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which is a useful therapeutic agent, specifically as a substance P (neurokinin-1)
receptor antagonist. This compound is disclosed as having therapeutic utility in U.S.
Patent No. 5,719,147.
U.S. Patent Nos. 5,637,699, 6,096,742, 6,229,010 and 6,297,376 relate
15  to processes of manufacture and the discovery of polymorphic forms of this
compound. In contrast to previously known processes, the present invention provides
a more practical and economical method for preparing the compound in relatively
high yield and purity. As such, there is a need for a process for the preparation of the
compound that is cost-effective and utilizes readily available reagents.
20

t here



WO 03/ 089429 PCT/ US03/ 11956 SUMMARY OF THE | NVENTI ON The present invention
relates to a process for preparing a conpound of fornula 1. CF3 H3C\ |
CF3 O OwWOoN3Me924 | F HN eNH O1 5 conprising: cyclizipag/usogorvpound of
formula 4: CF3 H3C\ I CF3 Y& COO ON J~CH30O NN~F HNH2 4 at a
tenperature of 140-150C to produce the conpound of fornula 1. In

particul ar, such conpounds are substance P (neurokinin-1) receptor 10

ant agoni sts which are useful, e.g., in the treatnment of psychiatric

di sorders, SUMM/ARYeDDOIHPEINCENEEONMNd enesi s.

The present invention relates to a process for preparing a compound of
formula 1:

CF3
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5  comprising:

cyclizing a compound of formula 4:

CF5
HyC
3 Y@CFS
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N
CHSO/U\ X F

at a temperature of 140-150°C to produce the compound of formula 1.
In particular, such compounds are substance P (neurokinin-1) receptor
10  antagonists which are useful, e.g., in the treatment of psychiatric disorders,
inflammatory diseases and emesis.



-2 WD 03/089429 PCT/ US03/ 11956 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
present invention relates to a process for preparing a conpound of formula
1. CF3 H3QWh®4.2%]:: OO CN HNN-yNH O1 . 5 The pPCTASS3/CORPri ses :
cyclizing a conpound of fornmula 4: CF3 H3C ~1 CF3 COO I~ JJ~ CH3O NN
FNH2 4 at a tenperature of 140-150C to produce the conpound of fornula 1.
More particularly, the present invention is directed to processes for the
10 preparation of a conpound of fornula 1:
DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to a process for preparing a compound of

-5,
o,

formula 1:

.
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5  The process comprises :

cyclizing a compound of formula 4:

3,
ast

NH,

4

at a temperature of 140-150°C to produce the compound of formula 1.
More particularly, the present invention is directed to processes for the
10  preparation of a compound of formula 1:



-3 WD 03/089429 PCT/US03/11956 CF3 H3CI CF3 (0 ON HNNI1~1 F k-NHO1
The processes are conprised of: (a) reacting the hydrochloride salt of a
conpound wboBosseda 2. 5 CF3 H3C b I CF3 Y-- (0 O H LI PET/UB03/moshe
presence of an inorganic base and toluene with a conpound of the formula 3:
Cl -~=NNHCO02CH3 H2N 3 to produce the conpound of forrmula 4: 10 -4
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The processes are comprised of:
(a) reacting the hydrochloride salt of a compound of formula 2:

CF3
[O O
N
H
F

2
in the presence of an inorganic base and toluene with a compound of the formula 3:

cl
NNHCO,CHj
HoN

to produce the compound of formula 4:
10



WO 03/ 089429 PCT/US03/ 11956 CF3 H3C CF3 CO O p N CH3IONN~ F H NH 4
(b) washing with an agqueous phase, and (c) cyclizing at a tenperature of
140- 150C wo oposdece t he conpound of forrmula 1. Even norePparusoyuloss |y, a

process for preparing a conmpound of formula 5 la: CF3 H3'i/s.. I CF3 \ O
L, N HNN- )rNH O la is disclosed wherein the hydrochloride salt of a
conpound of fornula 2a: -5 WD 03/089429 PCT/ US03/11956 CF3 H3C/,,, | CF3
0O "1\OHLF

N
CH3O N ~
H

NH,

(b)  washing with an aqueous phase, and
() cyclizing at a temperature of 140-150°C to produce the compound of formula 1.
Even more particularly, a process for preparing a compound of formula

5 la:
CF3

HsC//,'
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-

is disclosed wherein the hydrochloride salt of a compound of formula 2a:



2a is reacted in the presence of an inorganic base and toluene with a
conpound of the fornula 3: C /,===NNHCO2CH3 H2N 5 3 to produce the
conpound wb oBosyIed a 4a: CF3 H3C/,,. CF3 0 '\0 0 N CH3ORNTNS0¥11956 NH2 4a
(b) washing with an aqueous phase and (c) cyclizing at a tenperature of
140- 150C to produce the conpound of formula la. 10 The washing step
descri bed herein typically uses an aqueous phase, e.g., water, and nay
optionally contain a salt. Representative exanples of salts that are
useful herein include KC, KHCG3, K2C03, CRa2C03, NaHCO3, NaC and simlar
such salts. KCl is the preferred salt. |mn_another aspect of the invention,
the process is further conprised of a drying step prior to cyclization.
-6 WO 03/089429 PCT/ US03/ 11956 As;Gisedxlere D the term "inorgani c base"
refers to conpounds such as sodi um darbonat® 3 cesi um carbonate, sodi um
hydr oxi de, potassiun1hydroxide,E?éjaﬁblun1carbonate and the like. Mre

particularly, the preferred inofganic base is

N7
H
F

2a
is reacted in the presence of an inorganic base and toluene with a compound of the

formula 3:
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NNHCO,CH,
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X [N QR
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H
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to produce the compound of formula 4a:

4a
(b) washing with an aqueous phase and
(c) cyclizing at a temperature of 140-150°C to produce the compound of formula 1a.
10 The washing step described herein typically uses an aqueous phase,

e.g., water, and may optionally contain a salt. Representative examples of salts that
are useful herein include KCl, KHCO;, K;CO3, Nay;CO3, NaHCO3, NaCl and similar
such salts. XCl is the preferred salt.

In another aspect of the invention, the process is further comprised of a

15  drying step prior to cyclization.



pot assi um carbonate. 5 Mre particularly, the present invention relates to
the process descri bed above wherein conmpound 2 or 2a is reacted with
conmpound WOI0R/084329 presence of an inorgani c base, tol uenepPamdsas/pobar
aprotic solvent. As used herein, the term"polar aprotic solvent"” refers
to a solvent that neither donates or accepts protons, and is, for exanple,
sel ected fromthe group consisting of: dinethylformamde (DWVF), 10

di met hyl sul f oxi de (DMSO), N-nethyl pyrrolidone (NMP), acetonitrile (MCN),
N, N- di net hyl acet ani gleudcBMafin eiedetne aomatiy bpted spleortacbopoiids@Ayh asThe

process descgribed herein.is syrprisingl flLele 10 m.zing the
product i or?og’funécaﬁ??&aﬁei’ée%‘t’mic Fs; Sogiﬂ‘gx p ﬁc{ijrgk% ﬁ’cé‘btte%sssﬁlghgarréggg’t ivity and
purity. Thetassiubj @cborpreoarishe iksoMurmpartiewsrly, e preferisfl inesgamic Seevent s. 15
The 2-[1-[3,5-hi s(txifluoromethyl)phenyl]ethoxy-3-(4-fluorophenyl)-

1, 4- oxazi n%dt%sflgméaﬁ}één&g ‘erial 2 and (2R,  2-al pha-R .

3a) - 2- [51- [ 3, 5- bi s( t rMptaparéerdathy(the present invention relates to the process described

phenyl ] et hasys %«héf&gt LSRR Darid réhoRY AaiN@rEioand Bhg tisirevened of2m may be
obtained in accor

_ ance wth PCT WO 01/ 94324 bl i. shed. December 13,
2001) and DSIERABGPRERHEBULE WA ABNNY APLHESOPEYL- 218 'éi%g%ffel‘b?ﬁ%%ef‘ﬁgpm
modi fi cat i gistd fevedf refeth® a fvet diat neihemdoenésadr avesptoprotmedandiis.dot | y or
following purificatio Purification_.. i sdersvgst al 1i zati on,
di stillatioH™h emsaﬁ‘fteg,ﬁrggjetrh&gr?ué)vceorng%mp %gglq{ﬂ%@rﬁgdrrrglt ogr aﬂoh&;’The fol | owi ng
exanpl ¥ i sdiprethyilaiéfdxider(DME@p demetfyliyriolidenc@NMR). apfonifréle fleCNit Bi¥red t o
limt the gi Y BT il RAANREdph il daipad. a1 1 -5-[12- [
| -[3, 5-bi sﬁlﬁﬁﬁ%gggiﬁg%/ y Ag;}earrllyﬁe et ho%%l-g-, 4- - 3‘ .
f1 uor ophenyl ) - 4- mor phiat Piegess desdriiigr reremn i3 spipgiyimely. efficient, mininyizing e 3_one A
n} XLWE of pidAfctRhatlal i B bE fsbAlers2and thes hyekasmigippodudevispbnd mirity.2Rhe 2-
al pha- R, ) . .
3a) - 2- [ 1- [ biech processi Ao Bindmizen 1o R QR SINSENS: 3- (4- 1 uor ophenyl 3 -1,4- 30
oxazi ng5 (2a) (1.00 k@he 2-[1135ebij(trdfubrpmethsBphemydethboyrat(é-flubr@peryd)- 7. 39
mol) in 2.2 L d - 05l z 0l §93t50hid@GFludtoiethiyl)y Of
am dr azo%g'&(a%7 Sggart%% ]fét%lr%glle%-‘%#]éti{ é?ll?jepr@gq%lﬁz L Ct.wias 1addelcltl. OTheryI.n)1' xture
was stirr edhfarydeuhhgyﬁ-(4—ﬂu0rophenyl)—1,4—oxazine starting material 2a may be obtained in

accordance with PCT WO 01/94324 A1 (published December 13, 2001) and US

2002/0052494 A1 (published May 2, 2002), or using modifications thereof. The

20  starting material may be used directly or following purification. Purification
procedures include crystallization, distillation, normal phase or reverse phase
chromatography. The following example is provided for purposes of illustration and

is not intended to limit the disclosed invention.

25 EXAMPLE 1

[2R-[20(R*),3 o]1-5-[[2-[1-[3,5-bis(trifluoromethyl)phenyl]ethox y]-3-(4-
fluorophenyl)-4-morpholinyljmethyl]-1,2-dihydro-3H-1,2.4-triazol-3-one

A mixture of the starting material as the hydrochloride salt of (2R, 2-
alpha-R, 3a)—2—[1—[3,S-bis(triﬂuoromethyl)phenyl]ethoxy—3—(4-fluoropheny1)—1 A-

30  oxazine (2a) (1.00 kg; 2.11 mol) and potassium carbonate (1.02 kg; 7.39 mol) in

DMSO (2.2 L) and toluene (1.0 L) was cooled to 15°C. A slurry of amidrazone 3
(367 g; 2.22 mol) in toluene (1.5 L) was added. The mixture was stirred and then
partitioned between toluene (4.0 L) and water (5.0 L). The phases were separated at
40°C. The organic layer (containing 4a) was washed with water (5.0 L) at 40°C and




partitioned between toluene (4.0 L) and water (5.0 Q The phases were
separated at 40C. The organic |ayer (containing 4a) was washed with water
(5.0 L) awo40@swnad -7 WO 03/089429 PCT/ US03/ 11956 then pa&CTitsbd/y1956
concentrated at atnospheric pressure, providing internmediate 4a, which is
used in the next step wthout isolation. The resulting solution containing
internedi ate 4a was heated to 140C for 3 h and then allowed to cool to RT.
The solids were filtered and dried in vacuo at 40 C. The product (1.00 kg)

was diss 0|t}{&ﬂpar§al d??é&ﬁ't?dﬂé& at(allﬂo@hbl)lc Qﬂ:@snﬁ@ pgovilinRanteomediste dadeltich The

m xture was eate at 60C lter t enper at ure.
The filtrdéBeedisihe DNt 8RR Y 1&’8“&’88 a?glil oi;\ﬁei/res?lgn%{‘?o 1%%1?50&% erpvvas ;dded

sl owl y oveptetmédiattii vsdsurewdwmofomoea htamd5hed alleavedith eoelgbiRds e filtered
and dried i vacuo, & t he
product [ ZRUIASYER )‘1?%%1‘ﬁmgd'fe%2’% % l?32954%b d;?lgl&?@f{u‘%\fgfngdt) k(;g/ Mh@dl%(i@d

et hoxy]S- 3-ifi4ndthamoi OiEh@hy h)d 20 gof Prarsioi wagl added- hihq m@thﬁdYWF‘@ §T—g 4-triaz

o

5 i : -2 ( % ;le[ 1%) IEQ% t%e%fllte ec;. fltf t {JS ot?r(r)l er?wr? Tl?]eefﬂtratest\r\;]eéi allovged to cool slcl)wulyr ophenyl
) - 4-nor pdiT. nalij? ared Ryl ]WaSPdQe‘BFIHV&f‘bV@BEI-hl%l% g%ﬁocés%tﬁefb ¢ &t

| nt er medi ag,g séads wak l'fl@t%rea ah@4iric8 7 v&liio 2RO Pﬁm@iyi)eld (LBb KYRSCHODeMiz,  CDCL3)

5 7.64 = 8.4,

5 B4 (s, 2 G S LBt e o o [ 48 sy ptpors Mol > 84,
4.24 (id, eJtheX}ﬂJLB 6-f13010phehiy))-4-ndritivliggl metHy]]- 32-8éyden3-2.4- ‘igzog3-3. 2 1.6,
1 3. 46 11, .6,
5 59t a3 SRR, §f?%ﬁf%oadﬂh%@n%]&%]&%@‘%@h&‘ﬁ

6.6, 3H). Ambmmanﬂ]me@ylldz%mm%zﬂwﬁnm gePnely 4. 45: F, 23. 48 N

9. 89. Found: C, 506§§ a‘ﬂf 49 g _2‘3544& 1I\(!)2 aleafhnoﬁg ‘m{aNMR

255 C, [a] D25= ngijl (741’%(-';5% %g%o@rw Lp&ﬁ@l 8 7 70

225 G L) 220 20 8 Bp i e o]
6.3, 1, @edpbd 2, £88(§.J 1615, 18), 2833((ﬂd1 28,1H)14.84 (18, 8= 11}6) 2.03185 ( ddd
2.8 (br dgv J ol ate 3 8a P 0 M 8ty S240u0sla 3t @y 248500
1H), 1.44 (H),2196(t6.d3J —31]-1{)6 1HE, ZNMQ@ ]Zeolétvﬂle)Q@)é@gd g_1]6?41 :@ % &H)ﬂ ’7 245 9)
(d, J = 6.6, 3H). Anal. Calc. for C,H,FN,0,: C, 50.89; H, 4.45; F, 23. 48; N, 9.89.
Found: C, 50.48; H, 4.40; F, 23.43; N, 9.84. Final product 1la: Mp: 255 °C; [oc]D25=
20 +69° (c=1.00, methanol); 'H NMR (400 MHz, CD,0D) § 7.70 (s, 1H), 7.51 (m, 2H),
7.32 (s, 2H), 7.04 (t, J = 8.7, 2H), 4.94 (g, J = 6.3, 1H), 4.35 (d, J = 2.8, 1H), 4.28 (td,
J7=11.5,2.8, 1H), 3.66 (ddd, J = 11.5,3.3, 1.6, 1H), 3.54 (d, J = 14.3, 1H), 348 (d, J
=2.8, 1H), 2.88 (br d, J = 11.9, 1H), 2.86 (d, J = 14.3, 1H), 2.49 (td, /= 11.9, 3.6,
1H), 1.44 (d, J = 6.3, 3H); *C NMR (100 MHz, CD,0D) § 164.1 (d, J = 245.9),
25 1587, 147.6,147.0, 134.1 (d, J = 3.1), 132.7 (d, J = 33.4), 132.4 (d, J = 8.0), 127.8
(m), 124.6 (q, J = 272.0), 122.3 (m), 116.1 (d, J = 21.6), 97.1, 73.7, 70.5, 60.4, 53.6,
52.2,24.7. Anal. Calc. for C,;H, F,N,0,: C, 51.69; H, 3.96; F, 24.88; N, 10.43.
Found: C, 51.50; H, 3.82; F, 24.73; N, 10.44. HRMS: 534.1480 (meas.); 534.1502
(calc. for C,H, F.N,O,).
30 All patents and patent publications cited herein are incorporated by
reference in their entirety. While the invention has been described and illustrated with
reference to certain particular embodiments thereof, those skilled in the art will
appreciate that various adaptations may be made without departing from the spirit and
scope of the invention.
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25 158.7, 147.6, 147.0, 134.1 (d, J = 3.1), 132.7 (d, J = 33.4), 132.4 (d,
J =8.0), 127.8 (m, 124.6 (q, J = 272.0), 122.3 (m, 116.1 (d, J = 21.6),
97.1, 73.WP 0308829 60.4, 53.6, 52.2, 24.7. Anal. Calc. forCTaB1PINA03: C,
51.69; H 3.96; F, 24.88; N, 10.48. Found: C, 51.50; H, 3.82; F, 24.73; N,
10. 44. HRMVS: 534.1480 (neas.); 534.1502 (calc. for C23HL1F, N403). 30 Al
patents and patent publications cited herein are incorporated by reference
intheir entirety. While the invention has been described and illustrated
with ref eywencpid cLe@MVIED I8:par ti cul ar enbodinents thereof those skilled in

the art will apprecjate hat vari ous ada L8 de wi t hout
departing fromthe sjpi rit %%es%®5856p8?n%ﬁ ven | on ggqas WO 03/ 089429

PCT/ US03/ 11956 WHAT IS CLAIMED IS: 1. A process for preparing a conpound
of formula 1: CF3 H3CI CF3 YOO CN HNN1LF eNH1 05

conprising: cyclizing a conpound of fornul £&F4:
HoC CF
[O 0]
N
N\H
VAR
HN

>//NH

0 1

5 comprising:
cyclizing a compound of formula 4:

.

_N
CH3O NS
H

NH,

N

iu
a,

4

at a temperature of 140-150°C to produce the compound of formula 1.



CF3 H3CJ CF3 OOCN CH3ONN~-F HNH2 4 at a tenperature of 140-150C
to produce the conpound of forrmula 1. -9 WD 03/089429 PCT/US03/11956 2.
The procewe 06/08%Gkai m 1 which further conprises reacting treThisds/oosé ori de
salt of a conpound of fornmula 22 CF3 H3C I CF3 COOHI F 2 in the
presence of an inorganic base and toluene with a conpound of the formula 3:
Cl =NNHCO2CH3 H2N 5 3 to produce the conpound of formula 4. CF3 H3C\ |
CF3 0O

2. The process of Claim 1 which further comprises reacting the

hydrochloride salt of a compound of formula 2:

CF3
HsC CFs
Eo 0
N
H
F
2

in the presence of an inorganic base and toluene with a compound of the formula 3:
Cl
<>:NNHCOQCH3

HoN

to produce the compound of formula 4:

-5,
1.5,

N
-N
CH30 N™
Ho NH,
4
3. The process of Claim 2 wherein the compound of formula 2 is

reacted with the compound of formula 3 in the presence of an inorganic base, toluene

10 and a polar aprotic solvent.

-10 -



Il N CH3ONN~ F HNH2 4 3. The process of Claim2 wherein

formula 2 is reacted with the compound of formula 3 in the Ergsgggogpdagf
i nor gani cwbas®go4eol uene 10 and a pol ar aprotic sol vent. PCI/UAB/O0B5O89429
PCT/ US03/ 11956 4. The process of Caim3 wherein the polar aprotic solvent
is selected fromthe group consisting of: dinethylfornmam de

di nmet hyl sul foxi de, N- net hyl pyrrolidone, acetonitrile, 1

N, N-di net hyl acet ami de and hexanet hyl phosphoram de. 5 5. The process of

Clai m 4 wherein the4p0| afn ApfoBsds ©f EMiMERwhe®in itk pelahyprodc vel

Neids
di met hyl sul foxi de. 6. The l?{:)cessfo C} flaeltpeﬁlry: kNG %shl ng the
10 corrpouﬁﬁid}?%ﬁdfﬁf@mr?m&mﬂpﬁ?risbﬁ“ng(? Eﬁehf!ifm A ’t(ﬂ gF\ agueous’ phase. 7. The
process Oﬁle@y yiofi B edttnitrhie, NMildimeshybirasenidoant i ses  an aqueous sal t

sol ution. rocess of Claim5 wherein the i
aqueous salt solution
&agtcgl ns Bﬁxaﬁﬁ’gﬁg’hpﬁg und selected fromthe group consisting of: KC
5 K2CO3, Na2CO3, NaHCO3 and NaCl, 9. The process of C aim 8 wherei n,

;B?t ﬁg?eggfmfﬁlsf n;m uti O'The ?%Srg&mf{m?;l%% {ﬁ@he{elx@tMB%M@[)ﬂﬁﬁ&Slveﬁt ilaimi1
i za
daim?2 Wdﬂn@h}’ifqrn@rmdm@fghmﬁ@l%&bf@xﬁd% sel ect |egn 5 1L The process of

6. The process of Claim 1 further comprising washing the

10  compound of formula 4 prior to cyclization with an aqueous phase.

7. The process of Claim 6 wherein the aqueous phase comprises

an aqueous salt solution.

15 8. The process of Claim 5 wherein the aqueous salt solution
contains at least one compound selected from the group consisting of: KCl, KHCOs,
K2C03, N212CO3, NaHCO3 and NaCl,

9. The process of Claim 8 wherein the aqueous salt solution

20 contains KCL

10.  The process of Claim 1 further comprising drying prior to

cyclization.

25 11.  The process of Claim 2 wherein the inorganic base is selected
from the group consisting of: sodium carbonate, cesium carbonate, sodium

hydroxide, potassium hydroxide and potassium carbonate.

12.  The process of Claim 7 wherein the inorganic base is potassium

30 carbonate.
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fromthe group consisting of: sodium carbonate, cesium carbonate, sodium
hydr oxi de, potassi um hydr oxi de and potassi um carbonate. 12. The process of
Cl ai m 7 vWerogiogp4ehe i norgani c base is potassium 30 carbomaraised/Ls\0
03/089429 PCT/ US03/ 11956 13. The process of Claim1l wherein the conpound
of formula 1 is of the fornmula la: CF3 H3C//, \ | CF3 0 ,\ON N\ F HN
eNH 0 la 5 14. The process of Claim2 wherein conpound 2 is a conpound of
the formula 2a: CF3 H3C/,,, CF3 O,,\0 NHLi 2a-12

13. The process of Claim 1 wherein the compound of formula 1 is

of the formula 1a:

CF
HsCy,,
OO
[Njw/,/@
/N\j) F

HN>//NH

o)

3
CF;

5 14.  The process of Claim 2 wherein compound 2 is a compound of

the formula 2a:
CF3

H3C///, CF3

O \\O

.,

=

&

2a
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