBefhtire Ad: g&‘) W%@?ﬁ%ﬁgﬁg nd Eiteatih ABkabd S o

m of 7:1 v/v 31daef (Sldfluo )rglwcatatm téw&&%lo room 10

g enper ag ur ?S) Ap\atioier3é eRbéikes aw&é deferm W ok %Qn akCEERS)
Enat i grrer ic exéé” @5%@%@ Qrgﬁ%# 3%‘8’#“314 @@M Q(ﬁ?fé%ﬁ\éﬂ-l
|( g \ ag chl uq err Loﬂ&-(l-ﬁmﬂﬁmnﬂfD[@yﬁhﬁte,WBT&m ¥hdra2 AL of 5

(3ot wadlthooiaml Wey helfad oy reti® dhy 305 hoRlts, The ﬁeaﬁélﬁwf‘b#l\éé"ﬁé@

concent r at ed i eoncentrateddn: vacuocand the wasidtieswas \dissolwed @n 40 nfL ofwester The
aqueous sol uti Tﬂe‘%r%ewaﬁ '%ﬁﬂm'f’oﬁ( whaldd Qtfgb xﬁ?ggae%tﬁygggeéaqg ar P wer €

separated. The t he aqueo ayer_was a usin

hydr oxi de and ha'@rsmﬁmepar & Pk of the aaneaus bayer waafaﬂmusteﬂ o ’b o
the title conpasifig 4@eneni%in Hddroxide and the precipitated solid was filtered to
20 - afford 7.4 g of the title compound (ee = 98.8%).

EXAMPLE 2
= =4- -2- o e
25

 Step A: -Be -(4-fluor
o A solution of 1.87 g (11.05 mmol) of (S)-(4-flucrophenyl)-
* glycine and 1.12 mL (11.1 mmol) of benzaldehyde in 11.1 mL of 1 N
' aqueous sodium hydroxide solution and 11 mL of methanol at 0°C was
30  treated with 165 mg (4.4 mmol) of sodium borohydride. The cooling bath
‘'was removed and the resulting mixture was stirred at room
- temperature for 30 minutes. Second portions of benzaldehyde (1.12 mL
_ (;1.1 mmol)) and sodium borohydride 165 mg (4.4 mmol) were added to
s thg reaction mixture and stirring was continued for 1.5 hours. The
85 * reaction mixture was partitioned between 100 mL of ether and 50 mL of
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EXAMPLE 2 3-(S)-(4-Fluorophenyl)-4-benzyl - 2- nor phol i none 25 Step A

N- Benzyl ( Swa 9/ikddor ophenyl ) gl yci ne A solution of 1.87 g (11rovusewmii7eef
(S)-(4-fluorophenyl)- glycine and 1.12 nL (11.1 muol ) of benzal dehyde in

11.1 nL of 1 N aqueous sodi um hydroxi de solution and 11 nlL of nethanol at
Oferr]Cwas 30 treated with 165 ng (4.4 mol) of sodi um borohydride. The

cooling bath was .renoy dthe resultin re was irred at roo
tenperature foMWater ARQ ﬂ@s -AYSTR ST RSPArD oﬁ‘ﬁ ET (Was separy Tf@ 1

mol ) ) anddsodand!ﬂ)heﬂkd/tb remov€a sxg.allélaﬂounb lof ineslablel teaterinlt HEhe dilttdten
t t

s part 11 one a5 AR GERE Stk p3T dugbotl fpdrothfords actd fqeia Bad 1 o

| ayers were sephcaobd thai hadpresipitated-wagdftltergd rinsad well with waders then

rﬁmév\?v. ?hsgsl:\ll & 3h ét%gglaoﬂ'&ﬁl’% rd etﬂl@ Bﬂ % ?ed to

Brem pi tated vé@ﬁﬁdﬁ? 0% *\éc?cﬁg ’t t'eP &, tfhz %‘h f‘ined

to afford 1.954pf the title corrpound [ err] H NVR (400 MHz, D[err]0 +

NaCD) : [err]333(ABq 2 H J 8.4), 3.85 (s, 1 H), 679716(m 4H) .
Step B: 3-(S)-(4-Fl uorophenyl) 4- benzyl 2 rmrphol [ none 10
m xture of 1.98tepBY.5 mdsl ; ' A norpihe

M. (22.5 mumi) of N N-diigsg ' ‘ = 1) of
(22,5 mgl) of N 4 i %%@bﬁé%?’gﬂ?@f’g’é’%&y t(xg%?%g )ato
100] err]C for ﬂmononhenxmlgsmmta 96 mkL (2215 EunDBsofON;Nfdlmbpmpyhr nng). The
reaction m-xt Ubﬁij‘ﬁinﬁgobgb Alld (70 zﬁﬁfﬁﬁ&fi%&ftfngwot i - umﬁqﬁro on

partitioned be of ether anc
sul fate sol uti mﬁ OFjRARIR. Wassshirre g‘t%fdlom for &thMSa@éﬁzsqmgmn of

washed with loﬁllnéoli&s 66dutrad @ Warsdug). S?mwﬁihtiﬁi ReBdhfe %ﬁéédlbba@d 2nd
Flash 20 ol ongPREFIERtS b yAEHS" TneReaians i StifioRss bobgerh 2alasieshe:
as the eluant etherand 1@058Lg)f07&ﬂ potassimmt hydwogempulfate aslutivroahd the
[err]H NVR (40@ayers were separated. The organic layer was washed with 100 mL of
saturated aqueous sodium bicarbonate solution, 3 x 150 mL of water,
dried over magnesium sulfate, and concentrated in vacuo. Flash
20  chromatography on 125 g of silica gel using 3:1 v/v hexanes/ether as the
eluant afforded 1.58 g (74%) of the title compound as an oil. 1H-NMR (400
- MHz, CDClg): & 2.65(dt, 1H,J =3.2, 12.8), 3.00 (dt, 1 H, J= 12.8, 2.8), 3.16
(d,1H,J =13.6),3.76 (d, 1 H, J=13.6), 4.24 (s, 1 H), 4.37 (dt, 1 H,
- J=13.2,3.2), 4.54 (dt, 1 H,J=2.8,18.2), 7.07-7.56 (m,9 H).

3. 90

EXAMPLE 3
- 2-(R)~(3,5-Bis(trifluoromethyl)benzoyloxy)-3-(S)-(4-fluoro)phenyl-4-benzyl
- - morpholine
30 : A solution of 2.67 g (10.0 mmol) of 3-(R)-(4-fluoro)-phenyl-4-
benzyl-2-morphohnone in 40 mL of dry THF was cooled to -78°C. The
cold solution was treated with 12.5 mL of 1.0 M L-Selectride®, solution in
THF, maintaining the internal reaction temperature below -70°C. The

~ resulting solution was stirred cold for 45 minutes and the reaction was
85 charged with 3.60 mL (20.0 mmol) of 3,5-bis(trifluoro-methyl)benzoyl
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MHz, CDCl[err]): [err] 2.65 (dt, -1 H J = 3.2, 12.8), 3.00 (dt, 1 H, J=
12.8, 2.8), wbidiorgs 1 H J = 13.6), 3.76 (d, 1 H, J=13.6), 4dpCrubss/n3ted),
4.37 (dt, 1 H J=13.2,3.2), 4.54 (dt, 1 HI=2.8,13.2), 7.07-7.56 (m9 H. 25
EXAMPLE 3

2-(R)-(3,5-Bis(trifluoromet hyI)benzoyI oxy)-3-(S)-(4-fl uoro)phenyl 4- benzyl

mor phol i ne 30 The ﬁs%ﬂ‘hﬂ? nﬁx@&r&w(akost@z-ﬂm&d?iar 30 mipute.
3-(R-(4-fl uorogxl [gf"lenyl benzy dry %
cool ed to - 78] &pdjthe neaction W%(SN?H ﬁd\m e’e&?\ﬁﬁw\”% E?QHPO@F SPd@um
L- Sel ectri de[ ebidarbéaaté selutich. THhe nvh%drmiﬁtﬁb&vwba?ﬁﬁonbaab‘éﬂvﬁén

i ot ee. and_ ¢ nS00 S YL AHbEE andlSD eﬁépﬁ e BRAhedRyEty wire seRgrateg; The
3,5-bis(trifl uorgametlhybj-bmszdyﬂed ovem'rﬂnagndmum'rmlfataulThelgmbhsﬂaywt ure
was stirred colgl f t of
sat ur at ed aqueous SO |um |car ona etoggFﬁgla u‘gﬁgﬁ“’k&%’aﬁ? c%g&:l?cﬁbggh
partitioned beWwitl thegwiginadorganic layes. @%Om‘b enrgmsmem ayers were
separ at ed. Thecéncéﬁtﬁﬁib&% wqqasnl oR\BbE B3P 6h 1BOSY lof 3l1fca goF

Conbined w Ch PRIPGIE HA W@%ﬁﬁ&m#%%3%£h6§°£@§ 3"

concentrat 30 i & sokid83%lydeld).chr omat ogr aphy on 150 g of silica gel using

37: 3 v/ v pexan 7t0| 10 a
o o (o Ml RSSO0l Pl e T Rl oot E%% o
T st et DR %ﬁ /I="3, és‘gﬁéa*%? 78 ﬁf?%?“%l{%“? 1H), Be 4, 5

6.99 (t, J= 8 436; @tee?-z 812(%6@9(6,5-@8 1H ¢.99 Ql«TFS&BH)(s

1H), 8.46 {5, zmaw;mﬁ TET8G (m] ZFDIB091E, P, 8.46 (5, 2H). A S0l Ution
of 2.49 g (10.0 nmol) of titanocene dichl oride in 50 nL of er in the

dark at O[err]C was treated with 17.5 nL of 1.4 M rrethyl l'ithiumsolution in
et her maintaining the internal tenperatBXAMILBW 5[err]C. The resulting
yel | ow orange m xture was stirred at room
Dimethyl it _
- 20 .. . A solution of 2.49 g (10.0 mmol) of titanocene dlchlonde in 50
. gf-mLofetherxnthe dark at 0°C was treated with 17.5 mL of 1.4 M
. methyllithium solution in ether maintaining the internal temperature
below 5°C. The resulting yellow/orange mixture was stirred at room
temperature for 30 minutes and the reaction was quenched by slowly
25 adding 25 g of ice. The quenched reaction mixture was diluted with 50
mL of ether and 25 mL of water and the layers were separated. The
organic layer was dried over magnesium sulfate and concentrated in
vacuo to afford 2.08 g (98%) of the title compound as a light-sensitive
_ solid. The dimethyl titanocene could be stored as a solution in toluene at

30_ - 0°C for at least 2 weeks without apparent chemical degradation.
. 1H NMR (CDCl3, 200 MHz, ppm): 5 -0.15 (s, 6H), 6.06 (s, 10H).

EXAMPLE 5
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tenperature for 30 mnutes and the reaction was quenched by slowy 25

addi ng 25 %@B /fa84 The quenched reaction mixture was dil ut edovddvshfresl of
et her and n?_ of water and the |ayers were separated.. The organic | ayer
was dried over nagnesium sul fate and concentrated in vacuo to afford 2.03
g (98% of the title conmpound as a light-sensitive SO|Id The di rrethyl

| cast 2 wecks SEDRIE SR e ReRmetbr Do hey A ROt LA [ orr1
200 MHz, ppm phkd : W) merplidline 6. 06 (s, 10H) EXAl\/PLE 5 -32-

2-(R) - (1 (3,5°Bi s tr|f l:‘}ﬁé&ﬁs& %I On&@f&égmq@q bﬁ'(ﬁ%hu{)floﬁale\:'ﬂfﬁ)

phenyl - 4- benzyl nor phol
2-(R) - (3, 5-bi benzoylloxy)%ffSDM+ﬂuoro)phenyl—4—benzyl morpholine and 2.50 g

benzoyl oxyg- % h#adl) P eeﬂﬁ,mﬁ Xhm@fl‘levﬁ”ﬂﬁ‘/ﬁ&uﬁné wdg- 0

ol ) of |tanoc

viv THF/ t ol uene S stirred in
an ‘oi | bath aﬁtmﬁ,m]aQQ aihal’i(ﬁpr"g h]eslhe }ﬂl Wégta‘gﬁo‘f"éﬂ and
concentrat ed 'caoléaca@d cbhesttrated in pimwah clﬁ@nﬂaﬁégr sphy oa 150 guef

N o e S e e

759, 270 (1o&°mord{eéraf]them¢m@bpadr4ummn%mld)[err] 2.42 (dt, J=

3.6, 120?1 Qs c%é%ﬁ’:@z%&ﬁ 3‘3 362366(m
i ot i cop i fodan i At
J— , 226 17H)33! 9114, J2 13.6, 28)/3.62-4.86 (fﬂnu?)“')a 75(&3(21_4.2;6)13194(3 90

2 (R) (i (S) <J§=;3§. g@r%f’%@ha&e?#ﬂ?;ﬂaém ety 3.2 3H)( 4.82 Qo V5 S Reny |
nor phol i ne andH), 632 (dl,JEJQ 6( $H); BOO(t,1J= 81892@?9?7124-7 aar(mysmmwmsz-
(ZS%R§4(1‘1Ia§ro)(§p§ L,f%? (hbnelﬁ(n&tl_bre of 1.83 g (3.5 mmol) of

f 1 uor onet hyl ) phenyl ) et henyl oxy) - 3- (S) - (4-f | uor 0) phenyl - 4- benzyl 25

nor phol i ne and 800 mg 5% r hodi um on al um na catalyst in 40 nL of absolute
et hanol was stirred under an atnospherg_of hﬁdrogen for 24 hours. The
catal yst was filtered onto a pad of 6reaction fl ask

20 2-(R)-(1-(S)-(8,56-Bis(trifluoromethyl)phenyl)ethoxy)-3-(S)-(4-fluoro)phenyl
morpholine and 2-(S)-(1-(R)-(3,5-Bis(trifluoromethyl)-phenyl)ethoxy)-3-
(S)-(4-fluoro)phenyl morpholine

A mixture of 1.83 g (8.5 mmol) of 2-(R)-(1-(3,5-bis(tri-
fluoromethyl)phenyl)ethenyloxy)-3-(S)-(4-fluoro)phenyl-4-benzyl
- 25" morpholine and 800 mg 5% rhodium on alumina catalyst in 40 mL of

' absolute ethanol was stirred under an atmosphere of hydrogen for 24

hours. The catalyst was filtered onto a pad of Celite; the reaction flask
- and filter cake were rinsed with 200 mL of ethy] acetate. The filtrate was
concentrated in vacuo and the residue was pumped under high vacuum

30 (1 mmHg, room temperature) to dryness.

' The residue was redissolved in 40 mL of isopropanol; 800
- mg of 10% palladium on carbon catalyst was added and the resulting
mixture was stirred under an atmosphere of hydrogen for 24 hours. The
~ catalyst was filtered onto a pad of Celite; the reaction flask and filter cake
86 were rinsed with 200 mL of ethyl acetate. The filtrate was concentrated
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and filter cake were rinsed with 200 nL of ethyl acetate. The filtrate was
concent r at egyo sp/01a44u0 and the resi due was punped under hi gh VBCT/USYRBF76€ 1
nmHg, room tenperature) to dryness. The residue was redissolved in 40 nL of
i sopropanol; 800 ng of 10% pal | adi um on carbon catal yst was added and the
resulting mxture was stirred under an atnosphere of hydrogen for 24 hours.

The catal yst Ve, vadde" Flagichrem8 ﬁ’ﬁ; %nse éfhsilicagad ming 1238 krAand

filter cake 35 Were i ed Wltgfé h et h¥ acﬁbﬁitgﬁ%hﬁeﬁf 'gﬂeﬁgéﬁ was

concentrated -

using 2:1 v/v W}(3(5)3(3,5ibla(mnﬂu20raﬁ1\etleylhﬁ1éﬂqﬂ&-mﬁhexﬁs3-(ﬁb(‘bl uant -

ff or ded
(R (1 (9- ( 8brigheny) H?SP%‘ﬁ‘éPﬁ eny of 2R)-1-(R)(3,5 js(trifluoro-
f1 uor o) phenyd nuovethyl )phennhghhm eyo)p ew@m(cgpbobns(bpthlaéombs 5

met hyl ) phenyl ) gtaeméheﬁ 68%).( FoE'ZJ&I)OOJP(*SW'5-Bﬁ(ﬁ4ﬂhbﬁﬁneaf5&1§pﬁéaﬂ)éthoxy)-
(total yield 68

2-(R)-(1-(9)- (38 éSMg-ﬂWP)RMéP haling;, Mass Spestrum (FAB) m/Z 438 (M+H,
3-(S) - (4-f1 uor ob§d, 180 (HOO%0N! &mﬂb&méoomﬂizcmmmmadcmssm)

éﬁ? (iog;@(bge;ih? "531%'@3,(‘@8";9&'%k?‘%édhf - t,.’a?t‘z’é}.(}g),’ 1‘53‘%;4871

3.43-3.47 1D (6m, 111),380{664:,(.1#3 2)11.6),4.10 1d 5J= 22, WH), 4,70 éq, J=206. 81!1&1),48710’
(g, J= 6.8, 1H)%=8f756 3 'iogj(-ﬁ? 219, 1230737 () 28)7.63 (£ 2H), 766 @,

2H), 7.63 (s,
¥ R) - (1- ((R)S ( 318D0 For3-{R)-(kr h@.ﬁ;bw@n&wymﬁbxpphgnﬂ%tkoxy)-&(S)-(4-

(
uor o) phenyl npuBRG) ‘h@ﬁfrl MeGiphalie: Maad Eﬁ&tr&lnz (FA%XMZ‘IA@B@M
r

O e 1 e T Moy LA R G 1064 0, bQ0r

2.4, 11.9%5, 3H),3.18.(ddJ=2342, 124), 34231&,(.1&361:1234)23 63(dd) J=2.4211.2), 401
4, 1, 4.19 @,17%461%:) $yaf; $23%,98, O)h.48t, 3L 24, 1154 19V q L e 8] 73

s, 1H). EXAWPL

2-(R) - (1- (R) - ( 31EDET.9¢+7.09 (o 25he 1187-7 40y, 458), ﬂ@%@;s,aﬂs) (4-fluoro)-
phenyl - 4- (3-(5-0x0-1, 2, 4-triazol o) met hyl nor phol i ne Step A:

N- Met hyl car boxy i2- chl or oacet ani dr azone E&AMP A solution of 5.0 g
(66.2 mmol ) of. e¢hl oroacetonitrile in 35 Iepy met hanol was cooled to 0C
and was tregged.with 0.105 g (1.9 nmml) of sodi um nethoxide. The ice-bath

was renoved and2£@5 (T R Lt%95-BJ,s(i:nﬂuoromethyl)Phel'lyl)¢-31"110xy)'3’(3)‘(4'ﬂ"“°r‘"‘)‘

2-
f
(
(
J
2.
(

(38-(5-0%0- -tri methyvlmo e
Step A: - carboxvy-2-chloroacetamidrazo
25 A solution of 5.0 g (66.2 mmol) of chloroacetonitrile in 35 mL

- of dry methanol was cooled to 0°C and was treated with 0.105 g (1.9
. mmol) of sodium methoxide. The ice-bath was removed and the mixture
. was alowed to stir at room temperature for 30 minutes. To the reaction
. . was then added 0.110 mL (1.9 mmol) of acetic acid and then 5.8 g (64.9
30 mmol) of methyl hydrazinecarboxylate. After stirring 30 minutes at

.- . room temperature, the suspension was concentrated in vacuo, and

... _placed on the high-vac line overnight, to give 10.5 g (98%) of a yellow
- powder, a portion of which was employed in Step C below.



was alowed to stir at roomtenperature for 30 mnutes. To the reaction was

t hen added 9’0]!?9%% (1.9 nmol ) of acetic acid and then 5.8 g pe4nf%o8¥3766

mol ) of neth ydrazi necar boxyl ate. After stirring 30 m nutes at room
tenperature, the suspension was concentrated in vacuo, and placed on the

hi gh-vac 1ine overnight, to give 10.5 g (98% of a yell ow powder, a portion
of which was enployed in Steg(CbeIo - 34-

B:
2, (R-(1- (R -( ts(tridAR b(ﬁ)—(ﬁs5)@%&1’@)1@!%%&))!1@1(893&12&&0@)-3-(8)-(4-

£ h | -4-(2-(N-net L t
o 048 TS5 e o (B PABMp GBIy abtbiardussty | o
bi s(trifluoronethyl) pheny PRe¥a8is; 4 47

mg (2.7 mmol) of N-met hylA%bhsﬁonBfebseng(a:sembldroﬂMR)-(MR)%B . (4 S

oom t erper it utiSEBEBoRARYDRRABy DR CE SRR e RArBhbBAS ARt
Hjeo ][ e\?v:a 1(:1 g(ra wasmge(zt'l mmnmmmhyharhumﬂ-qlﬂorma;alrnmmm; and Qﬂ?atzg
and concent  at Eﬁhﬁg%?eégi%h%ﬁé‘%gﬁ%ﬂ#&%ﬁ% ‘1" L e g
50:1:0.1 net hylmstm aﬂgpmmgevm pu eagaph@néwaant

afforded 1.12 goh3gdfr t?@z_&ﬂid@n&?ﬁ@ aﬁv&n 50 mL of

f2l 1(152 o§ éh(eibl - @Eggl(lg n%tjzgégh(&n%%ﬂtyl 8&!‘%1? RYSER8t i on of
él g(lt ?I ]gllugrol””?de aQﬁte'i(tﬁ‘led bVéRh X)nﬁ Es:;:.m su]}fl'altjg and concelntrated in yacuo uo.
20 car boxyacgm %8%%??3&9?{)‘?254?#58% i*{#‘éﬁ% %vésf H%éfs—gzg Y
reflux for 2 hahleridé/methemal/zonmeniuoo biyedoxide asrtherelnanbcaﬁ‘ordedcludz g
Fl ash chr omat oqbpyigyoﬂﬂeqqﬂﬁfg,{n&%%&as e¢]a&§| ng 50:1: 0.1 net hyl ene

chl ori de/ net hano moni um e eluant afforded the title
compound adba solid (79%vyield). Mass Spectrum (FAB): mlZ 535 (MtH, 25

100%, 277 (609 [@rr]H 8I5B: h@m,gﬁﬂl 4006 thesR
128 (a, 1= 6, B s s e ey el eato 4
(d, J= 2.8, 1H), 3.63 (d “fiyd 3 113 pethyl-maerpholl
(app t, J= 10. 8, 1H), Asolutmn of 1 01 g(18mmol) of 2-(R) (1—(R)—(3 5-

" bis(trifluoromethyl)phenyl)ethoxy)-3- (S)-(4-fluoro)phenyl-4-(2-(N-methyl-
20 carboxyacetamidrazono)morpholine in 15 mL of xylenes was heated at
 reflux for 2 hours. The reaction was cooled and concentrated in vacuo.
Flash chromatography on 50 g of silica gel using 50:1:0.1 methylene
chloride/methanol/ammonium hydroxide as the eluant afforded the title
- compound as a solid (79% yield). Mass Spectrum (FAB): m/Z 535 (M+H,
25 100%), 277 (60%). 1H NMR (CDCI3 + CD30D, 400 MHz, ppm): & 1.48 (4,
J= 6.8, 3H), 2.52 (app t, J= 10.4, 1H), 2.85-2.88 (m, 2H), 8.47 (d, J= 2.8, 1H),
3.63 (d, J= 14.4, 1H), 3.70 (dd, J= 2.0, 11.6, 1H), 4.24 (app t, J= 10.8, 1H),
4.35 (d, J= 2.8, 1H), 4.91 (q, J= 6.8, 1H), 7.07 (app t, J= 8.4, 2H), 7.15 (s,
~ 2H), 7.87-7.40 (m, 2H), 7.65 (s, 1H). Analysis: Caled for C23H21F7N403:
30 C,51.69; H, 3.96; N, 10.48; F, 24.88. Found: C, 61.74; H, 4.04; N, 10.50; F,
' 24.59. A sample prepared by this process was subsequently identified as
""" being polymorphic Form II. It was characterized by an X-ray powder
'_ "_di_ﬁaction pattern with key reflections at approximately: 12.6, 16.7, 17.1,
172,180, 20.1,20.6,21.1,22.8, 23.9, and 24.8° (2 theta).
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4.35 (d, J= 2.8, 1H), 4.91 (g, J= 6.8, ‘1H), 7.07 (app t, J= 8.4, 2H), 7.15
(s, 2H), 7.3¥od9wD4gdm 2H), 7.65 (s, 1H). Analysis: Cal cd for PCTAI$d8KF¥403:
30 C, 51.69; H 3.96; N, 10.48; F, 24.88. Found: C, 51.74; H, 4.04; N,
10.50; F, 24.59. A sanple prepared by this process was subsequently

i dentified as being polynorphic FormlIl. It was characterized by an X-ray
powder diffraction pattern with key ref%wéﬁﬁ%gt approxi mately: 12.6,
16.7, 17.1, 17.2, 18.0,20.1, 20.6,21.1 9, and 24.8 (2 theta). 35
-35 - EXAMPLE 8 Dimethyl titanocene To a well stirred slurry of
titanocene di ctDimethyltitenocendi O [err]) 5 (249 g, 1.00 rml) in tol uene
(2.75 L) chilled to -5[erT<}€\€VellTsﬁrﬁ6d sllﬁ&?)oﬂ/ﬁﬁaﬁ’&@ﬁd deTECHSPICHZ)
chl oride ( [er&h 3 OM@& M@é m)sé over 1h msu nt aini ng
the t enper aPur & tojpene £2.4p #9002 (intprnal terap) was
0-5[err]C for ]iddedr yl magzesnsml clﬂbndpdﬂﬂsl\@(pl@r(%(r lrﬁL[ BrOMMHF

di ssolved. A N akensho_confirm r tion 10 e bel.ow),
then the react %ﬁgﬁ%ﬁd’a’&&?{‘e Wﬂ“&ng 'iea?\P%“PtHF/& ?éi% mmﬁﬂltmg
chloride (700 rrppgewlunryi iscaged: at00-5CC fordH,amreuntilvhe insglabls pdrpled t he

organi ¢ phase \@soTHCI3%kEisaoRad AVRIME WaX takefilth Gpifirth ! 5ni), then
was dried with err ﬁ%err] (220 g). The fllteﬁt% organlé‘e gyéﬁ was -

evapor at ed10o rommgtiordsae helaw)y then the nm;lnawas aueachedintof lution of

| Vi ght
p?iéﬁct (|98% %wowm uene/ TH% %ﬁﬂ%é&ﬁ?@tgﬁ@tvgrﬁg ]

Wt % sol ut i n I n
was greater thiﬁy@?’}ﬂﬁﬁ? gep%'at ‘i/%? &EE%m&fP}P%B E"ta&rWP-ﬁb and
monomet hyl i nt avakeati(8x375 mie) and briner (5761, then twas dnedmthrﬁazsoudnoo

rowever , Che é%&!’gﬁcéﬁ%&éd"%ﬁ o S o B eppradil 821, é?s?fﬁn%%iéﬁ{m%fiﬁfy

the conpoud. Tnterma éemerahuesqfc%é’obme} Weight B rassay bys EH NMRastswedt

O[err]C [err% Iﬂhuhﬁhg;[,ﬁ% },g&ﬁ&it %oﬂ"’gg (sé t}&b}n 05 (s,
1 91| LS, e s s i ey i

[err] 113.20 2onifittaces] df th«asstmh gGraeérih) arﬂnbnoﬁmtﬁ 1] igfd ]%e
[err] 115.86 (%ﬁeﬂ)ma};sge%rt(her[c%ﬁce&tra%&% rl](-lrk% ?‘1”

9’ solution

20 . l_m toluene, allowing for an easier assay. However, the presence of a
~small amount of THF i increases the stability of the compound. The
' ) material was stored under nitrogen in a sealed carboy at 0°C. 1H NMR
_' _'sz'I‘l(CH3)2 6 6.05 (s, 10H), -0.05 (s, 6H). Cp2TiCI(CH3): 5 6.22 (s, 10H),
 0.80(s, 8H). Cp2TiCl2: § 6.56 (s, 10H). 13C NMR CpeTi(CH3)2: 5 113.20
25 (Cp2), 456.77 ((CH3)2). Cp2TiCICH3: & 115 86 (Cp2), 50.37 (CH3). CpaTiClo:
6 120.18.

. 4—Fluorobenzaldehyde (7 0 kg, 56.4 moles) was added to a so-
o _. Iutlon of sodium metabisulfite (5.76 kg, 80.8 moles) in water (50 L) and
N rmsed in with methanol (5 L). Sodium cyanide (2.83 kg, 57.7 moles) was
“added and rinsed in with water (3 L). The batch was stirred at 25°C for
.35 15 minutes before cooling to 8°C. A solution of benzylamine (6.04 kg, 56.4
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EXAMPLE 9 30 4-Fl uor o- [err]-[(phenyl nmet hyl ) am no] benzeneacetic acid

4- Fl uorobenndd sbadiyele (7.0 kg, 56.4 noles) was added to a so- peirusps/e3i766
sodi um net abisulfite (5.76 kg, 30.3 noles) in water (50 L) and rinsed in

wi th nethanol (5 L). Sodium cyanide (2.83 kg, 57.7 noles) was added and
rinsed in wwth water (3 L). The batch was stirred at 25[err]C for 35 15

T36e ° ol osy Taterbirmanansl (3 L) reiaiied " The BAkE vl vamaddodf e, ¢ |
andhst irred f lorana stirred. foy'2 houxs2 SWgtend23 s)desls addeﬂrmadoﬂisemaﬁﬁ&vgst ; agtze)cil
t I SOpPro
10 ) Tort onma HEHd ith istorobif aBeB38 o o SindgRiT ol o iifled
e i o “;;?gx‘z‘%gm e
(

per ox] de. sol it BFR c sh waa gissolve in demethyltoride S04, | ne
batch was sti rMaasmhpeawdﬁat@r(stzvk 183, weumas a"&hl%d%l& nd’w‘iﬂ?d

with water (12 ol 1 er C. The b tere

filter cake m%‘?&éﬁ%”gﬁ’ﬁff?f\ﬁ 31) enRETo F%i"u?&uﬁjmalﬂ waten

dried on t hef f iLL,t88.2 moles) wasradded andi ﬁhélhdﬁ:hé\bamtlhyédihed'oﬁﬁ térh féi&rb) :

A sol ution 4N 11

L) was adde@ t o%ggﬁﬁ%‘a’[ mtr’l %%&éﬁ ‘ﬁ‘%‘*’?ﬁ“ﬁ&é@ﬂr h@?lﬁg\,@tﬁid

spirits (6 L). 'Dhq batchewas dtenedrand the (ﬁétqrecak}eqvafsavasze'd with syaten€50di)ch

was distilled r

The batch was dl F g‘\é\glfggiﬂ %Edi:ﬁq éggﬁkh%ﬁvl\n@tyh%lhgg r{g%{;lehsm

acetate (30 L) m&q t"i‘%‘y'&e g § : tmeﬁcgdwayéaydm@de

acidifi tedt to 2 \ Pellets 3. 27\]!:g§ Blc::ﬁwmlés)aheodatarcmm Whi aéig@actg giigbat{:}ﬁ and

precipita sQ X en

col l ected gﬁd Mﬁ@ﬁ@ﬁ%@&wgﬁmﬁﬁgﬁww eld from

4-f | uor obenzal dehyde) of Aftét heating] at réflyx (80:0)Ifor By hpaws,thdbatchneaget i C

acid. 25

4-Fl uoro- [ er r] d[‘znﬂg(rl];/: low v?l)ugnn%e,nol genzgneace |uCShz'i"c?il ??%\ylli%edeg?l&ts The

hydr ochl or i de ch was uted with water (100 L) and extracted with isopropyl acetate
(80 L). The layers were separated and the aqueous layer was acidified to

20 -~ pH 5-6 with concentrated hydrochloric acid. The precipitated solid was

filtered and washed with water (2 x 10 L), then collected and dried under

vacuum to give 12.3 kg (84% yield from 4-fluorobenzaldehyde) of 4-fluoro-
o-[(phenylmethyl)amino]benzeneacetic acid.

25 EXAMPLE 10

4-Fluoro-o-[(phenylmethyl)amino]lbenzeneacetic acid methyl ester
hydrochloride
o 4—Fluoro-a-[(phenylmethyl)axmno]benzeneacetlc acid (12.2
30 kg, 47.1 moles) was slurried in methanol (37 L), then hydrogen chloride
gas was passed over the mixture. The resulting slurry was stirred at
85-45°C for 3 hours, then concentrated to 30-35 L by distillation. Methyl-t-
butyl ether (20 L) was added and the batch was seeded with 4-Fluoro-o-
[(phenylmethyl)amino]benzeneacetic acid methyl ester hydrochloride.
35 Upon development of the seed-bed, methyl-t-butyl ether (20 L) was added.
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4-Fluoro-[err]-[(phenyl net hyl ) am no] benzeneacetic acid (12.2 30 kg, 47.1
mol es) was svoips/olad i n net hanol (37 L), then hydrogen chl ori decgamsoses66

passed over the m xture. The resulting slurry was stirred at 35-45[err]C

for 3 hours, then concentrated to 30-35 L by distillation. Methyl-t- butyl
ether (20 L) was added and the batch was seeded with 4-Fluoro-[err]-

henyl net hyl ' ' ' ' 35
Upon devel oprenBo R apy el Mt d R, (R MltefSq. THNAGE Rk it
added. -37 - washedgyithmethd-tbutylethenmethanol ﬁ%ﬁ& 81Q Bocthenrduiedl | t er
gakedwasdwas he@ndif baemm3 éts%@tdﬁﬁttzigigewk 4e}ﬂ?5fhf}&xf@-%—)% then

ri ed under vaguym a r o, gi ve 12. .((84% yi e - or,Q- a-
[ (phenyl net hyl ﬁ?ﬁ?ﬁﬁlfmﬁgﬁéﬂb&@%]fb e r@qlaég@ﬁylh?ﬁes&w cgiqn e.
EXAMPLE 11 §err]-Am no-4-fl uorobenzeneacetic acid nmethyl ester

4-Fl uoro-[err]-[(phenyl nethyl)am nol b Le acid 10 nethyl ester
hydrochl oride (12.2 kg, 39.4 noles) V\m&ﬁ%ia slurry of 10%

pal | adi um on-carbon (1.2 kg) in isopropanol (50 L). Anmmonium fornmate (5.0
3.CH . , LGR A adadt@rD0[ err] C. Progress of
the reacti on was noni tered through Hyflo
Supercel and the filter , ¢ herzeneacetigsagid ~ The
(!5, chm e Sk marriamts by b 90 i
). ! . u . di ssolv | ; S
with 5% aq'eruib%oPﬁﬁga{H‘FPW%ﬁH’t‘é&('kéiﬂr}){np Prmlb@%sg?'u ¥R ous
sodi u-Ed c?g(;(ry I dﬁnﬁﬂiteL(f}S.O k794 mivles) wm;ddabandtﬁ'ﬂa baidhrwas hedted to 63‘@.
5.79 kg ' I L. GCerd- Q01 NO- - engmeneacat i c '
vet hyl oster.  FppEress of tAB 18aCuBA R Riord Lorel by MEPLE" JEEE BRES, WasHtEred
Col umm  t enper athronghbiyélor Supenashiand theafitter xakeowas washed withigopropanol
phosphor | cisci (8 19; AheVhMthate Wil evapbrathd i/ I8 volzhe ShiMaghl 41220 N

Approxi mate refention tines: [err]: no:- 4-f 1 uor,obenzenea Ic acrd met hyl
ester: 2.2 ni n%ﬁ"?&",’l’ﬁ-?%ﬁﬁ?%(é%ﬁﬂ The:residymwiap) cirewlyp#awmmi asetatet i
ftlcic FI met h%/ I e is(30 Lﬁ a@dlnwa?hh&ii with ﬂ%lhgﬁébﬁsi potasts_ium phgsphatﬁ ﬁ40 L)t’ foll«()weczi%

-fluoro-[err]ql en vl ) am - e i . ester (>
remai ns aflt_'e_r' k&%omgtgﬁg%%%%sc%% %ﬁlzq%) Lgdﬁ@rﬁﬁﬂq&ho}/‘ was

. evaporated under vacuum to give 5.79 (87% yield) of racemic a-amino-

20 - 4-fluorobenzeneacetic acid methyl ester. HPLC Conditions - Column:
« - u4; Zorbax Rx-C8, 25 cm x 4.6 mm; Column temperature: 40°C; Mobile
- phase: acetonitrile:0.1% aqueous phosphoric acid (70:30 v/v); Flow rate:
'1 mL/min; Detection: UV at 220 nm; Approximate retention times: o-
amino-4-fluorobenzeneacetic acid methyl ester: 2.2 minutes; 4-fluoro-o-
25 [(phenylmethyl)amino]benzeneacetic acid methyl ester 2.6 minutes. If
unreacted 4-fluoro-a-[(phenylmethyl)amino}-benzeneacetic acid methyl
ester (> 2%) remains after 1 hour, a second charge of 10% palladium-on-
. carbon (300 g) slurried in isopropanol (2.0 L) can be made, followed by
- ammonium formate (1.0 kg). Heating then continues until the reaction
30: is complete.

EXAMPLE 12

-Amino-4- n ic

-38-



carbon (300 g) slurried in isopropanol (2.0 L) can be nade, followed by

anmoni um fomﬁ% 0 kg). Heating then continues until the rﬁéemsgghﬁgﬁ S
conpl et e. 2 (S)-[err]-Amno-4-fluorobenzeneacetic acid -38-

solution of racemc [err]-am no-4-fluorobenzeneacetic acid nethyl ester
(3.32 kg, 18.2 noles) in 96% et hanol (5L) was filtered then water (500 niL)
was added to it. A solution of di-O benzoyl-D-tartaric acid (DBT, 1.32 kg,
3.7 noles) in water: et hanMsquthn of raeem)¢ paminord-Suerabenzenencetic acid

rbduct was comneiilysfer'Biag 9, 18,2 Aoled)ih das sehaters B%&"r]?gfﬁj??@ theld©
L), air dried, wakenr 590 MMraMtﬂﬂtat solutien of ﬂér tagtagic acld
[err]- anino- 4'(ﬁB‘PrPB2'ngWﬁ%lb§) Brwdtémethdn2t1 97, 2 wl)&adé tho® alHede) -

Sol t (6.6 L) _wa ed.fromthe | or to der

I‘gd\ljggd ére§su2¥h M%@G‘ I?‘gu fe&ﬁﬁ%g)@ I ?{Iil'r%

SL irr efl Snd he&fleslp ﬁédﬁ&[ﬂﬁé ]cﬁlléwedéby]ﬁurano vaieﬁmthm?ﬂethaneh(hﬁﬂ

t he solids wer

showed the fil ?rg?"? Fﬂ' con?’al n rglggtrlnmerr eélrxnnn%g F@ﬁ%gb]g?%e%eacet iC

aci d net hyl estamjno-g-fludrobenzendacdticacid methylmstas, DBAL salti(058% #e)439 g,

1.23 I hagg) h
nen-wais. Cool eq 1o 5 PR (6 BhRaE reedRATOR HOhlGr] by iBratibh®

was then was cooled to 5[err age e pro
col | ected B fiundenresine edeméaunﬁt Bengaldebyde{120 mL)was agdediand thg;

dried, 4t pfn dr ijs%@uﬁ&ﬁﬁgaﬁléii&éﬂl ad«ﬁcrlm%eéd h@soocgfoDxé;? %gilifs kghefsdiatich- was
am no- uor obgnzenea

conbi ned yield 93? 3&# Q‘sf"(‘?}'@r%ﬁ%h‘i‘iﬁ‘@m&?t@rﬁi‘ﬂﬂﬂ&%@ Eé%%éambé
salt was 2.96 thiﬂS‘HBIap sh'dwed ¢hefiltxatpcbor dondaimwaderhiciorminénadhreacet i ¢

) and 5.5 w nyireEpRRcdcetiaddshit Itel AGEtalEh B GLOVanaes T

net hyl - t - bily| tertemic @gld_§4;39tg;eh28|mo »in wager:ethanol (1:7, 962 mL) was added

[err]-am no- 4- fd,ugy, ﬁ“%ﬂﬁ%'ﬁ;ﬁ éh?ﬁs*%ol@& 'Eé;i?éd iﬁ3§9§h8ur§95%
ee) was partitigne qifween ory1c ac thescon
met hyl -[err] - dfb@pe? et was calle onmas&xﬁg gee&b%no 1:7,2
re-extracted wx i.Ink),air dridd)tthenciried uhdet yasudm at 50°C to give 1.05 kg of o~

amino-4-fluorobenzeneacetic acid methyl ester, DBT salt (95.4% ee). The
20 .. ' combined yield of o-amino-4-fluorobenzeneacetic acid methyl ester, DBT
. salt was 2.96 kg (95% ee). The resolved o-amino-4-fluorobenzeneacetic
acid methyl ester, DBT salt was partitioned between methyl-¢-butyl ether
- (5 L) and 5.5 M hydrochloric acid (6.2 L). The aqueous phase was
washed with methyl-t-butyl ether (5 L), then filtered.
25 ' The a-amino-4-fluorobenzeneacetic acid methyl ester, DBT
- salt (2899 g, >956% ee) was partitioned between 5.5 M hydrochloric acid
- (6.2 L) and the second methyl-£-butyl ether extract from above. The
. aqueous phase was re-extracted with methyl-t-butyl ether (5 L) and
~ filtered. The aqueous filtrates were combined and concentrated by slow
30 distillation of solvent. The batch was cooled and aged at 5°C for 2 hours.
The product was collected by filtration and air dried for 30 minutes to
give 4.055 kg of (S)-0-amino-4-fluorobenzeneacetic acid, hydrochloride
salt (98.7% ee).(1) Recrystallization from 5.5 M hydrochloric acid (5 L)
. - gave (S)-o-amino-4-fluorobenzeneacetic acid, hydrochloride salt as a wet
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filtered. The aqueous filtrates were conbi ned and concentrated by sl ow 30

distillati ogy@bosaharent. The batch was cool ed and aged at 5[ epétAisdHi3766
hours. The product was collected by filtration and air dried for 30 m nutes

to give 4.055 kg of (S)-[err]-am no-4-fluorobenzeneacetic acid,
hydrochl oride salt (98.7%ee).[err] Recrystallization from5.5 M

hydr ochl oric acid %5 L) gave %99 [err]-am no-4-flyorobenzeneacetic acid,
hydrochl ori de sake (3.28kgyR9.8%cee). Tlvamek&@whweéqm@e;nmesomat@ake

was heated in ettt fed Hydrethiviie dc acid
(375 nL). Conc ntrateépc I

) agueopu ni nd wat. er L) .we dded,
then the bat chaaHSORSSENAORA Zb?em}@ Véﬁt&r&g)@ WeEs a&éﬁa tAhm% lpﬁgeffi'{
gol I SCt eg by 5c6¢1bartt%t25ogm, igﬂ weﬂmmtr eThg@mdﬁcthaggédllddtdf@By t hen
ri ed under_vaguum, a rr u
(S)-[err]- a§n %Fglﬁizm@ g@éﬁ @g)gc? 8’5 ?ﬁe‘ifﬁ‘ﬁé’e&%ﬁ;’gé&r@ 1l‘;\l@.\der48%
yield from racmu{mat 5o Qlﬁam%howmmmeﬁéz!@oﬂ@)mmﬁyl ester).
Chiral HPLC Cogqgighb éﬁzete% 8&%@%@5&99 7% e’ 4B% ﬁe’id Fom GRlceifiic b

tenperature: 40[err Rase: aqueous perc Qric

aci d: met hanol MHOI'O ewneacetwlacm)mﬁhy mater) | Ghira)\ HRLG 20 nm
Appr oxi mat e remiid;ﬁany Nestunii®) -Crownp£liCRGA); 16UahcP 9y st Clufmmci d:

2.9 t - 4- d: 5. { R

o At no- 4 105 EhmRTehER: 49 iR enea@&fﬂﬁuponmﬂrwlﬁéf o s
Ag' nZ- él-f | uor Oh@f&:ﬂﬁ&haﬂbl (9Omb mﬂv);ﬂ?lbwl ratef & mIl4nin; Detottion: WW?U-&m
A hol ution of - CHE err -am ﬁ@ét% %ﬁ@?ﬁ@ﬁ%@?@ f‘fc’ﬁé‘%”@g%%hh" e
mol es) in aqued-@ minntes; (Nc-dnino-deflngrosbenzeneaggticiagide Iamﬂméﬁ)to
10% pal | adi um wmdmaﬂ&'iouénze%@@bﬁhlﬁm Qﬁeﬂlﬂﬂ@%‘té‘ﬁhydﬁnﬁ%ﬁ%eﬂ @m .

nol es) vvas dded and tch was tlrr rogen (50 [
hours. ThelBat cﬁ#n%‘ifﬁ\‘? z&ﬂﬁa‘f ¥ 3G epngﬂ Gs%lﬂs g‘ggrﬁ?l&‘i‘& to residue

under vacuum::then flushed with ethanol (2 x 3 L). The residue was slurried
1 tered and the filter chie s washol B ot hanol (2 x 500 ).
then dried undef._..vacuum at 55[ err] Cto gl ve 1.83 kg (92% yi eI d) of
(S)-4-fluoro- [ ¢8y-4:] amin enes S '
208 s A solutlon of (S)-or.-ammo-4—ﬂuorobenzeneacetlc acid (1.00
¢ kg, 5.91 moles) in aqueous sodium hydroxide (1 M, 5.91 L) was filtered
+ - and added to 10% palladium-on-carbon (25 g). A solution of
benzaldehyde (941 g, 8.87 moles) was added and the batch was stirred
under hydrogen (50 psi) for 4 hours. The batch was filtered and the
25 filtrate was evaporated to residue under vacuum, then flushed with
ethanol (2 x 3 L). The residue was slurried in boiling ethanol (1.5 L),
then cooled to 15°C. The slurry was filtered and the filter cake was
washed with cold ethanol (2 x 500 mL), then dried under vacuum at 55°C
- to give 1.83 kg (92% yield) of (S)-4-fluoro-a-[(phenylmethyl)amino]-
30 - benzeneacetate sodium salt.

EXAMPLE 14

-3-(4-Fluor: he - nylmethvl)-2-morpholinon drochloride
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30 benzeneacetate sodiumsalt. EXAMPLE 14

(S)-3-(4-Fl q4w) - 4- (phenyl net hyl ) - 2- nor phol i none hydr ochetrutesm3466
(S)-4-Fl uorgﬁerr - (phenyl net hyl ) - am no] benzeneacet ate sodi um salt (850 g,
3.02 nol es) was added to 1, 2-di bronoet hane (4.85 kg, 25.8 noles) and

di i sopropyl et hyl am ne (419 g, 3.25 nol es) in dimethylformamde (14.7 L).
The batch was heated at 90 err!C for hours, 5 then concentrated by
distillation under vacuu t4- ud(mbewlmeﬁhﬂ)mmnOMzmmtamas

db
Paver was extr SORTmyAlk (85U E, 3108 sndlee) wad RAAYE 46,4 AibrdmloethsRe gy e,
sol ution was dr35%8 meles) gndld;kmpmmdeﬂiylamefﬂ éeg»e'ﬁ 5@ P.la pad of
silica (1.6 k9)ginldihyHolamide 1\4/8¢L;0Tudn§&ﬁ%§méattealatwm 5 Bofirs,)

and the fil trat was eva or aé Hﬁiﬂ vacuu The res resi due was
di ssol ved i B %‘Eﬂ”é’eB S?yo ‘1113‘5‘ egg‘é‘feate (400 ),
then filter ed cﬁni&hylfoﬁmﬁldwdrhdﬁﬁsiﬂﬁ@wadprﬁhdﬂbdﬂbvaem ethypaéé’caté

Sl urry ves 111 Grody s8d whper GLATDY 1S a8RESus bl e efflattad ith Kakeond"®
i sopropanol : et rpdrtmmed)ﬁehhyQ &Gétate)(zo‘bbl ﬂ‘heobdlytmntﬁngs dlnddm\yér sodiem ( 600

(93 (a1 Luor AiimeE) e ﬁ["dwﬁ’?ﬁ‘ 1395‘6?%1419&% %é’?@%% O“é‘hﬂ%agf
with veas eyaroTated

Chi r al HPLQOOOrmw apsiene
ﬁ/ggv?' en}] ) 20 Agidtizh. Th uaﬁn meéldwwrﬂgd@@bm ﬁﬁﬁﬁﬁiﬁﬁé%ft 35[err]CUV
at. 220 ﬁmasippﬁééﬁé‘p&aimiﬁﬁmﬁ &eﬁéﬁa U, shaeifieed” K Solation
(phenyl met hyl ) -6F hiydr 'cmm&e kﬁsﬁnmthyb acétsxe 32/44-M, 1084 1)) any3 added and

(pheny| et hy| ) i BPRY Wl A, L M 50 57 1AAE Tvtpery s fitered
mor phol i nordé 30and the ﬁlter calm)wassmashed)mﬂi 1:1 isopropanol:ethyl acetate
A o TP OO0 ) The sl v i
under vacuum to glve 149 g (QI yiel % ee) of (S)-3-(4-fluoropheny)-4-
(phenylmethyl)-2-morpholinone hydrochloride. Chiral HPLC
Conditions: Column: Chiral (D)-Dinitro-benzoylphenyl-glycine (covalent)
20 normal phase, 25 cm x 4.6 mm; Column temperature: 35°C; Mobile
‘phase: hexane:ethanol (99:1 v/v); Flow rate: 1 mL/min; Detection: UV
at 220 nm; Approximate retention times: (R)3-(4-Fluoropheny)-4-
. (phenylmethyl)-2-morpholinone: 16 minutes; (S)-3-(4-Fluoropheny)-4-
(phenylmethyl)-2-morpholinone: 17 minutes.

EXAMPLE 15

Racemisation/Resolution of 3-(4-Fluorophenyl)-4-phenylmethyl-2-
- morpholinone
30 To a solution of 3—(4-ﬂuorophenyl)-4-pheny1methyl-2-
morphohnone (i.e. N-benzyl-4-fluorophenyl-1,4-oxazin-2-one) (10g) in
- isopropyl acetate (110ml) at room temperature was added a solution of
(-)-8-bromocamphor-8-sulphonic acid ((-)-3BCS) (12g) in acetonitrile
(24ml). Crystallisation began after 2-3 min. The slurry was stirred

-41-



i sopropyl acetate (110nl) at roomtenperature was added a sol ution of

(-)-3- brorqu;fb £43-sul phonic acid ((-)-3BCS) (12g) in acet gsthiArsdsA3766
(24mM ). Crystallisation began after 2-3 min. The slurry was stirred -41 -

.for 1h at roomtenperature. Trifluoroacetic acid (7m) was added and the
m xture stirred at 65[err]C for 3 days. The m xture was cooled to
O-5[err]C, aged for 1h. and the solid collected, washed wi th isopropyl
acetate and drfogdh at vosmotemperdftare. Triftuomiacetic eeidl(Bmiy wasdaddyd (4- 5

fI h 1)-1 - 2- / S
i it i S e s ),
79% R), 21% S)0-5'0caged dor $hvand theisoliddcallec ,éwagqhﬁd writls isenrepyl hen

|l ed to O- S[&d - I t at
T T
benzyl 3- ( ) ( u@# i 84g
get 98. 6% g S) 'i‘ég%/ﬁﬁr Thg %lﬁrﬂaéozﬁ Biieﬁmtb@thé)i'eﬁi&nt@t THgH nbﬁgwasquorg }[Nf]ls
eterm ned as 0 0 0] re stri v n e
osi due vas. d detoruned as THREY 21 (Bl The isd) webh srind §F66°C B
trifl uoroacet i days;ithefricvoledital0s5°C: r' Ehe ablid5fas colledted, mhedhmthS m xture

led t
Sopropyl _acet BpBroyY arette dild Bbied Al fo giye 8 ?H%er S FRE G-
N- benzyl - 31Q S) benzyl13:(F)oidEngrophenyl blézvxazzn&wene( 3BCE salt:iyield o) d 2. 2g,
ee 99.2% (S) ig @K?ree-gge% i86inep! The cRiBabcoipositich ¢ ¢he $éfiainthgl. A
e oS o luors s datermingt ea G%D: 859’?33 ﬁﬂ@uﬁﬁeﬁﬁmﬁ%ﬁ%
converted bac
?cet ate (50m )zrﬁﬂdcﬂéﬁtmd thé pesiduecnas dissolved Hfisopropybacathte (Z0ml) . The
t

ncotate (25m ) CoRREEEE HIRbARRRNE Y g%ﬁ%@?ﬂﬁéﬁﬁé@%&%ﬁ R sy )
The or gani15 phadetureswas cooledcton@+55Cddr (b mdrcheeohddcoﬂlemdammhesd

| sopropyl acet
3-(S)-(4-fl uor%tlﬂéﬁp?{)gﬁ %eny e an ed in vg%u? further atch qfthe

3-(S)- (4-11 uor phengaha-(s C%ﬂaert?plmﬂlb RS0 ol o, oo
recovery, ee 9894tk 90.2%I(S} isonter. UTHRI vhs’:lghb ob{-)-3BCS salt: 20.28g, 97%
ey 3 )l eSBLE TR LS i i+
‘remainder converted back to free base. The salt was partitioned
“ between isopropyl acetate (50ml) and water (100ml) containing 0.88
ammonia soln. (3ml). The layers were separated and the aqueous
 phase extracted with isopropyl acetate (25ml). The combined organic
phases were washed with water (256ml). The organic phase was
25 concentrated to residue and flushed with isopropyl acetate to give the
8-(S)-(4-fluorophenyl)-4-phenylmethyl-2-morpholinone (i.e. N-benzyl-
3-(S)-(4-fluorophenyl)-1,4-oxazin-2-one) as the free base: yield 8.7g,
93% recovery, ee 98.4% (S) isomer.
_ A futher batch of N-benzyl-8-(S)-(4-fluorophenyl)-1,4-
30 oxazin-2-one (-)-3BCS salt was prepared substantially according to the
. previous method except that the following quantities and reaction
conditions were used: N-benzyl-3-(4-fluorophenyl)-1,4-oxazin-2-one
(racemate) (4.96g); (-)-8BCS in acetonitrile (1.85M; 9.4ml);
. trifluoroacetic acid (2.1ml); and isopropyl acetate (55ml).- The
36 mixture was stirred at 90°C for 6 days and then cooled to 0-5°C and
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previ ous nethod except that the follow ng quantities and reaction

condi tions N-benzyl - 3- (4-fl uorophenyl) - 1, 4- oxazi n-
(racenate) WS%@‘?E‘P( )-3BCS in acetonitrile (1.85M 9.4m); %&?8898“3766

trifluoroacetic acid (2.1m); and isopropyl acetate (55m ). The 35 m xture
was stirred at 90[err]Cfor 6 days and then cooled to O-5[err]C and -42-

aged for 1 hour NZYd 23+ ) - en xazi n-

2 one (-) 35088581-{{}9 rdchody. | TREHRAL N-teRai B ﬁ%ﬁ?ﬁ%‘%ﬁyﬁﬁe’? -QRBZIIO ) |
Yield 9.40g (9@%ne 63-3BCS ¥altSyvas collectedTined washed witlpisopropyl adetate
remaining liqu LE 16
(2R-cis)-3, 5- b?%‘?‘f"\fs?(g%??n@gg??@n‘%g%e??”ét‘si‘g"iﬁ{%'( C?‘Pg% ophenyl ) - 4-
10 ( phenyl et hybl)nmlSIIMm theytemaining Aignarsrwas deteaninerh asf88% (R),
(S)-3-(4-fl cmbg:(g))-4 (phenyl met hyl ) - 2= nor phol i none hydrochl oride (2.30
kg, 7.15 noles) in ethyl acetate (22 L) was treated with 10% aqueous sodi um
bi carbonate (22 L). The resulting organic solution was sequentially washed
with 10% 15 aqueous sodi um bi car bonat EXAMPLEa® water (2 x 11 L), then
dri-ed overnight with 4A nol ecular sieves (1 L). The solution was

evaporated, then flushed with tetrahydrofuran (2 x 3 L) in order to renove
traces of et hyI(ZEems)aBﬁﬁ-biﬁﬁ'Fnihmrbmetbyl)benzénemceﬁc acid 3-(4-fluorophenyl)-4-
(S)-3- (4f x@% pla e “ rphollnone was di ssolved in

tetrahydro ura
tri-sec-butyl borohydri deA@meisuapmlm of (83 mphea&l)iéd to the
b

bat ch whi | e naﬁhéh%'![xﬂ&ﬁ 2113 bt Bydr6aRoHII2 30 .15 olbfRch?

d f 1 I
(557 kg, o 20 eHBYLageta arasmatesim “%%eaqw it bicarbesater(22

-70[err] C. TheIpedThe QésﬂimgvaﬁgdmaIdoMﬁdnbVaﬁBb@eﬁﬁﬁl%i@ﬁéhéﬁ‘vﬂﬁﬁ 10%

bat oh wais 391 o haiepls fiien isationte (LETaRNE Faeet B w1, Ve €661 1 on

bat ch was
was vacuum conwarmg&ﬁdwﬁhdtlmmo}eeuldrt sieyen(1 LjaThéi solutidnwab dvaparated, 36

L) 72, il B sl o 41 'l o AR
usi ng yl acetate e resulting free base of (S)-3-(4-ﬂuoropheny)-4—
(phenylmethyl)-2-morpholinone was dissolved in tetrahydrofuran (19 L)
20 and chilled to ~756°C. L~-Selectride (lithium tri-sec-butylborohydride, 6.74
L, 1.06 M, 7.15 moles) was added to the batch while maintaining the
temperature at less than ~70°C. The batch was aged for 15 minutes,
then 8,5-bis(trifluoromethyl)benzoyl chloride (2.57 kg, 9.29 moles) was
added, maintaining the temperature at less than —70°C. The reaction
25 was monitored by HPLC. The reaction was quenched with acetic acid
(205 mL) in tetrahydrofuran (800 mL), and the batch was allowed to
warm to ambient temperature overnight. The solution was vacuum
concentrated and the resulting oil was diluted with hexanes (36 L). The
~ batch was washed sequentially with water (17 L), 10% aqueous sodium
30 _ bicarbonate (3 x 8.5 L), and water (2 x 8.5 L), then dried overnight using
| 4A molecular sieves (1 L). The batch was assayed by HPLC to contain
. 2.44 kg (65% yield) of (2R-cis)-8,5-bis(trifluoromethyl)-benzeneacetic acid
3_-(4-ﬂuorophenyl)-4-(phenylmethyl)—2—morpholinyl ester. This batch was
.. combined with another batch of (2R-cis)-3,5-bis(trifluoromethyl)benzene-
- 86 acetic acid 3-(4-fluorophenyl)-4-(phenylmethyl)-2-morpholinyl ester
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4A mol ecul ar sieves (1 L). The batch was assayed by HPLC to contain 2.44 kg

(65% vyi el d) ,%ge,gl s)-3,5-bis(trifluoronethyl)-benzeneaceti
3-(4-fluorop g)n{?l 4- (phenyl met hyl ) - 2- nor phol i nyl ester. Thi s(i’aﬁ’%s’ls"“

conbi ned with another batch of (2R-cis)-3,5-bis(trifluoronethyl)benzene- 35
acetic acid 3-(4-fluorophenyl)-4-(phenyl nethyl)-2-norpholinyl ester -43-

0.59 Kk 7 L h hat d to, t t
bat oh. The: coniPSKEaBEAY B T\T BaRed ke Pas Prebatad.Rish Bricschq the Frteny
filter then di lbatell \m‘hmcdmbmmbbsm:hwoluﬂibnsmmtteﬁltéféd: thr)m&lﬁah20 p.lm h;xe

b trifl enyl -

met hyl ) -2 nor pRAFRAHel eﬂ?@?‘fﬁ?‘#.ﬁ%%ﬁ m@# Lo
treated with hyd s@vﬂwvrma'@hsd henzeneaestic emlaa-(é BOI_O,pth’IMr pblenyh-g a
white precigit gheth3fl -QZBoirpE&hxalEédeéﬁ“lﬁitfde@“O xéa gk) waCl d 3-

(Lt e et D thered W iaoshincic aHd P diethy) oihas 0.4 Ly 18 b fé%%gig' t.
P?lr ?P 2 t Ir g?‘] i due vehite Ipréélpltlatg@lf émrdzﬂb35rbﬁ%ﬁéﬁblao;ir:éeﬁ@1)b§gz@ﬁbtﬁfbﬂ% g.cldTS-
hydr ochl ori de Zﬁt‘%&’pﬁg% ggﬁ'&é&@%%@ﬁ%ﬁl’%‘ﬂm ﬁ} raé_ ﬁﬁﬂ’ﬁ‘]‘? Gft

tol uene (36 L) (ﬂmjhyd%ddqadagaibmasrfomdrmmmlew Ko]&méve ﬁuesecémﬂyﬂl ng

13 L
223""%&?"? ' Workfis régpuRanin thi 1 iSRS 2 P LAY wis BBREARY (%
of (2R-cis)- 3 qrhlwskﬁ wathh hexanes £2 58 L9¢ then dried under mtrogen

i fiusrsphe:meh ﬁwﬂsﬁmﬂ% sy G,
corrected for tolyene e

L). ‘HPLC condi {8 Hﬁneié aguequs sodiugm

p)has e: acet on: tLThJé ee@limgaql:gmne sphutigrh was:washdd (ﬂﬁhZﬁO%qu\)eofé @Rdddlliﬁ e:
1.5 mb/m ||:res educed
(S)-3- (4-f Bor opﬁéfr?%?. %ﬁ‘%‘*ﬁﬁﬁ#@“ mﬁjﬁ%ﬁhﬁ l&‘?ﬁ%?"fi Caseyed
(S) - 3- (4-f 1 uor &pIeeRn oir" yi3-lienzeneaeetic aci
(2R-cis)-3,5- blasgéﬂniaf hehynﬁsmﬁgtmﬁrgﬁbﬂnﬁ ééker%éO% b%iiﬁBLE 17

IR SRR Ao i e
f 1 uor ophenyl ) - 43:dph HPLE ctyditiomsh Colwmn: Zorbax RX-C8, 25 cm x 4.6 mm;
.20 .*Mobile phase: acetonitrile:0.1% aqueous phosphoric acid (75: 25, viv);
;. Flow rate: 1.5 mL/min; Detection: UV at 220 nm Approximate retention
' times: Reduced (S)-3-(4-fluoropheny)-4-(phenylmethyl)-2-morpholinone:
' 1.6 minutes; (S)-3-(4-fluoropheny)-4-(phenylmethyl)-2-morpholinone: 8.3
" minutes; (2R-cis)-3,5-bis(trifluoromethyl)-benzeneacetic acid 3-(4-

25 - fluorophenyl)-4-(phenylmethyl)-2-morpholinyl ester: 9.2 minutes.

EXAMPLE 17

- (2R-cis)-2-[[1-[3.5-bis(Trifluoromethyl)phenyl] ethenyl}oxy]-S-(4-
30 : ﬂm_nh@ﬂ):ﬁplnm_thyl)monholme
o A toluene solution of (2R-cis)-3 ,5-bis(trifluoromethyl)-
e benzeneacetlc acid 3-(4—ﬂuorophenyl)-4-(phenylmethyl)-z-morphohnyl
- ester (1.60 kg, 3.02 moles) was evaporated, then purged with nitrogen.
.+ Tetrahydrofuran (1.6 L) was added, followed by a solution of dimethyl
85 ' titanocene in toluene (8.35 wi%, 1.73 kg of reagent, 8.31 moles) (prepared
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A toluene solution of (2R-cis)-3,5-bis(trifluoronethyl)- benzeneacetic acid

3-(4-fl uoro%gy,h)“‘fl (phenyl et hyl ) - 2- mor phol i nyl ester (1.60 geg, %fgé.,

nol es) was orated, then purged with nitrogen. Tetrahydrofuran
was added, followed by a solution of dinmethyl 35 titanocene in tol uene
(8.35 % 1.73 kg of reagent, 8.31 noles) (prepared -44- as noted

bel ow). The batch was W trogen for 2 nm nput es heat ed to
80[err]C. The a8 Bateds g@g@d% i’ﬁ%‘r’iﬁw fRATES ufo %?ﬂ’é?rr?
cool ed to ambi eﬂliedhmdaﬁdﬁ(v(}armhewcmvmsn@d in e dark dor ﬁdmurs at 80° C

Fol et o tCheg o038 Stk ABRRRL bl i ST, The' Bch s

distillation ofsolﬁéntzywitcﬂnedrteahepmenbxmceumdlsidlmnn, mnbmmingd‘.he

hept d t
pregc?B?t gtne tLe%?gﬁam{d'?n %%%ﬁ(iaﬁlﬁ@?%{?&&é&ﬂﬁ m%blﬁgar onste (2.0
kg): then 30% hgigtidlasiomef 320 da ( sezt)tl%mxawqu(ﬁﬁwfcﬁmﬁc Bedte[err] Q)

10 nixture. Thge %rédﬂearveﬁheﬁmmmb Bufferedas éﬁ)mdb/ﬁi armt to The

 Edusaus phase. BFRSRHpite et esidise): i?ﬁf?ﬁee?@#ﬁit VBiarhaeats (1.0°

and the conbi nekg)theni30% deydrogere peréxided8siL) mhmﬁdultto theet ehiilled (T°G) L) ,

hhot ot rfhol %ﬁﬁ*ﬂl? hi Seflh 4 bfdn e ﬁg#%& YperARind YyblaaRy, i
(1.8 L). The nepkased wene paytitioned,byithi mucht ofothe titepium] esidhe remaining
cake was WaSheggil'\gr.]%] a&ﬁéﬁ&g Qds. "Pidagakous has?w%iagék e?zﬁed}t%w@‘yﬁu' I d

was dried at a e e under nltro en
(2R-ci s) - 2- [ [ 1- heptans g('ﬁo ﬁ gé 1;19 Xrganic phases were ltered washe

et 1 ey S it e, T
O e SRS et S Yok ol 3, ISR o il
added to a chil temd érzﬁ{m'e; mn adding wtater ¢H.8sLur Tjneahatemahmnsoliltealby i de
gncjl ﬁtSa:(gl néBt ﬁe %per a ur e be owﬁg e\éiwﬁg(a%ggélwﬁt %que%mu/gsm%}é%nolt
0-5[err]C for 1(216«.0 Cxthencthe salid ed @tam ure ungder) whil e
m"‘!s Rtegl \r/]v: t”% Egleg.{ﬁ'ﬂ?é‘d a. %5)?1?6? 9§ t9h pare (%fi’i‘c’z&ﬂ-@[[ﬂt@ 5%19&?1&1&*&%:?&11%)5 '
20 -et enyl oxyi-.?'-(‘f1 ﬁuor enylg-i thenyime%yl)mophohne)
- The dimethyl titanocene reagent may be prepared as
follows Methyl lithium (590 g, 26.9 moles) in a solution of diethyl ether
(4.38% wiw, 138.5 kg) was added to a chilled (-8°C), well-stirred slurry of
titanocene dichloride (3.35 kg, 13.5 moles) in methyl-¢-butyl ether (13.4 L)
25 while maintaining the temperature below 5°C. The resulting slurry was
'_aged at 0-5°C for 1 hour. The reaction was quenched by adding water (8
L) while maintaining the temperature between 0 and 8°C. The organic
_ phase was washed with cold water (4 x 3 L). The organic layer was then
solvent-switched to toluene by distillation with concomitant addition of of
30 _toluene (24 L) while maintaining the temperature at 25°C or less. Weight
- percent assay by 1H NMR showed the solution to contain 1.75 kg of
... . dimethyl titanocene (63% yield, 8.35 wt% solution in toluene). The

matenal was stored under nitrogen at 0°C. The progress of the reaction
- was followed by IH NMR (250 MHz, CDCI3, 10 second delay between
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solvent-switched to toluene by distillation with concomtant addition of of
30 tol uene w@dsduaahi | e maintaining the tenperature at 25[ er pEEnuspsi=rss.
Wi ght percent assay by [err]H NVMR showed the solution to contain 1.75 kg
of dinmethyl titanocene (63%yield, 8.35 w% solution in toluene). The _
material was stored under nitrogen at O[err]C. The progress of the reaction

was followed by [err] H N 25% , er h@ 1 %e(coglgl g&%gﬁtgw‘aen ?45
) | . 888) Efmlgﬁé&? g %)% 161 5—8@, soffD); e: gH) :
Cp[ er PrTis(ejs?\/Ei 6.22 (si,immzom,?s;am;cmm&sam(s,cmm_r] Tid[err]: [err]

6.56 (s, 10H). The di et hyl t anocene reagent alterpatively nmay be
prepag ed as follows. To gﬁbﬁe&mg sﬁrfé@mcaneyeasem alievnatively maydre de 5

L e T

. 19.2 nt, 3. .
'? enper at ure beldsapwise mathyhmagnesiums thlorideCHgMgED (19.8rgg162 mi., 3.0M

; e . . : for E0
i, duri hg. 105\ REEn 7R b EE 4 & e oRpk 10 Y8 iRt Bing 1o fompprature

di ssol ved. A Nbelew 8. oA visqows shutryswap|formed askeagnesiunnthlarideact i on
COmI 11 on - et T e Sy i ot 204 ol
i met byl ¢ 10 an 005 e e BRBIRAIE rel GPaTiti hed distalyed ANMR sssayon a
(CH ](ca_r r } d15 gmgnbh?arsemmaM$ M&eﬁ@ﬁ%ﬂﬁﬂ&éaéﬁé@ %aﬂﬁﬁétign?'ﬂ-(ﬁ%ﬁgm
eact| on v« RSRRIS ohanQGEREEN Yoo kS of Fatef SACT 45| 8 CDCIh e

ammoni um chl or ichiborof@rmrilayer washised direotlyrforiNJRridlgsiscnDémethyke bel ow
10[err] C. The tR4paben®has TeaeHAIRA MO&{@%‘%@M@@?@- @% eEged

i th ol t. 3x20 i d brine (20
\II\lMaE er (r:fsq- ig{ frg(ég;b) Thp?@%gpm@hab cgmgumnd hag gesopancem@2:0:3apprh under

vacuum t o. appt dewieldy ahidltheptditend WHchRirfide Wak ¥BboXindd Gt 83 B?h?” '133%
43 g, and -NWR ana%s showed %Qé}ﬁgl% in.di.methy HI t,%nocene (4. 1 d, Yo
yi el d). The THESH Wds awn oy Hen of acsolyti B of )% aoneomsount
of THF i ncr easemtioniwmathloride (20 nils) 6vweagt0iminhaaidisining the tefiperature
under ni trogenpdiodGoe¢! THRLNS Were S3pathtl XA the! GRAGH ShaSS Yoy MY be
20 - washed with cold water (3x20 mL) and brine (20 mL), then was dried
* with Na2S04 (20 g). The filtered organic layer was concentrated under
vacuum to approximately half volume. The total weight of the solution
was 43 g, and NMR analysis showed 11.2 wt% in dimethyl titanocene (4.8
g, 96% yield). The THF level was 2%, however, the presence of a small
25 amount of THF increases the stability of the reagent. The material was
~ stored under nitrogen at 0°C.
Alternatively, the dimethyl titanocene reagent may be
prepared as follows. To a well stirred slurry of titanocene dichloride (249
. & 1.00 mol) in toluene (2.75 L) chilled to -56° (internal temp) was added
- 80 MeMgCl (750 mL, 3.0M in THF, 2.25 mol) over 1h, maintaining the
' temperature below 8°. The resulting orange slurry is aged at 0-5° for 1h,
“or until the insoluble purple Cp2TiCl2 has dissolved. A NMR was taken
to confirm reaction completion (see below), then the reaction was
" quenched into a solution of 6% aqueous ammonium chloride (700 mL),
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prépared as follows. To a well stirred slurry of titanocene dichl orlde (249
g, 1.00 nol ene (2.75 L) chilled to -5 (internal tenp fo@%

MeMgCl (750%%{99/@(3%% in THF, 2.25 nol) over 1h, maintaining tk enper a ure
bel ow 8. The resulting orange slurry is aged at 0-5 for 1h, or until the

I nsol uble purple Cp[err]TiC[err] has dissolved. A NVR was taken to confirm

reacti on conpletion (see bel o then the reaction was_quenched into a .
sol ution of 6unaintained akf-h.ukhe erganiccphasmwas)washed withmeldveaterd at

?'5§5m-|:;19 OLQaWBﬁSﬂ!iaﬁBZimd bMéh NaIWMLh th@hﬁvwﬁgiedﬁiﬁx_r:]ﬂa I Gmd@ E)."Fhe
, then i ed wi err e filfered Organic
| ayer was eva%ﬂ%{j‘”fmc ayer ﬁﬁl ?A}%i%ﬁ&%m apdaternal
25[err] or | etumpétéitaré of 26561 Jess). oy o381 NMRoshéwbdithen to

cont e 1% O Riaes oM ot i jﬂtﬁdﬁ”&%ﬁyw?@ig 8B ibhe Mar i ng

the materi
material and ninivewe/THEF). r‘lbqncdliyathem‘&lbmablwﬁs greatey thanf3§%hsure, with

d f
o easi o1 aos by, alh oftilo Behrtingniiedy a”‘ﬁf%%ﬂ"#%ﬁ*am@ i pfe e’
i ncreases the @EEPF@?Y&E ﬁlﬁ'&h%m I‘al'ﬁ toel .0 Kgy gmggtbﬁ;w%ﬂdhltmn
nitrogen in amewlﬁdnsaﬂwm@f& an Rhkier KB qiiswelv&'\ﬁ{

(s 10H), -0.05 (3 A% "Ti O ME: errib& 29 F&,ﬂsﬁra a®p
Cp[err] Ti élo[ er B%hﬁé sapes rae ‘@%ﬁ’@r?ﬁa&%{ aitéﬂHi
113. 20 (Cp[errvnuss evl7m(t mqgen@FMﬁ&m$e0?] qumﬂu{ema

ggl 3r7m( Méz)r bax . Q JOR), .05 (s[ M{y{%ﬁf %Sﬁgge(s’ %%Iei o?n p n(iiyt ons:
aqueous phosthP 8 6(%5(53\40 82 § 138:20 (sziet‘léc'ﬂ on: WV

(( ()

at 220 nm 'meuqe;sqms

(R eis). _[[1 % 5_ | S a1 tr?efittﬁfyg ), 50.37 (Me). Cp2TiCla: & 120.18.

et henyl ] >8] - 3- (4-f1 uoroé&L |°5>n31 mmyM%M@, 25 cm x04.6 mxops;
(2R-ci s) - 3, 5- IViobilei nawoawtbﬁit}ﬂwm "RASRRIsCpIIcE o}iéémd gss 35, VW%, & 1q

fl uor ophenyl henyl h mn
L) S e P, L S M
f 1 uor ophenyl) nbtentlen)timesh@li ois)iB[[1A8. &Ms{ﬂbﬁﬁl@oﬁﬁheﬁh y)plaényl]-
( 2(R;1C:c iSL()?()ifﬂE%\t%@&;&JBfﬁﬁQ@ﬁ@%%% w&qgﬁgﬁﬂéfﬁfyﬁjmophohne 17.2
utes; -czs)—3 5-b1s(tnﬂuoromethyl) enzeneacetic acid 3-(4-
N ﬂuorophenyl)-4—(phenylmethyl) -2-morpholinyl ester: 18.9 minutes.

EXAMPLE 18

25 (2R-cis)-2-[[1-[3.5—bis('1‘riﬂuoromethyl)phenyl]ethenyl]oxy]-3-(4-
- fluorophenyl)-4-(phenylmethyl)mopholine
A toluene solution of (2R-cis)-3 ,9-bis(trifluoromethyl)-
" benzeneacetic acid 3-(4-fluorophenyl)-4-(phenylmethyl)-2-morpholinyl
__ester [i.e. (4-benzyl-2-(R)-(3 5-bls(tr1ﬂuoromethyl)benzoyloxy)—S-(S)—(4—
- 80 - fluorophenyl)-1,4-0xazine] solution contained 2.99 Kg, 5.67 mol) was
‘. evaporated into a 100 L flask. The flask was purged with nitrogen, then
- tetrahydrofuran (25L) was added, followed by a solution of dimethyl
... titanocene in toluene/THF (12.5 wt %, 4.2 Kg contained reagent, 20.2
. mol).  The orange solution was sparged with nitrogen for 25 minutes,
35 then was heated to 80°C. The reaction was aged in the dark for 4h at
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ester [i.e. (4-benzyl-2-(R)-(3,5-bis(trifluoromethyl)benzoyl oxy)-3-(S)-(4
30 quorophen I 4- oxazine] solution contained 2.99 Kg, 5.

evapor at ed wa ‘%\“%oo L flask. The flask was purged with nit r%%yﬁ%%’ﬁéﬁé
tetrahydrofuran (25L) was added, followed by a solution of dinethyl

titanocene in toluene/ THF (12.5 Wt % 4.2 Kg cont ai ned reagent 20 2 nol).
The orange sol ution _was sparged with_ nitrogen for 25 m nutes t hen was

heated to 80[ eBPIQ thewapcoplad:tp ambienfctemperatura, ethﬂndrﬁibﬁ snd

80[err]C, the yater PO wasdddedind mmﬁf@wdyﬂwmelat(wcﬁbw)eﬁﬂghwt er
(1.9 L) was added.and the,m xture vas htﬁiated at _40[err &&erm
t

preci pi tating PRFIPItating the titanijun residpes as A greengo
anmbi ent t enper ainbient témpepatuteytise solidweas bymioved byt ﬁltnatmh;eﬂie ﬁﬂ'ﬁareake 5

o ude prod °ws§ﬂ?§c‘?m’& {ified Eoihg 8 ssoﬁiﬁﬁns °errsh %55 ééjﬁ%teﬁhe

cooling to anbhet mdnmmdmt@vasrmy u}h@tene ot{80
material was i g 9' @Jo% t@aﬁﬂléﬁ@uaﬁﬁeﬂt&&efﬁdxpaam Watbe(Fake) Yo sRshed
th Oferr]C 1 a met hanol the sol e t anb en 0
\tMe nper gt ur]e un %ﬂwaszsgé% Hmttqrg at 9 ?\ABh? %rll e was é"aSLeé
l(Jl ﬁ ( TF: fl ;JOF Omth'h Dl)’OHEO%|dcﬁth€ﬂhdrﬂoﬂ|21lz)3aﬂ&thbl§bll_1§phﬁ§)&'ied4at ambient -
enyl me ol ine SO
[OR [ 2a( R 3a]['m“B it"[rﬁ(‘?‘i@"\éﬁﬁ oﬁ%ﬁgﬁ%w ?%qélﬂl?@;@q 3- (4-
fluor ophenyl ) mbisf Hewlhthenﬂ‘]m]t—&-(@éhhm)ophenyl)dh on. of
2R-ci s) - 2- 1
éhengi ]S)et he%l x?y'lgd(%tgﬁ? ??%2 a%ésr?}?nedt hyl ) nrophol i ne (1082 20

g, 94% pure, 1. 94 noles) in 1: 1 et hyI acetate:ethanol (13 L) was mixed with
10% pal | adi um on-carbon (165 g). The rEXAMPIE 3burry was treated with
hydr ogen (40 psi, 20-25[err]C) for 12 hours. The reaction was nonitored by
hydr ogen upfake and HPLC. The vessel was vented, and the catal yst was

renmoved by fil- {%&[Ba&*}ﬂaalw-[/hEB)S-rlgs(mrﬁluwcnhgﬁtyl)phdnyllethetj'])@-(&s

acet at e:-et hano!ﬂ 8o ne,f,.gh L f’o)u " f9noi ned organic
phases contai nf'ig ct ude g{
bi s(Tri fl uor onethyl )phenms ution, @R-4tsr)+2:Hr is(friflasnomethylier e

- phenyljethenyl]oxyl-3-(4-fluorophenyl)-4-(phenylmethyl)mopholine (1082
20 . g, 94% pure, 1.94 moles) in 1:1 ethyl acetate:ethanol (13 L) was mixed
- with 10% palladium-on-carbon (165 g). The resulting slurry was treated
with hydrogen (40 psi, 20-25°C) for 12 hours. The reaction was monitored
by hydrogen uptake and HPLC. The vessel was vented, and the catalyst
was removed by filtration. After washing the catalyst with 1:1 ethyl
25 acetate:ethanol (6 L) followed by ethyl acetate (2 L), the combined organic
phases containing crude [2R-[2a(R*),3a]]-2-[1-[3,5-
| bis(Trifluoromethyl)phenyl]ethoxyl-3-(4-fluorophenyl)morpholine were
. vacuum concentrated. A second batch, starting with 1078 g of (2R-cis)-2-
- [[1-[3.5-bis(trifluoromethyl)phenyllethenylloxy]-3-(4-fluorophenyl)-4-
30 (phenylmethyl)mopholine (1.98 moles) was prepared. The resulting
. crude [2R-[2a(R*),3a]]-2-[1-[3,5-bis(trifluoromethyl)-phenyl]ethoxy]-3-(4-
‘ fluorophenyl)morpholine was vacuum concentrated and combined with
the first batch. The combined batches of crude [2R-[2a(R*),3a]]-2-[1-[3,5-
. bis(trifluoromethyl)phenyljethoxy]-3-(4-fluorophenyl)morpholine were
35 . flushed with methyl-z-butyl ether (2 x 3 L) in order to remove residual
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vacuum concentrated. A second batch, starting with 1078 g of (2R-cis)-2-

[[1-[3.5- b| h?g);g#ﬁ?r onet hyl ) phenyl ] et henyl ] oxy] - 3- (4-f | uor op:’be(&y,%%%gﬁ&

(phenyl net hy oline (1.93 noles) was prepared. The result
[2R-[2a(R*),3a]]-2-[1-[3,5-bis(trifluoromethyl)-phenyl]ethoxyl-3-(4- _

fl uor ophenyl ) nor phol i ne was vacuum concentrated and conbined with the first
batch. The conbi ned batches of crude [2R-[2a(R*),3a]]-2-[1-[3,5

bi s(trifl uor oneéthyl apbtateldnd ethanol 3tHeh Were digsotved imméﬂhgll-ltrmMEEh&B@

Lo &yt "okt Tk st Rinifesaed 3 sobtach R4 (09 S, AR IGHR) ot

ether (3 L). Th%&aiﬂ*éﬁa}hz-[&da@bm(wnme&hﬂmxgllethosy Hds, 80%

| d f
FETGAER i e e e i A el
uor opheny
vinyl ether, 65Qhithind weeé Biirréd Rnder Mﬁﬁ%j&ﬁ%@h ﬁ%ﬂuﬂ@aﬂ&f’ fepo1BdFON

d u 4 t 40 f

Sield wae By Apeey mad veas S7s il 5 SEBTaba e dlas QR&W‘;M%@ qpd ot
{ﬁact |t gn ?glet t thee rextciiopsageycther acatalyst vwgs femoved bynﬁlthatiunfth&h_rheg?isrdg%ﬁc

en the filtra :
bat ch was t'{ﬁeatigiao(m\l\ﬁ%ﬁqﬂ.}s/é\/aﬁrﬂr:rﬁr é%?ﬂ#ﬂ%ﬁbﬁdﬁrﬁéiﬁ‘ t ol uea; ;llﬂtfionlﬁg
aci d nonohykrate (575 , bat¢h iwa W armh@0°C) s on ofip-
p-tol uene 5U|f lﬁF éa ngil 4%5)(595 h&ﬁs nP methsrl-t-bu
SRR iR S A T
tﬁrrper ﬁt ure gndbMQOfﬁﬂelt;ﬁé rfgelmot xy8-(a2flabr x@ﬂ?ﬁo}ﬁhoﬁﬁa%@ n
t t was e at
e L1 proc, e P i, e BT So  r
(1655 g corl&cttnmperatpne lanﬂ)heﬁaxiem P wrats) addéd.- Z‘Heibé&lﬁwas aged fo;'0
bi i fl -3z
met hyl benzencoy ?X’%? “&%‘a 59‘8%**‘%‘&‘?@“*993’3’"3%# T safaweg” |
the second sol uwash dad Wﬂmﬂuﬂ 62 %28 kb tbendirie@ undes4
m. MIBE at 35[ eﬁi&ogweu'm@(mss Q%h@éteﬂ%%k%ﬁﬁ%?%ﬂ?&@*)}éﬁ]?ﬂ u] 2fgl5.25

a thick slurry._ Then,520 ni of., hexanes,was over urry

was stirred 2 hPis(triflgoramet ch‘ﬁ'?é t}ormbepﬂmrahow%ashed
with 2 x 60 ﬁeth&l&ﬁuhemﬂﬁasatea(sdlwlrge@vt%'p&ré T0%tyield) Alternatively, to

+' the second solution was added a solution of 16.0 g p-TsOH monochydrate
- in 64 mL MTBE at 35° over a 20 min period. The tosylate salt crystallized
~ as a thick slurry: Then 520 mL of hexanes was added over 1 h, and the
slurry was stirred 2 h at ambient temperature. The slurry was filtered,
- 256 washed with 2 x 60 mL 1:4 MTBE: hexanes, and dried by air suction to
give 51.9 g of the tosylate salt (75% yield) containing 0.9% of the
- undesired diastereomer. HPLC conditions: Column: Zorbax RX-C18, 25
" cm x 4.6 mm; Mobile phase: acetonitrile:aqueous 0.005 M sodium
. heptane sulfonate, 0.002 M potassium dihydrogen phosphate, 0.0005 M
80 ' disodium hydrogen phosphate (75:25, v/v); Flow rate: 1.5 mL/min;
- Detection: UV at 220 nm; Approximate retention times:
[2R-{2a(R*),3a]]-2-[1-[3,5-bis(trifluoromethyl)phenyl}-ethoxy}-3-(4-
" fluorophenyl)morpholine: 4.5 minutes; N-benzyl [2R-[2a(R*),3a]]-2-[1-
- [8,6-bis(trifluoromethyl)phenyl]-ethoxy]-8-(4-fluorophenyl)morpholine:
35 25.0 minutes; (2R-cis)-2-[[1-[3.5-bis(triﬂuoromethyl)-phenyl]-éthenyl]oxy]-
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give 51.9 g of the tosylate salt (75% yield) containing 0.9% of the
undesired dipaséggiggyer. HPLC conditions: Colum: Zorbax RX- ClBctaf8e®187%6 4. 6
nm Mobi |l e phase: acetonitrile:agueous 0.005 M sodi um hept ane sul f onat e,

0. 002 M pot assi um di hydr ogen phosphate, 0.0005 M 30 di sodi um hydrogen
phosphate (75:25, v/v); Flowrate: 1.5 nL/mn; Detection: UV at 220 nm
Approxi mate retention tines:

[2R-[ 2a(R*), 3a3{4-ﬂqm-oph¢aybr%-(ph¢nylmﬁtbmbq1My BP.¢: minsapes.3 HELC
6. bi s 11 11 ior R R oo Fior oheE st hs
25.0 m nutes; acetomtnle aqueous 0 ¥\}I sodium heptane sulfo ate 8 I?)?) IUIe
gZ(RAC:c |S) or2 [[1 &ﬁsEnhhSdﬂlﬁrdi‘b phiekph %%el , (010005 M@ab&h’hhi(lmdrogeﬂ9-

u
conditi ons r%ﬂ%hﬁgqgﬁg%?ﬁ“zgp ;%Pé}m ﬁﬁgﬁttbonphw At 220 nm;
acetonitrile: aAp pmnihﬁé&fetéhhoﬂtnmekce&ﬁr{@aéﬂf)‘M&{Ze[l-CB,BG)Z M pot assi um
i o ogen shosigioudBiiv gy e P el o
times: [2R[ 2am;1ta]l?xagt§rgop®r5:f [2R-[2a(R¥), 3 -2- [3 5-b1s(tnﬂuoro-
bi s(trifluorongidi gE)?h@Pyul 5 2a 8 @ﬂﬁﬁr&éﬁ&%ﬂ%&%@%&ﬁﬁéﬂh% irfiutds0

m nut es; Di astereo 3a] ] I s(trifluoro-
met hyl ) phed| | ealm}qa EFOYBkeny ) mor phol ine:11.0 minutes 10
(epimeric at -nmethyl group) EXANPLE 200 -

[2R-[2a(R*),3a]]-5-[[2-[1-[3, 5- b|s(tné%&:b@él)phenyl]ethoxy]-3-(4- 15
f 1 uor ophenyl ) - 4- nor phol i nyl ] met hyl ] H 1,2, 4-triazol-3-one
Powder ed pot assi um carbonate (682 g, 4.93 noles) was added to a sol ution of

2R-[2a(R*), 3 |5JB§'€ -(4-
Lhengll ?( etir;r(’zx;l i%%%é(]l? I)gsoaﬁ%g’@%t[?'llé m&wfh ethﬁl)lpg engl]e oxéy] ? % at e
(salt) (12 pheRY. w31 SOLIEAVE 31 : =) S EXIAZ0V O -ONY
(375 g, 2.26-nol es) andPiivﬁHrB&' dthﬁﬁﬁhd%aﬂi«ﬁldtb (632 messhaa@s)«ms

G Ut ed i b 1548A4 3 aoRuERD f“l%ﬁ BAERPFSN D Blel e ol Quﬁ’i‘ﬁs
ammoni'um chl or p‘ﬁen&ll]leﬂh)oxy]lﬁe(%asnmhmsd)marphdhmddnmhliylldmzeqeeous phase

was back extr a nmé &aﬁ)]&}%%%g% m&si ?13?_ %&ﬂboﬁ&lﬁﬁhﬁo} 8 L),

foll owed by 1: xane
- %0 - acetamidrazone (375 g, 2 6 moles), and dJmethylformamlde (10 L). The

** peaction was maintained between 15 and 25°C and aged for 2.5 hours.
- The batch was diluted with 1:1 hexane:methyl-t-butyl ether (10 L) and
- 10.9% aqueous ammonium chloride (11 L). The phases were partitioned
‘and the aqueous phase was back extracted with 1:1 hexane:methyl-¢-
25 butyl ether (2 x 8 L), followed by 1:2 hexane:methyl-¢-butyl ether (8 L).
The combined organic phases were washed with water (2 x 15 L), then
vacuum concentrated. The resulting material was dissolved in xylenes
(20 L) and heated to reflux (137°C). The solution was maintained at
- reflux for 3 hours, then cooled to ambient temperature, whereupon [2R-
30 [2a(R*),3a]l-5-[[2-[1-[3,5-bis(trifluoro-methyl)phenyllethoxy]-3-(4-flu-
‘orophenyl)-4-morpholinyllmethyl)-1,2-dihydro-3H-1,2,4-triazol-3-one
crystallized. The batch was aged overnight, then filtered. The filter cake
! ‘was washed with xylenes (2 L), then hexanes (2 x 2 L), then dried under
- .- vacuum at 830°C for three days (696 g, 63% yield of [2R-[2a(R*),3a]}-5-[{2-[1-
- 86" [8,5-bis(trifluoro-methyl)phenyllethoxy]-3-(4-fluorophenyl)-4-
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The conbi ned organi c phases were washed with water (2 x 15 L), then vacuum
concentr at e‘% 9‘5;3& fesulting material was dissolved in xyl enespé¢pRiségns2es
heated to re ?137[err]C) The solution was maintained at reflux for 3
hours, then cool ed to anbi ent tenperature, whereupon [2R- 30

[2a(R*) 3a]]-5-[[2-[1-[3, 5- bls(trlfluoro met hyl ) phenyl ] et hoxy] - 3 (4 flu-

or ophenyl ) - 4- mor phol i nyI | met hyl]-1,2-di hydro-3H 1, 2, 4-tri azol -

crystallized. Hnerphalinyllwethyiid, me-l%ﬁ-tﬂazpbﬁ&ne,'ﬁkﬂa %(R}&-(Elrke
was washed wit ?3,}&%&?@%&1 o’mtﬂn ﬁ %gmﬁmﬁg% 3-(B)kd-Addi@plikniyics (845!

vacuum at 30[ err ree

[ 2R-[ 2a( R*) , 3aprosiH4H 132, g-xazoo ne)

[3,5-bis(trifl uoro m%‘t hylm&m&aghﬂwﬁtfeﬁfodﬁa%a Mf epatred-dfollows
nnrphollnyl me :1,2-dih

01 (R -
5-bi s(trPfl %e;mol? ﬁ“ﬁﬁ&? %ﬁh%‘&lg (5

oxo 1H, 4H 1, 2, chlmazeﬁamdxmym h3ig, 6}03/619 kg @.5 egpan

duct b ?dvﬁﬂr
g.r(iZUSmI ;n;ay " af%ox (g’lé{)lg{ct{eﬂt)gir azone 516. 3 32(13%)3991
KlerrfC err] (DL@ & Lﬁa&%ac)ls agtdedm/solution )methvl&asbmdf%l on of

amine sal t and Rgygke %y Pohé ih DMB @W@ﬁ7'ﬁkéﬁhtﬁgiﬁéf bélu)@ﬂﬂle%

sol ution of N cetam dr.azone | 7
first hal f 187 weddedqye eﬁgg 6@&%"8@}"9 thﬁ%H'\‘/S&l‘ fing with

IA ;gte Watﬁr bgé h%reixfﬁﬁﬁ] hdﬁmﬁdmﬁ@lé e‘ho@dﬁf C}:ﬁ'\/eAgb%lehblaﬁ&tﬁlﬁmlthé

er e addition,. the . an e Je

quenched with &&§P %ﬂ%r’*ﬁ?ﬁ%ﬁ?’ﬂdﬁ ﬁxetr %F@Baﬁ'(%‘ga) ater
sol ution. The ¢i§bpandimgthyls-betydrether MSIBE)/\éSOIécboluhbnwéﬂm prMc layr is
NaHCGO3, bri ne, T dtdyers is
back extrgéggdzggﬁlﬁmg) raaﬁivgg%ﬁ%g@?%ﬁ@%ﬁe co d%éd}:&f@ qségdutlon S |
concent r at t esich) respectizely aquenusplayers is backiexten withxy| ene
(25L) and diisqyRgyhsl WIBE «1«51.()6 'ﬁé éammd MTBE! aﬂuhenrxefcbaéentrated o

oo o O syl ghie FeslFio ol Brpcist b copsolead b Rateas ot sador
B0% | Cypi cal |y g O B UG e e “dﬂ"kc‘f'a??eﬁ.’ i n
hot 3ret Kgnol %fggé mtgﬁ B%i‘fd 1 at%ﬁ‘é’ﬁ %i‘re%e‘f'g %H‘F& 1'ton‘«if’ R Eval
i s washed the the reaction solution is cooled down to réom temperature overnight
.. and filter to get the title product (expect 1.33 kg, ~80%, typically purity
98.5A%). The resulting crude product is dissolved in hot methanol
(13.3L), added charcoal 133 g, then filtered and the charcoal is washed
with hot methanol (3.3L). The methanol solution is cooled down to room
25 temperature, then water (7L) is added dropwise. After being stirred at
room temperature for 2 hrs, the suspension is filtered to isolate purified
product (i.e. 2-(R)-(1-(R)-(3,5-bis(trifluoro-methyl)-phenyl)ethoxy)-3-(S)-
: (44ﬂuoro)phenyl-4-(3-(5—oxo-1H,4H—1,2,4-triazolo)meth&lmorpholine) as a
- white crystalline compound (expect 1.20 kg, 90% recovery, typical purity,
80 99.5A%). HPLC conditions: Column: Zorbax RX-C8, 25 cm x 4.6 mm;
.- Mobile phase: (A) acetonitrile, (B) 0.1% aqueous phosphoric acid; Linear
 gradient: 40:60 A:B to 70: 30 A:B in 10 minutes; Flow rate: 1.5 mL/min;
+ +: Detection: UV at 220 nm; Apprommate retention times: Alkylated
- intermediate: 5.7 minutes; [2R-[2a(R*),3a]]-5-[[2-[1-[8,5-bis(trifluoro-
35 methyl)phenyljethoxy}-3-(4-fluorophenyl)-4-morpholinyllmethyl]-1,2-
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wi th hot nethanol (3.3L). The nethanol solution is cooled dowmn to room 25

t enper at ure,, & ter (7L) is added dropw se. After being sidyy 1134667 OOM
terrperature 43%34%6 the suspension is filtered to isolate purﬂl'r]?yd

product (i.e. 2- (R)-(l (R -(3,5-bis(trifluoro-nethyl)-phenyl)ethoxy)-3-(S)-
(4-fluoro)phenyl -4-(3-(5-o0x0-1H,4H 1, 2, 4-tri azol o) net hyl rmrphollne) as a

Lo ™ | MR A ARSI S R A S LSS B Y

phase: (A) aceppdtiess iwas sﬁ&ec{heh%;aidamﬁed)hssbﬂmglpnlymodphio Ferm E ddi ent

2t 220 nm - AppraRiohaacteRih By A K ey BT Bttt et iR Iy O

m nutes; [2R-[fefleetionsatjapproximately:318.6,i16(7,1%.1.ub7.8, 189, 20.1, 20.6, 21.1,
met hyl )pher*a/LI ]93@023]9 %PW gu Q{%gpyl ) - 4-norphol i nyl Jnmethyl]-1,2- -51 -

di hydr o- 3H triaz 3-one: m nutes. A sanple prepared by this
process was subsequently identified as being polynorphic Formll. It was
characterized by an X-ray powder diffrEXAMPLBE®2iern with key reflections
at approximtely: 12.6, 16.7, 17.1, 17.2, 18.0, 20.1, 20.6, 21.1, 5 22.8,
23.9, and 24.8 (2 theta). EXAMPLE. 21 Preparation of Form | of

2- (R -(1- (R) (Fréparatidn of Formolref 25(R)-(14R)-(3,5-bis(trifluoromethyl)-

oneny ) o i) el et A L e B A e,

phenyl)ethoxy) rdazelomethylmerpholine| - 4 (Q (R oxo-1H 41 2 4.

triazol o) met hyl mor phol i nFo¥RST BF 2 _lblié 'ﬁ%&n&hﬂf) 2-(R)-(1- 15
(R - (35b|s(tr qu - - f ro),phenyl - 4- ( 3-(
5- 0x0- 1H, 4H 1P &@%@ﬂﬁ&i’% K?rgr( ?E&Mgé’eéat e at 25 C,
f ]9| |20\(N%1 ?y I( Sé eharzom:nb f | TneerpHoditie fvﬁblxﬂ"ebiréd byt svrirding Borinl HY 6f 2-(R):(M |
) uor hy
phenyl ) et hiiy) }%ﬁ%ﬁ ‘;{ W“ '%D ?Wg 31@)4% ngr@phf8y1-4-(3-(5-
triazol o) met hy brotl¥hé -ﬁeﬂ,'é;d:uaabkz)mthyh:exp inein isopgopyl acatateat 25°C,
R-(1-(R-(3, f; S) - (4f|uoro)pheny|
f Zl E3 ES) o§<o- qug tr J%’s\ﬂ%bﬁz%mﬁﬁofl nﬁei)ait% Sat hanol
propanol , wat ers* et hanol at, Y, Mrle%f%'r( M%(ﬁﬁ-b@(mﬂngmq’cbyl)-
, o 'phenyl)ethoxy)-3-(S)-(4-ﬂu_oro)phenyl-4-(3—(5-oxo-1H 4H-1,2 4- '
20 .- triazolo)methylmorpholine was also prepared by swirling Form II of 2-
5 (R)-(1-(R)-(3,5-bis(trifluoro-methyl)-phenyl)ethoxy)-3-(S)-(4-fluoro)phenyl-
- 4-(8-(5-0x0-1H,4H-1,2,4-triazolo)methylmorpholine in ethanol, 2-
' propanol, water, methanol/water mixtures or acetonitrile at 25°C,
followed by isolating the resultant solid by filtration.

EXAMPLE 22

Preparation of Seed Crystals of Form I of 2-(R)-(1-(R)-(3,5-bis(trifluoro-
_ methyl)-phenyl)ethoxy)-3-(S)-(4-fluoro)phenyl-4-(3-(5-o0xo-1H,4H-1,2,4-
30 friazolo)methylmorpholine
E A sample of Form II of 2-(R)-(1-(R)-(3,5-bis(trifluoromethyl)-
N phenyl)ethoxy)—S-(S)-(4-ﬂuoro)phenyl—4-(3-(5~oxo-1H 4H-1,2 4-
tnazolo)methylmorphohne was placed in a small aluminum pan and
- the unsealed pan was placed i in a Differential Scanning Calorimeteric
35 - Cell (DSC) instrument. The sample was heated from ambient
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followed by isolating the resultant solid by filtration. 25 EXAVPLE 22

Prepar ati on Crystals of Forml of 2-(R-(1-(R-(3,5-b ro-
met hyl ) - pheﬁ@é?ng‘ﬁ%xy) -3-(S)-(4-fluoro)phenyl -4-(3-(5-0xo0-1H, kgr(r%jg?g&
triazol o) met hyl nor pholine A sanple of Form Il of

2-(R-(1-(R-(3,5- bls(trlfluororrethyl)

phenyl ) et hoxy) (S)-,(4-1l X0-1H 4H 1, 2, 4-
triazol o) met hytﬁpﬁmﬁéoﬁiogﬁggéé q°ﬁl °§'Inlﬁﬁ W&&H‘Bﬁ?&fﬁ% The
unseal ed pan V\Eéslﬂtmge@blidl isshithbly foitusd @@éé&lmsmb Qﬁltﬁetla&gé-sééle Cel |

230 111G, 1 heRMRAHPI AL FOTof & O Cagar M PEuSEemetyPt | g sol i

i S fSUI2 t ?gl) e 1; ophanyl)athtmyéfB-tS)y(ét-ﬂt&a)ﬁéTgi—MBﬁé-melH,ﬁiéh2{4at ion of Form
0 me
phenyl ) et ho'éy)‘ f@’)’?’ﬁ uorl‘:).;)hi:!ﬁixg -4- )(/3 (5-o0x0-1H,4H1,2,4- 5

tri azol o) met hyl mor phol i ne EXAMPLE 23 Preparation of Form I of
2-(R)-(1-(R-(3,5-Bis(trifluoronethyl) EXMPLE 23

phenyl ) et hoxy) - 3-('S) - (4-fl uor o) phenyl - 4- (3- (5- oxo- 1H, 4H1, 2, 4-

triazol o) met hyl norpholine A 22 liter flask was charged with Form Il of
2-(R)-(1- (R) Preparation of Form I of 2-(R)-(1—(R)—(3 5-Bls(tnﬂuorometh 1)-

Ui a1, 9 . BRPRTERS %P%Jﬁ}ﬁ‘ipﬁ qﬁéﬂ%%%si(é SHRICRY -3 (om0

15 The mxtur briszel dimethylmorphé . V\:hl ch t| ne all of the
solids were in sol utlon T }mk. and
seeded with approxi mat el y ?8 lﬁ* Eo )%}g F%E ?S@be(l 1%

+

Bi s(trifluorontdh ys( ng%eﬂuslgrphsnyéythmr lw&%oxo-

1H 4H-1, 2, 4- tr!lHZQI-Pm;‘JlJ%HdiBId)hﬁthyﬁn didoset gy 7tlﬁ: ethahor 20
h
e g W@%@%%&éﬁﬁg@%ﬁﬁ@d@n d: “w. §?§w§mure

was aged at rowere enmiahune Tl sclution was dllowdibts e6olitd FPLanll Gebded 2
Pt L0, BB BN oDt i 8B At © o T
Bxs(tnﬂuoromethyl)-phenyl)ethoxy)—3-(s)-(4-ﬂuoro)phenyl-4—(3-(5-oxo-
... 1H,4H-1,2,4-triazolo)methylmorpholine and allowed to cool to 45°C by
20 . which time a seedbed had formed. The mixture was cooled to 26°C at
which time 2.8 liters of water was added over a 1 hour period. The
mixture was aged at room temperature for 2 hours, then heated to 70°C
for 2 hours to ensure complete conversion of all Form II material to
Form I. The mixture was allowed to cool overnight, then it was chilled
25 t00°C, aged at 0°C for 70 minutes, then filtered at -3°C. The collected
material was dried on a filterpot with a nitrogen tent overnight and
drypackaged to yield 549 g (97%).

o EXAMPLE 24
30 |
Preparation of Form I of 2-(R)-(1-(R)~(3,5-Bis(trifluoromethyl)- .
. phenyl)ethoxy)-3-(S)-(4-fluoro)phenyl-4-(3-(5-oxo-1H,4H-1,2 4-
e mgzgl_)mej;_hvlmornholmp
: _ A pilot scale reaction vessel was charged with 2-(R)-(1-(R)-
35 (3 5-B1s(tnﬂuoromethyl)-phenyl)ethoxy)-3-(S)—(4-ﬂuoro)phenyl-4-(3-(5-oxo-
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25 to O[err]C, aged at O[err]C for 70 mnutes, then filtered at -3[err]C.

The col |l ect aI was dried on a f||terpot wi th a nitroggprhRbd13766
over ni ght a%%paokaged to yield 549 g (97% . EXAMPLE 24 30 Prepar at|60n

of FormIl of 2-(R-(1-(R-(3,5-Bis(trifluoromethyl)-
phenyl ) et hoxy) - 3- (S) (4-fluoro)phenyl -4-(3-(5-o0xo0-1H 4H 1, 2 4-

triazol o) met hyl norpholine A pilot scale reactign vessel was charged with
2-(R-(1-(R - 3H4 ﬁ-l 2,4-triazolo)methylmorpholine (Form II) (14.5 kg) and 158 liters

(7 HLTL ) ) T s 00 e 18 572
liters of met hﬁ??é‘ll"’u?ﬂeh @%ﬁ%z %s%&&@gﬁat"ga&ﬂ%r&f ﬁ@géigﬂwﬁsl of
t he conmpound haddddsda Imeﬂhe&dtasvabh&ryfiarsckgl m(eﬂianol ﬁaﬁﬁz)ai flushled)invwas

s 1 o Agh B, G o e A BRIBOT B RARE el il o Feritd "

(62[err] O and(62€D anst agedfarr1 hone. Thechatohswan shen eobled tob®@} end] C and
filt dth f ,
o bféiktroﬂgﬁ%‘% o ‘“"Q'%%g%'%aiﬂﬁs sk £ e Aﬁ?’ﬁ*‘ ol BF tmih e

bl own back to BDed bitglass son gﬁp{:nc}gehpg was
sparkl er, thenm&wemkatolmeefddct&ndmeMkvwméE fuhk éd t the and

finally to receiwi ng.,vessel he f S
of met hanof m?gagéﬁe’gﬂ}e& ?‘?1%‘“1%{1 |]:g %ﬁ@k %F‘?Fﬁ's ﬁn%Th'BaﬁWush
was recycl ed féo ahfeceiving eesseélo 'BheﬂnrieMas éﬁqwhefoi-waed,aﬂibd 50 llitets above
anbi ent. Then f %d1 {
recei ving vessg}emﬁgi ba chae&vdvas %%%%%eggﬁ%%gg% %%(ﬁ‘l"f}f @et é“il?o
liters via at: rrmmcyeledn fori10 mdnutes, to clerpthe venyctellineantt to hedt above
concentrati on, aghight. ﬁ%f’engi%gﬁas%aﬁéﬁffeﬂ)fo%d%@
50[err]Cang seeded vmth30g?‘ﬁ Form 1l o - IS)CEZS - ,5-
Bi s(trifl ud® onEesRivingyessel.) gwfﬁev%s h%f&ﬁ?%ﬂatamg; 48 1tere $0 1790
lHa4H- 1, 2, I4 ty litesd viw&tlhyshﬂhéﬁb@hsﬂiﬁatlﬁﬂ eXts: mglg yshowéd theﬂésm formed,
and crystals c o VAS
aged at 45[err ?@1& ﬂ:?ﬁﬁh bur, éjﬁ g?&%ég%ﬁ ﬂaé%cng %gé‘lgg'\%gtgd
thin slurry waend Saeded thho'iﬂﬂ gramsﬁqmr}eCFovmrhofﬁi(R)-(l-(R)-(B 5-
“* Bis(trifluoromethyl)-phenyl)ethoxy)-3-(S)-(4-fluoro)phenyl-4-(3-(5-oxo-
20 + 1H,4H-1,2,4-triazolo)methylmorpholine. An extremely light seed bed
. formed, and crystals could barely be detected even at 45°C. The thin
slurry was aged at 45°C for an hour, yet showed little change in
appearance. The thin slurry was allowed to cool to 25°C overnight,
resulting in a slurry with 60.6g/L of dissolved compound. A sample of
25 the wetcake idicated only Form I crystals. 83.6 kgs of water were then
added (83vol% to methanol) over 3 hours through the subsurface charge
line. Samples indicated 0.1 wt% 030 in the supernatant, and all crystals
were again Form 1. The batch was cooled to 0°C over 2 hours. The batch
~ was then dropped to a large scale filter in a single drop. Approximately
80 15 kgs of 2:1 MeOH/Water cake wash were used to wash the vessel, yet
there was still product holdup (possibly 500 - 1000 grams). The
- remaining 15 kgs of cake was were charged to the filter via a spray
| nozzle. 217.8 kgs of mother liquors and wash were collected (0.1wt%
.- 080). The wetcake (14.8 kgs) was then dried overnight at 50°C under
"85 " 27.5” vacuum with a 0.2 SCFM sweep. After 12 hours, TG analysis
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resulting in a slurry with 60.5g/L of dissolved conpound. A sarrpl e of 25

- the wet cake #zq&id only Form |1 crystals. 83.6 kgs of water ﬁ’

added (33V0m % hanol) over 3 hours through the subsurface charge I|n
Samples indicated 0.1 wt% 030 in the supernatant, and all crystals were
again Forml. The batch was cooled to O[err]C over 2 hours. The batch was
then dropped to a large scale filter in a single drop. Approxinmately 30 15

kgs of 2:1 M G%K%eigmhoyger?otba%t&ﬁ RReighiSehs 12682 kPSIE Was
still product &ro(pos& - 1000 grans). The remal ning 15 kgs of
cake was were CQIBPPHE f| lter via a spray nozzle. 217.8 kgs of nother
| i quors and vvash vvere col l ected (0.1wt % 030). The wetcake (14.8 kgs) was
then dried overnight at 50[err]C under vacuumwi th a 0.2 SCFM
sweep. After 12 hours, TG analysis - Mmﬁ 0. 0% wei ght | oss. Tot al

bat ch packdpe wei ght was 12.82 kgs of the title conmpound. EXAMPLE 25 5

Invention A | T9Bidal EhaiHiR0ged ConlBRi e CIUISPAE Copotifd of the
10 ml e_lngredient Aqpunt per capsule

(rmg) Active ingredient 5 Lact ose
194 Magnesi um st ear at e

200 The activedngredi enPelilipd Capsules Genaalmng U| eﬂéé‘%ﬁgﬁfﬂéﬁ%&ﬁ ose

and magnesigim st ear ate nBert@gps¥le passed through a No. 60 blotting cloth
onto the powder. The conbined I ngredients may 15 then be m xed for about
10. mnutes and filled into a No. 1 dry gelatin capsule Tabl et A typical
tabl et woul d confngrediemtacti ve i ngredi ent (Amount P iplleatmng) zed starch

USP (82 mp), miagkRe' dkalilddie cellulose (82

~ Lactose

._'_'Magnesmm stearé.te

| ~ Capsule (szze No.1)
_ The active mgredlent may be reduced to a No. 60 powder

" and the lactose and magnesium stearate may then be passed through a
No. 60 blotting cloth onto the powder. The combined ingredients may

15 then be mixed for about 10 minutes and filled into a No. 1 dry gelatin

capsule.

8L B ;;ﬁ

B Tablet
A typical tablet would contain the active ingredient (5 mg),
20 pregelatinized starch USP (82 mg), microcrystalline cellulose (82 mg)
- and magnesium stearate (1 mg). |
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and magnesi um stearate (1 ng). -55 - Whil e the invention has been

descri bed a%ﬁiﬂﬁrat ed with reference to certain partlcul @‘g 9{*}2&1
adaptation

t hereof , those™s ed in the art will appreciate that varlous

changes, nodifications, substitutions, deletions, or additions of
procedures and protocols may be 5 nade w thout departi ng fromthe spirit
and scope of the invention. For exanple, effective dosages other than the
particul ar dosages as sef_fort herel n ahove may _be icgble as a
consequence of variation&n"\i g 1pwentd %Péﬁé%‘?s“é ‘Fﬁ}ée‘*rﬁﬁﬁ trated with ed
for any of therdfapdrica! tobértain afﬁeﬂ@@raaﬁba&n@éntmesreaﬁ rthio® skme& dhahe
above. Likew se, Wgﬁ 10 C har mac tcal r s onses 0 erg}&d may
vary accor di nga-'c'to éf?g‘f’ AR P é?ﬂsar ‘Hﬁ%ﬁ

sel ected or Vmﬁﬂi!ﬁtﬂﬁlﬂis% dnl&xms;mﬂddﬂhnnsmfepﬂacedtrmandepmtow&s nedy bas

expect od vl i aPRCriHb Y d‘%ﬁ?ﬁﬁdﬁ@bﬁ*ﬁ%@@gﬁp BY6E infapugiLy For

accordance 15 exampléceffrgtive 0%5 the parti é%éﬁﬁagﬁ?ﬁ/éﬁtsﬁbiﬁbﬁh
i's intended, tnsmﬁ%vetﬁ i)lié’ﬂﬂb'ﬁh%nﬁ&{déiﬁ:@ &wéﬁ@naﬁ@mm& the
cl ai ns whlchfollowandtha clagﬁ, reteda tgﬁ a5|s

reasonabl e. - SBQSP°M5VPW'PfI e@ troate f°’b§P¥ 1i’r?n%f

t he corrpound 2wﬁfﬁ théd copoliidoef the invention mdlcated above. L1kew1se the

A ) P@ﬁ@#ﬁ%‘?ﬁ%ﬁﬁ@&&%ﬁﬁ%%?ﬁ% didt?

pol ynor ph| c fodapendmgaupm MimhwaamoMSBLecwd Hrrvvlyetrhander

diffraction p .3,

16.6, 17.0, 1?‘% © %i!4 it 05 b%fﬂ&?é%%‘l édrl%] sk . 10
3. A phar nefermulation: apdoy Pcﬂf%ﬁéﬂ'}ﬂs Eﬁ Fedetind snch expected ap| e
carrier and anvgfiativnsver differences in fthel&‘éls\mﬁrm éoriteniplatedinidbedrdance

15 with the objects and practices of the present invention. It is intended,
_ therefore, that the invention be defined by the scope of the claims which
_ .follow_and that such claxms be mterpreted as broadly as is reasonable.
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4. A use of the pol ynorphic formeftC-ar-m31—+n an anount that is 15

effective f oni zing the effect of substance P at its r It e
in a manal wi’onﬁﬁ%gﬂprepar at i mmummn“ﬂmﬁ for ant agoni zi ﬁgﬁaﬁg&éﬁsgect
of substance P at its recept ' ¥ bl ockade of neurokinin-1
receptors in the marmal in neetl thereof! 20 5. A use of an

ef fective anount of the polynorphic formof Claiml in the preparation of a

medi canent f or WHAT I ISOCLAIMEBEDeISi ng a condition selected fromthe group
consisting of : diabetic neuropathy; peripheral neuropathy; AIDS rel ated
neur opat hy; chenot her apy-i nduced neuropathy; and neuralgia in a manmal in

need thereof 25 6. A Use ofA polynoephioc/foramofithe compound Ry(R)X(IR(R)-(35m

orresi o in a o i EERRROHAAP) ThehylRghaRRY (S) U dGRIbREn LA LS8 .10
effective afouddH4H-dpb4si methylmorpbolinedesignated Form dpar ati on of a

medi canent for treating or preventing a disorder of the central nervous
systemin a manmal in ne se of, . effective

th of ..5 . 8 . A

amount of the polynor phi ?j'f or ?pe}gpﬂmmcrfm%gﬁgpafieﬁﬁe@fl y
nedi cament for chaeatterizedrbypanZrtympwider diffravtionnpattern@ithi Xey eeflections
t hereof. 9. p i :
ant i depr essant @@Lﬁa%%hg%%t{@f%‘ug%bmgg:tl%éeﬁ]@,oi%gyf&%éﬂ@%@% %G’r%?'isef in
t he prepar 30i oransk 248RE2thetadnt for treating or preventing depression in a
manmal in need thereof. 10 A use of an effective. anobunt of the
pol ynorphic formof Caim1lin tr]e preparation of a, nmedi canment for treating
or preventing anxiety in 5APp fetifrxcaﬂee@lmmém@n.cmpnsmg @e of the
pol ynor phi ¢ f orphsrimddenitivallyosetepbablet cardivy £hd A0 effective arhbaht begRENEr
they give effecthve r%eé’lnﬂmaﬁheﬁaratlon of a nmedicanment for treating
or preventing Y‘@P{/P THh ~treed thereof. 20 12. A use of an
effective abount of the polynorphic formof Gaim1l in the preparation of a
medi cament for treating of prexGRLi R UACAYIRTALS tH: Sfect of substance P at

its receptor site or for the blockade of neurokinin-1 receptors in a

mammal which comprises the ‘administration to the mammal of the

polymorphic form of Claim 1 in an amount that is effective for

20 . antagonizing the effect of substance P at its receptor site in the mammal.

5. A method for treating or preventing a condition
selected from the group consisting of: diabetic neuropathy; peripheral
neuropathy; AIDS related neuropathy; chemotherapy-induced

25 neuropathy; and neuralgia, in a mammal in need thereof which
comprises the administration to the mammal of an effective amount of
the polymorphic form of Claim 1.

- 6. A method for treating or preventing emesis in a
.30 mammal in need thereof which comprises the administration to the
- mammmal of an effective amount of the polymorphic form of Claim 1.
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mammal in need thereof. A use of the polynorphic form of
Caim1 and t“,psychot iC H toget her they gi perRisbffirey ©
relief in tk@%?‘elpar ation of“mtmnmmmn treating or preventing

schi zophrenia in a manmal in heel t'hereof. 59 14. A process for the
preparation of Forml| of 2-(R)-(1-(R)-(3,5-

bis(trifluoromethyl)-phen )ethoxet)él S) - (4-fluoro)phenyl -4-(3-(5-0x0-1H, 4
H 1,2, 4-triazolo)nethyl rph%lm M@Wreampguosqueveqmg mdamn@rmfrﬂmel I

of 2-(R)-(1- ( Rz ﬁ hﬁ' in need thereof which comprises
phenyl ) et hoxy) - § Iuo o 5 ox% 2,4-

tri azol o) met hylths ﬁ@aﬂ‘i’na SF‘EYE? éﬁlquﬂ%%anol 2-
pr opanol , acet gjpit oamimaf)m]gﬁnuacet ate. A product produced by
t he process_of CI a| m 14 10 16. A process for the preparation of Forml

of 2-(R)-(18(R-(3,5-
bi s(trifluoronethyl)-pher8l ) etAmghol fo)tredtingunr pyeventing depfessiomin-alH, 4

of 5 (R (1 cnpBAL) FREA WlerdSr Whia Zﬁ?ﬂ%@% Bafiibiliratidn to°¥ ©
phenyl ) et hoxy) reamspal af an effestivecamount of the-polpmprphic form »f Claimalol o)

nmet hyl nor phol i ne of opti onal nor phol ogi cal conposition to a tenperature
range of 2 to 230[err] and, t he rnin he s t o ,anbi ent

t enper at ur ig 17. Am?ﬁ!’d&%‘ frea °P§ gepression in a
mor phol ogi cal Ctﬁannﬁal i Ime@ﬂ thereof whi¢hh ¢omprises the administration to the

1 uoro)prenyi - 24 b fhai SADI PIED DI, o it ol dorestt

60 18. - ageat suchdbat tbgsethehethpyegnm effectiverelief. m | of

2-(R)-(1-(R)- (3, 5-

b trifl t hyl hen et hox S) - (4-fl uoro)phenyl -4-(3-(5-o0x0-1H, 4
HI-S(l r2I 4- ;J 3rﬁgrzrg| o%l ?re'? hyl 3ph6|méél%ffmrea |<§'ereV§H§%Iﬁ1§FWtY in a
2-(R)-(1

- (R) - ( InAndthal in ndedotirBbfwhiclp kemprisisthe/ hdgrinistration to the
: mammal of an effective amount of the polymorphic form of Claim 1.
. 11. A method for treating or preventing anxiety in a
;20 ;.- mammal in need thereof which comprises the administration to the

- mammal of the polymorphic form of Claim 1 and an anti-anxiety agent

~“such that together they give effective relief.

12. A method for treating or preventing schizophrenia in
25 a mammal in need thereof which comprises the administration to the
“‘'mammal of an effective amount of the polymorphic form of Claim 1.

13. A method for treating or preventing schizophrenia in
. - a mammal in need thereof which comprises the administration to the
30 - mammal of the polymorphic form of Claim 1 and an antipsychotic agent
.~ such that together they give effective relief.
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5 (4-fluoro)phenyl -4-(3-(5-o0xo0-1H 4H1, 2, 4-tri azol o) met hyl mor phol i ne
of opti onal ogi cal co I on of nethanol . I ng
seed cryst aW?{?W@or m | of ZWHWI Hﬂwn@(wwl s(trifluoronet ﬁﬁ{ﬂ:@b&lﬁq&'
phenyl) et hoxy)-3-(S)-(4-fl uoro) pheenyl oxo- 1H,4H-1, 2, 4-

triazol o) met hyl nor phol i ne; stirring the resul tant mxture
at about O0-50[err]C for a perlod suff|C|ent to result in the formation of

Form!l of 2-(R-(1-(R) - (345- blA(p&-bcédstor(thietﬂmdphration of Form I of 2-(R)-(1-(R)-

h | )eth S c
Fri azol o) mot hy (B AbORE Blen et o B Ao o pheriv)-(3-(5-oxo-
2h( R) - I §I t§1 R) - §1§ﬁ?g.iﬁ 4]tﬁx'iamlo)meﬁwl)norxﬁlohne Whl;h comprises:

enyl ) et hox ﬁnﬂ
FI‘I agol 0) et Kyl nmor phol | neéd%ﬁ}mﬁgﬁoﬁnﬁggg?wg ?)4{3 %&ﬁ elorfofhe
nor phol ogi c@ll é)-phgnymthw)-@r@ t(drfduoro)phenyl-4-(3-(5-oxo-1H,4H-1,2,4
{1 ot o) phenyi “ir% ket %9 éﬁﬁ?ﬁ‘?’éﬁgﬁpﬂw?’n%i‘éﬁ%ﬁfﬁzn?ﬁeé%?m’l b
20. A prod ’fﬂﬂ?a}i@ nml OPEAPYY 61 21 A
ponrmrphPI:ofch)rmof t he conpound 2 (R-(1-(R-(3,5-
bis(trifl t hyl ) ph th 4- f he 1H, 4H
P 2Tl UT1 azol o) met nyl Mt phomrbaEE Prodred BY e s of Clataa
diffracti odOpattern with key reflectlons at approxi mately: 12.0, 15.3,
16.6, 17.0, 17.6, 19.4, 0,
whi ch is substanti aI I r%e ofgi'rgg?s;ﬁ?for pt#%cp’f%ggﬁnﬁfﬁérﬁ[lew%(ﬁ-dm)
2-(R) - (1- (R) - ( $3:&-bis§ Wmsatm phenyRethex 3684 Qness')niwnwﬂ (&{5-oxo-
o' @y powier 0 11T ot G baL i i (L gk 0 Cer L SER -t ot of
12.6, 16.7, 17.1, 17.2, 28 ?mﬁgg 8P2§@5$&®@5§§(@h£ﬁ§ Xi@{' Fr]
(2 theta). 150 %enyl)éthhﬂ)%l*(&ﬂabm)yﬂmgl%—(@ﬂ(&mﬂﬁ,ﬁb1;2.

phar maceut | Cal |, 5608 ARy B Bfhbhe byt AV HREBlbfogi bbbl B
bis(trifl uoro- mﬁwﬁmﬂwwzﬁgﬁcxﬂd@mo)phenyl 4- (3-(5-oxo-1H, 4

H 1,2,4- 15 triazolo) g%rﬁb%ﬂg P&m ray powder

dlffractlon pattern with key re ectlo at apprOX|nate 12.0, 15.3,
16.6, 17.0,'-17.6,19.4, 20.0, 21.9, 23.6, 23.8, and 24. 8[err] (2 theta)

which is sgbstantially.frEg of Thegovesy ohClafn 16 wherbin ¢ehanaurshological

2- (R~ (1 (R~ (G2 aiibh ' dr'eh8 @%ﬁ%ﬁ‘ﬁ&f&y&) 4 Bk O -
phenyl)ethoxy)-3-(S)-(4-fluoro)phenyl-4-(3-(5-oxo0-1H,4H-1,2,4-
triazolo)methylmorpholine is Form IL. |
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phenyl - 4- ( 3- (5 0x0- 1H, 4H 1, 2, 4-triazoto)methytnor phol i ne characteri zed by

n X 20 W i‘ﬁweied'?”rlﬁmlﬂﬂlim'l”mlriﬁmtzg 17 206, 21, W?‘%‘!“Z%‘. 0,

and 24.8 (2 theta)

18. A process for the preparation of Form I of 2-(R)-(1-(R)-
(8,5-bis(trifluoromethyl)-phenyl)ethoxy)-3-(S)-(4-fluoro)phenyl-4-(3-(5-oxo-
1H,4H-1,2,4-triazolo)methylmorpholine which comprises:

suspending 2-(R)-(1-(R)-(3,5-bis(trifluoromethyl)-

5 phenyl)ethoxy)-3-(S)-(4-fluoro)phenyl-4-(3-(5-ox0-1H,4H-1,2,4-
triazolo)methylmorpholine of optional morphological composition in
solution of methanol/water;

adding seed crystals of Form I of 2-(R)-(1-(R)-(3,5- _
bis(trifluoromethyl)-phenyl)ethoxy)-3-(S)-(4-fluoro)phenyl-4-(3-(5-oxo-

10 1H,4H-1,2,4-triazolo)methylmorpholine;

stirring the resultant mixture at about 0-50°C for a penod
sufficient to result in the formation of Form I of 2-(R)-(1-(R)-(3,5-
bis(trifluoromethyl)-phenyl)ethoxy)-3-(S)-(4-fluoro)phenyl-4-(3-(5-oxo-

- 1H,4H-1,2,4-triazolo)methylmorpholine; and
15 collecting the resultant Form I of 2-(R)-(1-(R)«(3,5- -
bis(trifluoromethyl)-phenyl)ethoxy)-3-(S)-(4-fluoro)phenyl-4-(3-(5-oxo-
1H,4H-1,2,4-triazolo)methylmorpholine.
S 19.  The process of Claim 18 wherein the morphological

20  composition of the starting 2-(R)-(1-(R)-(3,5-bis(trifluoromethyl)-
phenyl)ethoxy)-3-(S)-(4-fluoro)phenyl-4-(3-(5-oxo-1H,4H-1,2 4-
triazolo)methylmorpholine is Form II. -

20. A product produced by the process of Claim 19.
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