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their pharmaceutically acceptable salts, phanmaceutical
compositions containing such compounds, and the use of
such compounds to treat CNS, gastrointestinal and other
disorders.
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20 syndrome, Crohn's disease, eic. It is also reported that tachykinin antagonists are useful for

the treatment of cardiovascular diseases, allergic conditions, immunoregulation, vasodilation,

bronchospasm, reflex or neurcnal control of the viscera, senile dementia of the Alzheimer
type, emesis, sunburn and Helicobacter pylori infection.
European Patent Application 840,732, which was published on May 13, 1998 and
25 ]ntemaﬁonal Patent Application PCT/IB97/01466, filed on November 19, 1997, disclose a
variety of substituted piperidine compounds, including piperidine compounds having a
subslituent comprising a fused ring:moiety including an oxygen atom, as substance P
antagonists.

Substance P antagonists having improved activity and fewer side effects are desired.
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I nvention are useful a P'*ant agoni sts, and thus useful for
treating a disorder or Jcond{tion selected fromdysthym a, major depressive

di sorder, 1* 18 Decenb 3 _RCTI 1 BO0100493 | S
R3
5 and their pharmaceuticaily acceptable saits, wherein

R'is C,-Cs alkyl;

R?is hydrogen, C,-Cs alkyl, halo C1-Cs alky! of phenyl:

R? is hydrogen or halo; and

R*and R® are independently hydrogen, C,-Cs alkyl or halo C,-Cg alkyl.

10 The compounds of formula (I) contain at least two chiral centers and therefore exist
as at least two diastereoisomeric pairs of optical isomers including epimers. This invention
includes both the individual isomers of the compounds of formula {I) and mixtures 6f two or
more of such isomers.

- The compounds of formula (I) of the invention preferably have the (2S,3S)
- 15 configuration with respect to the piperidine ting.
Embodiments of the invention are compounds of formula (i) wherein R is C,-C; alkyl;
R? is hydrogen, C;-C alkyl, halo C,-C, alkyl or phenyl: R® is hydrogen or fluorine; and R* and
R® are independently hydrogen, C1-C; alkyl or halo C;-C, alkyl.
Other embodiments of the invention are compounds of formula () wherein R' is

20  methyl; R? is hydrogen, methyl, trifiuoromethyl or phenyt: R® is hydrogen; and R* and R°® are
hydrogen.

A specific preferred compound of the formula {1} is (28,3 8)-3-(6-methoxy-1-methyl-1-
triﬂuoromethylisochroman~7—yl)methylamino—2—phenylpiperidine or a phannaceutically

, acceptable salt thereof.
25 The compounds of the invention are useful as substance P antagonists, and thus
useful for treating a disorder or condition selected from dysthymia, major depressive disorder,
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chemotherapy, radiation, surgery, pregnancy, motion, vestibular disorders, toxins, migraine,

and variations in intracranial pressure. Most specifically, these compounds are of use in the

30  treaiment of emesis induced by antineoplastic agents, including those used in cancer therapy,

and emesis induced by other pharmacological agents such as rolipram or morphine These

compounds are also useful for chronic and acute pain including hyper-analgesic pain,
neuropathic pain, post-operative pain and pain associated with nerve damage.

The present invention also relates to a pharmaceutical composition for treating a

35  disorder or condition for which antagonist activity toward substance P is needed, in a

"~ mammal, which comprises an amount of the compound of formula {1), or a pharmaceutically
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25 The term "halo® means F, C}, Brand I, preferably Clor F.
The term “alkyl” as used herein refers to straight or branched chain saturated
radicals, including, but not limited to methyl, ethyl, n-propyl, isopropyi, and t-butyl,
The term "halo C,-Cg alkyl" is used herein to mean 2 straight, branched or cyclic C,-
Ce alkyl substituted by one or more (preferably one to seven) haio. These compounds
30 include, but are not limited to, trifluoromethyl, difiucroethyl, triflucroethyl, pentafluoroethyl,
trifluoroisopropyt, tetrafluoroisopropyl, pentafiuoroisopropyl, hexafiuoroisopropyl, and the like.



-1* 18 Decenber 2003 PCT/1B00/ 00493 Detail ed Descriptign of the Invention
The pi peridi nyl am nonet h trifluoronethyl cyclic et‘ E390L des

formul a (W eeF1538 he i nventli on nay be prepared as descri be %ﬁgg’l oW ng
reacti on schenmes and discussion. Unless otherwi se indicated, 1n the

reacti on schenmes and di scussion that %ol low, 5 R, R2, R3, R4, and RS are
defined as above, and Z represents hydrogen or am no protecting group.
Schenme 1 illustrates a nethod for preparation of a conpound of formula
(M), which <can then be converted into the correspondi ng netabolites of

the formula (1) via the ?"E;‘E@Bgi Qirmj”c{ne mag't&ods descri bed bel ow.

Compounds of the fornula by reductive al kylation
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conpoun forr - wher ein [ ydr ogen or an am no protecting group -
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fornulsa (R'1R), RACRDERE Rark Gefhbdak BRIE, 478 QGEAMEGE hyBodlPS iR sholellingne -
I nternati | Patent Publication No. WO 97/03066. Tﬁe reaction can be :
carried in the presence of a suitable reducing reagent in a reaction

i nert sol vent .Schefee 1diyskaigs| aometberlitor prgparetivg a8 Somp@ind fob forrautafyl), evhich

bor ohydr icdestheniol amveredi e ihé rdoregioRind Mepdbyiied df tHNRARGIAC Bk, aodi um

bor ohydri di_um no 20 bor.ohydrj de BH3 , bor anes,
ot o S b EREtch A0foc ARl B0 campainal YRR forau ) o e Pisgpedl o

sol véRt s by rrdveiiye afsyiptign of enmpeunddliswithtrompoundiManol , et hanol , met hyl ene

chl ori de,§ !tet'Eahydrofuran (THF), dioxane and ethyl acetate. The reaction

can be c d at from about -78C to the reflux tenperature of the"
solvent, preferably fromO to 2R€ for 5 mnutes to 48 howss, preferably

0.5 to 12 hours. Preferably, F-C§ poPds (VI), wherein Q,j_. oy hér _than 25
hydr ogen, can be obtai ned by P€acfi ng{ conpound (11) w tttCoppound (111)
wherein Wis an appropriate ac) . This reaction ca e_carried out
in the presence of a reducing WO 00/ X538 0 -7 40 18 ember 2003
PCT/ 1 BOO/ 00493 such as NaBH3{N a Lewi s acid such@s Y chl ori de

(TiCl4) in a reg tion inert solvient such as dichiorogefhahe, (Tetrahedron
Letter, Vo 1-™F2 5547, 1990). Sfhen Z is an aniro~_pl Ot ec®Rng group, the
am no protje tive al kylation using
met hods knowg ts 6

in Organic 5} Syn

1991), to obtain

(1 (Vh

A compound of formula (V1) wherein Z is hydrogen or an amino protecting group and
Q is R* or R® as defined above, can be synthesized by reductive alkylation of an amine
15 compound of formuta (11) with a compound of formuia (i) according to the known procedures
as described in the Intemnational Patent Publication No. WO 97/03066. The reaction can be
carried out in the presence of a suitable reducing reagent in a reaction inert solvent. The
suitable reducing reagents are, for example, borohydrides such as sodium
triacetoxyborohydride (NaB(OAc);H), sodium borohydride (NaBH,) and sodium cyano
20  borohydride {NaBH5CN), boranes, lithium aluminum hydride {LiAlH,), and trialkylsitanes. The
suitable soivents include polar soivents such as methanol, ethanol, methylene chioride,
tetrahydrofuran (THF), dioxane and ethyl acetate. The reaction can be conducted at from
about -78°C to the reflux temperature of the solvent, preferably from 0 to 25°C for 5 minutes
tc 48 hours, preferably 0.5 to 12 hours. Preferably, compounds (V1), wherein Q is other than '
25  hydrogen, can be obtained by reacting compound (i) with compound {1ll) wherein W is an
appropriate acyl group. This reaction can be carried out in the presence of a reducing agent



“formula (VI). Specifi ly, when Z is tent-butoxy rbonyl (abbrevi ated as
"Boc'), Boc can be r ved in the presence of a a
‘reacti on waewt1ss®l vent such as nethanol under an |nert %]e‘%,fi?gpboﬁ?
.under nitrogen atnosphere). A starting material of formula (11) can be
prepared by nitrogen protection of az7(2S,3S)- 10 3-am no-2- phenyl pi peri di ne
conpound, which can be prepared by the known nethods-as described, for
exanple, in the International Patent Publication No. WO 92/17449. The
nitrogen protection of the piperidine ring of the conmpounds of fornula (11)
can be careh asdNafiibCN ardakeatimgrid sk aptiniVpridaige (Tick) ing réation inbreeblient  f or
exanpl e, stfead dﬁwmﬁdmaa@ etrBRdcRiM LettdPbll D12 b 5587 Neoo WA £ R0GGmis i t abl e
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fornyl at bl%dngte%q:ﬁigﬁ‘ g,gﬁF with the reaction conditions disclosed in

I nternati ona Pat en {5 ication WO 94/24081. 5 Also, a suitable indirect
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r epl dti nef fermglakiid aglustratedimSoherse Zyano group, and then (iii) subjecting the
- resultant cyano-substituted conmpound to reduction. (i) The hal ogenati on

may be cS¢hemed out accordi ng to the known procedures as reported by G A

A ah et at. (J. Og2 Chem, Vol. 58, pp. 3194-, 1983). (ii) The

repl acenment of the ggen atomwi th a cyano grou an-be achi eved 10

according to thé::@ 0 procedures as reported by chaem et al .,

(Synth. Conmun. 3

formyiation, alkylation

1
OR OR’

(V) o)

Known formylation or acylation methods can be used. For example, direct

formylation may be accomplished by contacting compound (IV) with a suitable formylating

2 25 =agent in the presence of a suitable catalyst. Suitable formylating agent/catalyst systems
include dichloromethyl methyl etherftitanium {IV) chioride (CH.CHOCH/TICl,), trifluoroacetic
acid {CF,CO;H)hexamethylenetetramine (modified Duffs conditions) and phosphoryi
trichloride (POCL)YDMF (Vilsmeier's conditions). More specifically, the formylation of
compound (IV) with CH.CHOCH,/TICl, can be camied out in a reaction inert solvent under



Vol . 24, pp. 887-, 1994) by K Takagi et a!., (Bul Chem Soc. Jpn

Vol . 64, pp. 1118-, 199 (ii1) The reduction as J(}BIB

achi eved WQC¥HEBr esence of diisopropyl al um ni um hydri p‘%ﬁ% 31N

- di chl oronet hane or Raney Ni in formc acid. The acylation can be achieved
by wel | -known Friedel-Crafts acyl ati 6f-described for 15 exanple in

Advanced Organic Chem stry by Jerry March, John Wley & Sons, forth
edition, 1992, p. 539, and the references therein. Mre specifically,

compoune Nt Giepan C36EEL colLhl) B0 G BLLG. 20N L Le presence of an
acyl chl ofqiyabout;d2h°Cq WBF‘ltﬁBP%ﬂdfeéﬂ‘rﬂPQth1dasutemmtmuapbwfemb}yl—m*blf&rsl de.
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t errpe?’at ure, éb%‘lﬁb'% indirest fsmylatiorombtbad somprised &) ablbgenaﬁngab&tpbur@C for
about 1 Htm.r(u) réplacigl the hetbfratéhh b vg%rdwﬁoagrédx V)an&%nt?ﬁ) ;[-F(N &
Ceported D 5““%*”"% ofr kg echteh. EFE Ridiran b.?,g;’rm‘ds@ﬁ Q%Srdm%gisas
1974) or ? 5?"6&:%%%5 PP repaitectyed. A iDlBcetand.). rg.0CHenl, 8/0Da6 g 81942003 WO

) 1538 S3e8mnHii)3THeObRcdhenY bof Bl h&io 5 - Va) O
oon ibacdnent fof ee?r% tbm (Vt2a %Z%g% éﬁﬁ égm:&u( a)

F3C o ) A of
Schenms Rgfﬁc?rrtgéhuﬁgﬁ@?p g‘}(ﬁ; 8&%%&‘('5??{1 Bt Abcf Sy %m@e$oun8 of

formul a VIR P&t 994 P’sbyE!ﬁ quamret@( (Bpt. dthemalSby JBn) Vaines, ¥ip. 1&18hydr ogen
or a5 hwﬂow The oedetiomgs gefeﬂuibré:ﬁuuawal é&hfe@én{ ﬁWQF%@Xﬁ%W'ﬂmoﬁgg{ jevi at ed
as " THP" humibhs fﬁrﬁﬁ&({ﬂ@\ﬂfg if %ﬂ?&’m%e 3'?‘:’)':'(5 metal | ated by t ment with

an organonetal | ic co 'd'?f@"ﬂ’ﬁﬁc‘%ubsequent ly be
treated with 3 B?fy?a"c’%%l?ﬁ%ﬂ P!ep’ﬁ'é@@méﬁlew -Crafts acylation described for
15 example in Advanced Organic Chemistry by Jerry March, John Wiley & Sons, forth edition,

1992, p. 539, and the references therein. More specifically, compound {IV) can be reacted
with an acylating agent in the presence of an acid catalyst to give compound (). Suitable
acylating agents inctude acyl chloride, acy! fluoride and anhydrides, preferably acyi chloride.
Suitable acid catalysts include sulfuric acid and Lewis acid such as ajuminum chioride,
20  preferably aluminum chloride. This reaction can typically be carried out at a temperature from
about -10°C to room temperature, for about 5 minutes to 2 hours, preferably at about 0°C for
about 1 hour,
A cyclic ether of formula (IV) can be prepared from a compound of formulae {Va) or
(Vb) according to the known procedures as reported by W. E. Parham et al. {J. Org. Chem.,
25  Vol. 38, pp. 2048, 1974) or the procedures illustrated in Scheme 3.



“"CF3C(=O R2 to give thegdiol (Vc). If required, the hydroxy protecting group

Y2 of the diol (Vc) be renoved. Then, the di (Vc) 80[9%]: hect ed
to cycli Z‘ﬁhio Jo give the cyclic ether 10 conpouhd (I\}). %%ﬁiggf)?ati on
.of conpou ﬁ% can be carried out in the presence of an R ERGPNIRI|iC

conpounds such as n-butyl lithium sec-butyl lithiumor tent butyl [ithium
The netallation and the subsequent T®action with CF3C(W)) R2 can be carried
out in a reaction inert solvent such as THF, ether and hexane under an

i nert atnosphere, for exanple, under 15 nitrogen, at from about -150C to
room tenperature for 15 mnutes to 12 hours, preferably from-120C to -30C
for 10 ninutes to 6 hours. The hydroxy protection and deprotection with a
protecting group Y2 can be achieved under suitable conditions depending on
the protecti n%ﬂ group chosen according to known nethods (see, e.g.,
Protecting G'0UPin Organic Synt hgr%'h otby T. W Geene et alL, published
fromJohn Wleyy& Sons, Inc.). 20 ¢ cyclization of the diol (Vc) can be
«carried out in flhe qprgseoge of an acihgd ~@@or8¥ng to the known net hods

reported as b exanpl e E. @ et aL (Synthesis, pp. 116-, 1976) .
L (Chem g2 VOIY"116, pp. 8354-, 1994). Suitable acids

or D. Seebach ‘e

are, for exarrpl y HCl . H -t obrenesul fopi ¢ aci dhirifluoro acetic
aci d (abbrevi at 29 PCTI| 800/ 00493 R2 cycfX7atT o WD 00/ 71538 i
-10 O 18 Decenber %bB PCT/ | BOO/ 0049@¢)TFA) . r eaciian C3h be carried
out at from apout roomtenpergture to about 2000C fo mnutes to 12
hours, prefer f% at 60Cto 1qu for 30 mnutes tg 6 urs. Alternatively,

the cyclization'can be car Fi%€d But accordi t he prok'edures known as

M t sunobu reactlj oncap,-tiyé pr essedur ported by J. RgvFal ck of al. (J. Am
Chem Soc., 5 116, 4-, 1994). For exanple, the M tsunobu
reaction can arried out in the presence of triphenyl phosphine/diethyl
azodi car boxytaggiin a suitable solvent such as dichloronethane under
nitrogen at about O@®for fromabout 5 mnutes to 6 hours. In Route B of the

subj ecti nga Tk oeuB A SEB F A Horsye ShREple 1t B siteset OB oup, o a
10 one- sPRpeuRy ©f foampla {Vay wherelF¥Uis-Bn) R Glriprefessbly By emt ¥ isfhydrogani drabl e base
(see5 e.tgdroxyprotektiyg gfPITuitsBly tenéﬂydrdpp?n;tll.l%evaalet%ﬁ@%'THﬁgi hgebciict?nggﬁgv ibgges
Or el e EE b, o o I by fB0E i bl o Dot ¢ v
-react i orf®REH BENESCPR SHbssaventl (bgttregled; witha ioathonyl compennddeResentsdid a (Vb)
Wi th n- GBulFOIRT tagise thealidl e/d).emesquinsy, inaeiytromPhroRBing TP Ya ot thelEbh@ypne, under
ni trogenagbe fefdNRALPIEN, the diol (Ve) can be subjected to cyclization to give the cyclic ether
10 compound {IV),
The metallation of compound (Va) can be cam‘ed out in the presence of an
organometallic compounds such as n-butyl fithium, sec-butyl lithium or tert-butyl lithium. The
metallation and the subsequent reaction with CF;C(=O)R? can be carried out in a reaction
inert solvent such as THF, ether and hexane under an inert atmosphere, for example, under
15 nitrogen, at from about -150°C to room temperature for 15 minutes to 12 hours, preferably
from -120°C to -30°C for 10 minutes to 6 hours. The hydroxy protection and deprotection with
a protecting group Y? can be achieved under suitable conditions depending on the protecting
group chosen according to known methods (see, e.g., Protecting Group in Organic Synthesis
by T. W. Greene et al., published from John Wiley & Sons, Inc.).
20 The cyclization of the diot (Vc) can be carried out in the presence of an acid
according to the known methods reported as by for example W. E, Parham et al. {Synthesis,
pp. 116-, 1976) or D. Seebach ef al. {Chem. Ber., Vol. 116, pp. 8354-, 1994). Suitable acids
are, for example, HCI, H,SO, or p-toluenesulfonic acid trifluoro acetic acid {abbreviated as



15 120C to OC for about 5ginutes to 12 hours, prefe‘anly -100C to -60C for
10 mnutes to 6 hours. ‘sequently to the reactio HYLE 4526 bonyl
conpound wE&higHsa) R2 can be added and the tenperature can eva

_about -50C to roomtenperature. On the other hand, for exaﬁﬁr@ "é‘foé?i'tl ng
materials of forrmulae (Va) and (Vb), }(()\herein R1 is nmet hyl, can be prepared
by brom nation at the Para position ‘dP-a known or comrermally 20

avai |l abl e ani sol e conmpound according to known nethods (e.g., J. Og. Chem,
Vol . 58, pp. 7507-, 1993, and J. Og. Chem, Vol. 46, pp. 118-, 1981).
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30 The solvent extract of the solids and the aqueous phase content from the vessels are
recovered, combined, and concentrated using suitable methods, e.g., solid phase extraction
and drying under reduced pressure. The dfied crude is redissolved in a solvent that is
compatible with the purification method (e.g., acetonitrile, methanol, water, or HPLC mobile
phase). isolation and purification of the biotransformation products] are achieved by solid

35  phase extraction (SPE) followed by reversed phase high performance fiquid chromatography
(HPLC). The biotransformation productis] is monitored during chromatographic separation by
UV-absorbance and photodiode array spectral profile. Fractions of the HPLC mobile phase
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2003 pcrﬁgmmig)géggl SP and various concentrations of compounds (total volume; 0.5 mi)
and incubation for 120 min at 4°C. Incubation is terminated by filtration onto GF/B filters
(presoaked in 0.1 % polyethylenimine for 2 hours). Nonspecific binding is defined as the
30  radioactivity remaining in the presence of 1 mM SP. The filters are placed into tubes and
counted using a liquid scintiliation counter.

Alternatively, the anti-inflammatory activity of the compounds of this invention, in the |
periphery of a mammalian subject, is demonstrated by a capsaicin-induced plasma
extravasation test, using the procedure described by A. Nagahisa et al, (European Journal of

35  Phammacology, Vol. 217, pp. 191-195, 1992). In this test, anti-inflammatory activity is
determined as the percent inhibition of plasma protein extravasation in the ureter of
pentobarbital-anesthetized (25 mg/kg i.p.) male Hartley guinea pigs (weighing 300-350¢ g).
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cisplatin-induced emesis test in ferrets. -A compound of this invention is subcutaneously
administered to the ferrets (male, b.w.=1.3-1.6 kg) 30 minutes before cisplatin injections.
30  Cisplatin is intraperitoneally injected to the ferrets, and their emetic episodes (i.e., retching,
vomiting and gagging) are recorded by a video camera for 4 hours. The frequencies of the
episodes are counted. |
The susceptibility to metabolism of the compounds of this invention can be evaluated
- by an in-vitro assay that comprises (a} contacting a sample compound with a reagent
35  composition prepared by adding a specific cytochrome P-450 {e.g., CYP2DE) isozyme to poor
metabolizer (abbreviated as PM) liver microsomes (i.e., liver microsomes of a human lacking

said specific cytochrome P-450 isozyme) in a carrier material, and (b) analyzing the substrate
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positions are expressed in parts per million (ppm) downfield from tetramethylsilane. The peak
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Example 1
30 Preparation of (28, 38)-3-(6-Methoxy-1-methyl-1-trifiucromethyliso-
chroman-7-ylimethylamino-2-phenvlipiperidine dihydrochioride
(i) _2-{2-Bromo-5-methoxyphenyllethanol
To a stirred mixture of 3-methoxyphenethyl alcoho! (1.18 g, 7.8 mmol) and pyridine

(0.75 ml, 9.3 mmo!) in dry dichloromethane {10 ml) was added bromine (0.47 ml, 18.0 mmol)
35  dropwise under nitrogen at 0°C. The orange solution was stirred at room temperature for 4
hours (hr). The reaction mixture was quenched by the addition of 10% sodium bisulfite
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extracted with dichloro ane. The organic extracts Whi h
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. products, which were purified by silica-gel columm chromat ography el uted
wi th gradient of hexane and ethyl aggtate (10 : 1, 8 : 1, 5 : 1) to give
the title conmpound as a colorless oil (1.5 g, 83.2%. "H5 NWR (CDC13) :
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3.3 Hz, 1H), 3.91 - 3.81 (m 2H), 3.78 (s, 3H), 2.99 (t, J = 6.6 Hz, 2H).
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product ZOlwhi ch were purified by silica-gel colum chromat ography el uted

Wit [20a gradi emta stireb @siBRA cﬂlzdz-@!-hﬁ}no@ﬁétﬁéﬁpr(egﬂ dr?:gy?n]g 0l0: 30 1)
1ry 6 227 o SRR oy 9 3 cfhgitﬁr é‘?‘a‘l’-ﬁzl) and 4,48

492 mgPland 4. 48
(each mdrqp@ﬂsgwnqpq)mroaemg -18°Q. The reactipnniggre-was sSfed #aedICMyr ti0f Ibthe H), 3. 80
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- 1- met hy oy Kb Reaidpt ﬁé“ﬂiﬂ% 8,317 258 SBro 12 e T the repcton misore
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for 1 hr. This was quenched by saturated ammonium chloride solution, extracted with
dichloromethane. The combined organic extracts were dried over magnesium sulfate, and
concenirated to give a crude products, which were purified by silica-gel column
chromatography eluted with a gradient of hexane and ethyl acetate (20:1,15:1,42:1,10:
30 . 1) to give the titie compound (555 mg, 50.3%). 1H-i\lMR(ClZ)CI,—,) :7.35-7.31 (m, 1H), 6.78 -
6.74 (m, 2H), 5.70 and 5.62 (each s, total iH), 4.63 and 4.48 (each m, total 1H), 4.18 - 4.11
and 3.99 - 3.92 (each m, total 1H), 3.80 (s, 3H), 3.77 - 3.43 (m, 3H), 3.33 - 2.90 (m, 2H), 1.80
and 1.78 (each s, total 3H), 1.75 - 1.26 {m, 6H).

{iv) 6-Methoxy-1-methyl-1-trifiucromethylisochroman
35 A mixture of 1,1,1-Triﬂuoro-2-(4-memoxy-z—(z-(teh'ahydropyran-2—yioxy)ethyl)phenyl)—
propan-2-ol (470 mg, 1.35 mmoi) and conc. hydrochloric acid (4 ml) was stirred at 120°C for 3
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sodium bicarbonate solution, extracted with dichloromethane, dried over magnesium sulfate,
and concentrated to give a crude product. This was purified by silica-gel column
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To a stirred solution of 6-Methoxy—1-methyl-1-ttiﬂuoromethylisochroman {71 g, 0.29
25  mol) in acetic acid (600 mL) was added aqueous 48% HBr (300 ml) and the mixture was
stirred at 130°C for 13 hr. After removing acetic acid in vacuo, the reaction mixture was
freated with aqueous NaOH (8 M) until the pH became 5-6. The resultant solution was
extracted with ethyl acetate (400 mi x 2) and the combined ethyl acetate extracts were
washed with brine(100 mL}), drjed over MgSQO,, and concentrated in vacuo. Flash
30  chromatography (Silica-gel, 15 x 20 cm, 17% ethyl acetate/hexane) afforded 6-hydroxy-1-
methyl-1-trifluoromethylisochroman {67g, 100%}) as a colorless oil. 1H-NMR(CDGI;,) 1722 (d,
J =9.1Hz, 1H), 6.73 (dd, J = 9.1, 2.6 Hz, 1H), 6.63 (d, J = 2.6 Hz, 1H), 5.00 (s, 1H), 4.17-
4.07 {m, 1H), 3.90 (dt, J = 11, 5.8 Hz, 1H), 2.84-2.78 (m, 2H), 1.64 (s, 3H). ‘

(i} 6-Acetoxy-1-methyi-1 -trifluoromethylisochroman
35 To a stirred solution of 6-hydroxy-1-methyl-1-triflucromethylisochroman (79g, 0.34

mol) and triethylamine (120 ml., 0.88 mol) in THF (680 mL) was added acetyl chioride (31 mL,
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83%). This was used without further purification. The "H-NMR spectra of this compound was
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30 (V) (1R}-5-Methoxy-1-methyl-1 -trifluoromethyl-isochroman

To a stirred mixture of sodium hydride (3.47 g, 0.145 mol) in DMF (50 mL) was added
{1R}-6-hydroxy-1-methyl-1-trifluoromethylisochroman (28.0 g, 0.121 mol) soiution in DMF

(370 mL) at 0°C, then the mixture was stirred at room temperature for 1 hr. The reaction
mixture was quenched with water and diluted with saturated aqueocus ammonium chioride.

35  This was extracted with ethyl acetate-toluene {(4:1). The organic fraction was washed with
water and brine, and dried over magnesium suifate. The solveni was removed in vacuo, the
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shaker and shaken at 210 rpm and 29°C for an additional 4 days. The progress of the
formation of the biotransformation product was monitored by reverse phase HPLC anatysis of

30  daily 1-mL samples. At the end of the 4-day biotransformation period, 25 mL of methano! was
added to each flask and mixed with the contents {ie., broth). The resuitant broth/methanol

mix from all 15 flasks was pooled. The flasks were then rinsed sequentially twice, once with

50 mL methano! and again with 25 mL methanol. The rinses were pooled with the eariier

extract to give a total volume of about 775 mL. This broth/methanol pool was centrifuged

35 (RC5B centrifuge, 6000 rpm, 8 min.) to remove solids. The supernatant {A) was retained,
The solids were resuspended in 100 mL methanol, mixed, and cenirifuged as before. The
supematant (B) was combined with the retained eariier supemnatant (A) and fiitered by
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ried cru ed_d.n a o met hanol in er an
subj ect ed tdg@é ever s%_ egﬁgs"legt h‘y\g% %%s?’? glr' }r{r'aag%éeﬂmemﬁ?%l '"cﬁ?%%'}dlosﬁhﬁ%% (HPLC
Met hod 1)%°t"8Yersgd piase hahreripmanes i eierptogmmby (NBEG Method 0 tuisplste il Sp

C18(2), 2mezompd®d® mm Mobil e phase:linear gradient from2-30 mn.;
(20-80) %

HPLC Method 1
( : Column; Luna 5a C18(2), 21.2 x 250 mim.

B Mobile phase: linear gradient from 2-30 min.;, (20-80)%
acetonitrile : (80-20)% aqueous buffer {95% 20
mM ammonium acetate, unadjusted pH 6.8 / 5%

MeQOH].
i-low rate; 9 mlL/min.
Monitor; UV absorbance at 281 nm; photodiode amray at
200-400 nm (4.8 nm slit).
Run Time: 30 min.
25 The title compound had a retention time of approximately 17.3. Eluting HPLC mobile

phase fractions containing the titie compound were collected, stripped of solvent (acetonitrile)
under vacuum at 45°C, and loaded onto a fresh SPE cartridge (Waters 6¢c C18; preparation



“acetonitrile : (80-20)% aqueous buffer [95% 20 mM a ni um acet at e,
unadj usted pH 6. 815% Me Flow rate: 9 nUmin. Monit U Boshihanegzat 281
‘nm phot odi ode array at 400 nm (4.8 nmslit). Run Time:30 mn. 25 The
title coNBANEBRd a retention tinme of approxinately 17.3. PETARI0NGISIPLC
nobil e phase fractions containing the title conpound were coll ected,
stripped of solvent (acetonitrile) t#fder vacuum at 45C, and | oaded onto a
fresh SPE cartridge (Waters 6cc Cl18; preparation WD-00/71538 18 Decenber
2003 PCT/ 1 BOO/ 00493 24 5 as described previously), washed with distilled

i Thi s el uate was

wat er torec[(}or%% gﬂd eluted wwth 10 nL nethanol . [

concent r &FEE°F PW@E YiupRpbpd Witk distillsg weier iQpejave saitgndpivtetwith i ®ki al  was
di ssol vednéthareb Fhisealirin ved wertcentratei to tdryoessamdersal bipeeat 6N gast ETrergied phase
high  perdfEsmasedibioel th 5097 RERLRMNAR WufdRInG s &&g%?éve%% b%g%ﬁ% th il o

|
tplh;sg: | e "'E?P&gp Sﬁt"“ﬁ"@fﬂgﬁ‘%tcﬂﬁlﬂﬁ Me"(%g%f?s)?%a ﬁlcpwwl@d (95- 25) %

aqueous MW acetic acid in flistilled water, adjusted to pH 4.0 N
with IN wrate:9 mJrin. Mhitor. U absorbance at 281 nm
phot odi j)@é"'-%&?"ﬁ ay at 200-400 nm (4.8 nplwkipCIBRURL.TXEEO 8. M n_ Thel|title

h

conpoun phas@l ention tT e of —appr Jﬁhhé}ulgﬁdkng#rom]g HPLC
nobi | e ase fractions containing the | € conpound were col H in a
vessel |[containing 20 nL anmmoni um acet%FF@"'HLﬁfggs 2P eayeers sl 12 yeous
nobi | e phase). The pool of coll ect ed] #RlaCeticraxitin distiledoviten, atjusigditdie titl e

conpoungl was stripped of solvent 10 ({356l 8@ q,u}.,e@o4ynder vacuum at } 45C,
| oaded '\n'tn a—fresh—SRE - cal-tri dnn /\M ers _6cc nrpnaraflnn as
descri bg §°B’r'§\71 ously), washed with 20 $UBHStilled water to remove|salts,
and el pMeditari th 10 nL net hanol . The [ dspmianel al 2B¢ nwa phatddiddp pray pf

solvent] by a streamof nitrogen gas 35126’05@0 Eh(‘ieq{n‘lﬁ g material wap
ken to

di ssol vied—-1 gnhudrnnc et-hanol —and t L\Ness under reduced

oressur EFYRMS ol of 19.3 ng of the 1P -conpound was obt ai ned. The .
5

The title compound had a retention time of approximately 21.8 minutes. Eiluting
-‘HPLC mobile phase fractions containing the tile compound were collected in a vessel
containing 20 mL ammonium acetate buffer (HPLC Method 1 aqueous mobile phase). The
pool of collected HPLC fractions containing the titte compound was stripped of solvent
10  (acetonitrile) under vacuum at 45°C, loaded onto a fresh SPE cartridge (Waters 6cc C18;
preparation as described previously), washed with 20 mL distilled water to remove salts, and
eluted with 10 mL methanol. The methanol eluate was stripped of solvent by a stream of
nitrogen gas at 45°C. The dried material was dissolved in anhydrbus ethano! and taken to
, dryness under reduced pressure. A totat of 19.3 mg of the title compound was obtained. The
{ 7 15  overall process molar yield was 29.7%
The title compound had a retention time of 13.9 min. in HPLC Method 3. The parent
compound had a retention time of 17.5 min. in this method.

HPLC Method 3
Column; Symmetry C18, 3.9 x 150 mm.

Mobile phase: ‘ lingar gradient from 2-30 min.; (15-80)%
acetonitrile : (85-10)% aqueous buffer [20
mM acetic acid in distilled water, adjusted to

pH 4.0 with 1N H,S0,).
Fiow rate: 1 mL/min.
Monitor: UV abserbance at 281 nm; photodiode array

at 200400 nm (4.8 nm slit).




"15 overal | process nol yield was 29. 7% The titl geconmpound had a retention
time of 13.9 mn. in C Method 3. The parent c‘poun i on
time of 1WODhoTiEss8 in this nethod. HPLC Met hod 3 Col um: gymgﬁﬁag
=150 nm Mbbil e phase:linear gradient from2-30 mn.; (15-90)% acetoni tr| I e
. (85-10) % aqueous buffer [20 nmM acet2as- acid in di stilled wat er, adj usted
to pH4.0 with I N HSM]. Flowrate:l nmJmn. MnitorUV absorbance at 281
nm phot odi ode array at 200-400 nm (4.8 nmslit). WD 00/71538 i -25 Tine:
30 min. 18 Decenber 2003 PCT/I1B00/00493 It had UV-Iight absorbance maxi ma
at 205 npRurBienm (shoul der only), andaQ&ﬁh.nm V M5 (APCTT): 4513 (MWMHH) .
Exanpl e #—(MTrosomat—BrotTansformattom
6- met hoxy- 1 -met hyl - 7-1f2-phenyl -pperidi_n-3-ylanfno)-nethvl 1-trifluorometh
) -i sochr oman- 4% B¥ d W¥-ightAbperbance matipga §WW€§?¥9 Y (shpedesopigh and 280 nm.
bi ot r ansf YBARGIGN 46EXéMpt)le 3) can be achi eved by using a reconbinant cell
m crosomal reaction m xture. The react | on cont ains the follow ng
*conmponents: 10 700 fitlL 1EXMPMs : DEfREmalion)f fer (pH 7.4) 15 200 L

cof actor sol ution @@Mﬁﬂ@éﬁdﬂﬂh—mrﬁw n distilled water
80 pL bacul ovirus-infected i EE % “I El% S cO0- expressing human P450
(CYP2D6) and human cyt ochrolrr}ﬁneﬁ fi “—e%%%t%fase 100 nmM Pot assi um

phosphat e buf fAft altergatiye e sypthesiavbk TwiPeial biotnsiomatien) (Reamele 3)L.can bk 100 nM
KH2PO4 | nactiegddi Hyl uathg \wark &@mbinant cell microsomat reaction mixture. The reaction contains the

foliowing components:

o 10 700 ul 100 mM potassium phosphate buffer (pH 7.4)
' 200 pl cofactor solution _
20 pk 15 mM parent compound dissolved in distilled water
80 pl baculovirus-infected insect cell microsomes co-
expressing human P450 (CYP2D6) and human
15 cytochrome P450-NADPH reductase.
100 mM potassium phosphate buffer -
8.1 mbL 100 mM K HPO, in dlstllled water
1.9 mL 100 mM KH,PO, in distilled water
Cofactor solution
20 4 mg NADP+ {e.g., Sigrma N-0505)
75 mg isocitric acid : (e.g., Sigma I-1252)
198 mL isocitric dehydrogenase {s5.9., Sigma |-2002)
802 mL 125.mM MgCl, in distilled water

{ - Reaction cc_::mponenls were added to a 16 x 125 mm glass test tube with a stainless
25  steel Morton ciosure. The tube was incubated on a rotary shaker (1-in. throw) at 240 rpm and
37°C. The progress of the reaction was monitored at 0, 5, and 24 hours after initiation by
analysis using reverse phase HPLC (Method 3; described in Example 3). To stop the
reaction and prepare the sample for analysis, a 250 mL sample was added to 250 mL
methano!, mixed, cooled on ice for 15 min., and centrifuged (Eppendorf microfuge, 14,000
30 rpm, 5 min.) to remove precipitated proteins. The reaction was complete by 5 hours after
initiation. The melar conversion was calculated to be 9.9%. HPLC and APCl+ characteristics
of the product were the same as for the titie compound in Example 3.



"Cofactor solution 20 4 ng DP+ (e.g., Sigma N-0505) 5 ng isocitric acid
(e.g., Sigma 1-1252) 19 i socitric dehydrogenase - 8 Pecd 3002)
802 nL 1280d18BLCI 2i n distil |l ed water -Reacti on conponents Wﬁﬁé&to a
-16 x 125 nm gl ass test tube with a stainless 25 steel Mrton closure. The
tube was incubated on a rotary shaker,(14n. throw) at 240 rpmand 37C. The
progress of the reaction was m)nitoreg at 0, 5 and 24 hours after
initiation by analysis using reverse phase HPLC (Method 3; described in
Exanple 3). To stop the reaction and prepare the sanple for analysis, a
250 nmL sanpl e was added to 250 ni ﬁg@,ﬁgnol, m xed, cooled on ice for 15
mn., and cent ifugf%%gﬁﬁgq‘orf m-<roruge, 14,000 30 rpm 5 min.) to
renove precipitate - teformuladlict i on was conplete by 5 hours after
initiation. The nolar conversion was cgzul ated to be 9.9% HPLC and APCL+
characteristics of the product wegeS;t e .@ane as for the title conpound in
Exanple 3. 0 1 8 Decenber 2003 WO 08

conmpound of the formula (1): OH t1)
salts, wherein 5 R is Cl-Ce alk¥|; 2 :
Cl-Ce al kyl or phenyl; R3 is hyRBiog¢ hal 6; and R4 and RS are

i ndependent |y hydrogen, Cl-Ce Rtk o Cl-C6 alkyl. 2. A conpound
according to claiml1l, wherein 10 R is{CLl-C3 alkyl; R2 is hydrogen, Cl-C3
al kyl, halo Cl1-C3 al kyl or sqy;NHR3OR' hydrogen or fluorine; and R4 and
R5 are independently hydrogen, ¢1-C3 alkyl or halo C1-C3 alkyl. 3. A
conpound according to clai \herein R is nethyl; R2 is hydrogen, 15
met hyl , trifluoronmethyl or phignylN 3 S hydrogen; and R4 and R5 are
hydrogen. 4. A conpound accor'di ng aiml which is

(2S, 3S) - 3- (6- met hoxy- 4- hydr oxy-

1-methyl -l -trifluoronethylisochroman-Y 3yI ) met hyl am no- 2- phenyl pi peri di ne or
a pharmaceutically acceptable salt thereof. 5. A pharmaceuti cal
conposition for treating a disorder or condition, for which 20 antagoni st
activity toward substance P is neddkd, in a mammal, which conprises an

anount  of th@nﬁﬁrﬁﬂé}%genﬂéallf%@e%ﬂie s3ls. vheRl3pr maceutical Iy acceptabl e salt

t her egf , that Rl igc?_fcz glﬁ)trl;l ve

R? is hydrogen, C,-C; alkyl, halo C,-Cs alkyl or phenyk;
R? is hydrogen or halo; and
R* and R® are independently hydrogen, C,-Cs alkyt or halo C,-Cs alkyi.

pharmaceutically acceptabl e
gen, C -C8 alkyl, halo

2. A compound according to ciaim 1, wherein
10 R'is Cy-C, alky!:
R?is hydrogen, C,-Cy alkyl, halo C+-C, alkyl or phenyl;
N R® is hydrogen or fiuorine; and
' R*and R® are independently hydrogen, C,-Cs alkyi or halo C,-Cs alkyl.

3. A compound according to claim 2, wherein R? is methyt: R? is hydrogeh.
15 methyl, triflucromethyl or phenyl; R® is hydrogen; and R* and R® are hydrogen.

4. A compound according to claim 1 which is (2S,35)-3-(6-methoxy-4-hydroxy-
1-methyl-1-triﬂuoromethylisochroman-7-yl)methylarnino-z-phenylpiperidine or a
phammaceutically acceptable salt thereof. '

5. A pharmaceutical composition for treating a disorder or condition, for which

20  antagonist activity toward substance P is needed, in a mammal, which comprises an amount

of the compound of claim 1, or a pharmaceuticaily acceptable salt thereof, that is effective in
treating such disorder or condition, and a pharmaceutically acceptable carrier,

4



treating
carrier.

such di sorder or condition, and a pharnmaceutically acceptable
18 Decenber 2003 -27 6. A pharmaceutical conposition for treating

a disorder or condition selected fromdysthym a, major Hf@é&%ﬁk¥%003

di sorder,

pedi atric depression, generalized anxiety disor

obsessi ve-conpul si ve di sorder, panic disggtder, phobias such as soci al
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condition for which antagonist activity toward substance P is needed, in a mammal.

8. A use of an amount of a compound of claim 1, or a pharmaceuticaily
acceptable salt thereof, for the manufacture of a medicament for treating a disorder or
condition selected from dysthymia, major depressive disorder, pediatric depression,
generalized anxiety disorder, obsessive-compulsive disorder, panic disorder, phobias such as
social phobia and agoraphobia; post traumatic stress disorder, borderline personality
disorder, acute pain, chronic pain, migraine, angiogenesis, sunburn, urinary incontinence,
inflammatory disorders such as rheumatoid arthritis, osteoarthritis, psoriasis, asthma and

allergic disorders; emesis, including acute, delayed and anticipatory emesis wherein the



allergic disorders; enesis, including acute, delayed and antici patory
enesi s wherein the 18 December 2003 -28 enetic agent or condition is

chenot herapy, radiation, surgery, notion, mgraine or a ther

agent or condition; dlsorders caused by Fblcobacter pylgﬁﬁ, CQQQ?rQHQ%cuIar
di sorders, ophthal mc disorders, |nflaqgat|on of the urinary tract,

psychosi s, schizophrenia conduct di sor di sruptive behavi or dlsorder
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gastroesophageal ref] ux di sease, reflex synpathetic strop such as
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fibronyal gi eervosangiteraion Riyiciaugbsadivise aserder, haormid ifaiglé Ssyageme s padmanse
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cystitis I'sease rr| colitis, 15
fibrosi aﬁ’ﬁi’eﬁ‘éﬂ”%@eﬁﬁ’dd pddifliges. ssteegt Helateds é‘l”@ﬁ“‘éd@ﬁ%ﬁef&nde‘é@sllﬂnd’ﬁfﬁ’ﬂerﬂi
fasci ol i asi Rsurdpath9d dabitissophingedr defik dideased reREOGyrhRtiRtic Odystréghgl Elichokgler s

rel aed o LTHARRANSAREHE o Bleon AP R N UL oA S ford R,
angina, Reynaud's disease, rheumatic diseases such as fibrositis; eczema, rhinitis, allergies,
post-herpetia neuralgia, cystitis, inflammatory bowel disease, irritable bowel syndrome, colitis,

15  fibrosing and collagen disorders such as scleroderma and eosinophilic fascioliasis; blood flow
disorders due to vasodiatation, and disorders related to immune enhancement or

suppression such as systemic lupus erythematosus in a mammal.



